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The Hopeful 
Outlook 

T HE truth of the old adage that hope springs 
eternal in the human br^st has been given fresh 
point and emphasis in the spirit of optimism with which 
the world Jias abandoned the old year and turned to the 
new. Nineteen-twenty -two has gone; and good rid- 

dance, # say we all. The new year is at hand, fresh, 
promising, hopeful, and we welcome its opportunities 
as we tio the next hole in golf after a particularly 
atrocious score. Another chance! A new opportunity! 
A clean sheet! Well, what shall be writ upon it? For 
8 long years we have courageously faced a new begin- 
ning on January first, and December thirty-first has 
seen us dejected at failure and discouraged over the 
poor accomplishment. What reason is there now to be- 
lieve that this^year. will yield us any better fruit and 
leave ns with a greater degree of satisfaction? 

-• •* * V. 


First, there is increasing evidence that the United 
States is discovering Europe. Even irreconcilables who 
3 years ago shouted their opposition to participation in 
the tangled affaire* abroad and determined for us a 
policy of isolatidh *that has all hut wrecked interna- 
tional trade and finance now fervently declare that the 
economic distress of Europe is an American problem 
and ijiat we must give aid in our own selfish interest. 
We name no names, being content to rejoice in an 
eleventh-hour conversion. Nothing, Jn our estimation, 
could so brighten tjju outlook for the whole world as 
a definite plan for the United States to participate 
actively in the study and solution of Europe's economic 
and financial problems. No partisan or personal mo- 
tives should he allowed to hamper the President in his 
laudable plans; rather should he he strengthened in the 
Knowledge that this country is now as ready to serve 
in restoring peace and prosperity as it was to entkr 
the war in 1916. Time to create national sentiment was 
the essence of both situations; and it has been accom- 
plished now as it was then. 

Next, in the words of Eliiiu Root, we are coming 
“to recognize not only our rights as citizens, but our 
duties," thus phrasing in a single sentence the quality 
of leadership that the world needs today. A quality, 
too, that is recognized far more clearly by engineers 
and business leaders than by those engaged in diplo- 
macy and statecraft. Political parleys have failed 
miserably to bring men closer together, because they 
have been concerned more with rights than with duties. 
The problems of debts, disarmament and finance have 
been approached and regarded as though their ameliora- 
tion was a matter of bookkeeping, of barter and trade, 
when as a matter of fact their real solution lies deeper 
in the moral and spiritual realms of international good 
will and desire for peace. Germany must cease her 
hating and France must cast out her fears. 

Finally there has developed during the past year a 
respect for economic law that augurs well for the 
American business man. Much of his instruction may 
have been weak and immature, but economics has regis- 
tered with him, and he is more disposed to base his 
actions on economic principles. In a few cases sound 
economics has even supplanted political expediency, 
thus giving an earnest of the heights that can be 
reached. • # 

With Europe peaceful ajid under reconstruction; with 
a clear recognition of our duties as well ae^our rights 
as citizens; and with business at home on a sou^d eco- 
nomic basis, we can finish the year nineteen-twenty- 
three with a feeling of work well done. Let us hope it 
may be so! Man is essentially an optimistic animal. 
It would be inconceivable deliberately to look forward 
to failure. / 
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A SI itch 
In Time 

OOME WEEKS AGO we announced the appointment 
*3 by the Assistant Secretary of War of a representa- 
tive group of men in the chemical industry to co-oper- 
ate with the War Department in its plans for pre- 
paredness against a national emergency. Hack of this 
announcement is a well-organizui and systematic cam- 
paign in the department to anticipate its varied needs 
for the national defence and at the same time to ascer- 
tain the industrial capacity of the country to meet those 
needs. The Surgeon-General's office recently announced 
a similar survey of industry. The thought behind this 
activity is a commendable desire to avoid the frantic 
haste and extravagance in the mobilization of industry 
that characterized the first year of our activity in the 
late war. 

The Assistant Secretary of War' ir charged by law 
with the “supervision of procurement of all military 
supplies and all other business of the War Department 
pertaining thereto and the assurance of adequate pro- 
vision for the mobilization of material and industrial 
organizations to war-time needs.” Naturally this gives 
the Assistant Secretary a deep and abiding interest in 
the chemical industry, because, as *he aptly stated in a 
recent issue of the U. S. Army Recruit 1 mi News, “Prac- 
tically all modern warfare is chemical warfare.” This, 
and much more to the same point, is a refreshing and 
practical appreciation of chemistry on the part of the 
War Department. Realizing its dependence upon peace- 
time industries for the national defence, the government 
understands that the more trained chemists there are 
in various brunches of industry the more talent and 
ability will be available in emergency No one will 
accuse the War Department of desiring to make war. 
Its present activities are highly businesslike as long u* 
we maintain a War Department and charge it with the 
national defence. 

Recovery in r 

* Steel Production 

I N RETROSPECT it may seem eus\ tor steel produc- 
tion to have increased by more than 75 per cent from 
1921 to 1 922, but it is not difficult to recall that a year 
ago it required some courage to predict any very great 
increase in production until “fundamental conditions” 
should be greatly improved. Judgment a year ago, 
moreover, was warped by the tact that with a moderate 
improvement in steel demand in the autumn there had 
come a sharp decrease in December. It now appears 
that the tapering off in demand at the end of 1921 was 
due to buyers being fearful of inventory, for l>efore 
the end of January steel production had fully recovered 
its loss. 

Production of steel ingots in 1922 was about 34,000,- 
000 tons, which is a large or small tonnage according 
to the viewpoint. It was largo b\ comparison with 
production in the calendar year 1921. being more than 
75 per cent above the 19,224,084 tons produced in that 
year, and it was also lafge from the viewpoint of opera- 
tions in December, 1921, whVh represented ingot pro- 
duction at a rate of less than 20,000,000 tons a year. 
On the other hand, the 34,000,000 tons of 1922 looks 
somewhat small by comparison with the record output, 
49,619.200 «tons, made in 1917, or the 40,881,392 tons 
made in 1920. 

Compariqpn of steel prediction with “capacity” must 
be made with reserve anenwith qualifications. Prior to 
November, 1916, the steel industry was practically al- 


ways able to operate at its “capacity" when it had the*, 
requisite orders. Since then it has never so operated, 
although capacity as properly estimated is tyised upon 
the actual output in 1916 plus a conservative allowance 
for new construction. There have been strikes, railroad 
congestion and q£her factors every time the*’mills were 
filled with orders. The capacity may be estimated at 
between 50,000,000 and 55,000,000 tons a year, and on 
this basis the 1922 production represents a working 
rate of only about 65 per cent. 

The steel industry prospered much less in 1922 
than would be expected from the bare facMhat it was 
called upon to produce nearly twice as much steel as 
in the previous year, or from the circumstance of mar- 
ket prices having risen fully $10 a ton on an average. 
Finished steel prices reached their lowest peint as to 4 
some commodities late in 1921 and as to other com- 
modities at the end of February, 1922. Some of the 
prices were below cost of production. Prices rose but 
moderately uniil they were forced up sharpjy by rising 
costs, partly due to the coal strike and its curious 
outcome and partly due to the general wage advance 
in the steel industry itself, effective Sept. 1, and which 
was indeed caused partly by the coal, settlement. Mill 
operations had been restricted and many producers had 
to make, at higher cost, steel that had been sold at 
close to the minimum prices. • 

The steel industry leaves behind it, with the old year, 
practically all of its low-priced business., and with 
moderately full order books hopes to reduce its produc- 
tion costs somewhat in the new year by efficient and 
steady operation. The steel market is in good condi- 
tion and speculation concerns itself chiefly with the 
question of how long the condition will last. 

*► 

Engineers, “Engineers” 

And Ethics 

I T HAS often occurred to us to wonder, particularly 
during the past, 2 years when so many engineers 
were unemployed, what sort of a feeling must come 
over the graduate mechanical, civil or chemical engi- 
neer when bis hopeful eye encounters, midway in the 
“male help wanted” column, the insert, “Engineer,” 
and then- “for new apartment house; steam heat and 
lighting plant; must make own repairs.” And the same 
thought springs to mind at the sight of the alluring 
prospect on the back cover of the magazine; “Be an 
automotive engineer. We teach you to repair any 
make of car by our 6-week correspondence course." 

That picturesque hero of Montague Glass' “Part- 
ners Again ” — Abe Potash — voiced the thought when he 
remarked to Ma writs: “I suppose when we were^in tfie 
cloak and suit business, 1 was a clothing engineer!” 

With all due respect fb the man who can wind an 
armature, or set a Corliss valve, or time ah internal 
combustion engine, we begrudge him the title of engi- 
neer— -not because he is one whit less essential* in the 
economic scheme of things; not because we were 
fortunate enough to win a* degree that he hv*ks and 
not because he is any less intelligent or skillful or clever 
than the M.E. or C.E., but simply because his craft is 
distinct from ours and therefore, in justice to each of 
us, should have a distinctive name. 

The general public is directly responsible for this 
promiscuous application of the term “engineer." It is 
a practice which will be corrected — not, by telling the 
public what the “engineer" is not, bat by showing 
it what the engineer is. In other words, the engineer 
must and will come into closer contact with his fellow 
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men in his professional capacity. He must apply his 
trained mind to the problems of immediate interest 
to the conynunity — political, economic and sociological 
as well as technical. He must inspire a wholesome- 
respect for his ability to think straight, plan accurately 
and product results efficiently. He must drive home a 
realization that his professional efforts are directed 
toward one goal — the common welfare. He must “sell” 
himself to the public. 

That, as we see it,* is the main significance of the 
recent action of 8 joint committee of the foremost 
American engineering societies, in formulating a code 
of ethics for engineers, reproduced on page 34 of 
this issue. The* code is a good one, in that it is 
specific, complete and sets a high standard. But the 
engineer does not need a printed rule book to tell him 
what is fight and in keeping with the ideals of his 
profession! If he is any kind of an engineer, he knows 
that good ethics is good business. Nevertheless, the 
formulation # of such a code, embodying in black and 
white the 'ideas that had lurked in some odd corner of 
his mind as intangible sentiments, will serve to crystal- 
lize those Jdeals and awaken him to a lively appreciation 
of their importance. The mere existence of a standard 
code of ethics will probably change the practices and 
policies of very few engineers. Rut when every engi- 
neer becomes imbued with the ideals and dignity of 
his profession as embodied in this code, when his 
reputation fgr fidelity, fairness, loyalty, integrity and 
publit spiritedness becomes second nature, then will the 
jiew conception of the engineer be generally accepted 
and then may we well rest in peace under the entirely 
adequate inscription — “Here lies John Doe —Engineer.” 

Slow Versus 4iapid 

Carburizing Heats 

I T IS NOT our intention to show that ease-hardened 
parts have distinctive qualities which excellently fit 
them for certain ex-acting duties. Such would be trite. 
It is m >re timely to call attention to some of the means 
that have been adopted to cut the cost of the carburizing 
operation, or to substitute special alloy steels which re- 
gain considerable toughness after hardening. 

It is our opinion, however, that if all the factors were 
properly appraised heat-treaters would not so readily 
substitute “rapid” carbonizers, highly energized with 
chemicals and unstable organic compounds, for the older 
charcoal and carbonate mixtures which have done yeo- 
man service for so many decades. About the only 
argument advanced for energized compounds is the spe- 
cious one that they reduce the time the work is to be 
JfSId at # hifeh temperature, and consequently save a large 
amount of fuel. An operation which requires 24 hours 
oh longer is thus shortened tfl 8 hours or less, and a 
night* fireman may be discharged. 

But not even all of that is profit. It takes far more 
fuel tojheat a cold furnace and a cold charge every 
morning than it does to heat the same charge in a fur- 
nace already hot. Once .the furnace and contents are 
at carburizing temperature, it requires surprisingly 
little fuel to maintain them so, balancing the radiation 
losses, if the furnace is properly designed or one of a 
bank. Furthermore, alternate cooling and heating 
break up the furnace brickwork with surprising 
rapidity, and introduce a*high charge for maintenance. 

Taking all ttyese factors into consideration, if there 
Is sufficient carburizing to be done to toad a furnace 
daily, it will be found that it costs little if any more 

to keep a good furnace at heat constantly than for 8 
*• * • 


hours daily. Then why not use it for the entire twenty- 
four ? In other words, why discard the slow carbonizer 
for the rapid? 

Such a slow cycle allows the work to come to heat 
more gradually and brings yie work Co temperature 
without high differences of temperature, edge to center, 
in the individual pots. On the other haitd piece^ packed 
near the corners of a pot in a rapid carbonizer and 
placed in a rapidly driven furnace reach carbonizing 
temperature a long time before the work buried deeper. 
Consequently the depth and kind of case «in the work 
packed in the same box often show wide variations, 
depending upon placement. For the same reason, and 
due to the fact that rapid heats often produce hot spots 
in a furnace, the production from short carburizing 
cycles is frequently far from uniform, pot to pot. All 
this is due to causes other than the inherent instability 
and variability in aftfion of complex organic carburizers, 
in turn producing wide variation in expected results. 

Thus it seems that life illusive saving in fuel when 
using short heats is very likely to be far overbalanced 
by losses due to non-uniform work. There is no excuse 
for using a piece having a deeply carburized case except 
that it is of superior quality. If this fact alone were 
hold in mind, practises would never be tolerated that 
militate against the production of work having the 
utmost uniformity in properties. In our estimation the 
case for slower carbonizers is clinched without con- 
sidering the facts that they are cheaper in first cost 
and never change the alloy or steel pots used for con- 
tainers. • 

Recording Failure 

As Well as Success 

N EGATIVE results of research pay no dividends. 

This is an axiom that seems to be all to well 
recognized among industrial executives. But these same 
executives should not forget that negative results from 
a research will often save expenses of large magnitude. 

Negative results frdbi a research that was reasonably 
promising at the outset should be recorded as a guide* 
for future action. It is for this reason that we feel 
more than usual satisfaction in the presentation of a 
series of articles on low-temperature carbonization by 
Dr. Harry A. Curtis, who has been directing the re- 
search and development work on the Carbocoal process 
for several years past. This process has come nearer 
to commercial success than any other low-temperature 
work thus far done in the United States. Thus it is 
entitled to special consideration. Furthermore, the rec- 
ord which is now spread for the information of all has 
been made most satisfying in completeness, because it 
includes a statement of failures as well as of successes, 
and it tells why failure was met. 

Low-temperature carbonization is by no means a cure- 
all for our fuel troubles. But low-temperature carboni- 
zation does promise to be one of the important fuel 
developments of the next few decades. No one has yet 
succeeded in making low-temperature carbonization suf- 
ficiently cheap to be a thorough commercial success. 
But this does not mean that future effortf will not 
succeed. Each effort, though only partly successful, 
should bring us closer to ultimate complete success. 
And if in the future as in the present case investigators 
will give others the benefit of the experience in wpifc 
that was not satisfactory, the energies in later study 
will \>e bent toward more promising* lines a/id investi- 
gators will have the guidepefts of past experience t6 
direct their course most accurately. 
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Readers' Views and Comments 




Copper and Brass Research 

To the Editor of Chemical & Metallurgical Engineering 
Sir:- ^-S everal recent utterances in I he technical press 
have read almost like strictures on the activities of the 
Copper and Brass Research Association. Doubtless, 
therefore, you will not be averse to presenting the other 
side of the case. In the words of Mr. Agassiz, president 
of the association, “The underlying purpose of this 
whole effort is to develop to the maximum the domestic 
consumption of the metal” -- surely a praiseworthy 
object, as you will agree. Continuing, the official state- 
ment issued at the recent meeting of the board of 
directors, says: 

Our plan is to provide through the instrumentality 
of I he Copper and Brass Research Association a tech- 
nical and advisory jtcrvice which may he freely called 
upon by users of our metals — a service which no one 
copper or brass producer or man;ifact urer could rea- 
sonably he expected to undertake alone. Already, wide 
use is being made of these facilities. Information has 
been furnished on the use of copper and brass for al- 
most every conceivable subject, from safety pins to 
locomotive boiler tubes. 

An important accomplishment has been the fact that 
many of the more than 2,000 manufacturers who pro- 
duce articles made of brass oi eoppei have taken 
advantage of the association’.', activity to individually 
advertise their products, thus extending the associa- 
tion’s own educational work. 

Lastly, von would be rash to east reflect ions upon 
the undoubted eminence of the recently elected execu- 
tive committee: R. L. Agassiz, president Calumet & 
Hecla Mining Co.; Walter Douglas, president Phelps 
Dodge Corporation ; C. F. Kelley, president Anaconda 
Copper Mining Co.; Stephen Birch, president Ken- 
nerott Copper Corporation; Charles Hayden, vice- 
president Chino, Utah, Nevada Ray companies; F. S. 
Chase, president (’base Rolling Mills; Kdward II. Binns, 
president (\ C. Hassev & Co.: H. ,1. Rowland, sales 
manager Rome Brass &. Copper Co Martin Smyt. 


The Problem of Marketing Ideas 

lo the Editor ol Chemical A; MetuRni gicut Engineering 
Sir:- In a recent interview with a talented chemical 
engineer he dropped an expression that had in it a 
touch ol pathos: “1 don’t want cheese any more; I want 
to get out of the trap.’ Able, keen, nobody’s fool in 
business cither, he was dually cornered and hobbled in 
his work and in bis living because the threefold nature 
of his task was too much for him. First, there was 
research and the development of Ids ideas through the 
laboratory stage. Second came the protection of his 
inventions by patent claims. In these fields he was 
thoroughly at home. Third. # there was the sale of his 
patents or the granting ol licenses under royalties and 
the exploitation of his involutions, (liven a free hand 
with jiothfng else to do, he could manage this business 
also; not as a great negotiator, but acceptably, neverthe- 
less. One difficulty lay in the fact that the ways of 
men are different from the ways of matter. Under 
precisely the same conditions and in the same physical 
state, matter will e conform to its ways. You can trust 
matter if £ou know enough about it. 


The study of man is a different field. What will a 
given man do under given conditions? Will he be 
straight or will he be crooked? Will he use good judg- 
ment, or will he let his thoughts go wool-gathering and 
proceed to guess wrong and invite failure? Here are 
problems in psychology that some men seem able to 
solve by prescience, although to outward appearances 
it would seem as if they were only guesswork. 

Now the truly gifted man of researches full of 
ideas, contributions to humanity pressing for expres- 
sion. If he addresses himself to negotiation With busi- 
ness men, the chances are that the ideas will die. He 
cannot invent and negotiate too. Men engaged in pro- 
ductive research are sacred possessions of their genera- 
tion. They need aid and encouragement. They need 
friendly and sympathetic business relations. „ Negotia- 
tion with them is not a game* like dra,w poker, although 
that is how the game is played in many instances. How 
shall the man of scientific talent and ability market his 
ideas without being beaten out of his rights? The 
answer to the problem will bring fame to the successful 
aspirant and peace and contentment to many inventors 
who know the ways of matter but not the ways oilmen. 

N< w York City E. H. 


Artificial-Silk Progress in Germany 

A recent canvass of artificial-silk manufacturers in 
Germany revealed the fact that few if any of these 
mills are today in a position to consider orders from 
abroad because of the large domestic demand. Many 
mills already have orders on hand sufficient to keep 
them busy for several months, and others have advised 
that they will not be in a position even to consider for- 
eign business for some time, says Commerce Reports 
for Dec. 25, 1922. 

One of Germany’s best-known former ammunition 
manufacturers has evolved from guncotton a new 
product known as vistra, which was lately exhibited 
at the Munich Trade Exposition. It is understood that 
vistra may he mixed with silk, flax, cotton or wool, and 
a number of samples of imitation Smyrna rugs, silk 
sweaters and Gobelin tapestries employing it were 
shown at Munich. 


t V 

Research on Edible Gelatine 

The Edible Gelatin Manufacturers of America, Inc., 
announces the establishment of an industrial fellowship 
in the Mellon Institute of Industrial Research for the 
purpose of ascertaining the real food value of edible 
gelatine in its manifold applications in the American 
dietary. 

In addition to experimental investigations, 4 a corre- 
lation of all available facts regarding edible gelatine 
will be made, to be held at the disposal of all users and 
prospective users of the product. It is hoped that real 
service may he rendered by supplying scientific data 
and technical advice. The present incumbent of the 
industrial fellowship is Thomas B. Downey, who will 
be glad to furnish any available information to those 

in naaa nf wriihln araloflnA 


January 8, 1928 


CHEMICAL AND METALLURGICAL ENGINEERING 


A Glimpse of the 
Liquid Carbon Dioxide Industry 

By Alan G. Wikoff 


Efficient Utilization of Energy 
and Materials in Coke Process 
for Production of Carbon Di- 
oxide — Associated Manufactur- 
ing Departments* Which Make 
It Possible to Render Complete 
Service to the Industry 


• 

I IKE sulphur dioxide, carbon dioxide is one of the 
great inorganic intermediates, although this fact 
- J is not generally realized, since the bulk of the pro- 
duction reaches the market in a combined form. Thus 
the amount of carbon dioxide required for the manu- 
facture/^ sodium carbonate and bicarbonate by the 
ammonia-soda process is probably not far from 500,000 
tons per year. Gases from limekilns in which the coke 
fuel is mixed directly with the limestone form the 
source (J .fupply. Limekiln gases are also used for the 
carbonation of sugar solutions during the refining proc- 
ess. In each of these industries the carbon dioxide is 
used on* the spot and the lime produced simultaneously 
is also required *in the process 
With the growth of the carbonated beverage in- 
dustry it became necessary to perfect arrangements 
whereby carbon dioxide could be conveniently trans 
ported and distributed. The gas was liquefied by com- 
pressing iilto strong steel cylinders, and it is the de- 
velo] ment of this phase which is usually refefred to as 
the carbon dioxide industry. Nearly 00,000,000 lb. of 
liquid CO,, valued at more than $0,500,000. was pro- 
duced in 1919. 
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Obviously, for beverage purposes purity is a primary 
consideration ynd it is also essential to exclude other 
gases. These points must he considered in selecting 
the method of production. Sime power is required to 
compress the gas, the recovery oi pure 00„ from the 
due gases of a coke-fired boiler has proved to be most 
economical. Recently some liquid CO, has been produced 
as a byproduct of industrial alcohol fermentation, but 
the greater part is ffiade by the coke process. This is 
used by the Liquid Carbonic Co. in its thirteen plant#, 
which have a total annual capacity of more than 30,- 
000,000 lb. These are located at Chicago, Pittsburgh, 
St. Louis, Memphis, New York, Cincinnati, Kansas City, 
Minneapolis, Atlanta, Dallas, Boston, Philadelphia and 
Ashland. While of course the different installations 
vary somewhat in detail, the Chicago plant of this com- 
pany may be taken as typical. The associated plants 
here are also of particular interest in showing the logi- 
cal development of an organization for rendering com- 
plete service to an industry. Starting with the gas and 
carbonators, the company is now prepared to furnish 
every detail of the dispensers’ and bottlers’ require- 
ments. 

Briefly, the process of manufacture consists in burn- 
ing coke under a boiler, absorbing the carbon dioxide 
in sodium carbonate solution and boiling the sodium 
bicarbonate solution to liberate pure CO,, which is then 
compressed into cylinders. Steam furnished by the 
boiler supplies the energy required for compression and 
the heat in flue gases and%xhaust steam is ijsed to best 
advantage. As £ result, the process forms an interest- 
ing example of efficient utilization of energy and mate- 
rials. The various cycles and counter-current arrange- 
ments are indicated in the accompanying rflow sheet, 
Fig. 1, and described in some detail in the following 
paragraphs. * 

T jxtir anlnViiir arvnfonf ia o nrtrn n.rv rttnnirvmPTVf: far the 
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used. It should be low also in asli and the fusion 
point of tht 1 ash should be as high as possible/ - At 
present, coke containing less than 0.8 per cent sulphur 
is burned at Chicago. II may originate in either bee- 
hive or byproduct ovens. * 

This coke is burned under 200-hp. Kroesehell combi- 
nation fire and water-tube boilers equipped with super- 
heaters and economizers. Hand firing is employed, com- 
bustion l>eing controlled through Ellison differential 
draft gages (connected right over the fire and also after 
the boiler) and a Uehiing CO, recorder with an indi- 
cator on the boiler front. The flue gases regularly con- 
tain 18 to 19 per cent C() 4 . Coke consumption is about 
850 lb. per hour per boiler — approximately 1 lb. coke 
being required to produce 1 lb. of pure carbon dioxide. 
The boilers operate independently, as the plant consists 
of two complete units to obviate the possibility of a 
shut-down in case of accident to some part of a unit. 
As the two installations are exact duplicates, only one 
need be described. ‘ 

« After some of the heat has served to superheat the 
steam and to warm up bicarbonate solution in the econ- 
omizer. impurities in the flue gases, particularly smoke, 
dust and sulphur dioxide, are removed by counter- 
current scrubbing with water m two limestone-filled 
towers run in series. Because of the final temperature 
of the scrubbing water practically no carbon dioxide is 
lost. To insure' complete removal of sulphur compounds 
it is essential that all the sulphur in the coke should 
have been burned to SO, with possibly traces of SO. 
Hydrogen sulphide is always avoided because of the 
tendency to pass right through the purification process 
and contaminate the product. The hot acid water dis- 
charged from the scrubbers is thrown away, as it is not 
possible to use it economically. 

Absorption of carlxm dioxide takes place in two coke- 
filled towers operated in series. Each tower is about 
100 ft. high and contains about lit) tons of coke. A 
Roots blower draws the gas^s through the boiler and 
scrubbers and forces .hem through the two absorbers 
counter-current to the alkalVne liquor, which enters the 
top a* the first tower as sodium carbonate solution and 
leaves the bottom of the second absorber as sodium bi- 
carbonate solution. Circulation is maintained by Goulds 
centrifugrl pumps. Complete removal of the carbon 
dioxide is not feasible and the waste gases still contain 
about 10 per cent CO t . This represents the economical 
limit, although in some (, cases the addition of a third 


tower may increase the recovery more than enough to 
offset the extra investment charges. 

From the bicarbonate solution, carbon dioxide is re- 
covered by simply boiling. The solution is preheated 
by passing through a heat interchanger, then through 
the economizer previously noted in connection with the 
coke-fired boiler. It then passes to the lye boiler, which 
is heated by exhaust steam. Here the carbon dioxide is 
boiltd off under 8 to 9 lb. pressure, while the regener- 
ated carbonate solution returns to* the absorbers, pass- 
ing first through the heat interchanged, where it serves 
to. preheat the bicarbonate liquor about to enter the lye 
boiler. 

Great care is taken to see that pipes leading from the 
absorbers to the l>oilers are at all times completely filled 
with liquor so that no air may enter the system. Fur-, 
thermore, a pressure of 4 to 5 lb. is maintained oi\,the 
CO, until it reaches the compressors so that it will not 
be possible for air to enter even should there be slight 
leaks in the piping. As the CO, is liberated from a 
boiling aqueous solution it is, of course, safin rated with 
water vapor, but this is condensed in an atmospheric 
cooler, leaving the pure CO, ready for compression. The 
condensate is returned to the alkaline liquor cycle. 

Still under slight pressure, the gas passes to a three- 
stage Worthington compressor driven by a 125-hp. Erie 
City Iron Works Lentz engine The first stagers double 
acting and raises the pressure to 100-140 lb. After 
passing through an intercooler, this is increased to 
400-450 lb. in the second stage, followed by another in- 
tercooler and the third stage, which delivers the gas 
under 1,100-1,200 lb. A double pipe cooler reduces the' 
temperature below the critical temperature (31.35 deg. 
C.) and the carbon dioxide liquefies. 11 is distributed 
in the familiar 20-lb. or 50-lb. steel cylinders. These 
an* placed on scales at the filling stand, the tare ad- 
justed and the proper amount of liquid CO, run in. 
The cylinders are then inverted so that the valves dip 
in a trough of water, which indicates any leakage. The 
cap is put on and another test made with the stem open 
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to make sure that the cap is tight. The pressure in the 
cylinders is about 900 lb. at 70 deg. F. The operations 
of filling the cylinders and testing the valves for leak- 
age are shown ifi Fig. 2. 

At this point let us return for a moment to a con- 
sideration of the interrelation of the different steps in 
the process as indicated by the flow sheet. Coke and 
the air required for its combustion enter the system at 
thejboiler and the products of combustion are separated 
into waste gases and pure carbon dioxide. Water from 
a deep well flow's through the pure CO, coolers in a 
counter-current direction and is then fed to the scrub- 
bing towers, emerging as waste hot acid water. Two 
closed cyeles # compIete the process The alkaline liquors 
circulate continuously through absorbing towers, heat 
interchangers, economizer and lye boiler. Superheated 
steam from the water-tube boiler operates the engine, 
the exhaust serves to boil the bicarbonate solution, while 
the condensate is returned to the boiler. Actual opera- 
tion uf the plant requires the services of only three men 
--engineer, fireman and a man at the filling stand. 
Men engaged in testing and handling cylinders raise the 
» number of employees to five or six. An experienced 
chemical engineer is in charge of the plants. 

Cylinders are purchased and as they have been tested 
under *the supervision of the Bureau of Explosives by 
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the manufacturer before sale it is not necessary to test 
them for 5 years. As the empty cylinders are received 
for refilling, the dates stamped on them are examined 
and those which require testing are set aside. Others 
about which there is the slightest doubt are added to 
the group. In testing, a cylinder is filled with water 
and the pressure raised to 8,000 lb. p^* sq.in, by means 
of a hand-operated hydraulic pump. The cylinder is 
permitted to remain under pressure for 2 minutes, dur- 
ing which time any expansion is indicated by a drop 
in pressure. Should the pressure drop gxcecd a small 
permissible value, the cylinder is rejected. A Columbia 
recording gage gives a permanent record of all tests. 

As an additional safeguard the valve is provided with 
a safety vent closed with a metal disk which will rup- 
ture should the pressure exceed 2,700 lb. In this way 
the bursting hazard becomes negligible, since the normal 
pressure in the cylinder is only about 900 lb. The valves 
are of the packing* type and are made by the company. 

Owing to the universal demand for carbonated bev- 
erages, it has lH*en necessary to develop a distribution 
system which embraces practically every community, 
by means of distributing depots and jobbers, where 
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large stocks of full cylinders are kept. This ready avail- 
ability is an important factor with the chemist or the 
engineer who is considering the use of carbon dioxide 
for its inertness or its chemical properties. It is the 
cheapest inert gas available. 

While the greater part of the output is used for car- 
bonation purposes, several other applications have been 
developed. For refrigeration, particularly household 
units, it possesses certain advantages over ammonia and 
sulphur dioxide. The manufacture of salicylic acid is 
typical of its use in the production of chemical products. 
Other applications include: Fire protection, food pres- 
ervation, water purification, local anaethesia. New 
uses are constantly being developed through a fellow- 
ship which has been establish^ for the purpose by the 
carbon dioxide manufacturers at the Mellon Institute 
for Industrial Research. • v 

While the carbonated beverage industry cofild not 
exist without a convenient gas supply, it is equally true 
that without additional equipment a cylinder of carbon 
dioxide would be of no value to the dispenser. Means 
must be provided for preparing charged water and de- 
livering it to the fountain. Jt is olily natural that the 
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manufacture of machines for this purpose should sup- 
plement the .production of carbon dioxide. Following 
this idea to its logical conclusion, it is not surprising 
to find that the greater part of the Chicago plant of the 
Liquid Carbonic Co. is devoted to the manufacture of 
products other than CO,. A brief outline may serve to 
indicate the diversified character of these operations. 

Having supplied the dispenser with gas and carbon- 
ator, it is but a step to the complete fountain with all 
accessories. Production of the fountains requires a 
marble shop, wood-working or cabinet shop, and sheet- 
metal department, together with facilities for assem- 
bling the various parts. 

Marble from foreign and domestic quarries is received 
in the form of the huge blocks shown in Fig. IL These 
are cut into slabs by gang suws, Fig. 1, the blades of 
which have no teeth. Cutting action is due to sharp 
sand carried by streams of water Mcom an overhead 
trough. Continuous operation for about 2 weeks is 
required to cut through an 8-ft. Clock. After cutting to 
size, the* slabs are polished. This operation starts on 
the large horizontally rotated cast-iron wheels or f rub- 
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bing beds shown in Fig. 5, where fine sand forms the 
abrasive. High polish is obtained by the use of car- 
borundum and other finer materials on machines of the 
type illustrated in Fig. (i. After finishing to size, the 
pieces are fitted together to make sure that there will 
be no difficulty in erecting. Meanwhile the rest of the 
fountain — the wooden or steel framework, the cork in- 
sulation, the pressed shed -metal parts, the fixtures and 
fittings — has l>een assembled in the tin shop, Fig. 7. 
Certain sizes and arrangements have been adopted as 
standard, although much special work must be done to 
meet the whims of certain customers. 

Mention has already been made of the carbonators 
used by dispensers. A larger model is required by es- 
tablishments which make bottled carbonated beverages. 
This is an important a*d growing branch of the indus- 
try, and a complete line of equipment, has been developed 
to m^t the needs of the bottler. In addition to the 
carbonator, there are the siruper, the filler, the crowner 
and the washer. The operation of the carbonator, 
siruper awl filler has been discussed in an article on the 
ginger ale plant of the Beech-Nut Packing Co. 1 


'“Automatic E^ulpSient ami Chemical Control," G L Mont- 
gomery, Che m. rf Met., vol. 27C p. 160. July 26. 1922. 
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A good-sized plant is required to turn out this equip- 
ment, together with such miscellaneous parts as cylin- 
der valves and pressure regulators. There is a large 
foundry designed for crucible melting of non-ferrous 
metals and alloys, Fig. 8. The non-ferrous castings, and 
also the variety of iron and steel parts, are worked up in 
a well-equipped machine shop connected with the plant, 
and finally assembled. 

Solutions of carbon dioxide being weakly acid, it is 
necessary to exercise caution in choosing the materials 
with which they may come in contact, which explains 
the extensive use of non-ferrous metals. Only tin and 
silver are used in contact with carbonated water and 
sirups containing fruit acid. The carbonators are lined 
with block tin and one of the interesting operations in 
the machine shop is the spinning of this lining, Fig. 9. 
Many of the fixtures on the fountains — for example, the 
sirup pumps — are silver plated, so that the plant includes 
a silver-plating department which is one of the largest 
in the Chicago district for industrial purposes. 

Fig. 10 shows the final assembly of the carbonators. 
These machines are very compact and are entirely auto- 
matic in operation. Carbon dioxide from a cylinder 
connected through a reducing valve is passed into water 
agitated in the mixing chamber, water pump and agi- 
tator being driven by an electric motor. Automatic 
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control of motor and gas supply is obtained through tjie 
'counterbalanced external chamber which operates a 
rocking mercury switch. Although in direct communi- 
cation with the mixing chamber, so that free flow of 
liquid is possible, the external chamber can move up 
and down yithin certain limits and the counterweight 
is so adjusted that fluctuations in the liquid level will 
operate the switch. 

Another large department prepares crushed and pre- 
served fruits, soda fountain flavors and bottlers' ex- 
tracts. Fresh frgits, such as strawberries, cherries, 
peaches and pineapple, are cooked in closed glass-lined 
kettles, canned and placed in storage for shipment. Soda 
fountain flavors .as a rule contain the necessary amount 
of sugar sirup, while bottlers prefer to add their own 
.sirup and save transportation charges. Recent progress 
in this ejection has led to the development of highly 
concentrated emulsions, which contain practically noth- 
ing but the flavoring materials. 

This department has a large laboratory for control 
work, research and service to customers, under the di- 
rection of an experienced chemist. Such tests as the 
gas plants may require are also conducted here. 

A small fountain is installed so that all flavors may 
be tested by tasting. There is also complete equipment 
for conducting a bottling test, as well as several ice 
cream machines for work on this product. Refrigera- 
tion is supplied by a Kroeschell CO, machine. 

While it has not been possible to go into detail, it is 
hoped that this review may serve to show how a large 
manufacturing industry has been built up around the 
•production and distribution of a single chemical product 

The writer is greatly indebted to the management for 
courtesies extended and in particular to Edwin D. Hale, 
Chemical Engineer, for assistance in the collection of 
data. 


Value of Commercial Training in Technical Schools 

That engineering college graduates are handicapped 
without a supplementary commercial training is the 
basis >f research investigations just completed by Dr. 
W. F. Rittman and W. F. Reilly, of Carnegie Institute 
of Technology, Pittsburgh. 

• A study of the present occupations of Carnegie Tech 
graduates was made. Of the graduates from 1908 to 
1921, the investigations showed that approximately 67 
per cent of the total engineering graduates are now en- 
gaged' in commercial or managerial w'ork. This major- 
ity becomes significant in consideration of the fact thai 
“engineering” graduates include a wide range of highly 
technical fields such as mechanical, electrical, civil, 
chemical, metallurgical, mining, sanitary, and science. 

An interesting tabulation in the report shows the 
following percentages of engineering graduates in all 
departments who are now in Commercial or managerial 
capacities: mechanical engineering, 65 per cent; elec- 
trical engineering, 60 per cent ; civil engineering, 73 per 
cent; chemical engineering, 59 per cent; commercial 
engineering, 91 per cent; metallurgical and mining en- 
gineering, 67 per cent; sanitary engineering, 60 per 
cent; science, 77 per cent. 

One of the two most important generalizations cited 
by the authors in their report is that “the great major- 
ity of graduates use their technical education as a 
means of getting into commercial or managerial work. 
It is believed that a similar study of the activities of 
the graduates’#! other technical institutions would show 
this same ordef of classification.” • 

♦ * * 


Glass Rings— A New Filling 
Material for Towers 

By F. C. Zeisberg 

Chemical Engineer, the du Pont Company 

• 

I N A recent article* entitled “The Efficiency and 
Capacity of Fractionating Columns, 1, W. A» Peters, 
Jr., describes experiments on fractionating columns 
packed with various materials; among others, hollow 
cylinders. It was shown that hollow cylinders have so 
much greater capacity per square foot of gross cross- 
sectional area than solid filling material of approxi- 
mately the same dimensions that it seemed worth while 
pursuing the matter to see whether such hollow cylin- 
ders in small sizes could not be produced commercially. 
The desirability of the smaller sizes lies in the fact 
that the separating .efficiency in a packed fractionating 
column increases •ahnost directly as the size decreases. 

So-called Raschig riggs of earthenware and metal 
have been used for some time, but of larger dimensions 
than Mr. Peters’ experiments indicated to be desirable. 
Thus* the General Ceramics Co. makes unglazed earth- 
enware rings, lxl in. with A-in. frails, of two different 
types. One of these is a plain, open-dnded, hollow cylin- 
der, the other a similar cylinder with four notches at 
each end. Maurice A. Knight makes both glazed and 
unglazed cylinders in four sizes; & in. with Hn. walls, 

; in. with A-in. walls, 1 in. with &-in. walls and H in. 
with 1-in. walls. 

In Germany bo^h porcelain and metal rings have been 
in use for some time, but so far as we have been able 
to learn the smallest size used up until now is 15x15 
mm., with 2-mtn. walls in the case of porcelain and 
0.5-mm. walls in the case of metal. 

In England, Lessing* has attempted to improve the 
metal ring by adding a single central partition. This 
increases the surface of a given ring about 82 per cent. 
The Hydronyl Syndicate of London is marketing Lea- 
sing’s ring in several sizes and in a variety of metals, 
such as copper, iron, aluminum and nickel. The cost 
of these rings is rather high. • 

It is probably true that the commercial limit has 
been reached with respect to further decrease in size 
of earthenware rings. Not only does the effective free 
space rapidly decrease as the ring size decreases, owing 
to the necessity of keeping the walls comparatively 
thick, but the cost of handling the rings in the drying 
and burning operations rapidly increases also. Fur- 
thermore, for some purposes, as, for example, handling 
hot sulphuric or nitric acids, the earthenware rings 
are not entirely suitable, tending to disintegrate. 

While metal rings can easily be made of any desired 
size, no matter how small, by the use of automatic 
machinery, here the increase in surface per cubic foot 
of rings as the size decreases can in some instances 
work harmfully rather than otherwise. For example, 
in the distillation of acetic acid through a copper column 
filled with copper rings, the action of the acid on the 
copper is comparatively ^ight, measured in inches pene- 
tration per month, but wl^n the enormous area exposed 
by the smaller size rings (252 sq.ft, per cu.lt. for i-ln. 
Lessing rings) is taken into consideration, tlfl total 
amount of copper dissolved is no insignificant factor. 

•Paper presented before American Institute of Oliemloal Engi- 
neers, Richmond, V&., Dec. 6-9, 1922. ) 

Ind. Eng. Chem., Vol. 14, pp. 476-9 (1922). 

V. Boo. Chem; Ind., voL 40, pp. 115-19T 4(1921). 
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This holds, «of cmir.se, wherever the metal composing 
the ring is attacked, however slightly, by the vapors 
or liquids coming in contact with it, and this condition 
obtains m a surprisingly large number of works-scale 
cases. 

It seemed to us, therefore, that neither metal nor 
earthenware promised to be the ideal material of which 
to fabricate small rings. In lookfyfc about for such a 
material, glass naturally suggested % jts«*lf. Glass is a 
fairly cheap material, is inch to a large variety of 
chemicals, possesses the necessary strength, is a poor 
conductor of heat (which is an important consideration 
in a column where .reactions occur having a marked 
temperature gradient) and is leadil.v cleaned. 

Considerable effort has been spent on methods of 
manufacturing these glass rings, and this has been suc- 
cessful to the point that the chemical department of 
the du Pont company is now in a position to market 
small glass rings at prices which make them attractive 
for a number of operations, notably for the filling of 
small distilling columns. The rings* can be made in a 
large range of sizes. For each operation, however, 
there is an optimum size, indications being that for all- 
around purposes ring No. 11 is about’ the best. Table 
I shows the properties of the various size rings. 

It should be emphasized that the veipht, wall thick- 
ness, free space and surface shown in the table are 
only approximate. The wall thickness for a given size 
can he varied considerably, and with it all the other 
properties vary as a matter of course. The properties 
•tfiven, however, are for what appears the best propor- 
tioned ring. 

The resistance shown is the pressure neeessarv to 
force 1.000 lb. air per hour, at 20 d«*g. (’ and 760 min., 
through a bed ol rings having a cross-sectional area 
of 1 sq.ft, and a depth of 1 ft. The figures were cal- 
culated by the formula given in F. C Blake’s paper, 
“Resistance of Packing to Fluid Flow,” and are prob- 
ably accurate to within less than 10 per cent 

The prices given are tentative. They are for quan- 
tities of 50 cu.ft. or more and are f.o.h. Wilmington, 
Del. Trices on small quantities of the smaller rings 
for laboratory use will of course be considerably higher. 

The du Pont company has these* rings in use in several 
distilling operations For example a 0-in. column, filled 
with 13 ft. of No. 0 rings, is producing 2,000 lb. per 
day of 90 per cent (by weight! alcohol from a 60 per 
cent feed alcohol, with a heat flow up the column of 
220,000 B.t.u. per sq.ft, oi^ cross-sectional area per 
hour. The performance is equivalent to that of a thirty- 
five-plate ^ column, and has %een satisfactory from the 
first* 

In a second operation a 4-in. column, packed with 11 
ft of No. 11 rings, is used in stripping a 28 per cent 
ammonia liquor. The feed rate is 90 lb. of liquor per 
hour, with a heat flow of 395,000 B.t.u. per sq.ft, of cross- 
sectional area perjiour. A vapor at approximately room 


temperature is delivered from the 4op of the colum 
while the hot water running from the base is NH,-fr< 
In Ibis case only 6 ft. of the packed space is real 
functioning, equivalent to about sixteen plates, the r 
mainingfi ft. being used as insurance. 

To illustrate the readiness with which these gla 
rings can be cleaned, this NH^ column stopped up se 
oral weeks after being put in operation, and when 
was opened the rings were found stuck together with 
dark brown deposit which was found to be iron sal 
The rings were simply removed, treated with comme 
cial hydrochloric acid, which readily dissolved tl 
deposit, washed with water and replaced in the column. 

In conclusion, it should be stated that th£ du Por 
company has made what is felt to be dnly a very limite 
application ol these rings to works-scale operation! 
Those applications susceptible to patent protectioi 
however, as well as the phases of ring manufactur 
which can be covered, have been taken care of. 


Sagger Problems Being Investigated 

Saggers are containers employed in manufactories o 
chinaware for holding plates, cups, saucers, etc., dur 
ing the firing in the kiln. These containers are mad 
of clay which must have considerable strength and b 
of good refractory quality. The Bureau of Standard; 
is conducting a thorough investigation involving a geo 
graphical study of sagger clays to classify them ac 
cording to their properties, and finally to see what mai 
be done* toward increasing the life of the sagger. 

lo obtain a list ot the sagger clays used throughoui 
the country, letters were sent to 100 different manu- 
facturers using these clays. About ninety different clays 
or rather clajs sold under approximately ninety dif- 
ferent names, are used for saggers in the United States. 

Samples of fifty-two different clays, representing as 
well as could be judged all the important types, are 
being obtained in 200 lb. lots from the users rather 
than from producers or dealers. Manufacturers are 
contributing these rather large samples from their 
stocks and prepaying the freight to Washington. 

In «rder to classify the sagger clays according -to 
their properties, they are being subjected to the. fol- 
lowing tests: Water of* plasticity, shrinkage, porosity, 
transverse strength, and burning behavior at five dif- 
ferent cones. It is considered necessary, iy order that 
the results of these tests may be of value, to devise, 
where necessary, methods or modifications of*methods 
which will insure greater accuracy than is usually at- 
tained in such measurements.* This involves £he elimi- 
nation of sources of variation all along the line !n order 
to obtain close checks in the final results. As this is a 
feature which justifies closer attention than it has re- 
ceived up to this time from ceramic industries, it is 
proposed to include in the report of this investigation 
not only averages but maximum departures from these 
mean values. • 



The Low-Temperature Carbonization of Coal 

I— The Development of the Carbocoal Process at the Irving- 
ton Plant of the International Coal Products Corporation 

By Harry A. Cuktis and Walter J. Chapman 


T HE present paper is the first in a series of articles 
which will be published by the senior author and 
several of his co-workers dealing with the project 
of manufacturing^ smokeless fuel through processes 
involving tte low-temperature distillation of coal. In 
describing the development of the Carbocoal process in 
the present paper there will necessarily be included 
considerable data of general application in any low- 
•temperatuje carbonization process, for many of the 
problems* encountered in the development of this par- 
ticular process are not specific to the process, but are 
inherent in the nature of the operations to be carried 
out, regardless of the methods used. 

There lftive been about sixty different retorts invented 
for carbonizing coal at relatively low temperatures. 
Many of .these retorts are worthless because they dis- 
regard some of yie fundamental principles of the art. 
It has cost time and money to discover these principles, 
and .it. is well that they are recorded. Nor is the 
problem «f producing smokeless fuel solved when a 
successful retort has been developed. The question of 
what to do, with the carbon residue turned out by 
such mi retort must be answered also, for thi^ carbon 
jresidue is nor in suitable shape for the market. 

Looking back over the records of the large-scale 
experimental work carried on at the Irvington, N. J., 
plant, it is easy to see that the company rushed into the 
use of large-Ecale apparatus and consequent heavy 
expenditures before small-scale experiments had dis- 
closed .the essentials of the Carbocoal process. It is 
true that inevitably there would have come a time in 
the development of the process when only large-scale 
apparatus would give the final data for plant construc- 
tion, but the large-scale work at Irvington was pre- 
mature. All of the early work at Irvington suffered 
from lack cf good engineering, and many of the 
Experiments v/ere performed unnecessarily. In spite of 
t these facts, however, progress was slowly made toward 
a succe^ful process and a great deal of experience 
in the .art was accumulated. 

Experimental work was begun at the Irvington plant 
in May, 1915, and discontinued in June, 1921, after 
the Clinchfield, Va., plant had been in operation for a 
year. During this period several types of full-size low- 
temperature retorts were built and tested; methods of 
handling the carbon residue were devised; the art of 
briquetting the carbon reside was developed; and 
methods of carbonizing the briquets to make them 
smokeless w^re worked out. In the following pages a 

very brief summary of this work is presented. 

• 

Retorts Na. 1 and No. 2 

• 

The original scheme of the Carbocoal process was 
to remote only such a part of the volatile of the coal 
as would leave the residue plastic and then to briquet 
the plastic. 1 This idea was later abandoned, for rea- 
sons which will appear, but Retorts No. 1 and No. 2 
were built yvith this original scheme in view. 

Retort No. 1. was fabricated by H, W. Caldwell & 

■ • • 

l See C. H. Smith f»tent, U. S., 1.224,424, 


$ons and set up at Irvington during the summer of 
1915. , It consisted essentially of a horizontal, sta- 
tionary, cast-iron cylinder, in. in diameter and 17 ft. 
long, made in two sections, with a single paddle shaft 
through the center. The paddle shaft was an 8-in. 
wrought-iron pipe, w ; th gudgeons for bearings in each 
end, and carried about forty paddles bolted in the 
shaft, the paddles being set at an angle so as both to 
stir the coal and to advance it through the retort. 
Crushed coal was ,fed from a bunker through a 6-in. 
helicoid screw, and 'dropped down a 7-in. pipe into the 
retort. The plastic carbon residue was discharged 
through a single 6-in. helicoid screw turning in a 7-in. 
pipe casing. The. paddle shaft, feed and discharge 
were ftriven from a single motor through a worm gear. 

A simplified sketch of this retort is shown in Fig. 1. 

When Retort No. I is regarded in the Jight of 7 
years’ accumulative ?xperieucc which the company has 
now had in this line, it is amusing that such a retort 
should have been built and that most persistent efforts 
should have been made to operate it. And yet patents are 
being granted right along on retorts as impossible as 
this one. Tests were started with Retort No. 1 in 
September, 1915, and continued for more than a year 
in spite of the fact that practically every test ended 
in disaster within a few hours after it was begun. 
The final stage in every test which was not earlier ter- 
minated by plugged feed, plugged discharge or broken 
machinery was a retort plugged with carbon residue. 
The plastic mass of distilling coal would wind around 
the paddle shaft and paddles and gradually bake in place 
until it was impossible to get any more coal into the 
retort. Such is the inevitable result when a fusing 
coal is put into such a retort, and we may state as* 
one of the fundamental facts of the art of low-tem- 
perature carbonization that any device for stirring a 
fusing coal during carbonization will inevitably become 
more and more heavily gummed up with carbon residue 
unless some positive mechanism be provided for remov- 
ing this deposit. Likewise all simple revolving cylin- 
der retorts w ; ll fail with fusing coal, .and no amount 
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of argument on the part of their inventors will prevent 
the distilling: coal from .sticking on the sides of such a 
retort until it is plugged. Furthermore, all retorts 
involving the use of internal screws to agitate and 
convey the distilling coal will fail to handle a caking 
coal unless some means of keeping the screws clean 
be provided. r 

It must be recognized that caking coals, which fuse 
in the retort and pas s through every stage from a 
fairly fluid mass to a brittle solid, act entirely differ- 
ently from lignite or oil shale. Again and again retorts 
which have been used on lignite or shale are brought 
forward as suitable equipment for carbonizing all sorts 
of bituminous coals, and not one-half of 1 per cent 
of such retorts will operate at all on caking coals. 
Such was the lesson which Retort No. 1 taught, or tried 
to teach, almost daily for over a year at the Irvington 
plant. And it finally got the idea across, but nol 
until dozens of tests had ended with a plugged retort 
and Retort No. 2 had been bu if I along similar lines and 
had likewise failed. 

Several other difficulties we re made apparent during 
the course of the tests on Retort No. I. The feed 
screw would frequently jam, due to a plug at the foot, 
of the vertical section of the J-in. feed pipe, this 
causing the pipe to fill up and very soon bind the 
screw with c >al. When Retort No. 2 was built, early 
in 1916, the crushed coal was fed to the retort by a 
short plunger device at the floor level of the retort. 
This also gave much trouble. The problem of coal feed 
was eventually solved by using a 9-in. screw sol hori- 
zontally and emptying directly into tin* retort, through 
the end-plate, above the paddle shafts, as will be shown 
later in sketches of the ('linchfield t>pe of retort. In 
this arrangement the retort paddles sweep past the 
discharge end of the feed screw and keep it free. 

The single screw for discharging the carbon residue 
from Retort No. 1 was a failure. It world plug full 
of plastic carbon residue and cease discharging or 
break its driving mechanism. , The single discharge 
screw was finally removed and two G in. screws were 
set in a brick discharge box at n'ght angles to Ihe 
axis of the retort. These also plugged. Nine-inch twin 
screws were then tried, and thest worked a little bet- 
ter, but still t v, e discharge would plug up frequently 
with plastic material. The 9-in. twin screws were next 
transferred to Retort No. 2, and Retort No. 1 rebuilt 


with a 24x3 6-m. cross bolted to the discharge end, with 
a 24-in. chute for discharging the carbon residue, the 
chute being closed with hand-operated slides. The 
slides became gummed up with heavy tar and could not 
be worked. 4 slide valve was then substituted for the 
hand-operated slides, but this also stuck and had to be 
abandoned. The problem of an entirely satisfactory 
discharge mechanism was never wholly solved at Irving- 
ton, although numerous schemes were tried out on the 
various retorts built and tested. The scheme finally 
adopted, known as the “Vesuvius discharge,” is shown 
in the sketch of the Clinchfield retort, and subsequent 
experience with it has shown that it is a failure. 

It must be borne in mind that duping all of this 
first year of experimenting the idea was to operate 
the retort so as to yield plastic carbon residue and to 
briquet this residue without binder. It was not often' 
that enough of the carbon residue could be made for 
use in briquetting tests. It was found impossible to 
control the operating conditions closely enough to get a 
continuous discharge of plastic material. An attempt to 
briquet the plastic material with a brick press failed, 
and the attempts to briquet it in roll presses were not 
very successful. Finally, in the summer of 1916, it was 
decided to abandon the plastic residue idea and to 
carry the carnonization to a non-plastic residue, later 
briquetting this residue with a suitable binder. Retort 
No. 1 was then provided wdh a hand-operated ram for 
breaking the carbon residue from between the paddles 
This ram was a heavy I-beam which was rt.n lengthwise 
through the retort at intervals, the paddles Doing 
stopped and the 1-bearri pushed between the rows of 
paddles. Bv frequent use of this ram and by carrying 
the carbonization past the plastic carbon residue stage, 
Retort No. 1 could occasionally be kept going for 
several hours before a breakdown, ana in this way 
enough carbon residue was obtained for experiment ing 
in briquetting, etc. 

A Vertical Primary Retort 

While Retort No. 1 was being tested, a vertical 
primary retort was set up and attempts made to oper- 
ate it. Fig. 2 shows the essential features of this 
retort. Of the few utterly absurd pieces of apparatus 
built by the company, this vertical retort would easily 
take first rank. It is difficult to discover a single 
commendable' feature in the whole apparatus, yet cur- 
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rent patent literature is replete with descriptions of 
*'no better retorts, and within the past few years one 
of the present authors has been asked to report on 
three low»temperatui*e retorts involving most of the 
mistakes of this design. Any one familiar with the 
behavior o£ a fusing coal when distilled will note from 
a casual inspection of Fig. 2 that: 

a. The feed pipe on this retort would plug as soon 
as the pipe got hot enough to begin even a very slow 
distillation of coal at its lower end. 

h . That plastic coal mass would wrap around the 
paddle shaft and#paddles and fill the retort so that no 
more coal could enter. 

c. That«the paddle shaft, paddles and driving mech- 
anism are too high and would fail. 

d. That plastic carbon residue would never got by 
the slide shown at the foot of the retort. 

e. That even if plastic carbon residue got by this 
• slide, it # would soon wrap around the discharge screw 

and plug it. 

/. That even if plastic carbon residue would pass 
the slide and the screw, it would stick in the elbow at 
the outer end of the screw. 

g. That the gas offtake would have to be cleaned 
every fejv minutes. 

h. That the slide at the bottom of the retort could 



not be moved after an hour or so of operation. 

/. That the life of the metal retort would be short 
and thaf no provision is made for replacing it readily. 

* Retort No. 3 

Retort No. 3, which is sketched in Fig. 3, was the 
first retort built with twin paddle shafts and self- 
cleaning paddles. This scheme of preventing carbon 
residue front, plugging the retort was entirely successful 
and «vas used in all subsequent designs. The feed 
# serew ■ n this retort was located at the floor level of 
the retort, and gave trouble occasionally; it was eventu- 
ally moved up so as to discharge above the level of the 
paddle shafts. 

Retort No. «3 was also the first retort to be built 
with a carborundum lining, such as used later in the 
Clinehfield retorts. Carborundum possesses the advan- 
tages of strangth and relatively high heat conductivity. 
It slowly deteriorates in an oxidizing atmosphere at 
J ,(>00 d* g. F. i^flue temperature), however, and although 
it was adopted for the commercial Carbocoal plant at 
Clinehfield, Va., it is probable that better material will 
be found eventually. 

• Retort No. 3 had heating flues running lengthwise 
the retort, with burners at the feed end. In operation 
it was {ound best not to use the burners across the 
top of the retort, and in subsequent designs no provi- 
sion was made for heating the retort top. 


Fir; 1!~ VERTICAL RETORT, WITH SINGLE PADDLE SHAFT 

The discharge chute dropped the carbon residue onto 
a pair of revolving breaker arms, which broke up 
the larger pieces, and then into a star- wheel which 
served to seal the retort partly. This discharge gave 
considerable tro.uble due to gumming of the star-wheel 
with heavy tar and Dlastic carbon residue. 

The hydraulic main and gas offtakes on Retort No. 3 
gave continuous trouble through plugging with pitch 
and coke deposit. This equipment was eventually 
abandoned in favor of the scrubber standpipe installed 
on the Clinehfield refort. It was proved at Clinehfield 
a few years later, however, that the successful operation 
of such a hydraulic main is a matter of using liquor 
sprays correctly. 

In spite of the minor difficulties mentioned above, 
Retort No. 3 was fairly successful, whereas Retorts No. 
1 and No. 2 and thfc vertical retort were complete 
failures. Retorts Nos. 4, 5, 6 and 7, and eventually 
the Clinehfield retort, were modeled more or less on 
Retort No. 3, with such changes as seemed desirable 
in the light of accumulating experience. 

Retorts Nos. 4, 5, 6 and 7 

These four retorts were the prototypes of the 
Clinehfield retort described below, and were all modeled 
on Retort No. 3. In Retort 
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No. 4 the burners were 
placed in two rows along 
the bottom of the retort, 
with flues running ribwise 
around the retort and open- 
ing into a large open space 
over the whole top of retort. 
Later the heating system 
was rebuilt so as to run the 
aflues from either side into 
two separate parallel sole 
flues running lengthwise the 
retort as in the (5linc^ield 
retort shown in Fig. 4 
below. This change was 
subsequently mad^ on Re- 
torts Nos. 5, 6 and 7 and 
the four rqjorts arranged as 
a battery. 
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Various typos of gas offtakes were tried out on 
Retorts Nos. 4, 5, 6 and 7, but eventually all four retorts 
were equipped with the scrubber standpipe type, such 
as shown in Fig. 4. 

For discharging the carbon residue, Retort. No. 4 
was equipped at firs* with a chute closed by a hand- 
operated barrel, valve. Below the valve the carbon 
residue Yell into a cast-iron cooling chamber, closed 
at the lower end by a hand-operated door through which 
it could finally be discharged to a conveyor. As may 
be guessed, tty* hand-operated barrel valve soon gummed 
up and could not be moved. The “Vesuvius” discharge, 
as later used on the (Tinehfield retort, Fig. 4, was finally 
evolved. This included a pair of breaker arms, over- 
lapping twin screws in a cast-iron casing, with a short 
vertical chute at the outer end of the serews. The 
carbon residue brought out b\ the screws was forced 
up over a curved floor into a vertsual chute and then 
fell over a dam and down onto a 'miveyor. By thus 
forcing the carbon residue u*> into a short vertical 
chute, a partial seal over the ends of the discharge 
screws was secured. Retorts Nos. L, C> and 7 were also 
equipped with this discharge apparatus, and, very un- 
fortunately, it was adopted for the (Tinehfield plant. 

Retort No. !H 

Description of Retort No. 8 will be omitted, since 
this retort was never set up at Irvington,' although it 
was designed. 

Retort No. 9 was built of ste<4 with steel supports 
which were designed to take care of the expansion of 
the metal. The essential features of this retort are 
shown in Fig. 5. Unfortunately, the supporting of the 
steel retort proved insutlicient when* l he retort was 
heated and it soon warped so that the paddles dragged 
on the sides of the retort and it could not lie further 
operated. 

The tailure ol this retort discouraged further large- 


scale experiments with metal retorts, but small-scale 
testa have been continued and are still in progress at 
Clinchfield. 

The Clinchfield Retort 

The evolution of designs along the general lines of 
Retorts Nos. 3, 4, 5, 6 and 7 culminated in the Clinch- 
field retort, adopted for the commercial Carbocoal plant 
at Clinchfield, Va. This retort is shown in Fig. 4. 
Including furnace, machinery, etc., it is roughly 37 ft. 
long, 12 ft. wide and 27 ft. high, in oyer-all dimensions, 
while the heart-shaped muffle is 7 ft. 4 in. maximum 
width and 16 ft. long. The muffle is built bf carborun- 
dum shapes, the total weight of carborundum per muffle 
being about 5 tons. The muffle is supported on fireclay 
saddles 18 in. apart, and is heated by two rows of ten 
open pipe burners supplied from a fuel gas' .manifold' 
placed in a tunnel underneath the retort. Air for com- 
bustion is drawn through a recuperator, the amount of 
air to each burner being controlled by a damper block 
near the burner. There are ten combustion flues on 
each side of the retort, each set of flues leading to a 
common flue running lengthwise the retort on top, as 
shown in Section B-B of Fig. 4. 

The paddle shafts and paddles iwo of cast steel, 
each paddle held in place by a single steel stud bolt 
passing through the shaft, the shaft being recessed for 
the nut and reinforced under the nut. 

The carbon residue discharged from the retort falls 
down a vertical chute about 7 ft. long, at the bottom of 
which ;u pair of breaker arms crush the larger pieces 
of material so that it can be handled by the discharge 
screws. There are two of these screws in a common 
casing. At the outer end of the screws the carbon 
residue is pushed up a curved surface into a short ver- 
tical chute, and finally falls over a dam formed by 
cutting away the sides of the vertical chute. (This 
arrangement is known as 1 he “Vesuvius discharge.” See 
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reference to it in a later paper.) The carbon residue 
is carried away by rubber-covered conveyor belts. 

The end plates of the muffle are suspended from the 
top, with means for adjusting the tension on the sus- 
pension bolts as the muffle changes elevation due to 
expansion of supporting masonry. The end plates, 
however, cannot ne raised or lowered independently of 
the muffle. 

At Clinchfield these retorts are built in four bat- 
teries of six retorts each, the feed ends of retorts are 
turned toward each other and four retorts are fed 
from#a common coal bin. The feed screws and paddle 
shafts for twelve retorts are driven from if single 
*50-hp. motor. 

In a subsequent paper in this series of articles the 
performance of this retort at the Clinchfield plant will 
be discussed and further details of construction men- 
tioned. From perusal of Fig. 4 it will be evident that 
the retort, was a costly one to build and those familiar 
with the art of low-temperature carbonization will 
readily foresee some of the operating difficulties en- 
countered with this retort at Clinchfield. 

Steel Plate Primary Retort 

There are several reasons why a metal retort for 
carbonizing coal at low temperature would be desirable, 
the chief of these being, of course, the high heat con- 
ductivity of a metal compared to a refractory. One 
of the most serious difficulties in the project of low- 
temperature carbonization lies in the matter of heat 
transfer to the coal mass. 

It was thought that if a muffle were built of rather 
thin steel stock, the temperature necessary in the 
beating Ayes might be so low that no damage would 
be done«to the muffle. As a test of this idea, a heart, - 
styipe muffle was fabricated o£ half-inch boiler plate, 
with round about steel ribs, the joints in the muffle 
being welded. The muffle was essentially of the same 
dimensions as the carborundum muffle in Retort No. 
4 and was substituted for this muffle. 

The experiment was unsuccessful, the steel muffle 
soon warping until it interfered with the paddles. 

Briquetting Carbon Residue* 

In the foregoing pages we have described various 
commercial retorts built and tested at Irvington, and 
the retort adopted for the Clinchfield plant. The evolu- 
tion of a 'workable retort, however, was only a first step 
in the production of a* marketable, smokel|ss fuel. The 
original plan of Briquetting the carbon residue while it 


was still in a plastic condition proved unfeasible, and 
attention was next turned to methods of briquetting 
the non-plastic residue. This problem proved to be 
one oj some difficulty also. The carbon residue as it 
comes from the retort, containing, say, 10 to 12 per 
cent of volatile, is a light, friable form of semi-coke, 
which readily begins* to burn when exposed to the air. 
Various systems of handling this material were tried 
out at Irvington, including pan conveyors, air-jet con- 
veyors and steam- jet conveyors. 

The air-jet conveyor (Sims) was out of the question, 
due to its aggravating the fire trouble and to the diffi- 
culty of collecting the coke dust carried out of the 
bins by the air. The steam-jet was more satisfactory, 
but was also impractical on account of the very high 
steam consumption. The pan conveyor was satisfactory 
so far as carrying the carbon residue was concerned. 
It was found that the carbon residue could not be stored 
for longer than about an hour unless it were very thor- 
oughly quenched, and if this were done the wet material 
would clog the grinding mills. The ground material, 
however, could be stored for some time without catch- 
ing fire. 

The system finally used at Irvington was to grind the 
hot, dry carbon residue within an hour or so after 
it left the retort. The ground material was then stored 
in a steel bin until briquetted. The ground carbon 
residue shows little or no tendency to burn explosively, 
even when ground so that 50 per cent of it will pass a 
screen of 100-mesh per linear inch. 

The first step in briquetting carbon residue is the 
proper grinding of the material. There were tried out 
at Irvington a Williams hammer mill, a roll crusher 
and a Mashek hammer mill. None of these was satis- 
factory. The roll crusher, did not give a satisfactory 
distribution of screen sizes in the ground material,, and 
the hammers on the hammer mill would not stand up 
under the 'abrasive action of the carbon residue. The 
problem of grinding carbon residue was not solved at 
Irvington, At the Clinchfield plant hammer mills were 
installed, despite the Irvington experience, and when 
these failed completely, balfmills igere used successfully. 

After proper grinding it^is a simple matter to flux 
the ground carbon residue with a binder an£ brfquet 
it. The percentage of binder required is higher than 
for coal, and the pressure required in the press some- 
what greater, but in general the same principles apply. 
At Irvington a Belgian type roll press vfas .used 
successfully. This press formed thin oval briquets, 
however, and it was though^ that* a more nearly 
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.spherical briquet was preferable. To meet Ibis require- 
ment a Komarek press was installed. This is a roll 
press in which Hat-link chains run over one of the 
lolls, between the rows of briquet dies, yielding oval 
briquets with flat ends. This press gave good results 
in the experimental plant at Irvington. If was less 
successful at Ck nchfiHd when used there later, due to 
excessive wear on the liner chains. 

The briquets formed from carbon residue with suit- 
able binder can be shipped and marketed. Thev are 
not smokeless of course, and if pitch be used as the 
binder, the tarry smoke which (list ills out during the 
first, few minutes on flu* fire is disagreeable and is 
likel.V to cause trouble from fires in the chjmnevs if 
used in ordinary household stoves After the briquets 
have been on the fin* a few minutes, however, the pitch 
has distilled out and the briquets then burn slowly and 
Without smoke. 

It was recognized at Irvington that) although briquet- 
ting the carbon residue converted it into a salable 
product, these raw briquets did not represent an ideal 
solution of the problem. IJv beating the raw briquets 
in a muffle it was tyund that the\ could be rendered 
smokeless and a.u appreciable yield of byproducts 
)btained. It was discovered, also,, that the carbonizing 
>f the raw briquets at high red heat not only rendered 
hem smffkeless by distilling out the pitch, as might be 
‘Xpert ed, but it also changed the internal condition of 
he briquets so that a finished briquet has a continu- 
es structure, whereas in a raw briquet there are 
line rote particles of carbon residue cemented by minute 
'lobules of pitch. During carbonizing, the particles 
>f carbon residue link to one another more or less 
irmly. The Carbocoal briquet is harden and denser than 
he raw briquet, the shrinkage m volume during ear- 
mnization being anywhere from H) to per cent. It 




GENERAL VIEW IN BRIQUET HOUSE 


( .ENi'.u a i. \ n:\\ <>f clinfhfield plant and village, 

was also discovered that the quality of the Carbocoal 
is dependent to a remarkable degree on the make-up 
of the raw briquet. There are apparently several fac- 
tors involved and it became evident thaV briquetting 
carbon residue tor subsequent carbonization was quite 
a different proposition and a decidedly more complex 
proposition than the mere binding of coal or of carbon 
residue into raw briquets. During ‘the past 5 years 
experiments in briquetting and carbonizing have been 
under way continuously. We plan to publish at some 
later date a summary of the several hundred experi- 
ments completed. Suffice it to say here that we now 
know the general influence of the following factors in 
the problem: 

o. Coking quality of the original coal. 

/>. Volatile left in carbon residue. 

r. Screen analysis of the ground carbon residue 
before briquetting. 

<1 Composition of raw briquet, mix. » 

c Quality and screen analysis of any raw coal added 
to raw briquet mix. 

f. Kind of hinder and melting point of same 

и. Method of fluxing, time in fluxer, temperature in 
fluxer and water in final briquet mix. 

//. Temperature of material fed to press. 

' , , Kiml "f USP <1. pressure, shape of briquet, 

condition ot briquet surface. 

}. Kate of heating briquet m secondary retort final 
temperature reached, time of carbonization, height of 
briquet charge m the retort. 

к. Time between discharging of briquets from sec- ‘ 
ondarics and quenching. Method of quenching. 

Not all of these factors are independent of -one an- 
other, but it is necessary to control each of them within 
certain ranges which it has been our endeavor to 
determine. 

Carbonizing Raw Briquets 

Several commercial retorts for carbonizing briquets 
were built and tested at the Irvington plant during the 
fi years of experimental t work there. It was found that 
ordinary D-shape gas retorts would carbonize the 
briquet satisfactorily in a feu hours, but it was diffi- 
cult to charge and discharge such retorts with briquets. 

A Glover- West vertical retort was built and tiieo, but 
the eolum.n of briquets in^this was too high and the 
briquets at the bottom of the- column were crushed be- 
fore they hardened. 

Inclined \ retorts were finally tried and operated with 
some success, although there was always some breakage 
in charging) the retorts, and it was very seldom that a 
charge of carbonized briquet* would roll out of a retort 
without poping it with rods. The secondary retort 
finally adopyt^c^ for the Clinchfield plant n^as of rectangu- 
lar sectiory, divided into an upper and a lower chamber 
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by a silica brick partition, each chamber being roughly 
*'4 ft. high, and 25 ft. long, 14 in. wide at the charge 
and 16 in. wide at the discharge end. The retorts were 
heated by •gas burners, set at the top of vertical flues, 
the waste gases passing through a recuperator system 
before entqying the main flue. 

The main trouble with these retorts was that the 
column of briquets was too deep and the breakage of 
briquets was excessive. When the raw briquets were 
exceptionally good and other conditions very favorable, 
these secondary l^torts would yield fair results, but 
under the normal conditions of operation they were 
outside the limits of workable equipment. The experi- 
ence with these retorts at Clinehfield will be mentioned 
in a subsequent paper. 

• # Summary 

• 

We have described briefly in the foregoing pages the 
general features of the several primary or low-tem- 
perature retorts built and tested at Irvington, N. J., 
and the eyolation of the Clinehfield retort. Mention has 
been made of the methods tried out in handling the 
carbon residue from the retorts and the moans used 
to convert it eventually into a fuel resembling anthra- 
cite in propertied. It has not been possible to make 
this paper a record of the very numerous minor experi- 
ments which were carried out with the low-temperature 
retorts and with other equipment developed for the 
Carbocoal process. The program at Irvington also cov- 
ered a considerable number of subjects connected more 
or less closely with the Carbocoal process blit which lie 
•outside the scope of this paper. 

The experimental work at Irvington had been under 
way for a little over three years when the U. S. 
Government decided to finance a commercial Carbocoal 
plant at Clinclifield, Va. The Irvington plant had grown 
to be a semi-commercial plant meanwhile, with several 
primary retorts, a complete system for handling the 
carbon residue, grinding and briquetting equipment, 
two benches of secondary retorts, screening and loading 
station . or Carbocoal, byproduct units and tar distilling 
plant. 

At the time the Clinehfield plant was constructed 
complete solutions had not been found for all the prob- 
lems in the process, but it was thought that the equip- 

* menf which had been developed would be reasonably 
satisfactory in a commercial plant. We shall close this 
paper with a summary of the data available for design 
of a commercial Carbocoal plant at that time. In the 
third paper of this series we shall discuss the operation 
of the Clinehfield plant which was presumably built 
on the basis of Irvington experience. 

In seating down the following items of data avail- 
able for plant design, it must be recognized that per- 
sohal judgments come into plaf. We have endeavored 
here to reffect the general opinion of men who actually 
directed operation at Irvington, checking these general 
conclusiqps against the operation records. 

1. The equipment for handling the coal up to the 
► primary retort, including, the track hopper, apron con- 
veyor, Williams hammer mill, bucket elevator and dis- 
tributing conveyor was entirely satisfactory. The 
general scheme was adopted for the Clinehfield plant 
and proved satisfactory there. 

2. The proposition of using twin paddle shafts and 
self-cleaning paddles to avoid plugging of primary 
retorts by plastic coal mass was entirely satisfactory 
and subsequent experience at Clinehfield has confirmed 
the correctness of this design. 

3. The singlfc helical screw, carrying into the 
retort above the paddle shafts, was found satisfactory. 


The same arrangement later proved efficient at Clinch- 
field. 

4. Carborundum blocks proved satisfactory as mate- 

rial for primary retorts at Irvington, being strong 
enough to permit relatively thin walls and having a 
high heat conductivity. At Clinehfield later experience 
has shown that the slow oxidation of the blocks is a 
serious drawback. 4 

5. The heating system for primary retorts as*fmally 
adopted at Irvington was fairly satisfactory, and Clinch- 
field experience has not added materially to what was 
known at Irvington. Better methods of heating a 
primary retort have been developed since Clinehfield 
construction, however, as will he shown in* subsequent 
papers. 

(5. As a result of many experiments on discharge 
mechanisms for the primary retorts, the scheme finally 
adopted was to drop the carbon residue down a vertical 
chute onto a pair of revolving breaker arms, below 
which a pair of helical screws carried it out several feet 
and forced it up over a dam. This mechanism later 
proved to he a faijure. 

7. It was known* at Irvington that a carbon deposit 

formed on the iflner walls of the primary retort and 
that eventually this deposit hardened so as to interfere 
with the paddles. It was thought, however, that a 
retort would not have to he cleaned out more than twice 
a ygar. This conclusion proved erroneous in Clinch- 
field operation. # 

8. It was found at Irvington that, the gas offtakes 
from the primal y retorts would plug and had to he 
reamed out at frequent intervals. This reaming proved 
troublesome at Clinehfield later. 

1). At Irvington the air jet conveyor was shown to 
he worthless for carrying carbon residue and the steam 
jet conveyor was found to he extravagant of steam. 

The pan conveyor gave some trouble mechanically, but 
was otherwise successful. None ef these schemes was 
adopted for Clinehfield. 

10. It was shown at Irvington that it is impractical 
to store warm unground carbon residue, since it soon 
begins to burn. This experience was disregarded in 
Clinehfield design. 

11. It was shown at Irvington that hammer mills 
are not satisfactory for grinding carbon residue. This 
experience was disregarded in Clinehfield design. 

12. The method of proportioning the raw briquet, mix 
worked out at Irvington included a slide-gate with a 
drag chain conveyor for the ground carbon residue 
and a weir for the molten pitch. This arrangement 
was used at Clinchfigld. It never gave real control 
of the proportions of carbon residue and pitch. 

13. The Komarck briquet press with flat-link chains « 
running between the dies was adopted at Irvington. It 
operated well at Clinehfield, but the wear on the chains 
was excessive. 

14. The link-chain cooling conveyor for briquets as 
they came from the press was satisfactory at Irvington 
and later proved so at Clinehfield. 

15. It was known at Irvington that raw briquets 
must be handled with reasonable care to avoid excessive 
breakage. This information was disregarded in Clinch- 
field design. 

1G. It was known at Irvington that raw briquets 
when stored in bins have a tendency to stick together 
and refuse to flow out of the bin through a discharge 
door. Large storage bins were installed at Clinehfield. 

17. The inclined secondary retorts developed at 
Irvington were not entirely satisfactory there and 
proved less so at Clinehfield. It was very rarely that 
a charge of finished briquets would roll out of the 
retorts without considerable poking and the breakage 
was usually high. Several of the factors affecting the 
quality of the Carbocoal were recognized at Irvington. 


Contraction and Shrinl&ge of # Aluminuitt Alloys 

As the result of an investigation of the contraction 
and shrinkage of aluminum alloys conducted fly Rgbert 
J. Anderson, metallurgist, at the Pittsburgh, Pa., ex- 
periment station of the Bureau of Mines, it has been 
shown that contraction of a series of forty alleys varied 
from 0.96 and 1.80 per cent, depending upon conditions, 
and that it is advisable to make accurate pattern allow- 
ances for the various alloys in pasting practice. 
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A Longer College Course 
for Engineers 

By F. E. Turneaure 

of MH hanlf’H ami EnyJm * i mg, 

I'nlveiwlty of WiHconsm 

\ Apropos recent editorial comments on engi- 
neering education for metallurgists and chemists, 
and correspondence on those matters published in 
the depart merit headut “ Headers Views and Com- 
ments ” th*e following exposition of the longer en- 
gineering curriculum by Dean Turneaure will be 
illuminating. It was contributed to the December, 
11)22, issue of the Bulletin of the Society for the 
Promotion of Engineering Education.] 

I T SEEMS to me that, broadly speaking, the most im- 
portant problem before the engineering, schools is the 
old one: What are tin* requirements which should be 
met by the engineering sehobl, and how should the 
curriculum, teaching staff, etc., be organized to meet 
these requirements? In suggesting this fundamental 
problem, I am of t lu* opinion that it has never been 
adequately studied, and that a properly constituted 
hoard can do a gnat deal to crystallize opinion in re- 
gard to this very fundamental problem. Perhaps a 
statement of some of my own notions will explain what I 
have in mind as to past defects and future possibilities. 

Qualifications Demanded for Engineers 

First, in regard to requirements of the present day 
in the matter of the school training of engineers: In 
attempting to answer this question, a great many fields 
of engineering activity should bo considered. The ques- 
tion cannot be answered by the broad statement that en- 
gineers should be trained like lawyers or doctors and 
that, engineering being a profession, the training 
should preferably consist of general college courses fol- 
lowed by professional courses requiring altogether f> or 
7 years. 1 think a certain class. of engineers and edu- 
cators is inclined to consider that this is the ultimate 
and inevitably correct solution. Th*re are, on the other 
hand, a good many teachers and also engineers who con- 
sider that for many lines of practice a 1-year school 
period is long enough and that the young man will do 
bettor to got into practical work than to remain longer 
in college. 1 have myself seen considerable evidence of 
the truth of the latter position. It is my belief that the 
technical requirements of an engineer and an engineer- 
ing education vary over a comparatively wide range and 
that a careful study of the situation with especial refer- 
ence to this point will give us some really ustful in- 
formation. 

1 think this problem can he divided into two parts: 
<«) How much general education should an engineer 
have, and (b) How much technical education should he 
have? In attempting to answer these questions, all 
branches of engineering practice should he thoroughly 
studied and very definite inquiries should he made of 
men in practice who understand exactly what is wanted. 
The actual needs of men in •carious lines of engineering 
acti^ty should be considered. Highly technical special- 
ties should be. recognized as such, and the proportion of 
engineeg^iji various kinds of work should be informa- 
tion aMjfaificanee - in this connection. 

iyBgyliliSt rat ion of what I have in mind, consider 
of highway engineering at the present time. 
^ her of«men are required at this work, 


and a large percentage of these men are not engaged 
(at least for many years) in a kind of work which in- 
volves a very large amount of technical schooling. The 
work of the young engineer, from the technical stand- 
point, is quite simple, and likely to be so for many years 
— in fact, the business phase of the work i^ perhaps of 
more importance than the engineering phase, especially 
for men in the more responsible positions. It is true, 
also, that for certain classes of work an engineer should 
have a very thorough training in structural design or in 
bituminous pavements, geology, etc., the number of 
men needtd for this kind of work is comparatively 
small, and Home of this highly specialized work may well 
be considered in the category of specialization. 

Minor Branches of Engineering 

Then there are many other varieties of engineers 
whose preparation does not need to be highly technical, 
such as the operating engineers, contracting engineers 
and, in a sense, railroad engineers. In the various in- 
dustries there are certainly many lines of work where 
the technical requirements are not high but where busi- 
ness sense and judgment count more. I believe an 
effort should be made to analyze requirements very thor- 
oughly along some such line as abovd suggested. 

It is my belief that the time has arrived when it may 
be expected that any young man desiring to enter any 
engineering employment, however simple, ought to se- 
cure, if possible, a college training of 4 years in length. 
With the tremendous increase in the high school and 
college attendance throughout the country and the in- 
creasing ease with which young people can secure a 
college education. 1 believe that such an education 
should be required of any young man who goes into a 
business or profession where he expects, sjooner or later, 
to exert considerable influence with his colleagues or 
with the public. A college education no longer is an un- 
common thing. I am impressed with that fact in look- 
ing over our recently published alumni directory and 
noting the large number of university graduates located 
in all the smaller cities and many of the villages 
throughout the state. This number is bound to in- 
ert ase, and an engineering representative of the high- 
way commission in any neighborhood, or the village 
city engineer, should be a man who can acquire a stand- 
ing with the best in the community. It is my belief, 
therefore, that a 1-year college course of softie kind 
should he the minimum set before the young man as a 
preparation for any line of engineering. 

It is quite true that the technical requirements of 
some lines of work may he met by means of short 
courses of 2 or .‘J years in length, and that question was 
discussed by our faculty some years ago. We .reached 
the conclusion that 2-yfar courses would well satisfy 
the technical requirements for quite a variety o.f em- 
ployment, but did not consider it the function of the 
university to establish such courses. 

Four- Year Course the Minimum 

If it is decided that a ^-year college course is suf- 
ficient to meet the requirements for general education 
plus minimum technical requirements, then the problem 
resolves itself into that of determining the higher tech- 
nical requirements and how they are to be met in the 
school: whether by a combination liberal arts course 
plus graduate work in engineering, or by a 5- or 6-year 
combination gourse carrying some engineering work 
throughout the period. At present our standard 4-year 
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engineering course as given in most schools is, in my 
•judgment, of a quality which is neither hay nor grass; 
it cannot be considered a course for a broad education, 
neither ca« it be considered a very satisfactory course 
for those desiring the most advanced training. The 
first-named* objection is more serious than the latter, 
because a student desiring advanced technical work can 
get it in graduate study; but the lack of breadth cannot 
be so easily remedied by the individual student. 

To indicate more clearly what I have in mind as to 
the direction for this phase of the investigation, I might 
outline what seems to me to be a f airly good solution, 
and the reasons therefor. 

Prk-E n gi n erring Courses 

In brief, this would consider a 4-year engineerin'’ 
course (oj # pre-engineering tourse) which would be \er\ 
general in its character. It would contain a large 
amount of work of general educational value, such a^ 
history, economics, language, science, chemistry, phys- 
ics, mathematics and mechanics, also the elements in 
applied work in the usual branches of engineering. 
Such a course J would consider the minimum require- 
ment for any young man who desires to enter tin* indus- 
tries or am field of engineering whatever; and for 
mam lines of work it would be a satisfactory prepara- 
tion. it would also furnish a sufficient foundation in 
mathematics and science to enable a man of real ability 
to advance himself in almost any line of engineering 
activity, evefi where a longer course of training would 
be pft^rablc By the elimination or postponement of 
w \er\ considerable amount ol technical studies, now 
Included m the regular 4-vear course, such a course as 
ibove indicated could be made quite satisfactory from 
Ib( standpoint of general “ducat ion and, on the whole, 
imn h more safisfaetory than a 4-„\ear course in a college 
cjf liberal arts such as would he elected by students plan 

i. tug on an engineering course later. At least it would 
rr.Wt the needs of a great mam more students, and I 
am inclined to think that it would lie the best course for 
practice ly all. 

The 4-,vear course as above indicated should lead 
to a degree (such as the B.S. degree J, without special 
designation. Then those students who desire a more 
Thorough engineering education should secure it by fur- 
• thtr study, either in the form of graduate work or fifth- 
and sixtPh-year courses leading to an appropriate second 
degree.' These advanced courses would be well organ- 
ized, and would be taken by a very considerable number 
oi students, as they would contain a good share of the 
material now included in our senior year. They would 
naturally be taken by all students desiring to enter the 
research field and those aiming to become fairly well 
posted in any special line. I should suppose that from 
25 to 40 per cent of those finishing the 4-\ear course 
wmuld* continue for a fifth or sixth year, the percentage 
depending, ftf course, quite largely upon the curriculum 
adopted * 

Among the advantages of such a scheme as above 
• suggested are possibly the ‘following: 

1. It requires all engineering students to secure a 

much broader general education than is now the case, 
while at the same time it includes a sufficient amount of 
fundamental technical work to satisfy the requirements 
in many cases. # 

2. It furnishes the well-organized technical work for 
special and advanced students which will ^mcourage stu- 
dents of ability to thoroughly prepare themselves for 


research and special work of various kinds. Graduate 
courses in engineering will be much better organized 
than is now the case. 

3. It is a better arrangement than that frequently 
proposed of requiring a 2- or # ‘{- or 4-year college course 
before admission to the engineering school. In any 
pre-engineering course, a consideraBle amount of 
mathematics and science must be required in order to 
save time, and pre-engineering courses under the* con- 
trol and advice of the engineering faculty can be better 
adjusted to the students’ need than when Otherwise ad- 
ministered. 

4. It would I believe, solve the problem of the 4-year 
i nurse, againsl which so much criticism is directed. 

5 It would tend to eliminate from the more advanced 
and technical work students who are unfitted for such 
work while at the same time capable of becoming suc- 
cessful engineers in.certain lines of employment. With 
the ven great numbers now attending engineering 
schools, a relief of work m the senior and junior labora- 
tories would l>e very acceptable in most cases. 

There are, of course, many other phases of this study 
hiat I believe the very first thing* to bo done is to de- 
termine upon some reasonable solution of the problems 
above discussed. Engineering faculties are, I feel sure, 
quite capable of determining upon details and methods 
of teaching. They are also, in most cases, in very close 
touch with practicing engineers among their alumni and 
include among their members many men with consider- 
able engineering practice. 1 do not believe, therefore, 
that it is necessary to go far into details. On the other 
band, it is true that engineering teachers are, as a 
whole, quite concerned over the situation, and are pre- 
pared to follow the lead of a strong report which will 
clearly set forth requirements and a way to meet them 
under the conditions actually existing in the majority 
of engineering schools. We, I think, are ready to move, 
but we want to move in reasonable unison, and in a 
direction that it will not be necessary to retrace in the 
near future. * 

• 

European Attempts to Number Steel 

Progress Made bv Switzerland, Germany and France 
Toward Standardization 

A RECENT conference held in Washington discussed 
the desirability and possibility of devising some 
system of numbering whereby kinds or qualities of steel 
can be designated by code numbers. Lawford H. Fry, 
of the Standard Steel Works Co., presented a r£sum6 of 
European practice, as revealed by correspondence with 
various foreign organizations. It appears that Switzer- 
land, Germany and France have made some attempts to 
establish such a code. 

The Swiss system attempts to show the content of 
the carbon and of the principal alloys by using the 
chemical symbol of the elements and adding to each a 
figure showing the mean # percentage. Thus a carbon 
steel with 0.25 to 0.35 per cent carbon has as its symbol 
C2n. The suffix *‘n” show# a maximum allowable con- 
tent of 0.07 per cent phosphorus and 0 06* per-cent 
sulphur. If the steel is given the symbol C2s, the max- 
imum allowable is 0.04 per cent phosphorus and 0.03 
sulphur. If the symbol is written C2 without suffix, 
neither may exceed 0.02 per cent. 

In this manner all steels are classified on the basis of 
their chemical properties. It#does not take into con- 
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siderat ion either the manufacturing process (whether 
open-hearth, electric or crucible) or the use to which the 
metal is designed to be put — such as rail steel, firebox 
steel, and so on. 

For a chromium-nickel steel with 0.25 to 0.40 C, 2.5 
minimum Ni and 0.00 to (T.90 Cr, th(‘ symbol is 3-Ni30- 
(’r8. In the ullriv steels the C for carbon is omitted, 
but the first figure “3” shows a mean carbon content of 
three-tenths per cent, the Ni30 a mean nickel content 
of 30-tenths per cent and the. Cr8 a mean chromium 
content of eight-tenths per cent. Following the chem- 
ical composition symbols a note is added when the steel 
is to l>e annealed or treated, and in the latter case the 
minimum tensile strength in kilograms per square 
millimeter is given. Thus the complete designation of 
the above nickel-chromium steel would be 3-Ni30-Cr8 
treated to 80. The standard sheets show the yield point, 
elongation and notch toughness corresponding to this 
tensile strength, and these may, if desired, be added to 
the syml>ol in ordering. « 

If the s.vmlKil gives no information regarding the 
condition, it means that it will lie received after 
ordinary slow cooling from the last torging or rolling 
process. When special attention must lie given to other 
properties, the person specifying must select the correct 
alloy by reference to the standards. Thus a steel with 
80 to 90 kg. per sq.mm, tensile strength (115,000 to 
130,000 lb. per sq.m.) can l>e met by a plain carbon steel. 
However, if elongation must not l>e less than 12 per cent, 
then a nickel steel would Ik* chosen (3-Ni30 treated to 
80). If in addition a yield point of at least 85,000 lb. 
per sq.m, is required, “3-Ni30-(T8 treated to 80” may be 
selected. 

It appears to Mr. Fry that the Swiss code is open to 
serious objections unless it is used m dost* connection 
with a series of standard specifications. If a symbol 
standing alone is to be interpreted, misunderstandings 
may occur. For example: Since the* average carbon con- 
tent is rounded ofif to the nearest one-tenth per cent, 
the symbol (’4 may indicate a carbon steel with a carbon 
range from 0.30 to 0.40 per cent (mean 0.35), or with a 
Vange from 0.39 to 0.49 per cent, i mean 0.44). Further, 
in the steels now listed the manganese content varies 
without any indication of this being given in the symbol. 

The system is stated to be capable of indefinite ex- 
pansion and yet to indicate definitely the steel desired. 
It. appears to Mr. Fry that in practical work much con- 
fusion will occur unless the symbols are used in direct 
connection with the standard sheets. 

Germany 

An industrial standards committee has issued a bulle- 
tin covering steels without alloys and untreated. Seven 
grades are listed, for which tensile strength and elonga- 
tion in the annealed condition are specified by arbitrary 


number: 

* with the prefix St. 
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Not specified 

St 
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30 

St. 2 
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St 4 

„ 6tc 7" 

1 7 

st 

® . 70-KH 
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Thp ticumm unman tee doubts whether it will be 
practicable to class! t\ all steels in a continuously 
numbered series, li will jwssibly be desirable to sepa- 
rate carbon from alloy steels so that a basic number 
related to the carbon content can be carried through 
while the alloy steels receive a distinguishing mark. 

G 


Another interesting attempt has been made by the 
Bavarian Motor Works’. It follows somewhat the'' 
American Society of Automotive Engineers’ system. 
The first digit of their number corresponds to the 
degree and kind of alloy; thus, 1 represents carbon 
steels, 2 a low alloy, 3 represents nickel steels, 4 nickel- 
chromium, 5 nickel-tungsten, 6 high chromium — greater 
than 1A per cent. The second digit represents the car- 
bon content in tenths of 1 per cent. Finally letters are 
added, designating the quality: a for first class con- 
struction steels, b for standard open-dearth steel, and c 
for ordinary commercial steel of moderate strength. 
Low-alloy steels of class 2 are all presumably of a 
quality, for these letters are replaced £>y others repre- 
senting the alloy content. By this scheme steel 12b 
represents a plain basic open-hearth steel, S and P up to 
0.05 per cent, containing 0.16 to 0.25 per cent carbon. 
On tho other hand, 21m /s is a silico-manganese steel 
(Mn over 1 per cent. Si over 0.5 per cent), with carbon 
up to 0.15; 42a will be an electric furnace nickel- 
chromium steel, Ni about 3.5 per cent, Cr about 1.5, 
C. 0.25 and Mn 0.4 per cent. 

Such a scheme is said to be coming into use by the 
German Society of Automotive Manufactuiers, but 
evidently a user of the code must alvays have an ex- 
planatory table showing composition limits and physical 
properties. 

France 

A permanent commission for standardization in 
France has issued a series of specifications for carbon 
steel bafs, blooms, billets and slabs in five classes of 
steel. No chemical composition is given, but in each 
specification the steel is divided into grades according 
to the minimum tensile strength. Tho numbers of the 
specifications, the class of material and the grades are 
shown below : 

A -1-IJF. Ordinary stock material. Grades by minimum 
tensile strength of an annealed bar- 35, 40. 48, 55, 70 kilo- 
grams per square millimeter. 

A..-2-UF. Material furnished in heat-treated condition. 
Grades by minimum tensile strength of bar from material 
as furnished: 35, 40, 48. 55, 70, 80, 90, 100 kilograms per 
square millimeter. 

A.-3-UF. Material to be heat-treated after delivery. 
Grades by minimum tensile strength from heat-treated bar: 
60, 70, 80, 90, 100, 1 15 kilograms per square millimeter. 

A 2 -4-UF. Low-carbon steel for carburizing. One grade 
only, no tensile. 

Ai-5-UF. Low-carbon mild steel. Grades by minimum 
tensile strength of annealed test specimens: 35, 38 kilo- 
grams per square millimeter. 

The steels meeting these five specifications are to be 
marked to indicate the material as follows: 

(1) The number of the specification as given above. 

(2) A letter indicating the method of manufacture: 

M — acid open hearth (Martin). C — crucible. E — elec- 
tric. B — bessemer acjd. T -basic open hearth 
(Thomas). 

(3) The number showing the minimum tensile 
strength specified. 

The French Standards Commission, following the 
advice of the Committee of Arts and Manufacture con- 
sulting with it, accepted the principle that symbols in 
code should not be used. It has therefore arranged its 
s.\ stem to designate beyond question a definite grade of 
steel covered by a complete specification. It appears to 
Mr. Fry that this principle is sound. A code which is 
designed to be extensible must, lead to ambiguities as it 
is drawn out to cover new’ steels. 

'Described in /rSm Apr, Nov. 9. 1922 p 1199. 
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E NGLISH-SPEAKING scientists have chosen the 
words “solid solution” to denote the specific state 
of association of two or more substances entirely 
homogeneous in tjje solid. The name has points of 
merit, even though in some respects the properties of 
solutions art* not apparent. The fact that such solids 
are capable of ^ considerable change in constitution 
and temperature without entailing any phase change 
urges us to this name. The German “mischkristaH” 
fcives us a* fine conception of the condition structurally, 
but unfortunately is translated' literally “mixed crys- 
tals,” which does not give us a picture of the solid 
solution, but more probably calls to mind a mechanical 
mixture of ^wo kinds of crystals. If we translate 
“mischkristair as “miscible crystal” we get a very clear 
picture of the condition. Recent investigations of 
metals with the X-rays' have brought out much in- 
formation about fche arrangement of the atoms them- 
selves and the relation of this arrangement to the 
properties of the aggregate, and naturally the baffling 
condition *of solid solubility has attracted extensive 
study by this same means. To this end many crystal- 
lograms of a* great variety of solid solutions have been 
made* in the author’s laboratory and the results are 
here described. 

The atomic arrangements of the metals and metal- 
loids have been largely investigated and are shown in 
Fig. 2, with models of the space lattice types. The 
reader is reqtPested to refer to this figure as various 
metals are mentioned. 

Binary Solid Solutions 

Many pairs of metals are entirely miscible in the 
liquid s' ate in all proportions, just as are alcohol and 
water. Some others have such partial miscibility as 
have phenol and water, the solubility of A in B and of 
B in A increasing continuously with elevation of tem- 
perature. Rarely we find metals which exhibit little 
or no miscibility in the liquid state. 

But tjiere is the more interesting phenomenon of 
solid miscibility, very frequent in metals but having 
fewer examples in the non-metals and compounds.' 
With proper annealing tw r o metals which have this 
mutual property become chemically homogeneous and 
resemble a pure metal; under the microscope the 
polyhdral grains are as uniform as a pure metal. But 
they freeze over a range instead of at a constant tem- 
perature; this is a concomitanUwith the phenomenon of 
“coring,” » complex condition which will be discussed 
in a second contribution. 

It was early discovered 1 that when a metal A arts 
as a solifant in taking wp : metal B in the solid state, the 
atoms of B replace atoms of A in the A sjmcc lattice. 
This substitution seems invariably to alter the par- 
ameter of the lattice slightly, but never its type until 

'See “Metallography," Part I. Principle#, by S. L. Hoyt, p. 14. 
“The method of determining atomic nirnngement by X-ray dif- 
fraction has been described frequently Hull, Phys. Rev,, vol. 10. 
No 6, December, 1917. Bain, Qhetn. <f Met,, Oct. 5. 191! 1 
“Above 300. or 400 deg. C. NaCl and KOI appear to have com- 
plete miscibility In the solid. 

*Chem. rf Met.. Ottf. 5, 1921, p. 663, ".Studies of Crystal Structure 
With X-Rays,” Edgar C. Bain • 
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such a quantity is added as will exceed the limit of 
solid solubility, at "which point a new lattice is formed 
compatible w-ith the increased atomic ratio. This new 
phase usually involves the formation of a compound, 
and the metal begins to assume the lattice characteris- 
tic of the compound. (We shall consider later the few 
cases where no new phase appears between pure A and 
pure B, series known as continuous solid solutions or 
isomorphous series.) 

As examples of limited solubility in the solid state 
wo have investigated tin, zinc, manganese and alumi- 
num as solutes in'eopper as solvent; cadmium and zinc 
in silver; tungsten, molybdenum, chromium and man- 
ganese dissolved in iron. The following data refer to 
the completely annealed or homogenized condition. 

Copper-Zinc* 

• 

When 30 per cen^ of the atoms of copper (face- 
centered cubic) are replaced by zinc atoms to form 
common alpha brass, the lattice is stretched so that 




EI (5 1- COMPLEMENTARY SIMPLE CUBES OF 1:1 SOLID 
SOLUTION IN THE BO F ) Y-< ’ENTERED 
CUBIC ARRANGEMENT 


Light circle# icprosent qne kind of atom# and solid spots thr 


the fundamental cube edge a is increased from 3.60 # 
Angstrom units to 3.68 A.u., a linear change of nearly 
2.2 per cent or a volume increase of 6.7 per cent in 
the unit cube. Computing density from atomic spacing 
and absolute weights of atoms (the hydrogen atom 
weighs 1.662 X 10 “ grams) we obtain the value of 
8.54 as compared to the actually determined value* of 
8.533. 

When zinc is added to copper in excess of about 35 
atomic per cent the face-centered lattice is inadequate 
to absorb it even at room temperature— the electronic 
distributions or interatomic forces find equilibrium in a 
body-centered cubic structure. The alloys in the nar- 
row range around equal atomic proportions can be 
cooled slowly to room temperature, giving what appears 
under the microscope as homogeneous grains of ft brass. 
The X-ray study shows that the large grains thus pro- 
duced are truly of a single lattice. The conclusion is 
then that the structure is # as shq^vn in Fig. 1. Either 
sketch represents the conditions, since the central atoms 
in one series of cubes build themselves into turners of 
another series of interpenet rating cubes of exactly the 
same size. Centers become corners, and vice versa, as 
desired. Further additions of zinc produce a rhombo- 


5 Private communication from 
Water bury, Conn. 


G. Smith, American Braa* Co., 
Chern Met , Jan. S, 192.1. 
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lied ml Inttm * und n structure' which bus no ductility 
i't brass). The structure of the limited v series of 
very rich zinc alloys is what might he predicted. They 
consist of the hexagonal zinc lattice in which copper 
atoms replace a few of the zinc atoms In interpreting 
these results in terms •of a, d, and other brasses 
represented 01 ^ the equilibrium diagram, it should be 
remembered that the ranges for the different crystal- 
line types as established by the X-ravs do not correspond 
accurately with the divisions in the ordinary consti- 
tutional diagram drawn from thermal and microscopic 
nvesti gat ions. 

Topper-Tin 

A 1)0: 10 copper-tin bronze has an atomic ratio of 
IM.bK Cu to f ». 02 Sn. The 5 pel ( cut of tin atoms wre 
over two-thirds as effective in stretching the copper 
lattice in the alpha bronze as the 31) per cent of zinc 
atoms in alpha brass. The cube" edge ol the space 
lattice for copper is elongated from' .‘100 to 3.655 A.u.. 
a linear cliange of 1 .55 per ednt. or a volume change of 
about 4.0 per cent. The absolute oi theoretical density 
calculated from atom weights and spaemgs is {<.955. 

It is a rather interesting fact that m the above solid 
solutions the lattice is always sf refilled somewhat less 
than would Im* expected 1 rom a, proport lonal increase 
in lattice size computed from atoms volume considera- 
tions. This indicates a weak but perfectly definite 
at 1 1 act ion between unlike atoms F<u example, the tin 
atom is 186 per cent larger than the copper atom, but 
5 percent of tin atoms in eoppe does not increase the 
average cube 180 0.05 0.15 pci' cent the propor- 

tional increase), but by only 4 0 per cent. Again, the 
zinc atom is 20.5 per cent larger than the copper atom, 
but 30 per cent of zinc atoms does' not increase the 
lattice size by 8 87 per cent (the proportional increase), 
but by only 0.8 pel cent. It is also apparent that the 
tin and copper atoms pack more closely - considering 
the volume of the tin atom than do /im and copper 

( ’oppkr-Ai.itm I M'M 

A 01:0 Tu:AI alloy lias an atomu ratio of 81.2 Cu 
to 18.8 Al. Incorporation of that amount of aluminum 
stretches the lattice 0.01 per cent, equivalent to a vol 
lime change of 2.8 per cent. The cube edge bm>mes 
3.633 Au. as compared to the >60 for pure copper 
Topper and aluminum show a strong attraction in the 
alpha solution, for we should expect an increase of 7 52 
per cent in volume from the substitution of aluminum 
in 18.8 pel cent of the copper lattice points, since the 
aluminum atom is about 41 0 pci cenl laiger than the 
i opper atom 

( ’oitkr-M a no \ Mot 

t opper manganese alloys are <>ft n represented as an 
example of the completely miscible isomorphoiis series, 
but X-ray examination has shown that some ranges of 
composition reveal the simultaneous presence of both 
the lattice type of copper and the lattice type of man- 
ganese in a thoroughly annealed specimen. So there is 
apparently a limit for solui>ilit\ of manganese in the 
copper lattice. A normal copper lattice is extended 
very slightly by the substitution of manganese atoms. 
\Vh*n one out of three copper atoms has been replaced 
by manganese the original cube edge of 3.60 has be- 
come 3.615 A.u. Further additions of manganese seem 
to be rather more effective in stretching the lattice, 

•‘X-Ray Analysis of Throe Series of Alloys* Mary R. Andrews, 
Dhys Rev. U!>2h.*ol IK. p 215 
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ilthough the change is so small it is difficult to be sure 
rf-'this fact. 

Manganese lattice has not yet been completely de- 
ciphered. It Jias an atomic volume of 7.4, while copper is 
U. Manganese much more nearly distends the cop- 
>er space lattice in proportion to its atomic volume than 
nost other atoms ; the absolute amount, however, is 
imall, since their atomic volumes are so similar. 

Silver-Cadmium 

It we saturate solid silver with cadmium, we in- 
rease the cube edge about 1.1 per cent (a volume 
hange of abofft 3.5 per cent ). This is notably less than 
he proportional increase due to disparity in atomic 
olume, as cadmium has an atomic volume *27.4 per 
ent greater than silver. 

• # 

• # Silver-Zinc 

Silver saturated with zinc in the solid decreases the 
ube edge from 4.06 to 4.005 A.u., a shrinkage of 1.30 
ier cent, or volume change of 4 0 per cent. Zinc 
as an atomic volume only 0.8 per cent less than silver, 
nd this is greater shrinkage* than would be expected 
1 * 0 m the difference in atomic volume. This behavior 
f the two silver alloys strengthen the idea that there 
> a mutual attraction between unlike atoms, causing 
hem to pack closer than their separate atomic vol- 
mes would warrant. 

Iron-Chromium 

In iwn and chromium we have two metals chemically 
ynilar a .ri with atomic arrangement identical in type 
nd differing very little in atomic spacing. We should 
Kpect great mutual solubility. As a matter of faet, 
ie alloys resulting from fairly rapid cooling from 
le melt seem fro la* all true solid solutions regardless 
f composition, but there is some reason to believe 
\ery prolonged heating at about 1,100 deg. (\ devel- 
ps a new constituent. It is therefore doubtful if the 
.'stem comprises a continuous series of solid solutions 
here is o measurable change in the lattice. The spac- 
lgs of iron and chromium (2. 80 and 2.895 A.u.) are 
) nearh alike that great accuracy would be required 
1 detect any stretching or shrinking. Very little 
buld be expected. 

Tungsten- I ron and Molybdenum -Iron 

• 

These . two series, composed of body-centered cubic 
etals, might be expected to form continuous isomor- 
ious alloys, but both tungsten and molybdenum form 
e 1 : 1 compounds WFe and MoFe of a hexagonal type 
>t fully elucidated. Solid iron dissolves a few atomic 
r cent of* both W and Mo, but, strange to say, the 
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space lattice is not measurably altered. The atomic 
volume of tungsten and of molybdenum is about 10, as 
compared to 7.1 for iron. The explanation may be that 
there is an inordinate attraction between these atoms, 
chemical in nature, which results in the preservation of 
the smaller iron spacing even it* a solid solution. From 
X-ray examination it appears that very little if any 
iron can be dissolved in tungsten or molybdenum with- 
out the formation of the compound. 

Iron-Manganese 

Both (rulliver' and Desch, quoting Tammann, pre- 
sent the iron-manganese series as an example of com- 
plete miscibility in the solid. X-ray diffraction patterns 
of i he series show that three crystal entities in all 
are present in the system. Fig. 3 shows diagram- 
matically tin* regions of each lattice and their over- 
lapping ranges. The alloys examined were cooled very 
slowly and the data .are representative of conditions 
approaching equilibrium ^t room temperature. Body- 
centered ferrite lattice is preserved until about 30 per 
cent of its points have manganese atoms substituted 
lor thefriron. further additions of manganese develop 
the face-centered cubic lattice of 'gamma iron (aus- 
tenite) and the alloys appear to be* wholly of this 
structure up to about *G() per cent manganese; beyond 
this point we have the manganese structure appearing, 
doubtless with iron atoms occupying lattice points in 
the manganese space-lattice. The purest manganese 
obtainable has a very complex structure and it has not 
yet been worked out. It is (lie author’s opinion that 
if very pure manganese is prepared it may have the 
body-centered cubic lattice of iron, because X-ray 
spectrograms mat^e from some manganese-rich alloys 
produced very definite lines of a body-centered cubic 
pattern. It may be that the presence of some iron 
causes the manganese to overcome the action of some 
slight impurity such as silicon or aluminum, or some 
other element which induces the complex structure 
usually found. 

Solid Miscibility in All Proportions 

It is self-evident that only those elements having the * 
same crystalline type could form a continuous series of 
solid solutions. If metal A and metal B are of differ- 
ent lattice types and possess great mutual solubility, 
we mu *t still find solid solutions of both A in B and of 
B in A. It seems likely that in some ranges of com- 
position these two solutions may exist simultaneously 
and even have the same composition, the relative 
amounts of each varying with temperature. 

this is certainly the case in the nickel-iron series. 
Thoroughly annealed specimens are body-centered near 
the iron end of the series and face-centered in the 
nickel-rich alloys. Over a great range of intermediate 
compositions both atomic arrangements are present, the 
relative amounts depending upon the heat-treatment. 

Ot course, the circumstances are complicated by the 
allotropy of iron. Early in 1921 the author showed for 
the first time the allotropi^ change in iron from body- 
centered to face-centered atomic arrangement with rise 
in temperature above 900 dig. C. Following this dis- 
covery it was easy to see how the presence of a* number 
of atoms of nickel (whose normal arrangement is Urn 
of face-centered gamma iron) can inhibit the trans- 
formation to alpha iron, which is body-center^. Why 

Metallic Alloys/' G. H. Gulliver, 4th edition, 1921, p. 832, 
’"Metallography” C. 11 . Desch, 2 ml edition, *1913, p. 401. 
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manganese acts in the same way is not so obvious. The 
effect of heat-treatment on the relative proportions of 
the two kinds of solid solutions present in a continuous 
series is not so marked in the copper-manganese alloys, 
for instance, as is observed in manganese-iron and nickel- 
chromium alloys. 

It appears that the main leason for classifying these 
series as continuous solid solutions is the fact that 
thermal analyses indicates a smooth- continuous solidus 




IFi Pf>r Cent Gold 
Zb Per Cent Copper 


It again appears that the unlike atoms attract one 
another more closely than like ones. Fig. 5 represents 
the crystalline arrangement of two of the intermediate 
alloys in comparison with the pure components. 

Gold-Silver 

Gold and silver have very nearly the same atomic 
spacing. The whole series has the same spatial arrange- 
ment, varying from 4.06 to 4.08 A.u. on the cube edge. 
There is no measurable departure from the lineal rela- 
tion between atomic proportion and lattice size. 

Molybdenum -Tungsten 

This senes presents the same aspects as the gold- 
silver series except that it is of the body-centered cubic 
type. The cube edge varies continuouslly with com- 
position from ,'1.143 to 3.150 A.u. Here again we find 
no measurable attraction of unlike atoms to cause any 
unexpected lattice size. The inference is that this 
effect is dependent upon the disparity in atomic vol- 
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or liquidus line. If t ho solubility of A m /> cannot 
quilc reach the composition of saturated /> in A, the 
evidence for a region of incomplete miscibility is dear 
enough, hut in some alloy systems 1he\ appear to over- 
lap. This leads to an erroneous t lassitic.it ion. In the 
latter group may In* put cobalt iron, iron-manganese, 
indium-lead, cobalt -chromium, chromium-nickel, copper- 
manganese, manganese-nickel and iron-nickel. It is 
likel.\ that a suitable etching reagent on well-annealed 
specimens would reveal two distinct phases under the 
microscope Meteoric iron shows two iron-nickel con- 
stituents. 

But there are qinle a large number of Iruly continu- 
ous solid solution series, exemplified hv copper-gold, 
copper-nickel and gold-silver. Several have been studied 
with X-ra\ diffraction end arc described here. Not 
all pairs nt elements of the same atomic structure form 
such series of allots, for man\ build mtermetallio com- 
pounds 

Copper- Nipkki 

The lattice change in these slims is small hut con- 
tinuous. The unit rat Hon due to unlike atoms is so very 
small as to he immeasurable b} Hu* apparatus at pres- 
ent in use. The alloy has ulreadv been described from 
the atomic arrangement standpoint.' 

( opper-Golp 

«> 

The series remains perfectly face-centered cubic in 
structure throughout. TYie lattice size or spacing 
changes 'gradually from coppci to pure gold, the cube 
edge ranging between 3.60 to 1.08 A.u. But this 
stretching of the copper lattice b substitution of gold 
atoms is, not proportional to the number of gold atoms 
present. Fig. 4 shows that the alloy is more dense 
(closer spaced) than tin* lineal function would demand. 


umc. That is to say, when large and small atoms are 
packed in a common lattice, they are drawn more closely 
than their respective sizes and proportions would indi- 
cate, while unlike atoms of about the same size do not 
show attraction and compression to any extent. 


German Chemical Exports to America 

Preliminary returns of Germany’s foreign trade in 
chemicals during the first 9 months of 1922 are given 
in Commerce Report* for Dec. 25, 1922. 

The United States purchases of these chemicals for 
the 9 months included (all quantities in kilos): Alkali 
metals, etc., 75,800 kilos; w'hite and red phosphorus, 
191,300; lactic acid and lactates, 165,600; tartaric acid, 
716,100; citric acid, 42,500; crude potash salts, 97,- 
755,000; fertilizer salts, 119,456,900; barium chloride, 
285,300; bromides and bromoform, 516,800; ammonium 
carbonate, 262,600; caustic potash, 4,029,100; pot 
ashts, 2,087,700; chloride of lime, etc., 3,221,400; po'as- 
sium chlorate, 1.570,600; sodium sulphate and bisul- 
phate, 5,767,100; potassium sulphate, 45,436,700; cop- 
per sulphate, 161,200; alums, 1,576,300;* ammonium 
nitrate, 4.817,700; barium nitrate, 107,800; potassium 
manganate and permanganate, 228,800; ferricyanides, 
114.900; cyanides, 64,300; tartar and tartrates, 443,000; 
carbonate of strontium, etc*., 1,800; zinc salts, 1,029,200; 
arsenous and arsenic acid, 402,900; magnesium sul- 
phate. 8.303,900; chlorides (calcium, magnesia), 
4,448,000; muriate of potash, 102,975,600; ammonium 
chloride, 1,784,700; potassium and sodium sulphates, 
1,062.100; and barium, lead, and nickel compounds, 
9,149,800 kilos. The American share of other chemicals 
exported is not shown in the preliminary official sta- 
tistics. ‘ 
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Legal Notes 



By Wellington Gustin 


Public Interest in Every Adjudication Regarding 
Validity of Patents Emphasized 

In a suit brought by the Griscom-Russell Co. against 
the Standard Water Systems Co. and ot hers, a decree of 
the United States District Court for the complainant 
has been reversed by the Circuit Court of Appeals, and 
claim 8 of patent 1,131,738 for an evaporator was held 
void for lack of invention, in view of the prior art. 
. (278 Fed., 703.) 

The Griscom-Russell Co. charged defendants with 
infringement of its patent, issued to Reuben R. Row, 
one of the defendants. The bill charges that tin* 
inventor and two other defendants employed by the 
Criscom-Rifssell Co. left such employment and asso- 
ciated themselves with the Standard company, with the 
purpose and intent to injure the Griscom company, by 
approprfat ing to themselves and the Standard company 
valuable data, engineering designs, drawings, etc., which 
were the property of the Griscom company and that they 
all conspired together to infringe the letters patent. 

The District Court decreed the Griscom company to 
be the lawful owner of the patent and that the defend- 
ants had jbintly infringed the patent and that the 
plaint ff recover profits, gains and advantages ;• and that 
* an account be* stated. An injunction was issued against 
the defendant company only. 

On appeal the Circuit Court of Appeals found no 
direct testimony of any federation between the individ- 
ual defendants for the purpose of injuring the plaintiff. 


Inventor May Show Limitations by Prior Art 

What seemed to weigh most heavily against the 
defendants, says the court, in this case is the fact that 
one of .hem asserted invention to procure a patent which 
he assigned to the plaintiff, and that, while all of the 
individual defendants were suhsc quently associated with 
• their co-defendant, the said co-defendant manufactured 
and sold devices with the patented improvements em- 
bodied therein. 

One Vho asserts and claims an invention and receives 
a patent therefor is estopped from denying invention, 
but the court says he is not estopped from showing to 
what extent his alleged invention is limited by the 
prior art. 

The pyblic is interested in every adjudication with 
respect to the validity of a patent, and it is the duty of 
courts having jurisdiction of patent causes to have re- 
gard, at yll times, of the rignts of the public, so that 
such' rights may be rather enlarged than diminished by 
judicial determination. The public interest in every 
patent #is set out in the case of Hill vs. Wooster, 132 
U. S., 693. That opinion emphasizes the doctrine that 
it is not enough that the tiling shall be new, that in the 
shape or form in which it is produced it shall not have 
been known before, and that it shall be useful; but it 
must, under the Constitution and the statutes, amount 
to invention or discovery. (Hansen vs. Slick, 145 C.C.A., 
37.) 

Returning to the case at bar, the court says the 
process of vaporizing water or other liyuid to obtain a 
purer liquid js old. And the apparatus for accomplish- 

4a 


ing the result desired is old. The claim of the patent 
is as follows ; 

“The improvement in evaporating apparatus for 
obtaining purified liquid, which comprises a containing 
shell, a door closing an aperture in said shell, a heating 
pipe structure secured to # said door and projecting 
within said shell, a supporting roller for said structure 
outside said shell, substantially as deA*ribed.” 

The court was of the opinion that there was no in- 
vention in the addition of rollers to the evaporator. It 
says: “The addition of rolkrs to a desk, in order that 
it may be moved, so that the carpet could be cleaned 
under it, was an improvement by the man who added 
the rollers; but that invention did not add to the dignity 
of invention or discovery, within the meaning of the 
Constitution and the laws passed in pursuance thereof, 
intended to give an inventor an exclusive right for a 
time, as against the public.” 

Regardless of tfiv rule that a patentee or an assignee 
of a patent cannot deny invention, it is the duty of the 
court to determine lack of invention, where apparent, in 
order that the public interests may be guarded. There- 
fore 4be decree of the lower court was reversed. 

Interstate Shipment Is Protected From State Law 
Until Sale of Original Packages 

An interesting point is involved in injunctive pro- 
ceedings begun in the United States District Court by 
the Cleveland Refining Co. against W. H. Phipps, direc- 
tor, attacking the constitutionality of an Ohio statute 
providing for inspection of petroleum products and 
fixing fees to be charged therefor. The court says 
that a state has power to enact proper inspection laws 
and provide for the collection of the necessary expense 
of inspection aftd is not required to fix with exactness 
the fees which will cover such expense, but as applied 
to articles of interstate commerce the fees must reason- 
ably approximate such cost, and not be so excessive 
as to render the law a revenue measure. 

Plaintiff is engaged in the sale and distribution of 
kerosene, petroleum and their products. It buys in 
other states, ships into Ohio large quantities of such 
articles in storage tanks, barrels, cans and package* 
and has contracts for such articles which it is bound 
to consummate. 

Plaintiff contended that the inspection fees were ex- 
cessive, that they interfere with interstate commerce 
and are an unlawful import duty upon goods shipped 
into Ohio from other states and as such the law violates 
the sections 8 and 10 of Article I of the U. S. Consti- 
tution. And so the District Court held. The court 
found the fees charged for inspection were yearly in- 
creased until they doubled the cost, and that there 
was no distinction made between oil produced in the 
state and that brought in from other states. 

The court says that where goods are transported 
into one state from another in original packages/inter- 
state commerce therein is not completely terminated, 
and they are protected by ihe commerce clause of the 
Constitution against excessive inspection, until after 
their sale at the point df destination within the state. 

Now the fees prescribe^ by flie statute were beyond 
the cost of legitimate inspection to determine the qual- 
ity of the articles inspected, and the act is therefore 
not only a police measure but a revenue measure also. 
Such cost by necessary operation unduly burdens and 
obstructs the freedom of interstate commerce and as 
such commerce cannot be separated from the interstate 
shipments, the whole tax is void. • 
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I MAtilNE a simple evaporating dev ire, with liquid 
Boiling in if at atmospheric pressure Also assume 
that it is heated by steam at 10 lb. gage < 240 deg. F.), 
that no heat is lost in heat mg feed, in radiation or in 
any thick liquor drawn off, and that the condensate 
leaves at the temperature of the boiling liquid. To 
evaporate 1 lb. of water will take 070.4 B.t u., and 1 lb. 
of steam will give up 980.4 B.t.u. A very slight change 
in our fundamental assumptions will mak»* the two ex- 
actly equal Then, what is happening really comes down 
to converting 1 lb. of steam at 24M deg. and 10 lb. 
gage to 1 11). of steam at 212 deg.* and atmospheric 
pressure. 1 

Now if the hot condensed water is returned to the 
boiler without loss, we will have to add 980.1 ,B.t u. 
to regenerate a pound^ of heating steam. Bui the pound 
of atmospheric vapor formed contains 970.4 B t u more 
than the condensate. YVhy not, Jhen, mereh add 10 
B.t.u. by compressing the steam instead of 980 to raise 
more steam? By this line of reasoning many times as 
much evaporation could be obtained pm* pound of coal 
burned than by raising steam direct, eve i after allow- 
ing for all kinds of losses. 

Much has been written on this subject, but the 
articles have usually had a partisan bias It is the 
purpose) of this paper to give as nearlv as possible 
an unprejudiced survey, and show thf* faults as wall 
as the advantages of the systc in. 

Historical and Descriptive 

The first record of vapor recompression is a patent 1 
by Pelletan in 1810 <2(>).f II is appaiaUis is shown 
in Fig I. A pan m has a cover T supported bv coun- 
terweights. Heating is done by two coils r/. High- 
pressure steam is admitted by E and F to the injector 
nozzles ft. These draw vapors from the pan through 
pipes a and compress them in the coils. This apparatus 
was unsuccessful, partly due to faulty nozzle design and 
partly to the very low boiler pressures f hen carried. 

Tug Pk vako-YVeihkl S\mv,m 

In 1874 Koertmg ( 2.7 ) suggested the use of steam-jet 
nozzles foi drawing non-condense I vapors irom the 
steam spaces of evaporators, and mentioned that these 
vapors together with the steam which operated the 
nozzle would be compressed enough to be returned to 
the steam space ' 28 L Nothing was done, however, 
till the adv< tit of the I’nrard-YVeibel svstom in 1879 
(30). It received considerable notice through the ’80s 
(0, 11, 15, 2b. 27, 40. 42. 14V Fur. 2 show* the system 
applied to a single effect evaporator. Tne reciprocating 
compressor C takes vapor from the dome \ and com- 
presses it to be used m the Steam space. This figure 
shows how early it wits realized that m such installa- 
tions all possible heat must be saved, for the heat inter- 

* Goad before the American Institute of Chemical Engineers at 
ItuUimore, pee. 9. 1921. 

Mn (12) this date Is given ns 1834 

tNumberaPn imrenthrsos refer to blbllogi aphy tn he published 
at end of Part II. Numbers below 100 are art teles and above 100 

are pa twits 

r /i cm ,f Met , Jan ,t l.O.’l 


changer S is provided to heat the feed by the heat of 
the condensate. If the compressor C were to be steam 
driven, the exhaust was best utilized in a triple-effect as 
j-hown in Fig. 3. # 

This system was employed in several salt plants in 
France and Austria, and in a few mgar mills. It 
was installed in the mill at Pohrlitz in 1882. Weibel 
(43) reports that the mill of 225 tons per 24 hours 
sent about one-third of the juice to the thermocompres-* 
sor evaporator. This was a triple of 159, *31) and 80 
sq.m, respectively (vertical tubes). The compressor 
was 31.5x19.5 in. (fifty strokes per minute), took steam 
at 59 lb. gage and exhausted at 6 lb. gage. It took vapor 
at atmospheric pressure from the first effect and com- 
pressed it to (» lh. One lb. of boiler steam theoretically 
should have compressed 2.5 lb. vapor and furnished 1 lb. 
of exhaust, which would have evaporated 3 lb. in the 
triple effect, making a total of 5.5 lf>. evaporated per 
pound steam. A very complete test was later made on 
this svstem i31, 42) which showed actually 4.4 lb. of 
water evaporated per pound of steam While the 
Piceard-YY eibel system was retained for a ^considerable 
time in salt works which had ample water power, it 
ncvei gdined a foothold in the sugar industry because t 
ot the excessive size and, at that time, rather poor 
design i 11 i of the reciprocating compressors needed. 

The Nozzle Compressor 

« 

In the later developments, two lines of work have 
been followed the nozzle compressor and the turbo- 
blower. Along the line of nozzle developments the 
principal place is held by Pi ache and Bouillon, who in 
1905 developed a steam jet nozzle (102), such as is 
shown in Fig. 4. and which was churned to be far 
superior to any other. The nozzle alone cannot make 
a practical device, and an explanation which anticipates 
the theory must therefore be introduced. < 

In order to obtain a satisfactory capacity of the 
nozzle, the piessure range through which the vapor is 
compressed must be small. Neglecting minor factors, 
this pressure range is made up of two parts: (a) The 



FIG 1- VAPOR RECOMPRESSION APPARATUS 
• OF PELLETAN * 
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elevation in boiling point of the solution, ( b ) the work- 
ing temperature drop. The first part cannot be changed, 
’but its £<ffect may be minimized by confining the 
concentrated liquid to one part of the apparatus; for 
when an ordinary evaporator works continuously, the 
whole body is full of liquid at the final concentration. 
The second /actor is, of course, within the control of 
the designer; but the smaller it becomes the larger 
must the apparatus be for a given performance. If an 
evaporator could be designed with an unusually high 
coefficient of heai transmission, an evnpoiator for a 
given duty could operate on a smaller temperature drop 
than usual without increase in size. Hence the fea- 
tures to 'be noticed in the recent developments are 
< 1 ) isolation of the more concentrated parts of the 
solution, and (2) attempts to increase the heat trans- 
mission coefficient. • 

* Prache and Bouillon (or as later organized, La 
SociAte d’exploitation de precedes evaporatoires sys- 
tem Prache el Bouillon) first developed the evaporator 
shown in Fig. 5 (4, 5, 30, 101, 114, 123. 133). Here 
the 1 liquor spa?*e of an ordinary vertical tube evaporator 
is divided by partitions, l\ which extend some distance 
above the upper tube sheet and also completely divide 
the liquor space below the tube sheet. Each compart- 
ment has its own downtake w, and in the center of 
each downtake is a pipe 0 leading to the next compart- 
ment Thus a part of the liquid is continually being 
pass- (i from compartment to compartment, being finally 
withdrawn from 7. In this way the solution of highest 
foiling point is localized in the last compartment and 

• only a pad of the heating surface is handicapped by 
this loss in temperature drop. 

The steam space is not divided. Therefore, if the 
vapors are compressed enough to give the desired work- 
ing temperature drop for the dilute liquor, the com- 
partments containing concentrated liquor will have a 
smaller temperature drop. But it is just these com- 
partments* which need a larger working drop than the 
others, because of the effect of their increased vis- 


cosity and density on heat transfer. If, on the other 
hand, the vapor is compressed sufficiently to give a 
satisfactory working temperature drop for the last com- 
partment, it will result in a range of compression too 
great to he economical for the others. 

A Horizontal Turk Evaporator 

Prache and Bouillon later devised another evaporator 
which was to minimize the effect of boiling point and 
also increase the heat transfer coefficient. Fig. 6 (4, 
38, 134) shows this evaporator, consisting of several 
compartments side by side, each containing inclined 
tubes with liquor inside, and arranged in series as to 
liquor feed All the compartments discharge into a 
common header, which is, however, provided with par- 
titions to keep the liquor irom each compartment sepa- 
rate lrom the others. A wide tube E few recirculation 
is provided at the bottom, and means (not shown) are 
also provided for transferring the liquid from compart- 
ment to compartment. Cold feed from A first passes 
through the preheater H, then by pipe C to the evapo- 



Fl( J \ — PRACHE AND BOUILLON 
NOZZLE 


rator, circulating through each compartment and finally 
leaving at F. Vapors from all the compartments collect 
in /, are compressed by boiler steam in the nozzle H, 
and go from compartment to compartment in pipes K. 
Here evidently the amount of compression for all the 
vapors is sufficient to overcome the elevation in boiling 
point in the last compartment. 

Since the compression is done by a steam jet, there 
is a continual supply of steam to the apparatus above 
that which can be condensed by evaporation. Hence 
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there is a pipe from the steam chamber / to the 
preheater H y and from there to an exhaust or to a 
condenser. The apparatus works in single effect; 
the compartments differ only m the concentration of 
the liquid in them, and there will be little drop in 
pressure along the pipefl K leading steam from com- 
partment to cvmpart merit. The statement is made (4) 
that the heat transmission coefficients obtained in this 
evaporator are about double those of an ordinary evapo- 
rator. The same writer states that at that time ( 19HD 
about seventy-live JTaehe and Bouillon plants were in 
opera! ion. 

A similar evaporator patented b\ thee* workers has 
the compartments superimposed in one common shell. 
Fig. 7 (104, 117, 129, 144). 

Recently a nozzle as applied to evapoi ators has been 
developed by de Baufre at Annapolis ' 12, 29, 107, 109, 
110, 111, 14b), and is shown in Fig ^ In ordinary 
operation, high pressure steam is expand* d through 
the orifice H and nozzle tube t\ Vapor from the evapo- 
rator is drawn in through the inlet, and the mixture of 
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compressed vapor and expanded high-pressuye steam is 
discharged through K to the evaporator coils. 

Nozzle Performance and Design 

t 

The •performance* of nozzles has been studied and 
some results reported. Kslancher (17) has reported 
data on the Prache and Bouillon nozzle which have been 
copied several times (55, 28) From these data Fig. 9 
has been drawn This shows the ratio of 4 pounds vapor) 
to (pounds high-pressure steam) for different steam 
pressures, vapor temperatures and temperature drops. 
By temperature drop is here meant the difference be- 
tween the temperature of the steam in the heating 
space and the temperature of the boiling liquid, ft will 
be noticed that the capacity of a nozzle falls off rapidly 
as the working temperature drop increases and as the 
pressure range through which the high-pressure steam 
is expanded decreases. It is obvious why the working 
temperature drop for such systems must be held below 
10 deg. C. 

l)e Ban f re's nozzle has also been tested tl2, 39). 
The data are represented in Fig. 10. The curve for 
nozzle tip No. 2 is reproduced as Curve 2 in Fig. 11. 
Curve 1, Fig. 11, is obtained from Fig. 9 for 175- lb. 
steam (the conditions under which de Baufre’s nozzle 
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i ft tested). There have been a number of patents in- 
volving the use of nozzles about which there is little 
or fio information available (112. 120, 121, *1 25, 131, 
138, 147, 139). 

T UR HO- H LOWER 1 ) K VtLOP M E N 1 S 

The other direction in which developments have been 
made is in fne use of a turbo-blower. This has been 
univei sally used instead of a re" 1 procat ing compressor, 
in spite of its lower mechanical efficiency, because it 
can be built in large capacities without excessive size, 
and because it gives a compressed steam free* from oil. 
The combination of a turbo-blower and in evaporator 



FIG. 9— PERFORMANCE OF PRACME AND 
BOUILLON NOZZLE 


has been given various proprietary names, such as 
“auto evaporator," “heat pump," etc. They are rather 
popular at present especially in Germany. (See 12, 
16, 21, 38, 45.) 

A well-known series of patents are those taken out 
by Soderlund and Boberg and assigned to the Techno- 
Chemical Laboratories, Ltd. (London)* <2, 37, 105, 106, 
108, 127, 128, 137, 141. 142). They have attempted 
both to isolate the effect of elevation of boiling point 
and to get a higher coefficient. This latter has been 
accomplished in their patents by imitating film evapo- 
rators of one type or another. For instance, in the 
evaporator shown in Fig. 12 (37 and 108), a high 
coefficient is supposed to result from liquor trickling 
down the sides of the tubes, distribution being through 
the device i (shown in the insert) hung in the tops of 
the tubes. Feed enters the heat interchnnger (being 
preheated bv condensate entering at d), and goes to 
chamber 2, is circulated by pump 4 to chamber h. 
Vapors are withdrawn from k, compressed by the 
blower 5, and returned to w. In Fig. 13 (106, 128, 
137) high coefficients are obtained by showering the 



Rounds of Entrained Vapor per Pound of Steam 
(Entrainment Efficiency) 

FIG 10 PERFORMANCE OF DE HAUFUE NOZZLE 


liquid over horizontal tubes somewhat as in the Lillie 
evaporator; and at the same time an isolation of the 
effect of elevation of boiling point is obtained by run- 
ning a series of bodies, vapor being stepped up by 
intermediate compressors to give the proper working 
temperature drop in each effect. Liquid is fed at 6, 
preheated by condensate in 7, and fed through float 
valve 21 into the liquor compartment. It is circulated 
over the tubes by pump, 22, and a part is withdrawn 
from the first body by pipe 31 to. the suction of pump 32 
on the second body. That same system is repeated as 
often as desired. Partitions like 35 on th^ firsj body 
prevent too great mixing of the concentrated liquor 
falling from the tubes wilh the thinner feed. A turbo- 
blower 25 takes vapors from the body and compresses 
them sufficiently to give a working temperature drop, 
and also to overcome the elevation # in boiling point of 
the liquid being boiled. Tha patent claims expressly 
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cul 1 for a working temperature drop of not over 8 
deg. C. ( 5.4 deg. Fj. Hence some type of film evapo- 
rator must be used, otherwise hydrostatic head would 
use up all the available drop Part of the vapors go to 
the tubes of the first body, part to compressor 29, 
where they are given additional compression to corre- 
spond to the inclosed elevation of boiling point in the 
second b fitly, and so on. Th( patent covers the same 
principle applied to vertical evaporators like Fig. 11. and 
also cases where compression is accomplished by nozzles. 

There are a number of other patents cov* i ing similar 
devices (1Kb 115, 122, 124, 182, 148, 14b) In general, 
however, a patented or special apparatus n not neces- 
sary. A nozzle or turbo-blower may be adapted to any 
ordinary commercial evaporator (providing the proper 
precautions are taken to insure the nec»ssary condi- 
tions for satisfactory operation). Such an installation 
is shown in Fig. 14. The only installations on wh'ch 
actual working data have ever been published a» f e 
those in which there is no special feature in the con- 
struction of the evaporator itself. No information has 
been published to indicate that the variolic snecial and 
patented designs are successful or practical or nece.^san 
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1.2(>0 s(|.ft. of heating surface. Vapor was compressed 
with a Rateau turbo-compressor. Raw feed water was 
softened and then preheated in a heat interchange!' 
using t he condensate as a source of heat. The principal 
results, abridged and converted to Knglish units, art* 
shown in 'Fable I. 

Runs 8 to 10 were made immediately after installa- 
tion, runs 1 to 7 after 2 months’ operation, and then 
runs 11 to 15 after cleaning. “Compressor efficiency” t s 
the theoretical work of adiabatic compression divided by 
tile actual power input. 

It should be noted that the ePu lenev of the com- 
pressor increases, but the evaporation oer kilowatt-hour 
decreases, as the temperature drop increases. In some 
cases live* steam had to be added to mak3 up for hisses 
m radiation, hot condensate, etc ; but in some case> the 


Tussehen ill) and Carlsson iSi 
have reported results obtained on ;■ 
small installation built by A. C. 
Kummler and Matter, Aarau It 
evaporates NaOH solution. The 
same evaporator is described below 
b\ Wirth (4b) (Apparatus .1) A 
test by Stodola of Zurich Polytechim 
showed 8b. 2 to !>7.7 lb evaporated 
per kilowatt-hour. Losses, which had 
to la covered b\ the direct addition 
of live steam, amounted to 12.4 per 
cent, of which 10.7 per cent was hen 4 
lost in thick liquor. This was not 
recovered because the solution could 
be used hot in the next step of the* 
process. During these tests the ele- 
vation of boiling point* was J.(i deg. 
F. at the ©tart and 12.(1 deg. F. at 
the eld of a batch. 

Ombeck (29) reports tests on an 
evafX>r&tor with vapor recompression. 
Tb* apparatus made distilled water 
Iff fee. The evaporator is not spe- 
described, ekeept that it had 
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TABLE 1 -OMBECK’S TESTS ON EVAPORATOR WITH VAPOR RECOMPRESSION 
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: uperheat from Compression lurnished more heal, than 
was lost, so heat had to be discarded from the system 
by blowing off steam. It should also be noted that this 
is one of the simplest cases possible; boiling a non- 
sealing solution of low specific gravit\ and viscosity 
and # with no elexation of boiling point. 

Wirth MG) has given details of a number of instal- 
lations. A summary of his data will be found in 
Table II. 

'lhe’o is no special description of the evaporator 
construction* From the illustrations they seem to be 
ordinary vertical-tube evaporators with turbo-blowers. 

- W utli l.s lomu-eted v\ ilh \ (1 Kmnmhi :i tui Matt* i 



FIG. 14— VERTICAL TUBE EVAPORATE WITH 
. * TURBO-BLOWER 


Case F is mentiontd as the lowest practical rate for 
therm(K*om pressor operation. Its small rating per 
square foot evidently means a very small temperature 
drop. Evaporator F has three bodies, all in series as 
to liquor and in parallel as to vapor. The compressor 
is in two parts; one part takes vapors from all three 
and compresses to give the temperature desired for 
steam to the first two. It delivers some of this steam 
to the second part, which compresses further for the 
third body. Mention is also made of a milk evaporator, 
working with a boiling point of 50 deg. whrnv the heat 
of compression more than covered the losses so that 
heat had to be rejected. 

Part II of this scries, which will appear in a subsequent 
issue, gives attention to the general theory of design and 
const ruction, together with a comparison of operating 
economies with single and niultijrfe effect evaporator 


Erosion Cavities in Limestone Deposits 

The limestones of the Shenandoah Valley of Virginia 
and West Virginia are characterized by numerous solu- 
tion cavities brought about by surface or subterranean 
stream erosion, states the Bureau of Mines. The quarry- 
man’s difficulty is due to the occurrence, even at con- 
siderable depth, of erosion cavities, not in the form of 
open spaces, but filled with red clay. These clay masses 
are troublesome, and their removal is costly. The prob- 
lem is of general interest to all limestone quarrymen, 
for erosion cavities are characteristic of limestone de- 
posits, though they are not generally developed as much 
as in the district under consideration. Some form ex- 
tensive caverns in which part of the dissolved calcium 
carbonate has been redeposited as stalactites and vari- 
ous other ornate form^ Some of the caverns have 
been illuminated and opened to 1>he public as commercial 
enterprises. In a few instances the cavities constitute 
a commercial asset in the valley, yet from ftie qjjarry- 
man’s point of view they are a decided disadvantage, 
for they constitute one of his hardest problems. A 
discussion of stripping problems in limestone quarries 
in the Shenandoah Valley is contained in Serial 2401, by 
Oliver Bowles, mineral technologist* which may be ob- 
tained from the Bureau of Mines, Washington, D. C. 
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Recent 

Chemical ^.Metallurgical Patents 



Production of Metallic Arsenic .J. L. 

Cullen, assignor to the United States 
Smelting and Refining Metals Co., has 
patented a process for producing metal- 
lic arsenic from the oxides obtained in 
the metal -refining plants. The present 
method of distilling mispickel in clay 
retorts is dangerous. The new method 
consists in passing vaporized arsenic 
oxides over red hot charcoal or coke 



Referring to the diagram, (1) is a fur- 
nace into which arsenic oxide is feu 
from a hopper (2), and after volatiza 
tion if passes through tower (3) packed 
with hot coke. Reduction takes place 
and the gases are cooled in pipes (4) 
and collected in hags (T>) A fan ffi) 
may he used to control the flow of 
gases. U ,433,533. Oct. HO. 1922.) 

Separation of Dust from Cases 

N. C. Christensen, Salt Lake City, 
Utah, has patented an apparatus foi 
Mottling finely divided solids and liquids 
out of suspension of gases. The prin- 
ciple upon which this apparatus n 
based is that settling takes place rapidh 
if there are no eddy currents in the gas 
as it is moving along a pipe or m a 
gas that is still. The apparatus con 
scats then essentially of means of pro- 
ducing a steady flow of gas eunents 
The inventor also claims that om <• 
settled out the solids or liquids can 
flow with the gases along tubes prop- 
erly inclined and not he stirred up so as 



to form a suspension agam. The ac 
eompanymg figure shows one of the 
designs submitted by the author to 
produce a steady flow of gases through 
the apparatus. Th»^ inclined passage- 


American Patents 

Issued Dec. 19, 1922 

Tli*- following numbois have been 
|< ( I *-(l from the latest available 
ismi * of the Oflintil (}azi tt< of the 
l T tiit« (I Slates Patent Ofllee beeau.se 
1 h< \ appem to have pertinent inter- 
i-l tor Chrm J Alet. ieadeis The\ 
will he studied latei by Chtm «< 
M< l \ staff, and those which. In our 
Judgment, me most wot(h> will be 
published in abstract. It Is recog- 
nized that we eannot always antici- 
pate om leaders* Interests and nr- 
<oidingl> this advance list Is pub- 
lisher! foi th*- benefit of those who 
ma\ m*l ear* to await our judgm* ut 
and sv nopsis 

J. 13*1.061 Extinction of Soluble Sub 
* stances. 
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Heal or longitudinal counter flow, and 
this combination is of great importance 
in etf'eting the settling of very finely 
divided dust. It is claimed that this 
apparatus will permit the doing away 
with any filtration of effluent aii and 
thus much simplify present installation. 
(1,431,090. Oct. 31, 1922.) 

Apparatus for the Production of 
Sodium Sulphate — M. A. Laury has de 
veloped a mechanical furnace for pro- 
ducing salt cake (sodium sulphate) and 
muriatic acid from niter cake (sodium 
hisulphate) and salt (sodium chloride). 
The apparatus is shown in the accom- 
panying diagram and consists essen- 
tially of an oil burner (1) supplying 
heat to a rotary kiln. (2) Here the re- 
action lakes place and there is no ball- 
ing up of the product because of the fact 
that it is dried very completely in 
chamber (3), which is a ball mill. 
Niter cake and salt are fed into the 
chamber through leads (5) and (6) in 
proper proportion and the mixture is 
ground up and preheated in the ball 
mill before being introduced into the 
rotary furnace. The gases of combus- 
tion together with hydrochloric acid 
gas escape at (8) through appropriate 
ducts and the hydrochloric acid gas is 
absorbed from the waste gases in the 
usual manner. Finally the sodium sul- 
phate passes out of the furnace at (9). 

Sonmt im AO it 1C f Alltl/1 ,1 Aoi^nkl r. I X 


sert some iron balls in the rotary fur- 
nace chamber, but this is usually not 
essential. The combustion chamber, it 
will be noticed, is fed on cracks so that 
it may be rolled up to the lotary and 
rolled away when the rotary needs 
relining or cleaning. Troubje with me- 
chanical furnaces in the past has usually 
been that the charge balls up badly 
and therefore the reaction does not take 
its ultimate course. This process is said 



to overcome the difficulty by preheating 
in the ball null. (1,435,930. Nov. 
21, 1922.) 

The Counter-Current Washing of 
Finely Divided Solids -N. C. Christen- 
sen, Salt Lake City, Utah, has patented 
a counter-current washing device. The 
accompanying diagram shows substan- 
tially the principle of the washer. It is 
based on a tray principle, the various 
sections of the tray being either hori- 
zontal, in which case the solid is m*>ved 
toward the center by means of plows, or 
inclined, as in the diagram, in which 
case the solid flows by gravity toward 
the center. The thickened pulp moves 
through a tool then to the next lower 
compartment and meets there an up- 
coming current of liquid. It will be 
noted that the upper tray, onto which 
the mixture of solids and mother liquids 
is first pumped, is separate from the 
rest of the washer and the wash water 
finally overflows at a point just below 
the level of the top tray. This permits 
the separation of Ihe wash liquor from 
the mother liquor, which is frequently 
desirable. The solids then continue to 
settle out of the wash liquor on each of 
the succeeding trays and are washed as 
many times as there are trays. Finally, 
they are discharged from the bottom of 



the washer by means of another over- 
flow trap. The mechanism is in each 
case not overly important and the first 
patent covers merely the general prin- 
ciple involved. (1,434.089. Oct. 31, 

inoo \ 
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German Patents 

• For complete specifications of any r.vr- 
man patent apply to the (Jerman Patent 
Office. 97 O ItaoLfnerst ru sac, Berlin, (ot- 
many. ^ 

Blue Vat Dye of the Anthra- 
quinone Series — l-Mcrcapto-2-amino 
anthraquinon# or salts of l-mercapto-2 
\ amino anthraquinone are condensed with 
: l-ehloro-2-ammo anthraquinone in the 
!, presence of condensing agents which 
effect condensation at the mereapto- 
group. Hydrogen sulphide is split off 
with formation of N-dihydro-l:2:2':l'- 
anthraquinoneqzine, which latter also 
results when salts of l-mercapto-2- 
amino anthraquinone are heated to a 
high temperature. (Ger. Pat. ,157,767, 
which is an addition to German patent 
356,922. E.#Kopetchin.) 

Fire-Extinguishing Compounds and 
Detergent Compounds — Chlorinated 


Condensation Products From Phenols 
and Aldehydes — To the reaction mix- 
ture a catalyst is added consisting of 
those phenols which, in addition to the 
OH-group or groups, contain any basic 
group or groups. The added catalyst, 
such as amino-phenols, methyl- and 
ethylaminophenols, aminonaphthols, hy- 
droxyquinolines, hydroxydiphenylam- 
ines, particularly those aminophenols 
in which the H of the NH* or Nil group 
is partly or entirely replaced by an 
alkyl-, aralkyl- or aryl-radicle, react 
with the aldehydes such as CH a O or its 
polymers, furfuraldehyde, acrolein, in 
the same way as the phenols, so that 
they need not subsequently be removed 
from the final reaction product. For 
instance, from C«H*OH, GILO and 
/> aminophenol, or from CJI..OH, fur- 
furaldehyde and p-aminophenol, homo- 
geneous masses are. obtained which are 


hydrocarbons are acted upon with water perfectly free from water and hubbies, 
• t»i , ruillc nr similarly’ .. on/l nr » 


operating impribt mills, eventually with 
addition of small amounts of protec- 
tive colloids, such as albumens, glue, 
rubber lat<*x, soaps, and of organic 
compounds capable *of acting as sol- 
vents for the ehlorohydrocarbons and 
water. The addition compounds act as 
dispersing agents. A mixture composed 
of 1 part of a chlorinated hydrocarbon 
and, for instance, 3 parts of water has 
the same fire-extinguishing effect as the 
chlorinated hydrocarbons, besides 


readily machined. They are particu- 
larly intended for electric •insulating 
purposes. (Ger. Pat. 358,195. Felton- 
Guilleaume (laris work Actien Gesell- 
schaft, Koln-Muhlheim.) 

Resinous Condensation Products From 
Cresols and Xylenols The cresols or 
xylenols are treated with oxygen or air 
in the presence or absence of a catalyst. 
For instance, a current of moist air is 
passed for 10 to 12 hours through 


pure chlorinated nydrocaroons sm , heAed io 150 t() 170 deg. C. or 

b t .,n K distinguished fr,,m the latterly a ph en»1-e.mtuinin K orude 

r », sma11 ?' V,,atlllt v y ' a ' "f ircsol or ,,,-xylenol. in the presence of 

I’lauso < s I-rschunKsmst.tut, Ham amounl ot ma n K anese dioxide 


burg.) 

Copper Sulphate Front Scrap — Mill 
scrap or similar residues containing Cu 
as such or in form of alloys arc* roasted 
with chlorides, preferably NaCl (maxi- 
mum 10 per cent), after the manner of 
the chloridizing resisting process as 
applied to sulphide ores, and subse 
quently treated with sulphuric acid. 
The Cu-containing scrap material is, 
prior i roasting, comminuted together 
wjth the sodium chloride. When tin- 
containing scrap is subjected to this 
process, small amounts of lime, SiCL, 
AUCb or yieir salts are added to the 
material to be roasted. (Ger. Pat. 
358,611. ’s. Hiller.) 

Green Pigments- -Nitroso-p-naphthol, 
preferably in form of its bisulphite com- 
pound, is acted upon with ferrous salts, 
preferably in the presence of turkey- 
red oil or similarly acting additions, 
with or without any of the mediums 
ordinarily used in the manufactuif* of 
lacquers, The formation of these 
mediums may also be caused to take 
place simultaneously with the produc- 
tion of th£ green pigment. Valuable 
pigments may also be obtained with a 
ferric salt provided the amount* of the 
latter is less than theory requires. 
Ferric acetate gives valuable pigments 
even with the full theoretical amount 
of Fe. The green pigment is remark- 
ably fast to light, water and alkalis 


or ferric chloride. The phenolic con- 
slitutents unacted upon are driver, off 
with steam. The resulting resinous 
material constitutes, according to the 
duration of the oxidation treatment and 
the temperature, when air was used, a 
dark-brown to black mass which is soft, 
hard or brittle. Even those resins 
which are hard at the ordinary tem- 
perature may be melted by application 
of heat. By heating to higher tem- 
peratures the softer products are con- 
verted into highly lustrous, hard and 
brittle resins. The products are soluble 
in dilute NaOH, ether, alcohol, acetone 
and benzol, but practically insoluble in 
dilute NaiCO, solution and in cold tur- 
pentine. The soft resins are also 
readily soluble in fatty oils, such as 
olive oil, whereas the hard resins go 
into solution only after heating or by 
prolonged action of the cold oil. The 
reaction presumably takes place in 
such a manner that, at first the alkyl 
groups of the phenols are oxidized, and 
the resulting intermediate reaction 
products yield polymerization products 
either with each other or together or 
with unchanged phenols. (Ger. Pat. 
357,756. Chemische Werke Grenznach 
Aktien-Gesellschaft.) 

Washing and Bleaching Compound — 

Sodium peroxide and sodium bicarbon- 
ate are mixed together with soluble 
glass (sodium silicate) preferably in 


and is to be used in the production of the presence of protective compounds, 
inks for printing wall paper, books, A 30 deg. Be. water-glass solution is 
or for lithographic work. (Ger. Pat. mixed with NaO», and the resulting 
356,973. Badiscluf Anilin u. Soda ' mas* is stirred with slightly more than 
Fabrik). equivalent amount of NaHCO, and 


the solidified mass is ground and dried. 
The protective compound to be added to 
the water-glass solution may be either 
magnesium or calcium silicate. (Ger. 
Pat. 357,956. Deutsche Gold und 
Silberscheideanstalt vorm. JRoessler, 
hrankfurt.) 

Liquid or Soluble Orglnic Compounds 
From Coal — A coal having a carbon 
content of not more than 85 per cent 
(referred to dry, ash-free substance) is 
subjected to hydrogenation by H* under 
high pressures and high temperatures. 
About 87 per cent of the coal used 
is thus converted into liquid or 
soluble form. No catalyst is used. 
The coal is subjected to pressure and 
heat in an atmosphere of hydrogen in 
the presence of a diluent liquid under 
the reaction conditions, the diluent used 
fo£ the starting material to be hydro- 
genated consisting of high-boiling min- 
eral oils* or tar or high-boiling distillates 
or residues obtained therefrom. Due to 
the high-boiling diluent local overheat- 
ing is excluded, and the reaction prod- 
ucts are brought ‘into solution. About 
88 per cent of the cold is thus brought 
int(^ a liquid or soluble form. (Ger. 
Pats. 299,783 and 303,272. Frederick 
Bergins.) 

Conversion of Natural or Synthetic 
Varieties of Rubber Into Other Varieties 
of Rubber or Into Masses Resembling 
Gulta Peroha — The hydrohalogen or 
halogen derivatives of certain kinds of 
rubber are reduced with metals (Zn) in 
a dispersive medium such as CHGL, 
# CmH«CL, and, if necessary, the resulting 
masses are washed with water or dilute 
acids. The resulting rubber has more 
or less viscous properties, according to 
the mode of preparation. When ethy- 
lene chloride is the dispersive medium, 
a substance resembling gutta percha is 
obtained. (Ger. Pat. 354,344. Siemens 
& Halske Aktien-Gesellschaft.) 

« 

Process for Protecting Fur and Wool 
From Moth and Other Insects — Animal 
fibers are protected from moth, etc., 
by treatment with the vapor of a-tetra- 
lon (a-tetrahydronaphthaleneketone) or 
mixtures of this with other suitable 
substances. The protective effect of 
a-tetralon is more lasting than that of 
chlorinated aromatic compounds, since 
it is less volatile. a-Tetralon is obtain- 
able as an emulsion in soft soap or in 
the form of a powder, pellets or tables. 
Paper and fabrics may be treated with 
solutions of a-tetralon in petroleum 
spirit of high boiling point. (Ger. Pat. 
357,063. Vereinigte Chemische Fabriken 
J. Norden & Co.) 

Ammonium Sulphate From Crude Cal- 
cium Cyanamide — CaCN, is heated with 
NaHSO, and H»0, the residue filtered 
off, and tfie liquor evaporated. The pro- 
portions of the reacting substances are 
so adjusted that the solution ^contains 
more than 1.3 parts (preferably 3 
parts) of Na*SO< to 1 part of (NH^jSCh; 
on evaporation the whole of the Na^SCL 
crystallizes out, and by further 
evaporation of the mother liquor, tech- 
nically pure ammonium sulphate is re- 
covered direct. (Ger. Pat. 299,131, Bam- 
bach & Co.) • 
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Technical News of the Week 

Current Events in tlie Chvinu ;il, Metallurgical and Allied Industrial ticlds r 
Legislative Developments— Activities of Government Bureaus, Technical Societies and Trade Associations 




Code of Ethics Adopted 
for Engineers 

Joint Committor ol Engineering So- 
cieties Formulates Principles lor 
Flotation ol Dignity ol 
Profenaion 

Adoption of a code of ethics, govei *i 
mV its membership of approvjmateh 
20, ODD, is announced by the Ameucan 
Society of Mechanical Engineers. Ulti- 
mately, it js expected, this code, pie- 
pared by a joint committee of national 
engineering societies. Svill apply to I he 
entire engineering profession, einbrac 
mg more than 200,000 professional m 
g 1 1 leers. 

The mechanical engmeeis me the 
first to adopt the code, according te 
the chairman of the joint committee. 
Prof. A. (!. Christie of Johns Hopkim 
University. This action, Professor 
Christie stated, marks an advance in 
engineering ideals, and, in respect t«, 
tlu* government of its members as a 
whole, places the profession in a pon 
tion analogous to the profession^ oi 
law and medicine 

The code commands loyally to conn 
tiy, personal honor, fairness to contrai 
tors and workeis and interest m th* 
public welfare Betiayal of profes 
smnal confidences, undignified or mis 
leading advertising and quest mnabh 
f professional nssoeiatmns and practice 1 
an* prohibited 

Tex i of ( ’oi»f 

The text of tin* code, a.s given out b\ 
Jolm U Harrington, president of th 
American Societx of Mechanical Eng, 
neeis, follows: 

“Engineering work has become an 
increasingly important factor in the 
progress of civilization and in the wo! 
fare of the community. The engineer 
mg profession is held responsible foi 
the planning, construction and opera 
turn of such work and is entitled U> 
the position and authority which will 
enable it to discharge this lesponsibiht v 
and to render effective service to hu 
inanity 

“That the dignity of their chosen 
profession may he maintained, it is the 
dut\ of all engineer- to conduct them* 
-elves according to the principles of the 
following code of ethics: ^ 

“I Tht* engineei wall carry on hi^ 
professional work in a spmt of fairness 
to employees and contractors, fidelity 
to clients and employers, loyalty to his 
country and devotion to high ideals of 
courtesy and personal honor. 

“2. He will refrain from associating 


himself with or allowing the use of his 
name bv an enterpuse of questionable 
( hai acter. 

“.‘I lie will advertise only in a digrn 
lied manner, being careful to avoid mis 
leading statements. 

“1 Hi* will regard as confidential any 
information obtained by him as to tie* 
business affairs and technical methods 
or processes of a client or employe l 

“f>. He will inform a client or cm 
plover of any business connections, 
interest oi ( affiliations which might in 
fiuenee his judgment oi impair the dis 
inte'ested quality of his services. 

“(». He will refrain from using any 
impioper or questionable methods of 
soliciting professional work and will 
dc< line to pay or to accept commissions 
foi securing sucli work. 

“7 He will accept compensation, 
financial or otherwise, for a particular 
advice, from one source orjly, except 
with the full knowledge and consent of 
all interested parties. 

“S He will not use unfan means to 
win professional advancement or to m- 
iure the chances of another engineer to 
secure and hold employment. 

“fi He will co-operate in upbuilding 
the engineering profession by exchang- 
ing genet al information and experience 
with his fellow engineers and students 
of engineering and also by contribut- 
ing to work of engineering societies, 
-chooh of applied science and the tech 
meal pi ess 

“10. He will interest himself in the 
puhlu welfare, m behalf of which lit* 
will be ready to apply his special know! 
edge, skill and tiaining for the use 
and benefit of mankind ” 

The mint committee which drew up 
the code was composed as follows: 

American Society of Civil Engineei s 

1 U Elwell, New Haven, Conn ; 
\ M Hunt, New York. 

A morn an Institute of Mining and 
Metallurgical Engineers - J Parke 
< ’banning and Philip \V Henry, New 
York 

American Society of Mechanical En 
gmeors Prof A. (I. Christie, Johns 
Hopkins University, Baltimore; IT J. 
11 inehe\ . Chicago; Charles T. Main, 
Bo- ton, J. V. Martenis, Minneapolis; 
Robert Sibley. San Francisco. 

American Institute of Electrical En- 
gineers Prof. Comfort A. Adams, 
Harvard University; C. Paceioli, Pitts- 
field. Muss.; George F. Sever, Toronto, 
Out.; U. B. Stillwell, New r York. 

American Society of Heating and 
Ventilating Engineers— Frank T. Chap- 
man ami Perry West, New York; S. A. 
Jellett, Philadelphia t 


Reclassification of Federal 
Employees Delayed 

Although several (tearings have been 
held by a sub-committee of the Senate 
Appropriations Committee, ( the final re 
port on t ho bill to reclassify the em- 
ployees of the federal government and 
leadjust salaries has not been formed 
and m view' of the heavy work de- 
volving upon the Appropriations Com- 
mittee because of the annual supply 
bills, fears are expressed that the re- 
classification measure will not be 
brought, to action on the floor in time 
to assure passage a\, the present session 
of Congiess. Senator Smoot, chair- 
man of the snh-( oimnittce in charge of 
the bill, lias stated, however, that a 
report may he expected shortly. 

Friends of the reclassification bill are 
dubious of its passage Mi the present 
Congress, even if a report is forth- 
coming in January, because of the doubt 
over the shape in which the bill will 
appear when it emerges from committee 

Bill Has Hap Stormy Carehk 

The Civil Service Committee of the 
Senate considered this measure some 
weeks and reported it on Feb. 8 last 
with a recommendation that it be 
passed. Because of the financial fea- 
tures of the bill, it was referred to the 
Appropriations Committee for further 
study. The Civil Service Committee 
made a number of changes in the bill 
from tin 1 form in which it was passed 
by the House. While the sessions of the 
sub-committee on appropriations have 
been executive, with a number of gov- 
ernmenl officials testifying as to their 
ideas, it is generally understood that 
further changes have been seriously 
considered by this committee. Senator 
Smoot himself is the author of another 
reclassification bill w T hich originally 
projected refoinis based upon a some- 
what different theory than those con- 
tained in the Lehlbaeh-Sterling bill, 
whiefk was the basis of the one now 
under consideration. 

It ;.s said that the Appropriations 
Committee has been considering further 
reductions in the number of classes out- 
lined in the hill and that thpre has 
been serious thought of eliminating 
workers in the field and confining the 
measure to government employees 
within the District of Columbia. Changes 
in title and in relative pay for profes- 
sional and sub-professional workers 
also have, been suggested, it is said, 
because these men, especially technical 
workers, are leaving the service in 
Increasing numbers.' 
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Wisconsin Plans Colloid 
• Studies Under Svedberg 

Lecture Courses and Symposium Under 

Swedish Bupert Expected to Attract 
Leaders in Field 

The department of chemistry of the 
University of Wisconsin desires to call 
attention to the program for colloid 
chemistry which will be conducted by 
Prof. The Svedberg during the com- 
ing semester, commencing Feb. 1, 1923, 
and summer session, commencing June 
25, 1923. , 

Prof. The Svedberg, of the Uni 
versify of Upsala, Sweden, will be in 
residence at the university from Feb 1 
to Aug. 5. He will give two lectures a 
vVeek on tht general theory of colloids 
and will direct the experimental re- 
searches of a number of graduate stu- 
dents during the second semester. In 
the summer session the course of lec- 
tures given during the second semostei 
will be repeated. Every necessary 
facility will be provided for the suc- 
cessful prosecution of researches. 
Those desiring to work under Professor 
Svedberg’s persona*! direction, either 
during the second semester or during 
tin* summer session, should communi- 
cate pronfptly with Prof. J. H. 
Mathews, since only a limited number 
can be accommodated. The opportunity 
of hewing Professor Svedberg’s lec- 
tures and doing work under his direc- 
fion during the summer session will 
appeal to a great many professors and 
instructors at other educational insti 
tutions. A considerable number have 
already signified their intention of em- 
bracing this opportunity. 

.Seminary and National Symposium 
Planned 

Professor Svedberg will also con- 
duct a seminary m colloid chemistry 
which will meet weekly during the 
second semester. The first half will lie 
devoted to general theory and the sec- 
ond to biological applications of colloid 
cliemistry. In the latter half of the 
.work he will be assisted by Prof. Elmer 
Sevringhaus, of the department of 
physiological chemistry. Admission to 
the seminary will be open to chemis- 
try students who have had a course in 
physical chemistry and who possess at 
least an elementary knowledge of the 
theory of colloids; and to advanced 
workers in •the biological sciences. 

From June 12 to 15, inclusive, a 
national symposium on colloid chemis- 
try will be held at Madison to which all 
scientists interested in colloid chemis- 
try arc invite*!. A program of excep- 
tionally interesting papers is now being 
formulate, and definite assurance of 
the attendance of nearly all of the most 
prominent American workers in the col- 
loid field has already been given. 
About twenty papers will be presented 
by the authors in person and there will 
be ample time for thorough discussions. 
These discussions will be led by Pro- 
fessor Svedberg. More detailed in- 
formation concerning the program of 
papers to be presented will appear in 
these columns later. 


Fertilizer Manufacturers Confer 
With Agricultural College 
Officials 

Representatives of fertilizer manu- 
facturers conferred with officials of 
agricultural colleges and experiment 
stations from the New England states 
in Boston, Dec. 30. The officials ex- 
plained the soil improvement needs of 
their states and what they are trying 
to accomplish for the benefit of agricul- 
ture. Policies and measures were 
pointed out, whereby fertilizer manu- 
facturers and their salesmen may co- 
opeiate to better advantage. 

The conference was called on the 
invitation of Prof. S B. Haskell, 
director of the Massachusetts State 
Experiment Station. Horace Bowker, 
vice-president of the American Agri- 
cultural Chemical Co., was selected as 
head of the fertilizer delegation, which 
included corporation officials, sales man- 
agers and field salesmen. 

The meeting was in connection with 
the convention of the American Asso- 
ciation for the Advancement of Sci- 
ence, which was held in Boston, Dec. 
2fi to 30. New England is one of the 
sections where high-analysis com- 
mercial fertilizers have been used to 
the exclusion of the poorer grades, 
owing to the nature of the principal 
crops raised there. 


C.C.N.I. Offers New Courses 
in Chemistry 

The evening session of the College # 
of the City of New York is offering, 
for the first time, courses in potable 
and industrial water and the chemistry 
of commerce in addition to the usual 
courses in chemistry. 

Course 249— “Potable and Industrial 
Water” — deals with the special analyti- 
cal work required for the analysis of 
water and with the interpretation of 
the findings of the analysis. Some 
attention is paid to water bacteriology. 
Prerequisite for this course is quan- 
titative analysis and general bacteri- 
ology. 

Course 209— “Chemistry of Com 
meree” — deals with the economics of 
the production and disposition of chemi- 
cal products. It treats of the sources 
of raw materials and markets for the 
intermediate and finished product. The 
sources of energy and the conservation 
of waste by the utilization of byproducts 
is considered and the patent laws are 
discussed. Seminar work on the eco- 
nomic history of the development of 
various chemical industries is included. 
A knowledge of applied organic and 
inorganic chemistry is required for 
admission to this course. 

Besides these courses, the regular 
courses in inorganic and organic chem- 
istry, qualitative and quantitative 
analysis and electrochemistry will be 
given, all' courses starting about Feb. 
8, 1923. 

Further information may be obtained 
from the director of the evening ses- 
sion, College of the City of New York, 
189th St. and Convent Ave., New York 
Citfr 


Customs Official and Coal-Tar 
Men Confer 

Concentrate Efforts on Untangling 
Snarls in Chemical Schedule 
of New Tariff Law 

Manufacturing interests were repre- 
sented at a series of conferences on the 
proposed rules and regulation! which 
if adopted will govern the entry of 
dyes under the new tariff law, held at 
the United States Appraiser’s Stores in 
New York, last week. 

Experts from the Bureau of Stand- 
ards, the Treasury Department and the 
Tariff Commission conferred with im- 
porters and their representatives at the 
conferences. Tentative rules were 
drafted, and these are now being sub- 
mitted to all parties interested before 
fiojng forwarded to Washington for ap- 
proval and adoption. 

9 

Snarl in (’resol Duty 

One of the problems with which the 
customs division of the Treasury De- 
partment is wrestling is an apparent 
conflict between the, coal-tar products 
paragraph of the dutiable list of the 
ne& tariff act and the corresponding 
paragraph of the free list. Congress, 
in the “inclusive clause” of the dutiable 
paragraph, created two classifications, 
while only one is specified in the 
free list. 

The specific case arose over imports 
of oresol, an intermediate used in a 
number of medicinal preparations and 
for some other purposes. This product 
is not mentioned by name in the tariff 
act, but falls within the inclusive clause. 

in the paragraph placing a duty on 
intermediates, it is provided that: “All 
distillates of coal tar . . . which on 
being subjected to distillation yield on 
the portion distilling below 190 deg. C. 
a quantity of tar acids equal to or 
more than f» per cent of the original 
distillate, or which, on being subjected 
to distillation, yield in the portion dis- 
tilling below 215 deg. C. a quantity of 
tar acids equal to, or more than, 75 
per cent of the original distillate,” shall 
be dutiable There are two specifica- 
tions in this classification, either one of 
which apparently would make the prod- 
uct dutiable. 

Properties of Urehol or Schedule 
Must Be Modified 

The free list paragraph, however, 
omits the 75 per cent below 215 deg. 
specification and provides that a prod- 
uct which does not yield 5 per cent or 
more of the original distillate below 
190 deg. C. shall be admitted free. 
Cresol does not yield b per cent below 
190 deg., but does yield 75 per cent 
below 215 deg. This fact would include 
it in tlfe second specification of the 
dutiable fist, but inasmuch as this is 
omitted from the free list jjpragraph 
and below 5 per cent is to be admitted 
free, appraisers are at a loss as to now 
to proceed. 

A number of other coal-tar products 
are said to be in a similar position. A 
decision is not expected in the case for 
several weeks • 
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Opportunities for Research 
in Compiling Critical 
Tables 

Hoard Encounters Gaps in Available 
Data Which Make Ideal' Subjects 
for Theses and Research 

In preparing for publication the data 
on physical properties of ehenueal sub- 
stances, the editorial staff of Interna 
tional Critical Tables will find from 
time to time that important physical 
propei ties of substances of technical 
and scientific importance are missing 
from the litciature. As fast as missing 
data of this character come to light, i 1 
is the policy to formulate research 
problems covering such missing data 
and to endeavor to interest chemists 
and physicists m undertaking the neces- 
sary investigations to supply the re 
(juired data. ( 

Most of the research problems formu- 
lated in this way will be suitable for 
bachelors’ or masters’ theses and in a 
few instances topics sufficiently broad 
to be suitable for doctor^’ theses will 
also be available. Many of them *yi!l 
be suitable for experimental problems 
in t ht* ordinary laboratory coutses m 
physical chemistry and physics. Thus, 
for example, the laboratory experiment 
covering the determination of solu- 
bility might to advantage deal with 
substances whose solubility is needed 
but is unknown. The average of the 
determinations made hy a class of 
students, while not as accurate and 
reliable as the determinations made 1>\ 
a skilled investigator, will nevertheless 
be very valuable when they constitute 
the only data available on the subject 
Moreover, the average student will be 
more interested m a laboratory ex pen 
ment the results o{ which arc of actual 
value and worth* of publication than 
he would be m repenting the measure 
ment of a property of some system 
which has been measured many times 
before 

Problems Soikiht 

International Critical Tables will hr 
glad to submit to interested instructors 
in universities and colleges lists <>l 
problems of this charade? and to advise 
as tar as it can concerning uitahle 
apparatus and methods of measurement 
It may he possible also in some m 
stances to secure moderate financial 
assistance to aid m the purchase of 
materials ami apparatus for investi- 
gators interested in carrying out work 
of this character. 'Hu- lesults of such 
work may he published b\ the invest i 
gator m any appropriate publication 
medium and they should also he re 
ported in duplicate to the office of 
International Critical Tables Vm com- 
pletion of the work. '■ 

I *R% Bl.FM S N 0\V A V \ I L ABLE 
A« number of problems on the follow- 
ing subjects are available at the pies- 
ent date: Heats of combination of 
solid oxides and iron compounds; sped 
fic heats of brass, solid oxides, steels, 
oils and fats, petroleum products, 
metals, salts, iron compounds, asphalts; 


latent heats of fusion of brass and 
metals; beat conductivity of steels; 
latent . heats of vaporization of pe- 
troleum products; viscosities of indus- 
trial materials; rates of drying; hydrol- 
we of industrial materials; catalysis; 
transpiration of moisture; strength of 
industrial materials; thermal expansion 
of steels and iron compounds; freezing- 
point solubility diagrams of salts, acids, 
metals in water and soaps; boiling 
points of solutions; solubility of gases 
in molten metals and in water; chemical 
equilibrium; dissociation pressures at 
1 b()() deg (’.; electrical conductivity 
of metals and refractories; properties 
of colloidal systems; vapor pressures 
of metals and solutions; specific rota- 
tor* powoi of ghadin; index of re- 
traction of solids; density of certain 
oiganic compounds and solutions; 
tl;mh points and surface tensions of 
soJut ions. 


Chicago Chemists Observe 
Pasteur Centennial 

Life and Work of Great French Scien- 
tist Discussed From Many Angles 
at Meeting of Chicago Section 

In commemoration of the Pasteur 
Centennial, the meeting of the Chicago 
sedion, American Chemical Society, 
hebl Dee. Hi, was devoted to the life 
and work of the great French scientist. 
The address of the evening was deliv- 
eied bv Dr Edwin O. Jordan, head of 
lh(‘ department of bacteriology and hy- 
giene, University of Chicago. In a 
fascinating manner Dr. Jordan brought 
out the human side of Pasteur. Much 
ot the work on the preparation of vac 
vines was earned out only through Pas- 
ttur’s intense determination to seek 
scientific truth, for he was so extremely 
sensitive to suffering in others 
whether animals or human livings— 
that he experienced mental and physi- 
cal torture during the operations which 
were necessary for the studies. In view 
ot this phase of his character, the vio- 
lent attacks made upon him as an in- 
human vmseetionist seem to us ridicu- 
lous and amusing 

Rcfore llie Riologic Group, Dr Mor- 
ii 1 * Fishbein, associate in medical his 
tory. Rush Medical College, read a very 
interesting paper outlining the develop- 
ment of the Pasteur method of treating 
rabies from the preliminary work on 
animals until the eventful day when the 
treatment was first applied to a human 
being. The result was successful and 
recognition of the value of the method 
was rapid. It is interesting to note 
that the treatment used today varies 
only in perhaps a few unimportant de- 
tails from that developed by Pasteur. 

Topics discussed before the other 
it roups were. “Pasteur and His Work 
With Polarized Light,” W. V. Evans, 
depart intuit of chemistry, Northwestern 
University; “Pasteur and the Fermen- 
tation Phase of the Baking Industry,” 
George L. Teller, Columbus Labora- 
tories; “Organic Mercury Compounds,” 
Lyman Chalkley, Jr., Sprague Mem- 
orial Institute. 


Development Work on Canadian 
Tar Sands 

Further testing of Athabasca tar 
sands in the Canadian west on a prac- 
tical scale is to be carried out during 
the winter at the laboratories of the 
University of Alberta ill Edmonton, 
Alta. A report was recently submitted 
to the Advisory Scientific Research 
Council of Alberta by Dr. K. A. Clarke, 
who has been in charge of the experi- 
mental work of separating sand from 
bitumen for the past year or more, and 
the results therein announced were so 
encouraging and satisfactory that it 
was decided to continue along the lines 
already tried out and to make an actual 
test in road paving. 

Bite men Paving Material 

With the sand brought from the Me- 
Murray district of Alberta, Dr. Clarke 
will apply the water-separation process 
of extracting the bitumen which he 
has developed, and will in this way ob- 
tain a stock of bitumen which will be 
available for future use as paving 
material. Other materials are excep- 
tionally scarce in this district. Dr. 
Clarke has not had his process patented. 

I)r. S. C. Ells of the federal depart- 
ment of mines, who is considered the 
premier authority in Canada on matters 
pertaining to the bitumen deposits and 
who has made a study of this numeral 
for the past J4 years in the West 
Indies, the United States, France and 
other portions of the European con- 
tinent considers that commercial 
separation does not present greater 
difficulties than many other industrial 
problems which have already been 
solved satisfactorily. In 1913 f)r. Ells 
undertook the first systematic study 
of the M cMurray deposits, regarding 
which at that time probably nothing of 
a definite nature was known. Since 
then every outcrop has been examined, 
accurate samples obtained and analyzed 
and topographical mapping of large 
areas completed. During the winter of 
1915, in the face of serious difficulties, 
Dr Ells shipped to Edmonton the first 
large consignment of the M^Murray 
sand. Subsequently the engineer as- 
sembled in Edmonton a small plant, and 
designed and laid the first pavements 
in which Canadian tar sands were used 
on a large scale. The signal success 
which marked this work demonstrated 
clearly the value of Alberta tar sands 
as a material for the surfacing of 
streets. 

Water Separation Feasible 

Subsequently realizing that large 
commercial development would depend 
upon the evolving of a satisfactory 
separation process, I)r. Ells spent 
months in considering the relative 
\alues of various separation and dis- 
tillation methods. Owing to the war 
this work was not completed, but from 
the preliminary results obtained it ap- 
peared that the uses of heated water 
to which certain inexpensive reagents 
were added afforded tjm best chance of 
success. 
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Is Public Ready for Broad 

Scope in Technical 

Education? 

• 

President of Columbia Reports Signs 
of Tardy Recognition of Value 
of Fundamentals of Science 
and Humanities 

President Nicholas Murray Butler of 
Columbia University, in his annual re- 
port to the trustees, says that opinion 
is moving in the direction of a policy 
of higher standards of admission and 
instruction in’engineering schools. The 
time has come, in Dr. Butler’s opinion, 
to give more special and concentrated 
attention to the advanced and research 
work of tlje university in the whole 
field of engineering. 

“The line of separation between pure 
and applied science is increasingly 
difficult to discern and maintain,” con- 
tinues Dr. Butler. “The real distinction 
would appear* to lie not so much in 
the subject matter as m the spirit with 
which the work of research is car- 
ried on. * 

“The applications in industry and in 
commerce of the principles and facts 
which constitute chemistry, physics and 
mechanics, .for example, are made pos- 
sible only by reason of a thorough 
understanding of those principles and 
facts. When 'research in the field of 
natunfl and experimental science was 
young in the United States, and when 
the dominant motive and interest of 
the people were largely material, it was 
perhaps riot difficult to distinguish 
between what fame to lu» called the 
field of pure science and that of applied 
science. Conditions have, however, 
sharply changed during the past gen- 
eration, and the intermingling of the 
two is very considerable, even if it be 
not complete. 

Place ok Fundamentals in Curricula 
“The policy of Columbia University 
in accenting 8 years ago the recom- 
mendation of the faculty of applied 
science to elevate the standard of ad- 
mission to the Schools of Mines, Engi- 
neering and Chemistry, and to turn 
those schools definitely to the task of 
training leaders of the engineering pro- 
fession and research workers, has re- 
sulted in greatly reducing the enroll- 
ment of students, and has left several 
departments of instruction overequipped 
for the work which they have to do, 
at least during the period when the 
new policy is establishing itself. • 
“There are. signs that opinion is mov 
ing in the direction of the policy that 
was adopted ft years ago. The dean 
of the facility of applied science points 
out in his report that the importance 
attached here at Columbia #to the 
humanities and to fundamental scien- 
tific studies as the basis of an advanced 
technical or professional training is in- 
creasingly recognized elsewhere. 

Merit of Longer Courses 
“A group .of representatives of the 
most important engineering schools in 
the Middle Western states have unani- 
mously approved a 5-year program of 


study for engineering students, with 
a view to giving the time gained to the 
study of the humanities and funda- 
mental scientific subjects. Whether 
the program of engineering study be 
one of 5 years or 6 years is probably 
of less importance than its content and 
the possibility of the fundamental in- 
struction being* given by a large num- 
ber of colleges and scientific schools, 
many of whose students would naturally 
transfer to Columbia to complete their 
engineering course. 

“That there is ground for careful 
examination of all that relates to the 
program of study in the Schools of 
Mines, Engineering and Chemistry is 
obvious, and steps are taken to make 
that examination in the broadest way 
possible and with complete sympathy 
for the ideals which the university ha.s 
set up.” 

Civil Service Openings 

The United States Civil Service 
( bmmission announces open competitive 
examinations for laboratory assistant, 
junior grade and senior aid, and for 
junior chemist. The examinations will 
he held throughout the United States 
on Feb. 14 to fill vacancies in the 
Bureau of Standards, Department of 
Commerce, Washington, I). C. The 
entrance salary foi laboratory assistant, 
junior grade, is $1,000 a year, plus 
the increase of $20 a month grunted 
by Congress; for senior aid, $900 a 
year, for junior chemists $1,200 to 
$1,800, also plus the increase. The 
written examination consists of physics* 
and chemistry, mathematics (through 
trigonometry ) and mechanical drawing. 
The element of education and experience 
is weighted at 50 per cent. 

The Bureau of Standards covers a 
wide field of work in physics, chem- 
istry, engineering and industrial tech- 
nology, and offers unparalleled oppor- 
tunity for the study of a profession. 

Full information and application 
blanks may be obtained from the 
United States Civil Service Commis- 
sion, Washington, D. C., or secretary 
of the Board of U. S. Civil Service 
Examiners at the post office or custom 
house in any city. 

Improved Service Arranged in 
Distribution of Fertilizer 
Statistics 

The Bureau of the Census has agreed 
to the proposal of the National Fertil- 
izer Association that the census of sul- 
phuric acid and of acid phosphate be 
taken as of Jan. 1, rather than as of 
Nov. ,‘i0. The later date will permit 
the compilation of much more repre- 
sentative figures, it is contended. The 
association also pointed out the in- 
creased worth of the figures if there is 
no delay in making them pubLe. In 
that connection the bureau is in a posi- 
tion, it was stated, to make the figures 
available forty-eight hours after the 
last return has been received. The 
fertilizer association is co-operating in 
an effort to obtain prompt answers to 
the questionnaire and a high percent- 
age of responses. 


Copper and Brass Research Asso- 
ciation Summarizes First 
Year’s Activity 

In connection with the conclusion of 
the first full year of the Copper and 
Brass Research Association’s activity 
as an unincorporated, voluntary organiz- 
ation of the brass and fopper industries 
R. L. Agassiz, president of the Calumet 
& Ileela Mining Co., who is president of 
the association, said, at the meeting on 
Dec. 5: 

“The research and educational work 
of the Copper and Brass Research Asso- 
ciation has played an important part in 
the rapid growth of consumption of 
brass and copper during the past year 
— for, despite uncertain business condi- 
tions, copper consumption in this coun- 
try is now substantially greater than in 
p lie- war years. Having digested an un- 
precedented quantity of war-time scrap 
metal, the industry is now in a strong 
position. 

“Our plan is to provide through the 
instrumentality of the Copper and Brass 
Research Association a technical and 
advisory service wlfich may be freely 
called upon by users of our metals — a 
service which no one copper or brass 
producer or manufacturer could reason- 
ably be expected to undertake alone. 

Officers for the coming year were 
elected as follows: President, R. L. 
Agassiz; vice-presidents, C. F. Kelley, 
F. S. Chase, E J. Rowland, Walter 
Douglas and U. T. Hungerford; treas- 
uier, Stephen Birch; secretary, G. A. 
Sloan; and manager, William A. Willis. 


Fertilizer Association Plans 
Annual Convention 

With the idea of making its annual 
convention one of the features of next 
year’s work, the National Fertilizer 
Association already is taking steps to 
that end. The executive committee of 
the association has fixed the time of • 
the convention for the week of June 10. 

It will be held at White Sulphur Springs. 
Particular attention is to he given at 
this convention to the whole subject of 
cost accounting. 

The executive committee at its meet- 
ing considered that portion of the re- 
port which the uniform cost-accounting 
committee has completed. At the same 
meeting John I. Tierney, the Washing- 
ton representative of the association, 
reviewed the car and traffic situations. 


Philadelphia Chemical Club Plans 
Course for Salesmen 

The Philadelphia Chemical Club is 
perfecting plans for a course of in- 
struction in chemistry for chemical 
salesmen, covering primarily a compre- 
hensive series of lectures of practical 
value to men selling chemical products 
of varinuft kinds. A committee was 
appointed to arrange for the*proposed 
course, developing the important^de- 
tails and topics for lectures. 'Officers 
of the society elected for the coming 
year are: John H. Stutt, Jr., president; 
F. S. Havens, vice-president; W. H. 
Davis, secretary; a^l W. J. Thorne, 

treasurer 
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Chemistry Fundamental 
to National Defense 

Assistant Secretary of W ar Recognizes 

Importance of Industry to Welfare 
of Countr) in War or Peace 

Assistant Secretary of War Wain 
vvrighl, /n a recent issue of the United 
States A i my tirmutiuy News, let op 
nr/es the fundamental importance "f 
the chemical industry to the national 
defense. This evidence of growing a)* 
preciation of the value of a highly d<- 
veloped chemical industry and chemical 
research is of special interest in vii u 
of Mr Wainwright \s recent action in 
appointing an advisory hoard of ehemi 
cal engineer" from the industry. 

“Being charged as I am by law with 
the responsibility of making adequate 
provision for the mobilization of mats* 
rial and industrial organizations, ossen 
tial to wartime needs,” says Mr. Wain 
wright, “I have taken certain step 
which may lie interesting to describe 
briefly to you The War Department 
exists in time of peace largely for pro 
viding for the defense of the count r\ 
in time of need. Therefore it is nec*^ 
sat y in time of peace to make plain 
foi war J am therefore giving a gre.v 
deal of at I eat ion to planning how to 
utilize tile commercial industries of tin 
country to best advantage in time of 
wa r. 

All Wakfmik “( ’hkmicai,” 

“As Assistant Secretary of W'ai I am 
« barged by law with the ‘supervision 
of procurement of all military supplie 
and all other business of tlie Wat 
Department pertaining thereto and tin 
assurance of adequate provision for tin 
mobilization of mate! ml and industrial 
organ izatiohs to wartime needs’ Tin 
responsibility makes the ‘relations o f 
the chemical industry to national de 
fen.se’ of paramount interest to me Tin 
requirements of the Wat Department in 
time of war foi matenai produced di 
Ms-tlv or indirectly 1>\ the chemical m 
dustry of this count iy me stupemtoii 
in size and multitudinous m jaiige 

“There has been a popular use m tin 
last few years of the term ‘ehemic.ii 
warfare’ as pertaining solely to the u-. 
of poison gases and other gaseous mate 
rials. Practicallv ail modern waifaie i 
’cliem ical warfare,’ Chemist r> is ju**’ 
as seriously involved m lugh explosiM 
anmmmtion, in shrapnel and in fuel, 
explosive drop bombs as it i.s in poison 
cas. The manufacture of smoki h . 
powder and high explosives, of winch 
hundreds ot millions of pounds are used 
m a year in modern warfare, are ehemi 
cal processes involving ehemieallv 
educated people, chemical facilities and 
chemical principles 

Important: in Munitions 

“In fact, the most important con 
triBution of chemical industry is its 
contribution toward the supply of muni- 
tions, and therefore I shall touch more 
fully upon that particular phase than 
any other. We have had it impressed 
upon us by the lavt war that munitions 
are the controlling factor in exerting 


a nation’s maximum effort in combat. 
Man power can be mobilized and trained 
and placed in the field almost a year 
hefoie the necessary munitions , can be 
manufactured and supplied to them. 
Therefore, it becomes of paramount im- 
portance to the War Department to 
utilize every industry t<> assist in e\- 
} m d 1 1 1 ng munitions production.” 

New Denaturing Formula 
for Motor Fuel Alcohol 

\ppto\al of Gasoline as Denaturant 
Should Reduce Cost ot Product 
to Compete W r ith Gasoline 

\ new formula for the marketing ol 
i t hy I aliohol foi use as a motoi fuel 
ii.e been approved by the prohibition 
unit nf the Treasury Department 
\l.itiula< turers of industrial alcohol be- 
lli >u if will i educe the cost of the blend 
to ,i point where it may be sold in com 
pot u ion with gasoline and thin enlarge 
I lio tield ol t their product. 

The formula is simple, being merely 
one pail ot gasoline, of specified grade, 
to 100 parts of alcohol, the gasoline 
lender mg the blend unfit for human 
< oi cm nipt ion Heretofore, the princi- 
pal formula lot industrial alcohol foi 
um' as a motor fuel has been 9f> per 
cent ahohol blended with 5 pei cent 
benzol, other and alcohol. 

The quantity of alcohol used as a 
motoi fuel in the United States at 
piesont is small, but considerable was 
used during the war, although it is 
’•■aid that alcohol is used more than 
Lusolme m Hawaii The new formula 
u,v evolved by an industrial alcohol 
nianuincturei who foresees that the m- 
i leasing consumption of gasoline is cre- 
ating an inviting field for a competitive 
motoi fuel. 

Tin* iH*w formula, drawn by Dr 
I M Doran, head of the industrial al- 
i tiled division of the prohibition unit, 
and signed by D. II. Blair as commit 
smnei of internal revenue, follows. 

lie billowing foi mule, to In Known 
i -jMiialU d* n:i turnt aliohol Fm - 
uni', i No US- A, in hereby authorized 
1 < • t us*- in tie manufai tin < o! motoi 

I U‘’1‘ 

I’m i vi r v 1 lift gal of ethv I aliohol of 
not li thati 3118 <h‘g ptooj add 1 gal 
ot !• i oIiik* of th" qualiti .-peouinl 

VolililitA and distillation tangt 
U In n '« poi icnt of tin s.tmfili hash . e 
t "covered in the graduated reeelvor, tie 
i In i iiimiih i, r sit. ill pot read nen< th m 
■ di *. <’ nor lees than .'«*• deg (' 

Whin ,|0 per cent has been leeoveied 
m tie- m i*t Ivor, the tie l luoinep'i shall 
not mid more than tie deg (" 

Hie distillation test :ii>n\t outlined 
hill la made tn the appaiatus and in 
tie manner described in Navy Depait- 
m. tn Spi a if!< a t ions 7<JI. dated utt L\ 
l - paiteulath tefetnng to Crude A. 
tU'aim, i\iatem gasoltm 

Hie blending must be at the point 
ot manufacture. 


Distribution of Fertilizer 
in Pennsylvania 

The Bureau of Chemistry of the 
Department of Agriculture of the Com- 
monwealth of Pennsylvania has issued 
a report showing a distribution of 325,- 
000 tons of fertilizer and 275,000 tons 
of agricultural lime among the farmers 
of the state in 1921, with an approxi- 
mate gross value of $12,000,000. 


Paper Industries Show 
Scheduled for Spring 

Grand Central Palace Will Be Scene 
of Newest. Addition to Indus- 
trial Expositions 

A new venture, of particular inter- 
est to the pulp and paper industry, is 
announced by the International Exposi- 
tion Co., which will conduct a “Paper 
Industries Exposition” in the Grand 
Central Palace, New York, during the 
week of April 0, 1923. The executive 
committee of the American Paper and 
Pulp Association recently came to the 
conclusion that such a project would be 
well received by the industry and voted 
to support the undertaking. Accord- 
ingly, the International Exposition Co. 
is planning a “paper show” along the 
same lines as the chemical and other 
expositions, which have become insti- 
tutions. The time was chosen so that 
the exposition would be held during the 
same week as the meeting of the Ameri- 
can Paper and Pulp Association, the 
National Paper Trade Assoi iation and 
other associations ^f the paper indus- 
try. 

The exposition will tell the complete 
story of paper, starting from the forest 
and the measures used to prevent 
waste, to encourage reforestation of 
cut-over lands to insure a supply of 
paper raw material for the futuie, the 
handling of the raw materials entering 
into paper, through the machinery 
with auxiliary apparatus and instru- 
ments with which the finished paper is 
made and the various products there- 
from. Among the latter will be shown 
the newest products of the paper 
maker and ooiivertei 

A committee has been organized for 
t hi* exposition, comprising organized 
and unorganized groups of paper man- 
ufacturers, the trade publications, edu- 
cational institutions, engineers and 
manufacturers of paper machinery. The 
committee comprises* Hugh P. Baker, 
secretary Ameiuan Paper and Pukp 
Association; H. J. Berger, Editor 
Pa per Trade Journal; Charles N. Biek- 
nell, president National Paper Trade 
Association; F. D. Cowdery, Albany 
Felt Co.; Joseph L. Fearing, Interna- 
tional Paper Co. of Chicago; Hardy S. 
Ferguson, paper mill engineer; E. B. 
Fritz, publisher of Paper Industry; 
Phil A. Howard, president American 
Paper Merchants; C. W. Hurtubis, 
Hammermill Paper Co.; Thomas J. 
Keerhin, editor of Paper ; Ralph H. 
McKee, Columbia University; John H. 
O’Connell, president American Pulp 
and Paper Mills Superintendents’ Asso- 
ciation; Frank W. Power, t National 
Paper Trade Association; L. I). Post, 
publisher of Paper Mill; Walter J. Ray- 
bold, president American Paper and 
Puip Association; George W. Sisson, 
Jr., Raequette River Paper Co.; E. C. 
Spear, Cheney Bigelow Wire Works; 
Tom Walden, editor of U. S, Paper 
Maker; Qgorge E. Williamson, presi- 
dent Technical Association, Pulp and 
Paper Industry; Louis E. Wise, N. Y. 
State College of Forestry ; Fred W, 
Payne and Charles j\ Ifcth, managers. 
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. Calcium Arsenate Supply 
Adequate 

Federal Inquiry Believed to Have Es- 
tablished Absence of Corner 
in Arsenic 

• 

Ample calcium arsenate will be 
available by the time it is needed for 
use in boll weevil control next summer. 
This is understood to be the finding of 
the representatives of the interested 
bureaus who made an intensive study 
of the situation in response to a Con- 
gressional resolution. The report prob- 
ably will go to Congress before the end 
of January. 

The shortage of calcium arsenate in 
* 1 922 resulted in the loss of cotton which 
could haVe been marketed for sums 
variously estimated from $5,000,000 to 
$100,000,000. As a result there is 
strong pressure on the federal bureaus 
concerned with the production, use and 
manufacture of arsenic and its com- 
pounds. An effort will be made to pre- 
vent a recurrence of such a shortage. 
The studies which have been made by 
the government’s specialists indicate 
that unusual combinations of circum- 
stances prevented a correct estimate of 
the 1922 * demand for the poisons of 
which arsenic is the base. 

Shortage Due to Supply and Demand 

There is no tendency to attach blame 
to the manufacturers of these products. 
There is no evidence that there was any 
eoneei u*d effort to advance prices. The 
fact that the 1921 demand for these 
matei lals wa# abnormally small left 
large stocks at the close of that year. 
With these stocks on hand, producers 
naturally did not enter into large out- 
put for 1922. Their failure to make 
contracts caused the price to slump to 
the point where it no longer was profit- 
able for the smelters to refine their 
gray arsenic. The demand which wiped 
out the stocks came suddenly, with the 
•result that production could not be 
brought quickly to the point necessary 
to supply the demand. It is believed 
that conclusions along these lines will 
be laid before Congress. It is prob- 
able that the prediction will be made 
that ample supplies of calcium arse- 
nate, lead arsenate and paris green will 
be available to the cotton, fruit and 
truck growers, respectively, in time for 
their 1923*erops. 


Countervailing Duties Fixefl for 
Canadian Chemical Imports 

The Treasury Department has de- 
clared countervailing duties on several 
chemicals when imported from Canada, 
to equalize the difference between the 
rates named in the new United States 
tariff and the corresponding duties 
imposed by the Canadian tariff on im- 
ports from this country. These rates 
are: calcium acetate, crude; calcium 
nitrate, cyanamide or liiqe nitrogen, 
17 J per cent ad valorem, unless they 
are to be used as fertilizers, when they 
are entitled to dhtry at 10 per cent ad 
valorem. 


U. S. Sulphur Producers Make 
Bid for Export Trade 

That the sulphur producers of the 
United States intend to become even a 
greater factor in the world market is 
indicated by the formation of the Sul- 
phur Export Corporation. The Union 
Sulphur Co., the Freeport Sulphur Co. 
and the Texas Gulf Sulphur Co. are 
members of the association, as are the 
following individuals: Henry Whiton, 


Clarence A. Snider, Eric P. Swenson, 

S. Magnus Swenson, Walter H. Ald- 
ridge and Wilbur Judson. Mr. Snider 
is president of the corporation, S. Mag- 
nus Swenson is vice-president, James 

T. Kilbreth secretary, and Charles W. 
Kemmler treasurer. All of the indi- 
viduals mentioned rejdde in New York. 

Sulphur to the extent of $30,000,000 
was shipped from American mines in 
1920. During that year the exports of 
sulphur were valued at $8,994,350. 


Personal 


Prof. E. C. Bingham, Lafayette 
College, has been elected chairman of 
the Lehigh Valley (Pa.) section of the 
American Chemical Society. Allentown. 
Dr. C. Witmer has been elected vice- 
chairman; Dr. A. Bogus secretary and 
treasurer; and John T. Kittle coun- 
cilor. 

C. L. Bkyden spoke on “Filters and 
Filtration” at the Cayley Chemical 
Laboratory of Lafayette College, 
Dec. 34. 

W. 1). Collins spoke before a joint 
meeting of Committee C 7 of the 
A.S.T.M. and Philadelphia section of 
the American Chemical Society on 
Nov. 17. * His topic was “Hardness of 
Large Public Water Supplies in the 
United States.” 

Charles C Concannon, acting 
chief, chemical division, Bureau of 
Foreign and Domestic Commerce, 
Washington, D. C., was in New York 
City conferring with representatives of 
the chemical industry during the week 
of Dec. 25. 

Dr. Edward C. Franklin, professor 
of organic chemistry of Leland Stan- 
ford Junior University, has been 
elected president of the American 
Chemical Society, succeeding Dr. Ed- 
gar F. Smith, of the University of 
Pennsylvania. 

F. B. Germain has been elected 
president of the Dunlop Tire & Rubber 
Corporation of America, with local 
plant on the River Road, Buffalo, 
N. Y. 

Dr. Arthur A. Hamerschlag has 
been elected president of the Research 
Corporation, vice Elon H. Hooker, re- 
signed. 

G. Oenslager, of the B. F. Goodrich 
Go., addressed the Cleveland section of 
the American Chemical Society, Dec. 
27, on “The Rubber Plantation Indus- 
try in the Far East and the Prepara- 
tion of Rubber.” 

Clarence W. Potteiger, of Reading, 
Pa., formerly city chemist and assis- 
tant engineer in the State Department 
of Health, engineering division, has 
been appointed secretary of the State 
Engineering Board, Harrisburg. 

Richard Penfikld, formerly chief 
engineer in the research department of 
The Barrett Co., has recently joined 
the engineering force of the Grasselli 
Chemical Co. at Cleveland. 

. « p re gid en t of the 


# Perth Amboy Tile Works*, Inc., Perth 
Amboy, N. J., has been elected presi- 
dent ^of the local New Jersey Clay 
Miners’ & Manufacturers' Association. 

Prof. The Svhdbbrg, of the Uni- 
versity of Upsala, will be in residence 
at the University of Wisconsin from 
hob. 1 to Aug. f>, 1923. He will give a 
course of lectures o'n the general theory 
of colloids and will direct the experi- 
mental researches of graduate stu- 
dents. 

George II. Taber, Jr., has resigned 
as president of the Sinclair Crude Oil 
Purchasing Go., Philadelphia, Pa., to 
take active charge of the new oil re- 
finery now in course of construction at 
Marcus Hook, Pa., for the parent or- 
ganization, the Sinclair Refining Co. 

John Morris Weiss, until recently 
director of development of The Barrett 
Co., and Charles Raymond Downs, for- 
merly chief chemist of The Barrett Co. 
and more recently engaged in special 
plant development work at the Buffalo 
plant of the National Aniline & Chemi- 
cal Co., have formed a partnership as 
consulting chemists and chemical engi- 
neers under the name of Weiss & 
Downs. They have taken an office in 
the Chemists’ Building, 50 East 41st 
St., New York City, and will shortly 
have laboratory facilities available 
there. Both of them are known for 
their inventions in the fields of coal- 
tar products, synthetic organic chemi- 
cals and catalysis. Recently they re- 
ceived an award of the Howard N. 
Potts gold medal from the Franklin 
Institute for the production of maleic- 
acid by the catalytic oxidation of ben- 
zene. 



Obituary 


Herbert H. Hewitt, founder and 
president of the Hewitt Rubber Co., 
Buffalo, N. Y.,*died at his home Dec. 19, 
aged 67* years. 

Fred A. Marsh, general purchasing 
agent of the Link-Belt Co.; died d5. II, 
at the age of 52, at his home in Chi- 
cago. Mr. Marsh was a member of 
the Link-Belt organization for over 38 
years and was one of the organisers of 
the Purchasing Agents Association of 
Chicago, serging as its first president* 
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Market Conditions 


In Chemical Metallurgical and Allied Industries <. 

A Survwy of the Economic arid Commercial Factors That Influence Trade in Chemicals and Related Commodities 
Prevailing Prices and Market Letters From Principal Industrial Centers 



Business Conditions in 1922 and the 
New Year’s Prospects 


Volume of Production During the 
Although Not Always Profitable 
Stability and <Y 

1 (HIKING HACK over 1922, re 
.a viewer cannot help but lx* impressed 
by tbe substantial pane which have 
been made in the general business situ 
at ion. Following Ibe <ji astir deflation 
of 1P20 and tbe subsequent depression, 
it was necessary tor business to undergo 
many fundamental readjustments. Ar*d 


Past Year Han Been Satisfactory, 
Outlook for 1923 Is for Greater 
n finned Activity 

non and steel industry increased its 
< ut put from (JO to 70 per cent over 1021, 
non It i runs metals from 50 to 0a per 
font , petroleum L r > per cent, eoke 10 
pei cenL, paper 20 to 30 per edit, rub 
bor 10 per cent, automobiles 50 pei 
cent, building construction 50 per cent, 
lumber 35 per cent, brick 50 pci tent. 


‘Them. & Met ” Weighted 
Index of Chemical Prices 


100 tm 1913-11 


Th lb week ,i..171.»0 

Last wffh . 1G8 It:* 

JanuatN, 1 J 1’ . ill 

Ja nuai > , 1 o j i INI 

.lumum , lfijo . U12 

Api 1 1. 1 !»1 S ringli I :isti 

April, 191M ( |n\\ ) .110 

The sharp atlv.mcc m J his week's 
index miinlx i c- athibutnblr chiefly 

10 tic* l i m II) the pilir of lottonseed 

011 and hleuhili^ powder — two of the 

most impminni < mumoililios on the 

list SliKtdb lower pi a es wcce noted 
foi fch < ei in* and eiti ic acid 


it was these changes that characterized 
11)21 and tbe early part of tbe year 
just passed Hut as tin* .-docks of raw 
materials and finished products which 
had piled up during !P2I began to <ps 
appear with the fir^t appioaeh of hie i- 
riess revival, a very insistent demand 
for prorim lion vv;d de\eloped At lust 
affectum onl\ 1 b<* 
more basil mdim i 

tries, this demand ' i i j j ; 

gradually spread 1,n \ , \ i ■ ; \ ' ; 

until it affected •<-. \ 
practically every | )r Vi I ' I f \ 

line of business \ j ! / Y~ 

Futthermoi e, since , V\ j / ! | V 
this manufacture •'"■•! yr : 1 • 

was almost entire 1 . \ „ , ! ! H ! J 1 

•'for current eon ( | j j j I J • j 

sumption, it may , | ■ j j { j j 

well be expected • | J ; | : 

that the increased •, , | ! j ! 1 j 

productive activity r> | ; i J J j 

will continue on 1 ; [ i | I j : 

into the new year. i m 4 in » <> in 

The improvement |llH 

during I wns , Al ,, 

made m the tace 
of labor troubles of 

unprecedented seventy, ol a discourag 
ing lack of favorable developments 
abroad and of a serious maladjustment 
<if commodity prices that drastically 
curtailed the buying power of the coun- 
try. With these obstacles largely re- 
moved, however, and a iomparati\c 
stability attained both in production 
and distribution, the new year brings 


cement In pel cent, leather 20 per cent, 
near In per cent, and moats about 5 
pei cell l Agricultural receipts were 
in general higher than in 1021. The 
only dei lines of outstanding importance 
were 7 per cent in bituminous coal and 
F< per cent in anthracite 
The adjusted index for the volume of 


a r , f. 7 « n m ii ie i ,’3 -i r> 0700 10 11 1.* 1 z 3 a n o 7 a 9 ic 
IOJO 19,21 

nnpvrl/)ht<4 hy Ilvrviv d P«Vr»»»tip/ 
INDEX OK THE VOT/TME OP M A NTFAPTUTiK 
OP CASK' COMMODITIES 


ma mil act me, which is compiled monthly 
by the Harvard Economic Service, stood 
at 00 7 for October, 1022, an increase of 
0 3 over September and the highest 
point reached since September, 1020. 
This rise in the general index, it was 
pointed out, was due primarily to an 
i m reuse among the industries produe 
mg basic commodities. Thus the Har- 


was 117.0, the highest in nearly 3 years. 
The leather mdev was 1 06. 8, coincident 
with the greatest activity since the mid- 
dle of 1010. With the lower prices for 
hides and the relatively stable leather 
market, the tanner’s margin of profit 
has been materially improved. 

Employment conditions, perhaps bet* 

. , ter than any other 

| j j ' } | Hi factor, indicate the 

i | ! | I ' , ' change in industry 

1 ; * j-j that has occurred 

1 , ! since the beginning 

B P > | of 1922. The story 

H*/ in brief is a trans- 

j ; j formation from 

I 1 ; j widespread unem- 

I ; | ployment to an 

I I i acute labor short- 

i ~[ age. The 3,233 es- 

1 | tablishments that 

' H-! I -- report the volume 

I | j i of their employ- 

| I j M ment to the De- 

1 ,* 1234 n rn 3 10 partment of Labor 

J , „ Y) & are among 43 man- 

< d by Ittirvt ltd f ViVm Http/ * . . , 

vri?\c T rrv ufacturing mdus- 

tries and employ 
1,55(5,537 persons, 
hor each month since August there 
has been an increase over jhe preced- 
ing month. In November increases in 
the total number of employees were 
showrt in 31 of the 43 industries. In 
the 42 establishments that produce 
chemicals there was a gain of 3.5 
per cent in the number of em- 
ployees and of 1.7 per cent in the 


with it every prospect for further im- 
provement both as regards volume of 
business and the margin of profit in its 
operation* 

1>ome Comparisons With 1021 

Production of manufactured com- 
modities in 1022 was about 50 per cent 
greater than in 1021, according to fig- 
ures compiled by the Department of 
Commerce. Textile* mills were about 20 
jk*t cent tnore active tha*i in 1921, the 


van! index of basic commodities, which 
is shown in Fig. 1, rose from 97.3 in 
September to 102.8 in October, the 
highest figure reached since June, 1020. 
The prediction is made that further 
expansion is to be expected during the 
first half of 1923. 

It is interesting to note that textiles 
and leather, two industries that are 
numbered among the largest consumers 
of chemicals, are now showing record 
activity. Thus for textiles the index 


amount of the payroll. Among other 
( hew &.MvL industries to show gains 
are the following: Glass 5.7 per cent 
in number and 8.6 per cent in amount, 
iron and steel 2.4 and 8.0 per cent, 
leather 2.8 and 3.8 per cent, pulp and 
paper 1.1 and 1.0 per cent and petro- 
leum 3.4 9 iid —5.2 per cent (a de- 
crease ) . 

Wholesale prices have made a grad- 
ual rise in 1922 and the index number 
of the Department of Labor is over 10 
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per cent greater than a year ago. Farm 
products and metals had the greatest 
relative gains. The index numbers of 
Dun's and BradstrecVs showed larger 
increases dflring the year, the former 
rising 13 per cent and the latter 21 
per cent. • 

An increase during November from 
154 to 156 in the “all commodities” in- 
dex of the Bureau of Labor Statistics 
brings this figure to the highest level 
since February, 1921, as will be noted 
in the accompanying chart (Fig. 2). 
This price curve has shown a tendency 
to flatten out* in recent months and it 
is this apparent stability that has most 
favorably affected business. 

^ Chemical Prices 

* • 

Chemical prices, on the other hand, 
have followed a somewhat less regular 
course. After paralleling the general 
curve in its precipitous drop during the 
first 5 montlvs of 1921, the Chem & 
Met. weighted index of chemical prices 
showed a reaction to fairly high levels 
until October. Another slump, however, 
which reached its low point in Febru- 
ary, 1922, brought* the index number 
down almost to the previous low point 
in May, 1921. 

From .Tatum ry until June of the pres- 
ent year there was a rapid improve- 
ment, but this was directly followed by 
a decent during the summer months of 
over 10 points. The greater industrial 
Activity that began in October and to 
some extent the passage of the new 
tariff c> Sept. 21 have been largeh re- 
sponsible i or tin* shaip advances that 
have n suited man increase of 17 points 
since Oct. 1 . The trend is dearly shown 
in Fig. 2. in which chemical prices are 
compared with those of all commodities. 
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Fid. 2 --THE TREND OF WHOLESALE yiHCES IN 1921 AND 1922 


The Chemical and Allied Markets in 1922 

Higher Prices and a More Stable Market Are the hYatures of a Review 
of the Year’s Activity Among the Sellers of Chfemicals 
and Related Materials 

A T THE (’LOSE of 1922 the entire advanced to $1.23 in December. This 
chemical list, with the exception of advance affected all acetates and most 
a few commodities of minor importance, of the solvents. Calcium acetate ad- 
were at much higher levels than at the vanced from $1.75 per 100 lb. to $3.50. 
beginning of the year. Although busi- Formaldehyde, quoted at 10ic. in Janu- 
ness in general was not up to the ex- ary, was steadily advanced to 16c. per 
pectations of most of the producers, the 11). in December. Fusel oil showed a 
market was more stabilized and prices gain of $1 per gal. for the year. Prices 
throughout were well sustained. • opened at $2.50 and closed at $3.50 per 
The most important features of the gal. Amyl acetate was also advanced 
year were the sharp advance of all from $2 per gal. to $2.80. Glacial 
wood chemicals and solvents and the acetic acid showed a gain of 3c. per lb. 
rise in insecticide prices. Methanol, for the year. All other grades were 
quoted at tile, per gal. in January, was advanced on the ;ame basis. 


• •mirunsoN <>i mi vykrm.l monthly emms in the new vork market for 45 imtortxnt chemicals 
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Contract Prices for Bleach are Advanced by the 
Principal Producers 

Holidays and Inventory Period, However, Are Responsible for a General 
Lack of Buying Interest in the New York Chemical Market 


A i seme was tin* most outstanding 
single commodity of the entire list. 
Prices: showed very little change during 
the first 6 months, but September mi 
portal ions were unusually small and the 
demand from the agricultural industry 
increased considerably Domestic pro 
ducers tried hartl to keep prices within 
the re nek of consumers, hut speculative 
interests advanced quotations to Du 
per Il> There seems to he very little 
relief :n sight and higher prices an 
quite probable foi 192U. Lead arsenate 
was advanced m sympathy with the 
arsenic scarcity and pi ices showed a 
yam of He per II). January figures were 
around I hi per lb. They declined to 
1Jc in July and closed tin- yeai at 21< 
per lb Prussiates showed a strong 
tendency, especially in the potash 
group. Yellow prussiate of potash wa* 
quoted at 24c m January and continu- 
ally advanced to dKe per lb. Reft prus 
siate opened the year at '!()( . pei lb 
and rose to i*2c. per lb. at the close 
The alkali market loi expoit was a 
complete disappointment to producers 
The only relief was the very active de 
mand for domestic consumption. Alkali 
prices showed little variance foi the 
>ear, with January tiguies at 2f» per 
100 lb. and Deeembej prices at $2.;>0 
for caustic soda Soda ash held at $1 ?r> 
per 100 lb. throughout Bleaching 
powder became quite active dining the 
past 2 months and producers reported 
a heavily sold up market at the works 
Prices, are due for a rise eaily m 1P2.“>, 
in view of the strong demand and the 
pronounced scarcity 


T ills chemical market in New York 
< ’it y during the past week has been 
quite inactive, due to the intervening 
holidays and the inventory period. Pro- 
ducer** of bleaching powder, however, 
announced an advance for contracts 
and future shipments and reported a 
veil *-old up condition at the woiks 
Se« ond hands have not shown an eagei 
desire to dispose of any stocks and 
buyers have found some difficulty in 
hunting round quantities Manu fa< 
tun i*. o I alkalis and heavy acids re- 
ported a satisfactory volume of (ou- 
tlaid business foi PJ2o and were quite 
optimistic regarding business <<>ndi- 
tmre foi the new year Ar-enic still 
ii mains the bright spot of the market, 
with spot supplies practical l.\ ext nut 
Loi maldehyde pn<es an* being w r ell sus- 
tained at recent levels Prussiates have 
Jiown a tendency to ease off and both 
t he potash and soda were fractionally 
lower Barium chloride, caustn potash, 
permanganate of potash and copnci 
sulphate were somewhat liniHM at 
*■ light l\ highei levels 

Huai Spots ok thk Mahkk*i 

\)'«>nc - Spot transactions were 
quite scarce due to the limited stocks 
Futures were quoted at 15(a)l» r )ic per lb. 
January delivery The general range. 


however, was around 16(a)16ic. per lb. 

fikach'uifj Poirder — Producers an- 
nounced an increase due to the strong 
demand and scarcity of stocks. Prices 
range around $2 per 100 lb., f.o.b. 
works, large* drums, for futures and 
contracts. Spot quotations were heard 
at $2.20 per 100 lb., m large drums. 

Coppt i No/p/w/p— producers have ad- 
vanced quotations ic. per lb. for large 
crystals, due to the heavy demand for 
agricultural and export purposes. Quo- 
tations range around $f>(d>$0.25 per’ 
100 lb. 

Const ic Soda -Buying has slackened 
considerably foi spot requirements and 
the only business consuipmated is for 
contract over 102.1 Producers quote 
futures at $2.. r »0 per 100 lb., basis 00 
per cent, f.o b works, carload lots. Ex 
port quotations range around $J.. r >0(a> 
$2.00 per 100 lb standard brand. 

Formaldehyde — Resale stocks have 
greatly diminished and the best price 
heard on spot was 10c. pet lb. Pro- 
ducers quote carload lots at 16c. per lb. 
and lesser quantities at 104c. The de- 
mand continues quite active. , 

Prussia ft of Soda Demand has 
eased off considerably and prices were 
quoted down to 10 c. per lb. on spot. 
Some stressed lots were heard as low 
■as 184c 


ro.Ml’AIUSON Ot Tilt \VKU\CI, Mn\nm IKII’I.S IN nil, \f.\V V()|{K MMIM | |o( 15 I Ml»ol{ V \ \ l' COM, -TAB gltODICtS 


Artinle 

Honamie, r.p 

Creaylio add, 95-97% 
t On oil, 25%, 

Solvent naphtha, wain, ulna* 
Toluene, water, white 
« Xylene, pure 
11 acid 

Phthalic anhydride 
Salioyciie acid, tech 
Vlpha naphthvlamine 
V inline ml 
Vniluut aalt, 

Vnthraocne, 80% 
Itonaaldehyiln, o S t’ 

Bonaoate of soda, 1 1 S I* 
Itenxidlne, haae 
Hnnaidinc, nwlphulr 
liota naphthol, tech 
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Diothylaniline 
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1 hphenylamine 
Naphthalene, flake 
Naphthalene, hall 
Nitrobemene 
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Para-amidophenn), IK'l 
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Phenol, ll.S V. 

Roaorcmol, tech 
Toluidme, mixed 


I’llK 

Castor nil, A A. in hbl« 

China wood oil, in hbta 
Cooonut oil.Vaylon ara<h‘ in hhl* 
Corf t»il, crude, in hbl# 

CotfanMCd oil, crude tank cur* 
f.o.b. mill . . 

Cottonaeed nil, aumnier vclloa 
IJnaaed oil, raw, in bbt, domeatic 
Palm oil, lagoa 

Peanut oil. crude, tank car*, f <> h, 

mill 

Rapeaeed nil, refined, in bhla 

S ova hn«n nil in hhl* X* V 
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Coal-Tar Products and Vegetable 
Oils in 1922 

The coal-tar products market has 
shown practically the same features as 
the chemical market. All basic com- 
modities, su<^i as benzol, cresylic acid, 
phenol and toluol, have shown excep- 
tional strength and materially affected 
the otherwise quiet intermediate mar- 
ket. Although producers of crudes have 
not advanced prices to any noticeable 
extent, a pronounced scarcity has ex- 
isted throughout the year at the works 
and second tiands have demanded a 
premium on any sj>ot material. Cresylic 
acid is quoted at 60c. per gal. for fu- 
ture delivery. Resale material, on the 
juther hand % has brought as high as $1 
per lb. Aniline oil and beta naphthol 
have completely recovered from then 
recent slump and producers have re- 
ported a satisfactory volume of business 
during the past 2 months. Phenol was 
quoted at 12c* per lb. during the early 
part of the year and steadily advanced 
to It 4c. per II) at the close. Producers 
reported a completely sold up market 
at the works sinct August and very 
little relief seems to he in s ght 1‘<>i the 
early part of 102.1 

Conditions in the market during the 
last quartei seemed quite satistac toi \ 
to leading dealeis. Prices fm most 
commodities wen* at highei level*- at 
the close of the yeai than at any time 
•during 1022 Cottonseed oil was quoted 
at 7c. pel Ih m .lanuaiy and advanced 
to 9c. ' u* l lb m lhMomboi All inden- 
tions p«)n,t to a highei maiket foi 102)1 
L in.se "d oil ice^r.fed a gam of 20( pei 
gal. for the year. Prices early in tin- 
year woie quoted at 70( . per gal and 
gradually advanced to 00t 


The Other Side of the Ledger 

In a recent editorial in the Sntwn's 
Husnu's* it has been pointed out that 
tven ■ the boom yeai of 1020 not all 
corporative enterprises were successful, 
•in fact, a large proportion of them 
showed no net income at all, according 
to the income tax stat •sties which have 
just been published by the Treasury 
Department. Ten thousand firms were 
“in the red.” Of the corporations pro- 
ducing chemical and allied products, 47 
per cent showed no income. This pro- 
portion was exceeded by only two in- 
. dustries — paniely, mining and quarry- 
ing, with 60 per cent, and rubber, and 
rubber goods with 58 per cent. 

* The proportion of corporations* show- 
ing r>o net income for the* year 1020 

follows: # 

Industry Pei Cent 

Alining oftd quarrying 

Rubber and rubber goods 58 

Chemical and allied products 47 

Textiles and products * . , 45 

Food products, liquor and tobacco. 45 

Leather and products 43 

Transportation and other public-util- 
ities . . 37 

Trade 34 

Aletal and metal products 33 

Public service, professional amuse- 
ments, hotels, etc 32 

Finance, banking and insur&aoe... 30 

Construction 30 * 

Stone, clay and glass 37 

Lumber and wood products 27 

Printing and publishing 21 

Taper, pulp and products 20 


Steel Market Ends Year 
in Good Condition 

Price Situation Better Than Was 
Expected a Few Months Ago — 
Mills Sustaining Production 

Pittsburgh, Dec. 29, 1922. 

While it would be extravagant to say 
that the steel market is ending the year 
in a blaze of glory, it is ending it much 
better than was expected. An out- 
standing feature of the general condi- 
tion, indeed, is that a rather large 
volume of business is being put through 
with a minimum of excitement. Orders 
are placed smoothly and easily, one mill 
or another being able to arrange the 
delivery desired provided the buyer is 
willing to pay the full market price 
The business that fails to go through 
is the business the buyer expects to 
place at a price concession. The market 
presents a strong contrast with that of 
the summer and early autumn in that 
excitement is tacking, but the volume 
of tonnage is not to be judged by such 
appearances The mills are quietly 
filling up. Some will soon he completely 
filled foi first quarter, while others, 
which 2 months ago seemed likely to 
be unable to maintain production even 
to the end of the year, are now in com- 
fortable position and with several weeks 
of full operation already assured 

The maiket is m much better eon 
(lit ion than was expected a month or 
two months ago It is more or less 
customary for buyers to ask nulls to 
discontinue or decrease shipments m 
December, to lighten the work of in- 
ventory taking, but no such disposition 
has been exhibited this year. Only in 
very occasional instances have milL 
decreased production in the past month, 
although there are some eases of de 
partments being closed for repairs. 

Price Situation Strong 

The price situation is correspondingly 
strong and is better than was expected. 
Bars, shapes and plates were expected 
by many observers to be lower by this 
time, even 1.75c. having been mentioned 
a couple of months ago as a possibility. 
Instead, the regular 2c. price is more 
strictly observed than was the case in 
November. The market may indeed be 
described as firm at that level. Some 
large consumers have been expecting 
a concession on their first quarter re 
quirements, but have been offered 
nothing outside of the regular price, 
and it is now hinted they may not 
receive full supplies if they delay fur- 
ther in placing their commitments. 

In the sheet market the reports cur- 
rent 3 weeks ago of two or three mills 
making slight concessions from the 
regular price have disappeared. The 
market seems to be very firm on the 
basis of 3.35c., for common black, with 
galvanized at 4.35c. and blue annealed 
at 2.50c. The announcement of the 
Brier Hill Steel Co. of an advance in 
its price from 3.35c. to 3.50c. is now, 
however, taken seriously by other 
skiers. Incidentally, arrangements 
have been practically concluded whereby 


the Youngstown Sheet & Tube Co. will 
absorb this interest. Special finish 
sheets have been in particular demand, 
and of all the sheet mills, those that 
make special finish sheet mills have 
the larger order books. According to 
delivery and other conditions automobile 
sheets arc bringing 4.7%:., 4.85c. and 5c. 

Tin plate is moving in a ifloderate 
way, with little contracting for the half 
year but with heavy buying in specific 
orders for the early months. The regu- 
lar price of $4.75 is being generally 
observed. Many independent producers 
had expected the Steel Corporation to 
make an advance in naming its prices 
for the new period. Predictions in the 
trade are that domestic consumption in 
1923 w ill be very large, stocks of canned 
goods being quite moderate. On the 
whole, domestic consumption in the past 
y£ar was probably well ahead of that 
in any* previous year. Production was 
about 1,400,000 gross tons, against 

1.512.000 tons in the record year, 1917, 
but exports were much lighter. 

Demand for tubular goods continues 
heavy. The open feather has helped 
building operations as well as work in 
thf* oil fields. The National Tube Co. 
has most of its finishing departments 
closed this week for necessary repairs, 
hut is maintaining steel production as 
far as possible. It has just purchased 

10.000 tons of bessemer billets from a 
Pittsburgh independent at $36.50 Pitts- 
burgh, the regular market, to supple- 
ment its regular supplies in making 
butt weld pipe 

Demand for wire products continues 
heavy, with some producers sold as far 
ahead as they usually care to sell. 
Prices are firm on the basis of 2.45c. 
for plain wire and $2.70 for nails. 

Coke and Pig Iron 

Foundry pig iron at valley furnace 
has advanced another dollar a ton, 
being firm now at $27 furnace, while* 
the first quarter buying movement, 
early in December, was at $25. There 
was more iron bought on that move- 
ment than furnaces expected to sell 
when they made the price offer. All 
producers of foundry iron seem to be 
in comfortable position as to sales, 
whi e some are probably not in com- 
fortable position as to coke supplies, 
since the advancing market of the past 
fortnight, due to purchasers for domes- 
tic consumption, has produced prices 
quite out of line with pig iron prices. 
Basic iron has not responded to the 
general stiffening tendency to any great 
extent, probably because there are sev- 
eral steel works willing to sell iron, 
but the market seems to be at about 
$25 valley, which compares with a few 
sales made recently at about $24.25. 
Bessemer is quiet at $27.50. 

^ Buying of ' Connellsville coke by 
Eastern •distributers for domestic use 
has been lighter in the past weel^ sim- 
ply because there is no longerTnuch 
coke to be picked up. Some domestic 
demand from the West has developed 
this week. The market is quotable at 
$9@$9.50, rather irrespective of grade, 
an advance of $2^0 to $3, from the 
recent minimum. 
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Current Prices in the New York Mark! 

FOR CHEMICALS, OILS AND ALLIED PRODUCTS 


AJtluyigh thr.so price s nro for the spol uuukpl in New York City, ;i special effort has been made to report the American 
manufacturer's quotations whenever avaiJabJe in many instances these are for material f.o.b. works or on a contract basis 
a n<i these prices are so designated Quotations on imported and resale stocks are reported when of sufficient importance 
to have a material effect on the market Pines quoted in these columns apply to large quantities in original packages. 
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17 00 

Sodium m! it .at, <(,() 




1 uH, r i u tk 1 n, p " l 1 c d 





drums) 100 11. 

2 25 - 

2 40 

p"«d m ( 

inti 

40 

00 

42 00 

Sodium Milpkid. In- , d 60 62 




1 U d . >1 1 1 ■ ' dl nil, ■> 

pd 

4 

3 3 - 

4 0, 

' ( , drums 

11, 

04 1-* 

04] 

1 u i 1 i ,il i i lid. , di urns 

pal 

i 

40 

2 40 

Sodium si, Ipluti 1 1 \ - .bind- 

lb. 

03}- 

on 

( •! ,ul„ i , mil. ( ,, b vks 





Stionluim mil un , {miul , 




b , r J on 11 

1 

70 

1 40 

l.iu i . I* 

Ib 

09',- 

10 

• d "0., I - ill imp! bags 100 lb 

1 

00 

1 h 

Sulpliui , him nk , \ 1 11. oi 




'•Ami n,< , p di 1 1 n,- i \fin 

II, 


18 - 

I" 

drums 

lb 

04’,- 

05 

• ,Hmi in, ,b n inui, , clnim.s 

11, 


If. - 

17 

Sulpliui , crud. 

( mi 

18 00 - 

20 00 

I - n 1 1 r, • n 1 1 )>| i mi d 

11, 

4 

30 - 

4 60 

Sulphur dloxul, Innud, e\l 

lb 

08 - 

08} 

b i,i, , \,di , i <d ,a kr 

lb 


12 - 

18 

Sulpliui , (loin binds 100 Ib 

2 30 - 

4 15 

1 , ,,l 





Sulpliui , i "II. ban i b 1 00 If, 

2 13 - 

2 20 

M lull b i ii r ai linliatf*, dn , 





rah*-- impoifi d, baps 

toll 

30 00 - 

40.00 

, i 1 

lb 


08 - 

08,’ 

Tale donicstn poiwl , baps 

t on 

18 00 

2 3 00 

H (,| 1 1 111 l ,] 1 kl /( - 

lb 


to 

12 

1 in bielilm nli , ban , Is 

111 

io 1 ,- 

io; 

lt.il dm , Mk. 

Ib 


10} 

10’ 

bin oxide, barn 1 

11, 

43 - 

47 

Ibd m ml, 1 <)■' 



12 - 

14 

Zinc nil hoiiat, , bap. 


14 - 

14} 

1 < "I im t ah « kit. i m stals, 





Zinc i lilorid, , man barn Is 

lb 

07 - 

07} 

bind 

Ib 


12 

12’ 

Zinc e\ aiiul, , di mn , 

Ib 

42 - 

44 

1 . id in' ii il, , pi.H.I , barn Is 

11. 


21 

22 

Zinc oxide . \ \ , l.airds 

lb 

07',- 

08 

1 u 1 ii Ik i m , am , < ask- 

II. 


0<H- 

10 

Zmr aulpliut* , Inn, 1* 100 Ib, 

2 75 - 

3 00 

1 >1 k, , pin, III , lull 1 1 b 



06 i- 

06} 





M iriif * lurii c <\i litiimf c t < < It 

l>;ig 

II. 


07 - 

07’ 

Coal-Tar Products 


N n k, 1 "ill, d.aibk lillllrb 

ll) 


10 

10’ 

Alnha-n a p k t 1, o 1, crude. 




Si. k. 1 „dts, mifd. bunds 

II. 


1 1 - 

II' 

i)iirr,‘b 

ii, 

0 95 - 

(.00 

Hki, M n. 



60 

73 

\lpha miphthol, u 1 , bum Is 

n, 

1 05 - 

1.10, 

Hk"«pk"i u nd, mi s 

11. 


43 - 

40 

Mplia-napidkx laminc, bhl 

n,. 

.28 - 

. 40* 

HI,,, pi, ui us \ . 1 1 • , w , , asi ' 

Ib 


40 - 

43 

\nilme oil, drums 

ii, 

16}- 

. 17 

1 '(.is mn, bn In. man t asks 

11. 


00 il- 

10 

Aniline salts, l.air, 1 . 

ii, 

24 - 

25 

Hi.i issinin l,| < >iind< , pi imil.tr, 





Anthracene, 80‘ , , dj uuis 

il,. 

75 - 

1.00 

1 >n ri . • 

11, 


ia 

25 

Anthracene, 80' , , imp 




H >t i' iiiim (irb. ,na t", 80-83 





drums, dut i paid 

jb. 

.65 - 

.70 

' i’ dnm d, mu ks 

lb 


03.- 

os; 

\nthriH|imn.m , 23',, paate. 




1'., f is^nim i k 1 , , i ah tuiwd 

II. 


07' 

08 

drums 

ib 

.70 - 

.75 

H"t I*' iiiiu , \ mid. drums 

ll. 


47 

50 

Hciu'ildehxd, l S H car- 




H.’lasMum k\di Mile (caii'tK 





boVS 

ii, 

1.35 - 

1 40 

P >sk» drums 100 lb. 

6 

23 - 

6 30 

Hcnzcnc, pun, uati r-w kite, 




1 • if as mn, i< dak . r ms 

lb 

3 

33 - 

4 6 3 

drums 

pal 

40 - 

35 

Hi (imsiumi mil -ill , barn Is 



06}- 

06] 

Hcnzenr. 0(1' , , drums 

pal 

28 - 

32 

H.ii’i .sium ),< imainranat, , 





Hcnzcnc. 90' , , d, un.s, rcsal. 

pal 

37 - 

40 

drum 



16 - 

16} 

HelizidlllC Inn'., 1. m e|s 

lb 

< .85 - 

90 

H"f i' sum. pi Mssialr, nal, 





Hctissidinr sulpkati , bands 

lb 

75 - 

80 

. asks 



92 - 

93 

Henzoie acid, 1 PH, keps 

lb. 

70 - 

.75 

H"la ..'inn, ptussiuli, mIIow, 





Hcnzoato of soda, CSH, 




, l s k ' 

lb 


38 - 

39 

barrel^ 

lb. 

57 - 

.65 

>" dainm.iiila, , wlutf, prali , 





Hciizvl ckloiulu, X3- f >7', , rd , 




. ask' 

lb, 


06;- 

06] 

drums 

lb 

25 - 

.27 

■ s al imm.iiMin . pi.n, gran. 





Hcnzvl ddoride, iidi drums 

lb 

.20 - 

.23 

l l ks 

lb 


08 - 

08} 

Hetti-imphthol. n u b 1 I in , d. 

t 



• Isi .d i bum Is I ()0 ll. 

1 

20 - 

1 40 

bttrrds 

lb 

.55 - 

.60 

^ dt r i kl ( bulk ' 

loll 

23 

00 - 

27 00 

Mcfa-nitphilml, tick , bands 

lb 


.26 

•'■•l. a'k I.kIK, 38«, Out, 





H, ta-naphlhiliimmc, trek 

II, 

i mi - 

1.25 

Imii,' .mill ict 100 lb 

1 

60 - 

1 67 

( 'arbazo!. barrel* 

Ib 

.75 - 

.90 

> s ”dn ask, In-lit . biisih, 48‘ , , 





( 'rraol, 1 ' S U , drums 

(b 

14 - 

.20 

b IPS, ( nlilutcf , t ,1 1) wks, 1001b 

1 

20 

1 30 

( )rt ho-ere.iol, druniR 

lb. 

18 * 

.22 

^"da ask, lipkt, 38'., flnl, 





( 'resvhc and, 97-nQi \ t dmins 

Kill. 

60 - 

.65 

bars. rnsalf 100 lb 

1 

"5 - 

1 80 

('reH\lic and, 95-97* ,, drums 

gal. 

.55 - 

.58 

Sod i ask, dfiisc, baps, cmi- 





( rcsxlic arid, 97' , , resale, 




Ii let, basis 48' , 1 00 lb 


17}- 

1 20 

druniM 

gal. 

1.00 - 

1.05 

Soda ask, , Inline, in baps. 





I Iidilorbeneene, drums 

lb 

07 - 

.09 

l male 1 00 lb 

1 

85 - 

? 90 

I tiethx (aniline, drums 

lb. 

.50 - 

.60 

C, untie «i,da. 7o c , , solid. 





I Iimothylanilmc, drums 

Ib. 

.39 - 

.41 

drums, f a s 100 lb. 

3 

50 - 

3 75 

1 ^nitrobenzene, barrels . , 

Il>. 

.20 - 

.22 

Cjiusiic soda, 76',. solid, 





1 )initrodorbenz8nc, barrels . 

lb. 

.22 - 

.23 

di urns, eoutraet 1 00 lb. 

3 35 - 

3 40 

Dmitronaphthnlene, barrels. . 

lb. 

.3. 

.32 
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Dmitrophem 1, barrels . 
■Dinitrotulucne, barrels 
Tf )»p oil, 25' , , drums 
1 hphenylurnirie, barrels 
II -arid, barrels 

Mcta-phenylenwlmintne, bar- 

MichleTsket ne. barrels . 

N1 onorlilorbenzene, drums 
Mmioethv landing drums 
Naphthalene crushed, barrels 
Naphthalene, Hake, barrels 
Naphthalene, bulls, barrels 
Nttphthmmite t>f soda, barrels 
Nuphthnmie uenl. crude, 
barrels 

Nitrobenzene, drums 
N’itro-napht halene, barrels 
Nilro-tohiene, drums 
N-V\ aeid, barn Is 
< >rt hn-nmidophciml. kegs 
t )rtho-dietilnr-beifV,eiie, drums 
Or* bn- lutro-phenol, barrels 
( >rt ho-nitro-tulueiu , driyns 
( 'rt lm-t ohmlmi , burn Is 
Tarn-umldophi m I, bust , kegs 
i’uru-amiih'pheru 1, 11( I, ki ps 
Jf’ara-diehlnrbi ido m , bain-in 
Partiiu 1 1 oaniluft , barrels 
Tain-iiitrotolffeiii , biurets 
Tara phi nvh m diamini , bar- 
Ills 

Para-tfiluidiiii , barrels 
I’lit ha lie anh\ di ide, barrels 
Tlieiinl, l fs 1* , drums 
Ticrn acid, barrels 
Txridme, (hum mt, drums 
Txrnlmi , imported, drums 
Hesui i mu} let !• , kegs 
Resoi eiiml pure , ki gs 
K-sall , barrel# 

Suhe\ i In ueid, ( eeh , bai rels 
S,i liev b arid, l Sl’.bnirrb 
S (> I i <* n 1 luipht lei, w aler 
x\ hilt , drums 

S o I x t n 1 naphtha, ( rudi , 
di unis 

Sulph milie ma<l crude, bar- 
rt I - 

Thiot ,ti b miluh , kegs 
'loltdim kegs 
I nluitlme mix* d, kegs 
'I i >1 in 1114 I alik r us 
Tol.icn. 'll mu- 
\x lidiru > drum - 
*\ vlem put e, • 1 1 Ulus 
\\hm puri tanks 
\ vlem , «uii , dj unis 
\ \ h ne un , t .inks 


lb. 

$ 34 - 

$ 36 

lb 

22 - 

.24 

gal 

25 - 

,30 

lb 

54 - 

56 

lb. 

.75 - 

.80 

lb. 

95 - 

1 00 

lb 

3 75 - 

3 85 

lb 

08 - 

10 

lb 

95 - 

1 10 

lb 

05}- 

06 

lb 

06 - 

06} 

lb 

061— 

07 

lb. 

.58'- 

.65 

lb 

60 - 

65 

lb 

10 - 

12 

lb 

30 - 

35 

lb 

15 - 

17 

lb. 

1 20 - 

1 30 

It, 

2 25 - 

2 30 

II, 

17 - 

20 

ll> 

85 - 

90 

lb 

12’ 

14 

lb 

14 - 

16 

lb 

1 15 - 

1 20 

lb 

1 20 - 

1 25 

lb 

17 - 

20 

lb 

75 - 

80 

lb 

55 - 

65 

lb 

1 50 - 

1 55 

lb 

85 - 

90 

11, 

40 - 

50 

11. 

34 - 

35 

lb 

20 - 

22 

gal 

1 60 - 

I 7 r > 

gal 

1 40 - 

1 (.0 

lb 

1 50 - 

1 55 

lb 

2 00 - 

2 10 

II. 

55 - 

t>() 

!h 

35 - 

37 

lb 

.40 - 

42 

Kid. 

37 - 

40 

K d 

22 - 

24 

lb 

20 - 

2? 

lb 

35 - 

18 

lb 

1 20 - 

1 3(| 

11. 

30 - 

35 

gal 

35 - 

37 

gal 

40 - 

4 3 

li> 

40 - 

4‘> 

gal 

4 r - 

5(i 

gal 

45 - 


gal 

40 - 

42 

gal 

30 - 



N^val Stores 


R »sm B-I >, barrel 280 11) $6 10 

Ib.sm I I, b irn l> 280 lb 6 20 - 

R..sm K-\, bari-ls 280 11. (. JO $6 

I4*i- m WO \\ \N , barrels 280 lb 7 7‘> - 8 

Wood rosin, barrels 280 ll> 6 25 

Spirits t>l turpentine, barn K pal I 36 - 

\\ nod I in p( nt me, steam (list , 
b tin Is pal 1 35- 

W noil t 111 )>• lit III! , <ll St * 1 1st , 

bum 1-. pal I 25 - 

Pun tar pitch, barn la 2001b - 

Tar, Ud burned, barn Is 

( 500 p md) bbl - 

Retori tin , barn Is 500 1b - 

•Cos in ml, first run, barrels pal 43 - 

Rosin ml, second run, barrel-, pal 51 — 

Rosm ml, thud run, ham la pal 53 — 

1 Rme oil, steam (list pal - 

Pine oil pure dest dist pal - 

Tine tat ml, rel pal 

Tme tar oil crude, tank' 
lob .lucksutn ille. Ha gal 

Tme far oil, double, xd , 
barrels pal - 

Tine tar, ri I , thin barrels gal . 

Tmewood creosote , ref , bar 
rels 


Of) 

85 
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pal 

Vegetable Oils 


Castor oil. No 3, barrels 
( 'ustor ml, A A, barn Is 
Cfi.au wood oil, barrels 
Coconut ‘ml, Ceylon prade, 
bam N 

Cocmmt oil, Cochin guide, 
barrels • 

Corn oil, erudt , barrels . . 
Col toliseeiWiil, crude (f o b. 
^ mill), tanks 

Cottonseed oil, summer yel- 
low, barrels 

Cottonseed oil, ttiutcr yellow, 
barrels 

LitiNccd ml, raw, ear lots 
(domestic', barrels 
I inweed Oil, ,raw, tank ears 
tdomestie) 

Linseed .oil, boiled, 5-barrel 
lots (domestic) 

Olive oil, denut uml, barrels , 

Palm, Lagos, capks 

Talin kernel, barrels.. . . 
Peanut oil, crude, tanks 
(f.o.b. mill) « 

Peanut oil, refined, barrels 
Kapeseed oil, refined, barrels. 


lb. 

$0 12 - 

$0 12} 

M> 

>2}- 

13 

lb. 

.12}-* 

• 12} 

lb. 

08J- 

.08} 

lb. 

.09 - 

09} 

lb. 

.10}- 

. 10} 

lb. 

.09 - 


lb. 

.J0}- 

11 

lb. 

.11 - 

.11} 

Kid. 

.90 - 

.91 

gal. 

.86 - 

87 

gal. 

92 - 

.93 

gal. 

1 05 - 

1 12 

lb. 

• .071- 

.07} 

lb. 

.08 - 

,08i 

lb. 

.12 - 

.121 

lb. 

. I3J- 

. 14 

gal. 

.79 - 

.80' 


Ilapeseed oil, blown, barrels 
Soya Iwnti oil (Manchurian), 
Lairds 

Son a bean oil, tank, fob, 
Lucille coast 


gal 

$ P6 

$ 87 

lb 

11}- 


lb 

09}- 

09} 


Miscellaneous Materials 


Fish Oils 


Light pressed menhaden, bar- 
rels gal 

W lute bleached menhaden, 
barrels gill 

Plow n nmniiaden, barrels toil 

W hide Oil No I crude, tanks. 

Coast lb 


$0 60 - 


64 - 

.68 - 


65 

,69 


Dye & Tanning Materials 


Dimliii, bugs 
Lust K , st icks 
Lustu , chip'., I »aps 
Logwood, Mirks 
Logwood chips, baps 
Suimn , I rax ( s, Swilx , Raps 
Suinm , ground, leips 
SiliiiiK , dome st ii , baps 
'1 apmo.i (lour, bags 


ton $18 00 $39 00 

30 00 35 00 

04 - 05 

28 00 - 30 00 
02 
65 00 

55 00 60 00 

55 00 - 
031 


tmi 

lb 

ton 


lh 


03} 


05 


Asbest is, crude No I 

fob, Quebec short ton 

Asbestos, shingle, fob, 

Quebec short toll 

Asbestos, cement, fob, 

Quebec short ton 

Kaivtes, ground, white*, 

fob nulls, bat rels net ton 
Dantes, pioimd, oil m 

color I ii b nulls 
bulk net ton 

Barx ten, floated, ( o b 

St Louis, bat rels net toll 

Barx tes, ei tide lob 

iniiK s bull net ton 

Casein, bail. Is, tech lb 

China el»\ ( kaolin 1 
( crude, fob ( ieojgia net toll 
China elu\ (kaolin’ 

( ieorpia 

net ton 


$650 00 
60.00- 

15.00 ■ 
16 00 - 

13.00 * 

23.00 - 

8 00 - 
. 12 - 


washed, t 
bulk 

China cla\ (kaolin 
pow d , | o I . ( •« >< it pi a , 

lndk 1 

( 'lima < lav 


$700 00 
80 00 
17 00 
20 00 

21 00 

24 00 

9 00 
14 

6 . 00 - 8.00 
8.00 - 9 00 


(kaolin' 

ci ude fob \ irpiiuu net ton 


Extracts 


Ar> In!, rone , bail. Is lh 

Chi si mil , 25' , tannin Pink- lh 
I >i\ 1 di* 1 . 2V , tannin, leun Is lb 
k ust i( , < I \ stills, b 1111 Is lb 

1 u s t 1 e, ||. Iiud, 42 deg , 

bam Is ||> 

(lamluei bi|md, 25', t nmm 
baud' lb 

Helii'lt III. , t N -t ,U, bill eK lb 

Heml.. k, 2 r >‘ , 1 unum, barrels lb 
Ilvp'iim solid, drum.. lb. 

Ilvpirim, li'iutd. 51 deg, 
bin 1 • I- lb 

h .gw > >d, ei \ -< ids, ban el*- lb 

I , .gw nod, Inpnd, 5 I di g 

I.. 11 . I- lb 

Quoin u bn solid, (t5 ( , t mum, 
binds lb 

SunuK , dmnestii, 51 dig, 
tianeks lb 


$0 18 - $0 20 


Chinn da 
gi outid, l.di 
• puna 


02 - 
04 - 
20 - 

08 - 

1 08 - 
14 - 
04 - 
.24 - 

14 - 

. 19 - 

09 - 
04}- 
06J- 


.00 

18 

05 

.26 

17 

.20 

10 

.05 

.07 


(kaolin) 

\ ir- 

nct ton 

( 'limn ’lax ( I aolud, 

imp lump, bulk net ton 
(kaolin i, 

net ton 


China c* 

imp , powd , bulk 
T( Idspar, No I polterx 

gi 'id< , bull long ton 

I eldspai No 2 pottei \ 

g! -i*l* , bull, long ton 


null 


I < 


(UlalitN 


Waxes 


Rax hei rx , hart <T lb 

Kiesxxax, rdilu <1, dilk, bigs lli 
Kiesvxav, k lined, light, bags )h 
Beeswax. l>un w Inti , ( asi s lb 
( 'a mil lhl i, bag , lb 

( '*u iiaiiba No I , bags lb 

( ’m iiunb i No 2 ' N’ort Ii 
< omit ix bug lb 

Curicnibu, k.i 3 North 


$0 28 - 
50 - 
54 - 
39 - 
34 - 
39 - 

23 - 


$0 in 
32 
3 r » 
40 
35 
40 


Iddspu, No I 
grad, bulk 
Iddspu, No | Ci 
adliin fob 
bull 

( I raj >li 1 1 1 , ( ' . 

lump In 
I o h N 5 .bands lb 
( <i aplute, ( i \ Ion chip, 

11). 

high «r: ide 
US e 1 u d e, 

ton 

amber, 

lb 

nl h. sorts, 

lb 

nih No I, 

lb. 

O I. , ( id 


14.00 - 
8.00 - 

13 00 - 

14 00 - 
40 00 - 

5 50 
4 00 - 
7 00 - 


20 00 
12 00 

20 00 
20 00 
45 00 
7 00 
5 50 
7 50 


lung ton 20.00 - 21 00 


mil " I 

( !| llplil! ( 

aim. i pie ms 
bulk 

( .iiiii \i dm 

MU K h ip- 

( lum ti ugui 
bag* 

( i um 1 1 nput ,i 
bill's 

Kn m Iguhi , I 
bulk 

lvn si Igulir . I 
bulk 

Mapnesitt , crude, f 
Cal .bull 


.05 • 
.04 • 


. 05 \ 

04' 


N Y 


ton 


35.00 - 50 00 

.15- 16 

.50 

1.75 

40.00 

50.00 

12.00 - 15 00 


60 
I 80 
42.00 
55 00 


I 37 


( 'mint rx , 1) ig" 


lb 

17- 

18 

Tumiri stum 

imp , 

lb. 


.Inpun, < use' 


lb 

15- 

15} 

casks 

.03 - .05} 

Montan, crudi , bags 


1L>. 

031- 

04 

Pimm ( r.tum . 

dom., 

lb. 


TuruHim , ei tub , match, 

103- 




lump, bui re's 

.05 - 05} 

1 1 0 m p 


lb. 

.04 - 

04} 

Tuiniei Htonc 

dom , 

Taridlmc, crude, ncule 

124- 



ground. Inure 

Is lb 

.06 - .07 


. bags 

t* f , 1 18-120 in p , 


126 m p 
Tarnfhue 
baps 

Tnridlim , tef, 125 m p baps 
Tm. dime, r< f . 1 28- 1 30 m p , 
bags 


02 }- 02 } 


.031 

.031- 


.03} 

03} 


Shellac, 
bags 
Shellac 

fun , bags lb. 

Slu line, AC gm net, 
bugs lb. 


• fine, 
,1b. 
snper- 


.74- 
.76 - 
.75 - 


.77 

.77 


Taralhni 

, ti f , 1 33- 135 m p , 




Shellac T N . bags lb. 

.72 - 

.73 

bags 

1b. 

.04}- 

04} 

Silica, gins* s md, f o b 

1.75 - 


Taiaflim 

. rei , 1 35 1 37 m ]> , 




Indiain, bulk ton 

2 50 

bags 

lb 

05 - 

05J 

Silica, sand blast mate- 



Sti ane a 

ini, single pressed, 




rial fob Indiana, 


5 00 

bags 

lb 

. 10 - 

101 

bulk ton 

2.50 - 

St earn a 

eid, dnubh pressed, 




Silica amorphous, 250- 



Imps 

lb 

10}- 

10} 

mesh, f o b Illinois, 



St earn a 

i(*id, triple picssed, 



.11} 

bulk ton 

17.00 - 

17 50 

bag.s 

lb 

II - 

Silica, building wand, 







foil Ta, bulk Ion 

2 00 - 

2 75 


Fertilizers 

Ammonium sulphate, bulk, 
fnl) x\ i .rks 1 00 lb 

Ammonium sulphate, fas, 

N 5 , double baps 100 lb 

lilood, dm il, fnl), N A , 
bulk unit 

Rom , 3 and 50, pi mind, raw, 
bulk ton 

Tish snap, dum . dried, f o b 

works unit 

Nitrate of soda, bags M)0 lb 

Tankage, high grade, fob 

(’Inca go unit 

Phosphate rock, f o h mines, 

I* loridn |>ebl>h*, 66-72', ton 

Tennessee, 78-8C , ton 

T’otassiuni muriate, 80C . bagK ton 
TotasHiumaulphate, baps unit 


$3 25 
3.75 


35 00 


Snaps * him , eo , iisi , f o 1) 

\ i trnolit , h igs toll 7. 00 - 

Tab, 200 irn di, fob 

Vermont , bags ton 7.00- 

Tnh\ 200 mesh, I o b 

( Ieorpia, bags ton 7,50 — 

Tale. 200 modi, fob 

Low Angeles, bags ton 15.00- 

Refractories 


8 00 
12 00 
12.00 
17.00 


Crude Rubber 


Tara — Upriver fine 

Upriver course 
Upri v er caueho ball 
Plantation— f irst latex crepo 
Riblred smoked wheeta 

Brown crepe, thin, 
• clean 

Amber crepe No. I. . . . 


5 

00 - 

5 10 

Bauxite brick. 56', AM),i, fob 



2 

57*- 

2 60 

Pittsburgh 

Chrome buck, f o b UiiHtern whip- 

ton 

$45- 5(1 

50 

4 

60 - 

4 65 

ping pointe 

ton 




Chrome c i mi tit , 40-50' , ( 'r*»( h 

ton 

23-27 

3 

50 - 

4 00 

Chromo i^netil, 40 45', CriOs, 



7 

00 - 

8 00 

aaeks. fob rdisiern whipping 


23 00 

35 

55 - 

38 25 

pomtH 

ton 

1 

00 


Fireelav brii(^, l*U quiibfv, 9-in 
shapes, fob, Ta , Ohio and 
Kentucl v works 

i.odfc 

43-46 


lb. 

$ft 251- 

.251 

lh 

17}- 

. 17} 

lh. 

.20}- 

.20* 

lb. 

.271- 

.27 

lb. 

.27}- 

.27* 

lb 

.23 - 

. 23} 

lb. 

.23 - 

.23} 


Fneduy brick, 2nd (pjality, 9-m 
shapes, tub Ta , Ohio and 
Kentucky works 1,000 

MagneHito' brick, 9-in stnugbt 

tf oh works) ton 

Magnewito brick, 9-m arches, 
wedges and keys ton 

Magnesite brick, snaps and splits ton 
Hiliea brick, 9-in sues, o.b 
Chicago district 


39-41 

70-75 


85-90 

90 


1,000 
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'tiluM bjj'J. , 9 in ■-hi h, Inh 



lUrtamnhuiii defn/ f 

SiIich h, rick, 9-in hh-h, \ u h Mr 

1.000 

$50 5 1 

Union, Pa. 

Silicon carbide rc/netoiv bricJ-, 

1,000 

43-47 

9-m 

1,000 

1,100 00 


Ferro-Alloys 

l-crrul il jimmii I > f 8 
"L fo*b \mUAtlL 


' L f i»*li \ms.iiu 

Falla, N 5 






loll 

$200 

00 

$27) 

On 

l'V*rrorhr<uiiiuii), p»i 





lb of ( 'i eioiliiiTK < 1 , 
k-8';<i oarb.m 

III 


1 1 


11, 

Ferrocliromium , pn 





lb of Cr < oiiliuni'd 
4-6% oarbon 

lb 


IP 


12 

1 erroinamuuM'M , /H 






82% Mn, \tluntn 






seaboard duty paid 

in . .s'* 1 1 .a 

100 

00 

105 

00 

Kpingpinaen, 19 21', 






Mn 

VI Ohh 1 nil 

38 

00 

JO 

00 

Ferroniolvbdenuin. 50 
6()'/i) Mo, per lb of 
Mo 

lb 

2 

00 

2 

2) 

I'erromhcon, I0-I5 ( , 

gross ton 

38 

00 

40 

00 

Forrosihcon, 50^ (J 

gross ton j 

75 

01) 

80 

00 

Ferroaihoon 75% 
FerrotungHtm, 70-80 
%t per 11) of con- 
tained W 

gross ton] 

i 15 

00 

120 

OS 

lb 


83 , 


93 

Fenro-uranlutn. 35-50 






% of U, per lb. of T 
oontent 

lb 

0 

00 



1 ’orrovanadiurn , 30-40 






% per lb of con- 
tained V 

lb 

t 

51) 

4 

00 


Ores and Semi-finished Products 


Hnmute, doniesln , < lushed 
and dried, fob shipping 
points 

< Ihronic ore, Calif emiceri 
tratcn, if)", min < 'rA >i 
Chrome on*, MV, < 'rA hi, 
<11 f Atlantic seubourd 
( 'oke, foundry, f o b <>\ ms 
l 'okc, lurnnce, f o h o\ ens 
Fluorspar, gi avel, I o It 
mini'll, Now Mexico 
Fluorspar, hIhu<1hi< 1, <lnm 
cntio washed grav <‘l K< n 
tuokv and UliniiiH nmii'i 
Ilmemtw, 52"; TiOj, per II' 
or« 

Manganese ore, 50 t ' t Mn, 
<'if Atlantic seaport 
Manganese ore, rlieinirnl 
(Milt > 2 ) 

Molybdenite, 8V, MoS*. 

per ll> of IVI 0 S 2 , N 5 
M II II a t i I e, per Hint ol 
Th< > 2 , rif, Atlantic sen- 
port 

Pv rites, Spanish. fines, 
eif, Atlantic seapoi t 
Pyrites, Spanish, lurnaee 
sue, eif Atlantic sea- 
port 

pyrites, domestic, fines, 
f o li mines. ( in 
Untile, 95", Ti< >2 per II. 
ore 

Tungsten, scheelite, 60% 
WO, au<l over, per unit 
of WOil nominal) 
rungsten, wolfriuuite bff* , 
WO* ami over, per unit 
of WOt, NYC 
Cranium ore trarnotite) 
per ll» oftiO* 
l ranium oxide, 96", im t II' 
contained 

Vanadium pentoxule, 99", 
Vanadium ore, per lit of 
Vj<)» contained 
Zircon, washed, iron Iree, 

I o b Pablo. Florida 


( >n 

$6 

00 

$9 

01) 

toll 

22 

00 

23 

00 

toll 

18 

50 

1 9 

00 

loll 

8 

50 

9 

00 

toll 

8 

50 

‘1 

00 

toll 

17 

30 



ton 

$21 

30 

$22 

00 

lb 


01 ‘ 


01 

unit 


45 



toll 

75 

00 

80 

00 

lb 


70 


7 - 

»k 


06 


08 

unit 


1 1 ’ 


12 

min 


M] 


12 

unit 


Non 

mini 


lb 


12 



min 

8 

50 

8 


unit 

7 

50 

8 

00 

lb 


3C 

' 

75 

lb 

1 

25 

2 

50 

lb 

12 

00 

14 

00 

11. 

1 

00 



lii 


04’ 


1 


Non-Ferrous Materials 


f oppe.r, electrolytic 
Aluminum, 98 to 99", 

Antimony, wholesale lots, ( 'luixese and 

Japapsa# 

Niokel, ordiparv (ingot ■ 

HUfkt 1, nlnewoly t ie 

d, qlactrolytic, resale 
M, ingot and shot, resale 
-*1 metal, shot and blocks 
Mil metal, ingots 
|1 metal, sheet bars . 

>ton lots, traits 
4, New Y ork, spot 
1, E St Touts, sj>ot 


Cents per l.b 

14 65 

12 00-21 00 

b 35 
! lb 00 
19 00 

oo n oo 
16 00 
12 00 

15 00 
18 00 
18 875 

7 25 
$7 15 
7 25-7 30 
6 90-6 95 


n’UU.R 

Silver (eomnarciah 
Cadmium 
Bismuth (5001b 
Cobalt 

Magnesium, ingots, 99", 

Platinum 

Iridium 

Palladium 

Merrun 

lIMSMUi MIT 


METAL N 


<>z 

$0 6 3J 

lb 

1 15 

)h 

2 45 

Ih 

3 000' 3 25 

lb 

1 00k/ 1 05 

o /. 

$118 00 

07 

240 006/ 275 00 

07 , 

65 00 

11) 

72 50 


PUDIH CIS 


dealers 

U 00(4 1 1.25 
10 50(n 10 75 
‘ 50(4 8 75 


OLD METALS J Vie following are the 
purchasing prices in cents per pound 
Copper, heavy and crucible 
Copper, heavy and wire 
Copper, light and hut town 

Lead, heavy 4 50(a 4 75 

Lead, tea . c 3 25(<x 3 50 

Brasa, heavy 5 50(« 5 75 

Brass, light 5 00(m 5 25 

Nn I yellow hi ass tui mugs 5 5Cto 5 75 

Zinc * 2 25(« 2 50 


Warehiujw Price 
( ’< nts p< l Th 


1 npp< i sin < t;-, hot I oiled 

20 

00 

( opp< i hot toms 

30 

00 

< oppei rods 

19 

75 

High bi lists vv)r<- 

18 

75 

High brass rods 

16 

75 

Tow brass wile 

19 

60 

1 .VV brass rot Is 

20 

25 

Hiiued bjass tubing 

21 

00 

Hrn/<<! bron/i tubing 

28 

00 

■'eaioh ss copper t ubing 

24 

75 

Neandes.s high brass tubing 

22 

00 



Structural Material 

The following base prices per 100 lb »i< (or 
structural shapes 3 in bv 1 in and larger, and plate- 
1 in, and heavier, from jobhejs warehouses in the 


cities named 

New 5 ork 

( llleago 

•Structural sliapts 

$2 90 

$2 90 

Soft steel bars 

* 2 80 

2 80 

Soft steel bar shapes 

2 80 

2 80 

Soft steel hands 

3 40 

3 40 

Plates, i to 1 m thick 

• 2 90 

2 90 


1 \ ~ 7 r> 



Industrial 

Financial. Construction dnd Manufacturers’ News 


Construction and 
Operation 

Alabama 

Tim viod.na -Tlx* Tineas Bmk < '<> . m- 

< < n(|\ i.i gamzod, linn plans m piogitss for 
tb* < oust i net ion of a new plant on lornl 

il., with initial capacity of about b0 000 
funks pci day A number yf kilns, np- 
ilmlt t \ |m , will be constructed, with inn 
« Inin i\ installation to piovide foi n me 

< banic.il diying capacity of 600.000 biuk'- 
Tfu new pl.mt is estimated to * ost in excess 
<>f $.'»o. Ofin J 11 Tliress is vice-president 
. i id gem r.il nianagei 

Ti sci m in a — W 1’ Anlier and Tlnu- 
inoiid ll.n ns Tusctunbia, ate planning foi 
tin ni gunizutmn of a cornpiny to oonsti net 
i ml opcr.ite a cement mill and linic-manu- 
l.u tiinng plant in the vicinity of the Kclloi 
<iu:m v The proposed works Is estimated 
to tost about $200,000, with machinery 
Bikm i Ndii am The McWunp Cast lion 
Tipi- ( 'o has flbul plans and will commem c 
th» immediate construction of the first unit 
of it-- proposed now foundry, on site r«- 

< enth mquired at East Birmingham, to 

• ost approximately $50,000 The plant will 
-petiaiizc in the pi eduction of small-sized 

• IS) it Oil ptp< 

California 


Florida 

Eistis- \ I WoV/ & Sons, opci atmg .< 
local pin nt foi the manufacture of bi n k 
arid kmdicd burned clay products, arc plan 
liltig foi the lie- 1. illation of additional equip- 
ment tot plant enlargement \ new Kiln 
w 111 b< < oust i u< ted 

Georgia 

A nil ns The Geoigin Bi i< k To ha - 
plans in |)iogicss foi the tclmiidinV, of tin 
pot lion of its plant recently destroyed bv 
flu, with loss estimated at about $10,00' 
including equipment jj |) jfmton head-, 
the < oiu pa in 

Illinois 

ihih'At.o 'The (Joldsmith lhotheis Smell- 
ing A- Jteflning Co, 20 East .Madison St , h <s 
(ompleted plans and will soon (omnn-nee 
the const nation of its pioposcd m*w plant 
at Throop and 58th Sts, comprising two 
1-story buildings, estimated to cost close to 
$200,000, with equipment Crank 1) Chase, 
Inc., 645 Not th Michigan Ave , i.v aichlteet 
and ongineei 

Mt Veiinon The Uiturriucite Coal Co- 
ll? AA est Van Muren St , (Mneago. W \\ 
Ketehem, piesldent, has < ompleted plain- 
for the < onsti uetion of a new' i -story plant 
on lo< al site. 50x100 ft. for the manufac- 
ture of fuel briquets, estimated to cost 
about $55,000 with equipment 


Los Anuklen VV I* Fuller & Co, 1.35 
\oith Los Angeles St, manufacturers of 
paints, varnishes, etc. have plans in prog 
mss for the election of a new 5 -story and 
basement building, 180x250 ft , on San 
ltcinardino Road, near Haruirini St, to be 
used m < onneetion with Its local works 
Moigun, IV a 11s & Morgan, Van Nuvs Tlldg 
•»m- au )utc< ts The company recently 
aw aided a contract for a similai plant 
building on Ave 22. 120x125 ft, to cost 
about $15,000 

I *it rsmiRO-- The Columbia Steel Co lias 
plans in progress for the construction of a 
new 6-mlll sheet rolling mill at its local 
plant It Is estimated to cost close to 
$200,000 and will be equipped with modern 
••leetrieally operated machinery in the dif- 
feient departments 

Saunas - The National Stone-Tile Co , 
Sun Francisco, Ims preliminary plans undej 
wav for the construction of a local plant 
foi the manufacture of hollow cement bra k 
and kindred products. 

San Hkrnarpino — The Shell Oil Co,, 343 
Sansome St., San Francisco, is negotiating 
for property at the foot of F St„ near Rialto 
V\e, approximating 30,000 sq.ft, as a aitr 
foi a new distributing and storage plant, 
estimated to cost about $80,000, with equip- 
ment 

Colorado 


Tou>raik> Springs — The Van Briggle Tile 
A' Lottery Co. is completing plans ror ex- 
tensions in its plant, to include the con- 
struction of a new kiln, and the installation 
of additional equipment 1. F. and J. 11 
liowis head the company, * 


Indiana 


SiiEi.m vii.i.k The Kenned \ 1’apei Co, p 
Inking bids for the construction of its pro- 
posed 1-story plant addition. 50x180 ft . 
estimated to cost approximately $80,000 
Work will he placed under wav at an 
early date Itubush & Hunter, American 
Conti al l*ife Bldg, Indianapolis .ire archi- 
tects 


Kentucky 


Marion The Ttig Four Fh.orspar & or< 
Co.. Farmers' Bank Bldg., Pittsburgh, Pn , 
has plans under way for the construction of 
a local fluorspar mining nnd milling plant 
with* initial rapacity of about 75 tons’pei 
‘b l >, , D intimated to cost approximately 
$100,000, Including machinery. A H Reed 
is locnl manager. 

l^ovi pence- The Island River Fluorspar 
Co., recently organized, is considering plans 
for the installation of a local ‘‘mining and 
milling plant, estimated to cost approxi- 
7 he < >om Pany is capitalized 
al Hnd 18 headed by S K Holland 

and Thom ns O. I>ong. 

Bowling Green— T he Rock Asphalt Co. 
of America, recently organized, has pre- 
liminary plans in progress for the installa- 
tion and operation of a plant in this vicinitv 

(v r xi«^ uct T on - of f „ COI ? mercial asphalt 
W . E Massey, Iaiuisville, is president. 


UVU 1 BHUW 


Ba STKor—- -The Bastrop Pulp & Paper C’o 
is planning for the installation of additional 
machinery at its plant, for the manufac* 
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ture of kraft papers, and will increase tin- 
output about 50 tons per day. Work has 
been commenced on a new 1 -story power 
house. 

Monroe — The Southern Carbon Co is 
said to have plans under way for the con- 
struction of additional plant units to . ost 
more than $1,000,000, with machinery. 

•Maryland 

< 'am BK 1DO B — The Dorchester Dime ,V 
F.itilizer Co. will spun lake bids foi the 
< .instruction of the first building at its hull 
plant to replace the structures ie. .-nth 
desti oyed by fire It will cost about $30. 
noo Another building will be electee! m 
tin near future Webster N Andrews F 
pm r a I mu ringer 

1 > * 1.T1MORR — The Intel -(h call Oil < .» L 
planning for tl** lebuilding of its ga-obne 
Am.ige and distributing plant at East 
Ibodkhn, recently reslroyeil b\ lire with 
l.ev totaling $50.00(1,* including equipment 

Uvltimork —A complete laboi.itoty will 
be installed in the new school «>f liwnii" 
,ilid public health to be erected at the .b»hm 
Hopkins UnL\ erslt v, estimated to * o.st about 
SI, oo»i, 000 Archer & Allen Onlrul S.cv - 
ing*. Hank Bldg an an hit e« I* 


Massachusetts 

\\ oina- ST1.K -The (Jeolge C Willi ti« \ ' o, 
oi.i nufaet ill ei of papoi piodmts. will lu< ik 
i ouild at i till e foi the election of a 0 -lo)\ 
plant addition. 55x00 ft . neai School St 
tu tost close to $50, (MM) Dock wood i!m , iii i 

A IV. 2 1 l^i ‘(let ;i 1 St. Boston. an an In 
t< i s and engineers 

liiax’KToN Tlie lo« al plant «»l the K • » 1 1 1 
<nl ( o von paitlv desfmvedby fit •• r n entlv 
with Ins*- etslmated al about $12 One |i 
will be rebuilt 

I losTofv — Tin Hunt-Spill* i Mlg t 'o 'is‘5 
Don In stei .f\ * , m.iimfictiuei of mm i n*-l 
mgs has woik undei wa\ on a new I -dniv 
plant addition, estimated to * nst < lost to 
Hbi.noo 'Pli* eornpi.nv re<<'ntl\ took out i 
•li.utei undei state laws, with uipit.il of 
15.000 •bares of stock, no pat value \\ il- 
ia* e E Hiffoid is president. and Robot !•' 
yiake, 212 Beacon St, treasurer 

WOTUfHN - The Welell .lapaumiig Co. 
Patk S< , will bleak ground at urn e foi tin 
'ie<tioi >f a new 2-story japanning vnuko, 
.!.W 1(1 ft . a* 28 Park St 

South Hvplkv Tin Hobok* liuiiiiiml 
I 5 odia t i Co ( l Suffolk St. m.’iuul a* till et 
oi gnrnmi (I pap»*i pindmts will nmimcmi 
(III irnnndlate eie< tiotl <>t a 1-storv nldl- 
tmn 1 inxliT ft. istnnated to < oH ibnit 
^ I n.IMJIl. Colli I net has been aw 1 1 dt'il 1<> 111. 
Austin Co, 217 Ibomlwa’ \e\\ hull 
M ; m a i Al * n i’ii f \ n 1 1 easm oi 


Michigan 

I’oki Hi ko\ The New Egyptian I'oil- 
liml Cement Co, 121‘! Hold lildg , Deliolt. 
has * oniiriem'eU w «u k on the lemod'lmg 
of th< irniet loot] iailio.nl simps, lat.lv 
.‘•((inire.i for a new i einenl -mamiiai t m mg, 
tJanl Tin W oi k with uiaeldnet v install i- 
(Ton. i.s estimated t<> * ost in e\< es- of 

SSOHMMi .John \ Deck, i, TILS Slat. St 
.I’.at Huron, is consulting .ngineei. John 
Hillespn is |it evident. 

Sr Clair-— T he Diamond Civsinl Salt <’o 
has foundations in progress foi a new 
1-stoiy plant addition, 50x150 ft, to be 
equipped as a machine shop and merhann >1 
department llemv Whiting is pi evident 


Missouri 

WEST 1*l\ins — T he National Rend.nng 
Co., Kansas 4Mt> Mo, has plans under wav 
for the constru.tion of a new local plant 
for the manufacture of soaps and gnomes 
Tankage and fertilizer will be seemed Horn 
tha works of the West Plains Seru#i < V . 
Lincoln Ave. W K Ross beads the com- 
pany. * 

Continental — The Alpha Portland Conn nt 
Co., Easton, P ft., is planning: for the erec- 
tion of an addition to the plant of the 
Continents^ Portland Cement Co , re. ently 
acquired for a consideration said to be 
$1,000,000. The new unit wili cost approx- 
imately $500,000, with machinery. "The local 
mill will be the ninth plant to be operated 
by the Alpha company, and will be increased 
in capacity from 3,200 to 4,500 bbl per day 

New Jersey 

East Newark— The John Hewitt Foun- 
dry Co. has tentative plans under considera- 
tion for the rebuilding of the portion of Its 
plant on Sherman Ave., destroyed by Are 
$?0 000 y *° fia os Umated at about 

Bound Brook — T^ ie Rubberold Co., a sub- 
sidiary of the Standard Paint Co., manu- 


facturer of composition roofing, roofing 
paints, etc., has completed plans for the 
erection of a 1 -story building at its local 
works. 100x120 ft. 

Newark -The Pittsburgh Plate Glass Co., 
200 Elizabeth Ave . has work in progress 
on the first unit of its new linseed oil mill 
at Riverside and Chester Aves., adjoining 
its paint works at this location. The plant, 
with grain elevators and nmehtnerv . will 
cost approximately $300,000, and will give 
emplovmenl to about loo men It w ex- 
pected to be lead's for service early til 
March. Hcadqiini tot s of the lornpanv are 
m the Frick Uldg Pittsburgh, Pa 

Trenton- The Jointlcsv Fire Biak Co. 
1130 Clav St, Chleago, 111. has aeqilited 
t local site |oi the ei. *t ion of a new flic 
brick and lefimtoiv plant, estimated to 
. ost close to $75,000, with machinery. It 
will be equipp. .) foi an output <*f 2 cat’- 
ll unis pei day 


New York 

Uoi'Vkknkuh - The W II Loomis Talc 
Ho, Alain St . has plan", neaiing lompletion 
bn the election of a new 1-storv plant on 
l.nal site. 40x110 ft. estimated to < <>.st 
appioxiimitclv $50,000. with pulverizing 
and oth. i ma.hmeiy W 1J lA>omh is 
head 

Oumw.siu tt.i i’h. ogdensbui g Paper Co 
h;is rental i\ . plan- undei . oiisidci atioii t’<u 
(lie eieitloll < »t a 10‘W 1-stnl’V mill addition 
to ( osi about $150,000, including equip 
ment H.oig. <_! M.K.e is ip iliaige. 

North Carolina* 

\i itKMAKU' Miie H.t\ Cotiiu tl is taking 
bids until .Ian 11 for extenalons and itn- 
l >i o\ enioin- in the municipal waterworks. 
m< lading filtration plant, w Itli < hemli al 
house and oth< i departments Tin Hilbert 

• ’ Whlb Co. Durham. N , is engineer 

Ohio 

Nil i s The Oil io Galvanizing Mfg C 
is taking bids for tho const ruction of a new 
l-stoi> plant addition. 72x120 ft and will 
hunk ground at an early date. JO F Ih’iit- 
1* \ is bead * 

< iNciNNATl -Fite, 1 )e. 17, destroyed 

tw<< buildings at the plant of the Jarcckt 
Cbeuii. al Co., at St Bernard, near Cin- 
cinnati. with loss estimated at about 
$1,50,(100 including equipment and stock • 
It is planned to rebuild 

\ 1 1 1 \ nue Chillies It. Smith and L C 
Hook of the Manufacturers’ Sales Co. Alli- 
ame, ii:i\ i organized a new company to 
i.peiMte the pottery now in course of erec- 
tion on site secured through the local Charn- 
bei of Commerce, between Sebring and 
Hliame The initial structure will b< 

L stor \ 85x200 ft. and will be devoted to 
the decorating of wlritewnre and cbmawai* 
jiioducts Two dei orating kilns will be 
"(cited at the present time, and four addi- 
tional mi. li units ;i t ,i later date It i- 
planned to < oiiiini nee operation- hit* In 
( muni v 

Oregon 

SrniN.il iki.p iiie Carbolineuni Wood 
I inducts Co. I’oitiand, has arranged foi 
the establishment of a m w wood-ti eating 
in. I oieosotmg plant on local site Tin 
picsent vvoiks .] 1 Aldei will be removed 
to tills l.xation and additional equipment 
Install. <1 In pi o\ ide a i.Mpaiity of 1 ear load 
p. i da\ 

Pennsylvania 

I’li’JTS'J'rtWN T1i* Vlod*i Tire Co. lias 
bioken ground for the erection of a 1-story 
addition to its plant Grange II. Stark - 
wentiiei beads tire company. 

Amuiudok -The Standard Seamless Tube 
Ho, 313 Gth Ave., Pittsburgh, manufacturer 
of steel tubing. Is considering the erection 
of an addition to its local plant to cost 
about $75,000 H E 'Wharton is company 
engineer 

Midland — The Pittsburgh Crucible steel 
Co. has ronmieneed the installation of a 
new liquid purification plant at Its local 
works, to be equipped for a capacity of 
12,000,000 cu.ft. It will be used to purify 

* oke oven gases, and iH expected to be ready' 
for service early In March. 

Allentown — The Royal Paper & Bag 
Co. 16 North 7th St., has authorized plans 
for the rebuilding of the 3-story plant, 
60x230 ft., at 37-41 North 7th St., recently 
destroyed by fire. 


Texas 

Houston- -The Sinclair Refining Co. is 
said to have tentative pjans under way for 
the erection of an addition to Its oil refinery 
on *he Houston ship channel for consid- 
erable increase in capacity. 


Pioneer The Ymeikan Oil Co., Tulsa. 
Okla.. has commenced the erection of tire 
first unit of a new refining plant mi local 
site, and will inaugurate work on the sec- 
ond unit at an early date. The total plant 
will have an output of about 5.000 bbl. 
per day and Is estimated to eost approx- 
imately $100,000. T J Ryans is president. 

Virginia 

Hraiivm Sutpliin A Snell ate planning 
fm th*> est-ibUsliuierit ot “ local plant for- 
th.' inamitaetuie of shale brick, w-fth dailv 
output of about 50,00(1 hi irks Inquiries 
are being mad.' for rnnehiniMV and operat- 
ing equipment 

Galax — W ork will be commenced at once 
"U a new filtration plant at the municipal 
waterworks, to have a eapaettv of about 
500 000 g; j 1 1 mux* Tli*' Carolina Engineer 
mg C<>, Wilmington \ C is engine M r 


Washington 


tn.v.Mi'U The West Coast Pulp & Pa pci 
* ° . tvienth oigaui/.ed to » .instruct and 
op*‘i ale i lot . * I p.tper mill, will be opeiated 
b\ tin s.un. int.-i.'sis as euntiol the Haw - 
lev Pulp A Papri H„. Oregon City, Ore 
In addition to the acquisition of a local 
'dto for the pioposol mw mill scoured In 
< o-npei atlon with the Olympia Manufae 
tin ei s’ \ ssi u la t Ion tho company has pui - 
.iias.'d «) lot met hiewerv at Tumwatci 
and will i enio.h’l the stiueture for another 
papei mill The laiget mill to he eon 
S |. ru ;'- t i v: 111 ,n!4( rlns, “ Ul $750,000 instead 

of $. 010 , 001 ), as pievlouslv antioutieed, and 
IS expel led to la tead\ fill Sel'V lee in llhotll 
12 months 


West Virginia 

<4* 1 V It I l , ’STuX ’Phe l.lbbey -Owens She. t 
Glass Co. Nieholas Bldg, Toledo, O , is com- 
pleting plans I’m the eieetlon of the pro- 
posed addition to Its local plant, to Include 
a numhei of new buildings, with maehltier \ , 
.‘sthnated to cost appr oximatelv $2,000,000 
The Owens Bottle i 'o , same address, a 
suhsldiarv oi ganiza t Ion, is also perfecting 
plans fm the n»*w addition to its Charles- 
ton wotks ’’onipi ising additional structures 
than those initially considered. Increasing 
the estimated investment to about $750,000. 
with luaehinerv The Devon* Co,, Nieholas 
Bldg . Toledo, is engineer for both projects 
and E l> Libbey heads the companies 

Hu.xrlkston — The Evans Lead Co is 
planning foi immediate operations in the 
portion of its new local plant just com 
plcled. giving emirtoyment to about llllt 
workers 'Phe plant wMIl specialize In the 
pioduitmn of red and white leads Tentn 
ti\" plans an* now under consideration for 
tin* enation of two additional factor v unit*- 

Mexico 

Svnta Eir alia -The San To\ Mining 
Ho has tentative plans undei way tor 
extensions and impi ovements In Its plant 
to cost about $100,000, including the Installa- • 
turn <>f considerable new equipment An 
appt opriation of the amount noted has be<*n 
art anged Charles M S( bwab, head of the 
Bethlehem Steel Co, Bethlehem, I’a. is 
mtei csted m th. . omp.im 

Cuba 

C\ai,\i.rn 'Phe Estn*lla Sugai Central. 
Ltd , has plans under consideration for the 
i •‘building of the portion of its mill and 
power house at Cespodes, recently destroyed 
by fii<*. caused by an explosion 


Capital Increases, Etc. 

The Rokhmjcr & Habhlachbjr Chemical 
Co , 700 6th Ave., New York, has filed notice 
of increase In capital from $1,800,000 to 
$3,250,000 

The Fuknuhtown’ Porcelain Cca. F'l-cnch- 
town, N J., manufacturer of electrical por- 
celain products, has arranged for an 
Increase in capital from $100,000 to $350,000. 

Tiie Boydkll Brothers White Leap & 
Color Co,, 432 East Lafayette St., Detroit, 
Mich , has filed notice of increaae in capital 
from $1^50,000 to $337,500 for general 
expansion. * 

The Inisana Zinc: Creobotino Co., Terre 
Haute, Ind., has arranged for exchange of 
name to the Indiana Wood Preserving Co. 

The Union Card & Paper Co., 45 Hfeek- 
man St , New York, N. Y., haw Arranged 
for an increase in capital from $150,000 to 
$500,000. 

The Perth Amboy Chemical Works, 
Inc., 71 Buckingham St., Perth Amboy. 
N. J., lias filed notice of Increase In capital 
from 840,000 to $1,(^0, 000 for proposed 
expansion. 
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Industrial Developments 

Paper- All of tin* pa pet rnillH at Wmdsoi 
l jd< Kb, Conn., have adopted a rapacity 
h< In dule, (overlap day arid rdglit forces on 
an X-hr shift Tin* plants mciiah tin 
Unrru an Writing Paper Co, C 11 I), xter 
Sons, and tin* Windsor J I\ip,» Mill-*, 
inr, the last note! being opi*iatrd l>\ .1 I, 
Sm>lh Co, Now York 

Pnprr and pu^, mills at Foil William 
I’d op* i at tons and > t • 
ri heaviet pt odiM’t ion 
numlM j of months past 
Co, Knpiiakasing Out 

* " ■* ■ in’ < onsttia lion of a b»» al 

Milphit. pulp mill and will operate at tin 
plant at maximum <npa<itv rot an lnd*t] 
nil*' pi t iod 

t 'Kit a MU' A .ompbte settlement has him 
rlli’i l<*d In t|i*‘ g, neial wan biatxh o| th- 
potti-M indust i \ , following a in w.ek*- 
strike, with a (oinptnmise wage ndvami of 
•« i" 1 "’tit ove) [Mi v lolls s< hedllh > Tlx 
men iikKi d foi a ? pet rent Ineie.isi 

The Of eight on Hnrk A’ Tile Oo , i ‘i.-igl, 
ton. Mo. is pet fe. ting plans for f|,, 


* Mlt . have ini j . . 

now running on 
M’hedule than f, t 
The Spun* Kali 
lias eompp ted t h< 


esumption J nioduehon’at its loea’l p| 
rollow'lmr J ■ - - - * 

months 


nut down lot a numh< i of 


m Tje Independent liu.k Co, Tt i nt on 
n.' 1 »r»« |r »t.i*«i„ K acli\, op, m, J im,- at 

hie, o i its lout In nk manufacturing plant* 
at Itordentown and vulnity. and ,xp,,D 

n" 1 l '" OUKh ' ra ' »•« 

Of. , v , ' < \K!‘ nW 7‘ H,i<k K Till Co Oklahoma 
k h ‘ 7 \ ontimdng piodu, lion on 
mnoh , V ll,< ' an,] PUrposiH lo riiak, a 

mini het of plant additions ,b-\cnp , 
maximum of lo.noo hn< ks ... ' , 



< Jeneral ware potteties at Ticntun \ I 
me advancing piodu, don, following th* 

settlement of tin Ht.ike with the open, t IV. 
potters I lilhuh Iplila, Pa, pottch- a., 

alno Increasing then outputs, and th. 

S 'y V f p, V n,H in ,hl * ‘IlHtiilt an now 
i tinning e|os» to pm p,>| < ,-nt 

The IV, til Amimt Tile Co. Pe, ll, \ m |.,.v 
N . .. is maintaining full rapacity at in 
lineal Works and has , xtenmons unde, w.n 
Tor early lneren.se 

The Plrmlngham Hollow Tile Co i,;„d, \ 
Ala,. Is running full, with i egular \vo, knu' 
totee (tnleis on hand an said lo Insun 
eomlnim.ru e on this Imsts thioughout th< 
winter season 

The Standard Brick Mfg Co Evan-vill, 
ind , Is i tinning at both of its plant at 
!!‘ast U, ! l . »«.l plans to t ontinue 

UlTWlKIt The Co net a 1 The * Utlhhct , 
e.iiNt Akron, o, is « nmpbttng the en,tiou 
of three new plard additions at its |,u ,1 
works, and pn, poses t,, p| a , , th, unit* ,t, 
full .ser vhe in .lanttaiv oi Bebiusiv ’Pie 
present otllput Is on a bads of 
daih, and this prodtt, tion will b«- dot,h),d 
ns soon as the new units ; ,n j, a ,|v 

The Kelh Siuingfleld Tin Co, Aknm n 
is maintaining piodu, tion on a i.tpoiiv 

s, heduh; and will on this basis 

for an Indefinite period 

•,.oV’T A 0 | 8 ,, , ' ,,, ! ln W | "K the , -losing (d a 

t. Ml with the Ame, lean Smelting \ Itetlning 
i,V 4 . fl Uu purchase ot its ,„n,e output ol 
* "}. 1 utu’ent i ate fot a pet md of \eais the 

,!! 1 "J 1 * l^'d Co d \ e„. 

'*• , is a> I angirig to inr.e.ne pt ini e, hot, 
at its total plant The Callahan eomnim 

V“J ’"•TUxmI a s 1 1 h s t a 1 1 1 , a | i n ( I > t e sV * 1 1 1 t *1 1 , 

dVs He! K '°' ‘n this sam, 

II" Ihtv View l-Aamdi \ t'o, Sandusk' 
o »H an anging lo, tie n opening of 
plant eatP, in .lanuuv. aft,, , s| u ,t down 
to, mote than . i months 

The Iniernation ,1 NiekeKV h ,s advapeed 

od,ut ,,n at its Port Colbo,,,,. nnl ,, laMt 
to th* highest pond suae I la , los, ,,f tie 
wai gi\ Ing emjtlov ment to a 1 ge m, n a , d 
wot king, fo.ee Po, ,h. Ih^t.m, Iti I 
}'• Ts piodu, tion ol Mon, i , m ,,,1 

is honig- shipped fun,, th, f,| ml 

The m ass found, \ of tin \<w # Holland 
Machine a I- outwit > Co llollflnd l\, 

lms tmnas.d piodu, lion to , full tun, 
basis giving , mplov m, nt t^,. 
working lor,,* fo, the tiist inneln , num- 
ber ot weeK.s past 

TIm Molmwk Mining Co iMumet. \i„ j, 
is i (Timing two hntdfi at u- stamp mill,' 
under a 3-shift working d ,v on i piodu, 
tion schedule of handling ipu of 

roek per month 

IRON am* Stkki, -The Woodwind lion 


Th, .National Tube Co, Pittsburgh Pa, 
a uhsldbuy of the United States Steel 
<’oip, is advaneing operations at Its River- 
-ub works. Whei'ling, W Va , a plant that 
i us, d for reset ve servlee in times of heav\ 
d< m.md f tot li blast furnaees have been 
blown in, while twm bessemer eonveiters* 
at, operating , five of seven W'eltling fur- 
fiao - will also i>e a, tivm fo, an intlefirute 
l„ ?iod 

']|m Minn* sofa Steel Co, Duluth. Minn, 
|L i unnmg on a , ap.o it v iiasis and will 
'ontimu on tins s< iieduJe 1m an indefinite 

pi I Jod 

lie T, iirnliull S(,e| < 'o , Youngstowui, () , 
i d'v< lopmg in, teased pioduetlon, and 
Hioid -Jupnients ate being made from the 

m, JI ^ ri * w liigli a vet age was attained 

m \,»v, itdar, with a moved finished lo n- 
11 *r, of :;L',IiI)I| tolls of sheets St, Ip steel 
'►"I tin plat, A full working fon, is being 

< mplov , d 

Tb, * ’ him go St,, i t’o , l'lttslmigh. Pa , 
*' 1 blown in several additional twrnaee.s 
dm mg Do ember, and will soon have if, 
•" l<> Minks m blast 

l», Ha distil, f bound, <1 hv Johnstown. 
■' Who brig, W Va , and Warren O 
*, 'V 11 ()1 *'l»sl imnao-s out „f* lU 

,,M ,,oVk hi operation, the largest 
mimhej m more than J vears 

The R, publi, Iron A Slo l Co, Ihnning- 
I 1 " 1 . l,;,s two fur nines in blast at its 

'* U " ,K , S ! ""l v\ ill ke, p th, slinks active 
V" itMW-llnit. |i,ii,i(l Th. Central Coal 
A ion (o. n, Hus same district has on, 

, k 1,1 M,vh< - Ms has also the Alahama 

\,u Th, Oak Kxtrart Co, 

n, vv pot t i a manufaetutei ol sulnhui ie 
j" and other acids, has lesumedopeia- 
L s,! 1 , , V oi 1 ' Pdlowmg a cm tadment 

Th- Tavloi P.iothem Do . R n( j u |ab Tex 
, the imtallut ion ol e,,u.p- 

d*.v .;i r, i : ,M v;r r v ,m 7 * *«• "m 

ili<<’d I,, n, ’ 'topping Plant and has 

i,»,V ium U,, “ ,l ' S,,, ' VIM 0,1 “ Dili p, odu, - 

v e*- ^ 



n, vv m il \o‘ I i* " P*‘t sons a| th«* 

ter 


Tub Soi tiiehn Atlantic Fertilizer Co.. 
Augusta, < la , has been incorporated with a 
capital of $15,000, to manufacture fertilizer 
products The incorporators are R C. 
Neely, Sr. and Jr, and S. H. Wilcox, all of 
Augusta. 

The Ant- Roach Powder* Co, Newark, 
N. J,, has been incorporated with a nominal 
capital of $.*»,000, to manufacture Insect 
powders and other chemical specialties. The 
incorporators ate Rdwrud It. Zimmerman, 
( *"orgc C \\ ehei’ arid .John A. Derringer, 
aJ South Or tinge Ave , Newark The last 
noted represents the company 

The Ravi, nt Com-, Pittsburgh, Pa, care 
or the Capital Trust Co of Delaware, Dover, 
Del, representative, has been incorporated 
under Delaw at e laws with capital of $35,000 
to nianufa, hue varnishes, polishes, etc. 

The Amaiiex Cori*., New York, N. Y 
, Holmes, Rogers Ai Carpenter, 20 
Umad St.. New York, representatives, has 
been incorporated with a capital of $20,000. 
to manufacture , hcnticul products The 
ineorporatot s ate K Fetratiti and D Rodi- 
nella. 

PiTTsitrnoit on, & Uefininu Co, 

I lttshurgl) I'M , is being organ 1 , zed to munw- 
lacture refined oils The incorporators ate 
Robert A Uundl, , Ceorge J-'aunee. Jj . and 
Uyde J) Heistel Application for a state 
charter will be made on Jan S The com- 
pany is represented bv J. Merrill Wright 

The L J Tiller v r Oil Co, Beaumont. 

in, ' u Ll )orat ",l with a capital 
of $#,>,000, to manufacture petroleum prod- 
ucts The in, orporators aie 1^ J Tilb-rv 
I D t'Miuph, 11 and C t; n’ooks, all ,,f 
Beaumont, 


New Companies 

J" 1 ; Heim. ’ks N Divine Zinc c„ 

p Vuin 1 • rhl, TK ( >. HI* has been imo!'- 
‘ otu, / > ' a ° r *3«.«00, to manu- 

'.orf, 1 1 ; n ;; ;^r 'r'\" i T'r iH Th - 

K --'< Tlmhn ■ ' w 

Vr T,‘" W.M 

list not, d lepirs.V.t: ti. 1 N,W ' ,,,k TUv 
m , s, tits tb, , omp.im 

Tm CRUAwn-tt Ciikmicw Co . n,.w 

V lb, in v \ ’ o| ,S ^ Dvan attotnev, 

l"M ..led W »th a 1 ,’!, p,< al* WV $1'0||, IMM^* \o 

' •>' " °°d and H , Hand 

P. T ' h,s X, h U . lT “ ,t,,VK 0> ’ Hhilndelpbia, 
a i*- l>, .’ti Ituoi pointed with a , init ’,1 

V V‘ IVH ts 1 

bill S' - Plnladel 

' H , asm et and representative 

Tin’ IIavvai n i’ovkah Paint Co, ,\Vw 
1 ,* , ! s ’ ' • has been ineo, p,„ ,,t, <( w i 1 1 , m 

• ipit il of $f no ooo, to manufutuK paints 
iinis|„s ojis, et< Tin in, oi pm ,itoi s a i c 
-'7 mm, r J^Htsie Con, ml and 

• "1^, Nt till, all of New Ol bails 
I 'b \\ i! i,i m antic River I* vi-er , < a,e 
Vi , n " Phaitei Co , Foul iiblg 

m, "! n ‘7r,'' > ' 1 b, ' rn >b« oij)o,.,t,-d 

'7 with capital of 

' 1 •, Dianufaetiii paper p,<, duets 

U1,h '»«iH m New England 

. . J' .'.J VR1.ES Walsh (X> , Phil.ob lphui. 

1 i h is be, n in, orporntci with a (apitai 
«d ■frot iuhi. to m.inufacture hi i, k tile and 
K md, i’d products F K White, f,t32 Beba- 
,luM •' I’blladelpbiii, Is treasuor and 

l epl ,‘s, ‘ti 1 a t i V , 

The Keene Chemical Co. New York, 
N 1 , e i re of S S AN Intel 2f»l Broadvviiv 

&rj 

•' ^ Wetssbatim and E 11 Baiker 


Coming Meetings 
and Events 

American Ceramic Society will hold Its 
-nualmeeting in Pittsburgh. Pa., B>b. 12 

American Chemical Sociktt wlll'nold lt« 
spring meeting April 2 to 7. 1923. at New 
Haven. Conn 

American Electrochemical Society will 

^ meetln ^ Ma y 3- 4 and 6. 

City ttt the Commodore Hotel, New York 

American Engineering Council, execu- 
tive organ of the Federated American Engi- 
neering Societies, will meet m Washington, 
D. C„ Jan 11 and 12, 1923 

American Institute oe Mining and 
Metallurgical Engineers will hold its an- 
nual meeting in New York City during the 
week of Feb 19, 1923. 

American Society for Steel Treating 

,, Jt 1 ,* its winter sectional meeting in 

19®3 C ty C U ’’ Ch,vti ^ 0 ' Feb. 15 and 16, 

International < ’hamper of Commerce 
will hold its second general meeting In 
Rome, Italy. March 19-26, 1923. 

National Foreign Trade Council wl'll 
hold its annual conference April 25, 26 and 
27, 1923, in New Orleans, La. 

New Jersey Chemical Society holds a 
meeting at Stetters Restaurant, 842 Broad 
St., Newark, N. J , the second Monday of 
every month. 

Society of Industrial Engineers, with 
headquarters in Chicago, will hold its spring 
convention in Cincinnati, April 18, 19 and 
20, 1923 The major subject will be “Man- 
agement Problems of the Smaller Plants.” 

A Paper Industries Exposhtion will be 
held In < Stand Central Palace, New York 
Cit>, during the wt'.’h of April 9, 1923, by 
tiu- international Exposition Co 

The following meetings are scheduled 
to be held in Itumford Hall, Chemists* 
Club, East 41st St, New York City; 
Jan. 5 — - American Chemical Society, reg- 
ular meeting Jan. 12 — Society of Chem- 
ical Industry, Perkin Medal. Feb 9 — Amer- 
ican Elect tochernlcal Society (In charge), 
Society of Chemical Industry, Soci6t£ de 
Chitnie lndustr lelle, American Chemical So- 
ciety, jolfit meeting March 9 — American 
Chemical Society, Nichols Medal. March 23 
— Society of Chemical Industry, regular 
meeting. April 20 — Society of Chemical In- 
dustry (in charge) , American Electrochemi- 
cal Society Soci6t6 de Chimie industrielle, 
American ( henneal Society, Joint meeting. 
May 4-- American Chemical Society, regu- 
lar meeting. May 11— Socl6t£ de Chimie 
Industrielle * (in charge), American Chemi- 
cal Society, American Electrochemical So- 
ciety. Society of Chemical Industry, Joint 
meeting May 18 — Society of Chemical In- 
dustry, regular meeting.* June 8— American 
Lnemical Hocictv meeting. 
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Problems in the 

Production of Sodium Sulphide 

URIN/j the years 1917 to 1920 there was an annual 
production of sodium sulphide in this country of 
46,000 tons. The size of this industry has been the 
cause of considerable surprise, for it is not generally 
recognized that sodium sulphide is so important a com- 
modity. It Is obtained both by the reduction of salt 
cake, sodium sulphate, with coal, and as a byproduct 
of the barium industry. Since the ultimate survival 
of the barium industry in this country is at least partly 
dependent upon tfie tariff, it cannot be regarded as a 
basic source of sodium sulphide. Future progress in 
productioB, therefore, is rather definitely limited to 
improvements of the technology of the salt cake process. 

The furnacing of salt cake to produce sodium sul- 
phide#is a good example of a common type of problem 
met in chemical industry. The technology is surpris- 
ingly primitive and improvements are easy to visualize. 
But wl en it comes to the point of changing the process, 
it is impossible to show a priori a distinct advantage for 
the improvement, even on paper, because of the many 
variables. Moreover, the industry is bound by con- 
servatism to an extraordinary extent. 

At present salt cake is mixed with about half its 
weight of coal and treated in a rotary or reverberatory 
furnace. The material is gradually heated until it 
melts and reduction begins. As the reduction nears 
completion the mass becomes more and more solid until 
finally the charge is dumped and the cycle is repeated. 

• Perhaps the first thought that occurs to the average 
chemical engineer who observes this process is to make 
it continuous. But a continuous process must take care 
of all three stages — preheating, fusion and reduction. 
The character of the charge changes fundamentally 
during the reaction from a mixture of finely divided 
solids to a mobile liquid and partly back to solid again. 
To attempt to carry out such a reaction in a rotary 
furnace weuld require a much longer one than is at 
present used, the operation being perhaps analogous to 
that of cement burning. But# the changes of state 
which Jhe charge undergoes would present grave if 'hot 
insurmountable operating difficulties and these would be 
enhanced by the fact that sodium sulphide burns 
rapidly after the reduction is complete. 

Thus the time factor is s§en to be of vital impor- 
tance. This is the reason why the continuous process 
used for the reduction of sulphate in the paper industry 
cannot be applied to the manufacture of sodium sul- 
phide, for in the paper industry reduction is not com- 
plete and the presence of sodium carbonate, the 
product of sodium sulphide decomposition, does not 
represent a serious loss. 

Other methods? which get away entirely from the 
rotary furnace process, have been suggested. One of 


the most promising consists in injecting a finely 
divided mixture of coal and salt cake at the top of a 
stack. The tower would be heated by means of tuyeres 
and the mixture would work to the bottom where the 
products would be removed. The improvements in 
yield and replacement ^ost which would result from 
this or any other radical change can be estimated only 
after complete investigation. Meanwhile the cost of the 
investigation, the high investment in present equipment 
and the lack of any positive assurance of satisfactory 
results have held back investigation* and consequently 
defeated progress. # 

Long-Term Credits 

And the Fertilizer Industry 

P ROMINENT men in the fertilizer industry have 
stated frequently during the past 2 yearS that the 
sale of fertilizer on long-term credit is one of the very 
serious problems. Stated briefly, the situation is this: 
Fertilizer is delivered before the crop is planted and 
paid for after the crop is sold. If, as in 1921, there were 
large financial losses and many failures on the part of 
the farmers, the bills would not be paid until the har- 
vesting of the next year's crop. Naturally this would 
have to affect the price of fertilizer during the following 
year, as at least the interest on the money involved 
would have to be absorbed. 

Several statesmanlike addresses have been made on* 
the subject to fertilizer manufacturers in which the 
imperative need for doing cash business was urged. 

It is a real handicap for the industry to have to act as 
banker for its consumers and it militates against the 
proper development of local banking. Of course his- 
torically the industry has only itself to blame. For the 
practice was started in order to increase sales and to 
establish the confidence of the consumer in the product. 
Now the producer can't let go. During this last year 
an increase of cash business has been reported, but we 
learn from those associated with the industry that it is 
very doubtful if it will ever be able to emancipate itself 
from the granting of long-term credits. 

To the outsider it looks as though severe competition 
actually has proved undesirable for the consumer, 
which is a peculiar anomaly. So anxious is the individ- 
ual manufacturer for business that if one producer were 
to offer cash terms only, 4he customer could shop for 
material elsewhere and get it on the old terms, which 
almost amounts to “pay wh?n you get ready/* So the 
net result is that because of intense competition 4**© 
industry must still adhere to the antiquated procedure 
and carry the customer till after harvest. This must 
cost the customer more than straight interest which he 
would pay as discount on a commercial loan at a local 
bank, for there is much more risk for She manufacturer 
than there would be for the local banker, who is in 

'*yVK. 
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closer touch with conditions. Here is a case where a 
gentlemanj^greement ought to be of distinct benefit 
to the coflRmer, to say nothing of the producing in- 
dustry. 

Our Problem 

Of Immigration 

S INCE 1882, when Congress passed the first general 
immigration law, this country has been experiment- 
ing with various measures designed in one way or 
another to curb or limit the incoming stieam of foreign- 
ers. In all that time, however, we have never formu- 
lated what might be regarded as a permanent immigra- 
tion policy. To find the reason for this it is necessary 
to go back a bit into history. 

In the past 40 years our attitude toward immigration 
has completely changed. For several decades before the 
war the subject was regarded purely as an economic 
problem and the immigrant's effect on American indus- 
try and American wages was the paramount considera- 
tion. Little thought was given to the social aspects 
of immigration; the capacity of our great melting pot 
was believed to be unlimited. But tin* developments of 
the war very abruptly changed our viewpoint. The ra- 
cial characteristics and the quality and character of the 
incomers were more carefully studied. Their attitude 
toward American institutions and toward our standards 
of living completely overshadowed any economic ques- 
tions involved. Already it had become apparent that 
there was danger of too much infusible material in our 
melting pot and that slag inclusions were threatening 
to weaken the pure metal of American citizenship. 

This change in attitude was to some extent attributable 
to a very important change that has occurred in the char- 
acter of immigration. From 1870 to 1800 practically 90 
per cent of our immigrants were of the Nordic races, com- 
ing from northwestern Europe -including the British 
Isles, Germany, Scandinavia, Belgium, the Netherlands 
and France. But about 1900 a different trend became 
evident and the Slavic races appeared on our shores in 
ever-increasing numbers. Soon Italy, Austria-Hun- 
*gary, Greece and the other countries of southern and 
eastern Europe were supplying as much as 80 to 85 per 
cent of all our immigrants. And these newer arrivals 
were less stable, inclined to he radical and somewhat 
more than a third of them were illiterate. Further- 
more, they were not readily assimilated. 

While the Nordic immigrants had gone largely to 
the farms and factories, the Slavic were generally un- 
skilled laborers and were satisfied to remain so. Still 
another complication in recent years has been the in- 
crease in the proportion of Jews of a type inclined to 
enter trade rather than industry or agriculture. 

The present 3 per cent immigration law, admittedly 
an emergency measure, has not contributed a great deal 
to the situation. Designed to limit admission from any 
particular country to 3 per cent of the number of that 
country's nationals shown in our 1910 census, the law 
made the fatal mistake of failing to take into account 
the number who returned to their former countries. 
This accounts for such inconsistencies as the admission 
of only 4&00Q Italians lastly ear during a period when 
68,Jp0 former immigrants actually returned to Italy. 
The principal good that has come from the present law, 
however, has been the material reduction in the pro- 
portion of undesirables. Southern and eastern Europe, 
instead of auppiying 750,000, as in many past years* 
was limited under the quota law to 156,000. Needless 
to say, the quotas from these countries are always 


filled. Thus the maximum number of Greeks and Turks 
to be admitted during the year ending June 80, 1928,* 
had already been supplied as early as November, 1922. 

As the present business revival continues there is a 
clamor in many industries for more workers— in fact, it 
cannot be doubted that in many localities there is an 
actual dearth of unskilled labor. Pressure is being 
brought to liberalize the immigration laws, to let down* 
the bars in order to satisfy the economic needs of the 
country. As a nation it would seem that we are con- 
fronted with the problem of polluting our blood stream 
in order to get economic relief or of preserving our 
blood stream pure and suffering an economic loss. 

What, then, is the way out? In formulating a per- 
manent economic policy toward immigration (and we can 
never get anywhere until we do) we are confronted 
with the necessity of effecting a working compromise 
between these views. But, at the same time, “a number 
of other factors must be considered. Qualitative selec- 
tion of the immigrants to be brought in and their intel- 
ligent distribution after they arrive would certainly 
seem advantageous. After excluding the undesirables, 
the aliens in the country might be registered and their 
movements followed closely for the first year or so in 
order to observe their progress in Americanization and 
their industrial occupation and service. Finally, it 
might be possible for an immigration commission to 
keep informed about available supplies of foreign labor, 
in order that we might know where to turn for the sort 
of man power needed by our industries. 

Whil^ the framing of an immigration policy i?> still 
in a formulative stage, those of us in industry cap 
contribute to the situation by making the closest study 
of our own labor problems in their particular relation 
to the foreign-born worker. It will be only when we 
can furnish our legislators with definite quantitative in- 
formation regarding labor shortage, turnover and effi- 
ciency and interpret this in terms of nationality, race 
and length of service that we can expect to have a 
scientific solution of our immigration problem. 

The Menace of 

Loosely Drawn Contracts 

P ROBABLY a vague security is felt by a manufactur- 
ing organization in contracting for all of its “re- 
quirements" in a given commodity, for the practice is, 
widely followed. In many cases it is harmless, as when 
a relatively large producer agrees to take care of a 
relatively small consumer. In such a case the maximum 
requirements of the consumer will hardly be an appre- 
ciable percentage of the producer’s output. But where 
producer and consumer are more nearly the same size 
and where variations in consumption may«be a rela 
tivelv large percentage of the total output, the contract 
must be drawn with considerable care. Loosely drawn 
contracts are especially a menace in such a case $nd the 
court records are filled with disputes about them. Ex- 
actly the same thing is true of the converse, where the 
total output of a factory is contracted for. The many 
cases cited by Wellington Gustin elsewhere in this 
issue strikingly confirm this fact. 

The reasons back of the practice of making loosely 
drawn contracts are probably more fundamental than 
mere carelessness or ignorance. There is a tendency to 
believe that in vagueness of expression lies a flexibility 
from which advantages may accrue. ^ It is usually for- 
gotten that flexibility is a two-edged sword and that the 
advantage may lie with the other party. Jtn addition 
there is also the contract which does not express ac- 
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ourately the purposes of both parties. This is caused 
«hy loose thinking which makes for inaccurate wording. 
Such a contract may be made with perfect good faith 
on both shjes. 

Nothing more completely destroys the friendly good 
will which js the leaven of business relations than a 
dispute about money— a dispute in which both sides feel 
that they are being wronged. Mr. Gustin’s article is 
of great value because it focuses attention on a funda- 
mental principle which must be periodically called to 
mind. Good faith alone is not adequate in business 
deftlings } but must be supported by accurate expression 
and complete understanding in and through business 
contracts. Good # contracts are promoters of business 
health. ' 

^irt • 

In Sfteel 

P RIOR to the war most all steelmakers thought 
that slag and metal had some mutual repulsion, like 
oil and water. They would not mix, and if you gave 
the metal a chance to settle quietly in the furnace, ladle 
or even in the ingot mold, all the slag would gather 
on top, s*eparated clearly from metal free of the last 
traces of slag. Then if the ladle and mold were clean 
of dirt, the resulting steel would be sound, except per- 
haps for a few surface seams or blisters which perhaps 
were healed in rolling, some blowholes which could 
always be welded shut, and maybe some pipe or shrink- 
age cavity in the top, which could be cropped. 

Sofiic steelmakers, and big ones at that, think so yet. 
•They are sure that those little black spots which must 
be hunted for with a microscope cannot have any in- 
fluence on the quality of steel; things so little don’t 
count. Anyway, the chemical analysis is all right — 
sulphur and phosphorus are both low. Gas? “Why, 
how can there be any gas in that solid, dense ihetal? 
Besides a cubic foot of gas is almost too light to weigh, 
and that much steel weighs 500 pounds; if there ever 
was any in the blowholes it is all squeezed out. You 
scientific men are always looking for troubles which 
do not exist — here’s good, sound dependable metal we 
can m ake in large tonnage. Why are you so fussy 
about it? Pefhaps there’s a bad piece in it now and 
then, but we’ll gladly replace those, and it’s good uni- 
M form stuff. We stake our reputation on it. Would 
you think that Professor Micrograph knows more about 
steel making than our experts and the combined life- 
long experience of the Tonnage Steel Co.? If a i-in. 
section gives you a few failures, use a 3-in. section.” 

But there are some problems which can’t be solved 
that way. During the war, recoil cylinders and gun 
tubes had*to be made in great numbers, strong against 
great bursting pressures and yet light enough to be 
manageable in field pieces. Afid for the life of them, 
the Tonnage Steel Co. and all its experts could not pass 
the inspection more than ten times in a hundred. Alloy 
steels were blamed. If only carbon steel were specified, 
of course that would have been a different matter ! 

The war is over, but like the peace such metallurgical 
troubles are still with us. We are more and more in- 
terested in high-speed transportation. Forgetting air- 
planes and subways (although the matter applies to 
them as well), automobiles are driven at 50 miles per 
hour oftener than they were sent 35, five short years 
ago. Every increase in speed increases the required 
power much faster, throws stresses into each member 
at a greater rate and searches out hiddefi defects in all 


parts ceaselessly. So the world 
certain brake drum made from Tonnage 
bon steel has been turned out by the 
reason to suppose that that design is 
that it will be used forever, or that di saStrOu^f aitures^ 
will never occur with faster and faster driving. " v ; 

In fact, such a condition actually exists. We haVb 
in mind a manufacturer of a very fine automobile 
has built up an enviable record for quality and rolf&biF 
ity. Each part going into the machine is carefully* 
made, under constant and minute inspection; stock 
parts are tested by lots before ^assembly and each fin* 
ished car is taken out on a test run by a driver deter- 
mined to jar loose anything that is loose. Production 
had practically been standardized, yet without any 
very great difference observable in the routine tests, the 
number of failures during test runs gradually increased 
in both carbon and alloy steel parts to an alarming pro- 
portion. What was worse, reports of one or two fail- 
ures in service began trickling back. 

After intensive investigation the cause of these fail-, 
ures was found to be almost invariably the same as 
the cause of our old enemy “flakes” in alloy steel; dirt. 
Close visual inspection of finished p$rts or fresh frac- 
tures would not reveal any sign of trouble. Nor would 
there be anything *wrong in the chemical analysis. 
Microscopic examination of etched samples seemed also 
to give acceptable structures — not particularly free 
from ferrite banding and ghosts, and yet not noticeably 
worse than acceptable material. However, a polished 
unetched section invariably shows a great number of 
round black spots apparently hidden by etching* many 
tV in. across or larger and not more than i in. apart 
at 100 magnifications. Often these are arranged in 
rows, whereupon a service-fracture would follow a 
series of these rows and exhibit an appearance of stair- 
steps. If a broken connecting rod was pickled deeply, 
all manner of seams appeared, apparently the vestiges 
of laps, pipes and unwelded blowholes. 

Of course, the Tonnage Steel Co. would not accept 
the blame, nor be held to a specification demanding less 
dirt. It wouldn’t admit that any dirt was there 1 Bub 
less conservative concerns were willing to make smaller 
heats of steel, exerting the most extreme care and the 
utmost resources of modern electrometallurgy. The 
result, while not perfectly clean steel, is certainly far 
ahead of anything to be had on the open market. And 
i he proof of the matter is this : that when a troublesome 
part is made of clean steel, alloy or carbon, failures 
suddenly cease! 

So, at the present time, most of the energies of the 
metallurgists of that motor company are devoted to an 
endeavor to get cleaner steel for forgings and bar 
stock. Their specifications now read, in effect, “The 
steel shall be free of blowholes, internal defects and 
solid non-metallic inclusions — the purchaser to be the 
judge of this requirement.” Microscopic sections are 
taken of all highly stressed parts regularly and ex- 
amined for dirt/ It has even been found necessary in 
a number of cases to specify steel made by certain 
processes as being superior to ordinary material in the 
matter of cleanliness and cleanliness only. I| has been 
found that certain makers furnish far cleaner steel^han 
others, apparently as well equipped. They get the 
business. < 

Viewing this compelling fact, we take hope that even- 
tually the Tonnage Steel Co. will become convinced 
that dirty steel is not a mere scientific speculation: ^ •: 
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British Chemical Industries 

From Our London Correspondent 

. London, Dec. 20, 1922. 

C HEMICAL markets continue in quite a cheerful and 
healthy stt^e and there is nothin# abnormal about 
the usual falling off of business because of the Christ- 
mas holidays and stock taking. There is no doubt that 
the demand for general and heavy chemicals is likely 
to be greater in the New Year not only on account of 
the general improvement in the industrial outlook but 
also because of the government’s roadmaking and ship- 
building programs and the schemes for the relief of 
unemployment. The threatened wage dispute in the 
chemical trade has also been avoided for the time be- 
ing, and all these factors, together with the continued 
fall in contract prices for heavy chemicals, justify a 
considerable amount of optimism. 

Briquetting Plants Close Down 

The position in regard to pitch is at the present 
time one of peculiar interest. A few months ago the 
price was $5.50 per 'ton and since then it has been 
rising steadily until a level of about $12.50 per ton was 
reached. The reasons for this enormous increase are 
not only the closing down of a number of coke-oven plants 
but an increase in the demand for pitch for roadmaking 
purposes and the probability of a still further- demand 
as progress is made with the government's program of 
additional roads and maintenance throughout the coun- 
try, part of which is in relief of unemployment. Bitu- 
men, of course, has been increasingly used owing to the 
pitch shortage, but a certain amount ^f pitch seems to 
be indispensable in the mixtures usually adopted for 
making coal briquets. The result has been rather curi- 
ous, inasmuch as the manufacturers of briquets and 
patent fuel for anthracite slow-combustion stoves and 
the like have been unable to pay the high prices de- 
manded for pitch and a number of briquetting plants 
have had to close down. This has already steadied the 
advance in prices, but the situation is very uncertain. 

Progress in China Clay Industry 

The past year has witnessed a remarkable recovery in 
the china clay industry, the quantity marketed repre- 
senting more than 75 per cent of the pre-war production 
and the export trade having been more than double that 
of 1921. Cornish methods of handling china clay and 
refining it for the market have always appeared crude 
and inefficient to the un initialed. Furthermore, some 
of the improved machinery installed just before the war 
was requisitioned by the government. The improvement 
in consumption has revived interest in improved meth- 
ods, but it is unlikely that economies are really prac- 
ticable except as regards fuel and improved grading of 
the finished product. The new plant of the Stand- 
ardized China Clay Co. is about to begin operations 
and comprises four 86-in, Gee centrifugal separators, in 
which the china clay is automatically divided into four 
or more graces both as to fineness and quality, the 
coarser product containing a*higher percentage of silica 
and othei* impurities. At the same time moisture is 
broUfeht dojfli to as low as 26 per cent in the machines 
and an im||j#ed gas-heated drier leads to further econ- 
omies- ifipb igh-grade material from these machines 
command A- Considerably en|p!C$d price and it merely 
required mndardbation and^^cational prqjjaganda to 
enable a^Spreased oveisa^'jlHil^to Mllilined. There 


is also the possibility of further purifying and regrad- 
ing the inferior product from these machines. 

The further study of china clay for its use in chemi- 
cal manufacture as distinct from those in paper making, 
pottery, cotton goods and so forth seems well worth 
while, as there is ample scope for widening the china 
clay market. 

Sulphur Dioxide in Coal Mining 

Coal mining is one of the few industries in which 
the chemist has not yet penetrated, but a recent in- 
vestigation by Dr. Lessing has opened up the possibility 
of using purely chemical means instead of explosives or 
mechanical cutters, which have hitherto been regarded 
as irreplaceable. In 1882 the hydration of quicklime 
was suggested, the expansion acting as a mild explosive 
in shattering coal. The present suggestion^ which is 
now being tried out on a practical scale at the Brereton 
Colliery, is that of passing moist sulphur dioxide gas 
through acid-proof tubes into the bore holes and allow- 
ing it to permeate through the coal for some hours. The 
gas is avidly absorbed by the coal and the calcium and 
other carbonates, which constitute the bulk of the inter- 
facial layers or partings which cement the' coal to- 
gether, are decomposed, whereupon thp coal can be very 
rapidly broken up and removed. It is stated that 1 ton 
of sulphur dioxide should suffice for 1,000 tons of coal, 
corresponding to about 5 cents per ton, and that there 
is no trace of leakage of gas into the atmosphere of 
the mine, although in any case the quantity of the 
gas use$ would be insufficient to produce injurious ef- 
fects. Treatment in this way also seems to raise the 
ignition temperature of the coal after treatment and 
may therefore constitute a safety factor in coal mines 
apart from the possibility of replacing explosives by 
chemical methods of disintegration. The details of rou- 
tine operations on a large scale should not be difficult 
to elaborate, but considerable interest has been at- 
tracted to the process and to the experiments which 
are now in progress, especially in mining districts where 
sulphur dioxide gas is or may be a waste product. 

Other Industrial Developments 

Other recent industrial developments include the use 
of carbon dioxide from the waste combustion gases of 
greenhouse boilers, for the purpose of increasing the 
yield of tomatoes, cucumbers and other hot-house prod- 
ucts by approximately doubling the carbon dioxide con- 
tent of the air in the houses. The possibility of apply- 
ing this principle to crops in the neighborhood of blast- 
furnace plants is foreshadowed and two installations 
are in course of erection. A new process for utilizing 
blood and tankage for molded articles, insulating pur- 
poses and impregnation is being tried out and will be 
referred to in a subsequent contribution. 

The Federal Council for Pure and Applied Chemistry 
has now published an appeal for funds to enable it to 
develop its work on an adequate scale. It is pointed 
out that while today's financial conditions preyent the 
realization of the large scheme outlined by the late 
Lord Moulton, it is now essential to make a beginning 
in the direction of the compilation of chemical com- 
pendia and for the cultivation of the social side of 
chemistry. In this connection the Council has given its 
official blessing and its co-operation to the excellent 
work of the Chemical Industry Chib, which has just 
held its very successful fourth annual dinner, at which 
T. R. Duggan, gi th^ Chemists' Club, Nqjv York, jm m 
honored guest 
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Microscopy of Paint 

, And Rubber Pigments* 

By Henry Green 

Research Laboratory, New Jersey Zinc Co. 


A Now Conception of the Piece 
of Microscopy in the Examine* 
tion of Pigments Involving a 
Distinct Technique — Uncanny 
Insight Into M&ftufactijring 
Processes Is Made Possible by 
Development of Science 


r IKE ANJf SCIENCE, microscopy is composed of 
distinct divisions, from each of which a separate 
.Jart is derived; so we find useful application made 
of the microscope by the bacteriologist, the petrologist, 
the metallographer, etc. There is one division, how- 
ever, which, in comparison with the others, is still very 
much pf an infant; in fact it has not even been 
christened. For convenience it will be called “pigment 
microscopy.” Undoubtedly there exists sufficient liter- 
ature on this subject to establish it as a distinct and 
useful branch of microscopy in itself, but the tendency 
has been, .apparently, to treat it, not as a branch of 
microscopy at all, but rather as a problem incidental 
to more important ones in the domain of paint and 
rubber research. 

The plaq in presenting this paper has been to reverse 
the customary procedure and study the subject of 
pigments mainly from the microseopist’s viewpoint, and 
incidentally point out its utilitarian aspects for the 
benefit of paint and rubber investigators. * 

# As there is nothing in particular about a mass of 
pigment sufficiently characteristic to be of interest to 
the microscopist, his endeavor will naturally tend 
toward an attempt at resolving this mass into its 
ultimate units or individual particles. It is natural 
to expect that here might be found something that 
would not only differentiate various pigments but, in 
addition, throw some light on their behavior when sub- 
sequently used in paint or rubber. 

The simple procedure of studying the individual 
pigment particle under the microscope seems like such 
an obvious thing to do that one would expect that nearly 
everything in this line had been accomplished some 
time ago. As a matter of fact, the number of tech- 
nologists interested in the use of pigments having a 
clear conception of the appearance and particle size of 
such materials is almost negligible. About 5 or 6 years 
ago it was practically impossible to find a paint manu- 
facturer even willing to admit that pigment particles 
could be seen in this manner. Perhaps a quotation 
from Bottler and Sabin 1 will help to visualize the 
situation as it stood then. Sabin states in reference 
to 4 a microscopic examination of the major portion of 
elutriated basic carbonate of white lead (one of the 
coarser pigments) : 

• • * and as to the residue comprising*portion 5, 
wmch makes up the greater part of the pigment, it is 
not merely hopeless, it is as absolutely impossible (to 
measure) as it is to “average*’ the apparent size of the 
stars in the sky, where each increasing telescopic power 
reveals new infinites of star-dust. 

And again, 

ndcroscope is an interesting and useful instru- 
ment; but the person who uses it is sometimes neither 
interesting nor useful, and microphotographs may be 
mad e and interpreted in all sorts of ways, 

‘“German andAjfaartean VenUsti Making," by Bottler and Sabin. 


All of which indicates that the technologist believed 
then (and even now, in most cases) that pigments were 
too fine grained to be seen under the microscope. 

Distinctive Technique 

When it is taken into consideration that microscopista 
have for years devoted a considerable part of their 
time to the study of yi e minute structure of test 
diatoms, to the resolution of Nobert lines and to test 
plates, etc., it is not so obvious why technologists, 
though* admittedly not trained microscopista, should 
have been unable to cope with a subject as “easy” as 
the coarser pigments. The answer lies in the fact that 
pigment microscopy js in itself a distinct division of 
the parent science. If we do not expect the metal- 
lographer, for instance, to excel, without previous 
preparation, in the use of the petrographic microscope, 
or the petrologist to feel at home in the bacteriologist’s 
laboratory, then it is unfair to criticise adversely the 
investigator possessing but a temporary interest in the 
subject for not having acquired a correct technique for 
the successful microscopic analysis of pigments. 

Recently there have been appearing indications of 
a keener interest in the subject of pigment microscopy 
than heretofore. This has been particularly true in 
the rubber industries. With this in mind and hoping 
to stimulate further research in this field, the necessary 
apparatus, methods of mounting, photographing, etc,, 
for such work will be described. It is not to be in- 
ferred that this information is exclusively for the 
rubber investigators, for with few exceptions it will * 
be of a general nature intended for use by anyone 
interested in pigments. 

Apparatus Used in Pigment Study 

The investigator working in the laboratory of a com- 
pany either using or manufacturing pigments can gain 
for himself considerable knowledge of the nature of* 
these materials by simple visual observation with the 
microscope. However, if this information is to fee 
passed on to various department heads, etc,, who 
seldom, if ever, visit the laboratory, the easiest pro- 
cedure is to resort to photography; by this means a 
permanent record of what has been seen is obtained 
that is often easier to understand than any verbal or 
written description. Bearing this in mind, the beginner 
should acquire his apparatus and develop his laboratory 
accordingly, for eventually^when fully equipped, photo- 
microscopy will constitute the chief part of his work. 

It is convenient, though flot absolutely heceisary, to 
have two microscopes. One is to be used for 
work for examining mounts, to note if they are prop- 
erly dispersed. The second instrument is permanently 
fixed to a photographic stand and is to be need only 
for taking photomicrographs. The best stand is the ; 

xmnMNtttiefc ■ tem# be 

to enable theoperator to lock, into the mimt»se0pe mi: i 
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FIGS 1, 2 AND 3 

Fi*I\ 1 - Thia photomicrograph l<? an attempt to duplicate, the Fig. 2 — A fine grain pigment as taken from its package. Each 
kind often appearing in print and illustrates the following faults: pellet contains many thousands of pigment particles. Magnlflca- 
1 — Magnification and revolving power both too low. 2 — lllumina- tlon 25 diameters , 

tion on center. 3 — Illumination not critical 4 - Out of focus. Fig. 3— American process zinc oxide taken at 1,500 diameters, 
5 --Ovet exposed.. (>-- Overdeveloped. 7 — Pigment not dispersed. showing the characteristic crystalline oultines. 


adjust the illumination, which, of course, must be main- 
tained critical and centered. Each microscope should 
contain its own set of lenses, comprising a 16, 4 and 2 
objective and a medium- and high-power eyepiece. A 
well-corrected oil immersion condenser is required for 
high-power work. Any of the standard illuminants 
may be used. The author prefers the blue hand of 
the magnesium spark spectrum to any one of the others. 
This source of illumination is convenient, easily cen- 
tered, does away with the necessity of filter screens, 
and the light is monochromatic and sufficiently intense 
to take photomicrographs at 1,500 diameters with 
30-second exposures. Medium speed plates should be 
used giving neither great nor slight contrast. 

The remainder of the apparatus will include the usual 
paraphernalia found in any microseopist’s laboratory, 
such as turntables, slides, cover glasses, brunswick black, 
reagents, etc. A thickness gage should always be on 
» hand in order to obtain correct cover glass thickness 
for the 4 mm. objective and proper thickness for the 
slides. The rubber investigator will require in addi- 
tion a microtome capable of adjustment to 0.5 n. 

Mounting 

It has been stated that “photomicrographs can be 
made and interpreted in all sorts of ways.” This is 
quite true, but the pigment microscopist need not feel 
any apprehension concerning such a fact. It is very 
easy to decide whether a pigment photomicrograph is 
correctly made or not, and if not there is no reason 
why anyone should attempt to interpret it at the risk 
of arriving at a faulty conclusion, A properly made 
pigment photomicrograph can tell only a true story. 

If we select almost any series of the published paint 
pigment photomicrographs and examine them critically, 
a number of instructive facts become apparent. The 
first is that there is nothing characteristic about any 
one of them serving to distinguish one pigment from 
another Secondly, if we*had no previous knowledge 
Ofihe subject, it would be impossible to decide if the 
photomicrograph showed individual particles or not. 
* Our natural conclusion would be that pigment photo- 
micrographs are an excellent example of misdirected 
energy. In order to avoid such a conclusion, let^ua 
ascertain what fruits exist that make work of this kind 
valueless and then determine the best means for cor- 
recting them. 


Referring to Fig. 1, it is obvious that: . 

1. The illumination is neither critical nor properly 
centered. 

2. Magnification and resolving power are both inade- 
quate, being much too low. 

3. The mount is not properly made. No attempt at 
dispersion. 

With regard to No. 1, this fault exists so universally 
that it is the rule rather than the exception. Any text- 
book on the subject gives full explanation of how to ‘ 
avoid it. 

The second fault can be attributed to the facts that, 
first, the cost of high-class objectives** is often pro- 
hibitive for the small technical laboratory, and second, 
the untrained microscopist finds such lenses difficult to 
use. For the most satisfactory work with fine pigments 
a 2 mm. oil immersion objective is essential. 

It is undoubtedly in the third fault where the begin- 
ner meets with the greatest trouble. It never occurs 
to him that the construction of the microscope is such 
that it is best adapted for the examination of minute 
objects, and, to within reasonable limits, the smaller 
the objects and the more completely dispersed they are. 
the better suited they become for microscopical exami- 
nation. As the result of this lack of information 
attempts are made to look at a great mass of material 
in which no effort has been taken to spread it out into 
sufficiently thin sections. 

Various States op Subdivision 

If we examine any pigment as it is taken from the 
package, it will be noticed, especially with the aid of 
a hand lens, that it is composed of small pellets which 
are soft and quite easily rubbed out between the fingers. 
(Fig. 2.) -The size of these pellets is nbt necessarily 
dependent upon the nature of the material, and is in ' 
no way likely to influence the quality of the paint or 
rubber in which the pigment is ultimately used. In 
fact, these pellets are of no particular interest to the 
microscopist, but it has been necessary to mention them, 
for there are instances where technologists have taken 
such for individual particles. As a rule they are com- 
posed of many thousands of particles. 

When these pellets are rubbed out on a glass slide 
in a liquid njedium such as water, permitted to stand 
a few seconds and thfh examined under, the microscope, 
it wifi be noticed that the particles have coflecfeed into 
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v ^groups or flocculates. It is on account of this flocculat- 
i ing tendency that it is sometimes so difficult to obtain 
well-dispersed mounts of pigments. 

So far we have recognized three states in which 
pigment particles will be found to exist— namely, dis- 
persed, individual particles clearly shown; flocculated,, 
individual particles seen only with difficulty; soft 
pellets, individual particles not discernible. 

There is still another condition that has not been 
mentioned, and that is one which sometimes occurs in 
precipitates like lithopone. In materials of this type 
there can often be found small undispersable aggregates 
composed of a half dozen or more particles firmly ce- 
mented together. These aggregates differ materially 
^from the pellets, being very much smaller, visible only at 
high magnification and function as individual particles. 

It is necessary for the beginner to become acquainted 
with the dispersed state and the three states of aggre- 
gation so that he can recognize each one without effort 
or doubt as. to what type it is. The next step is to 
learn how to make a properly dispersed mount suitable 
for photomicroscopy. 

There ire four essential qualities found in a properly 
made mount. 

(1) Proper particle density. 

(2) Correct proportion of the largest and smallest 
particles. * 

(3) Suitable dispersion. 

(4) All particles in a single plane. 

In *other words, there should not be too many nor 
<oo few particles in the field of the microscope; the 
largest particles as well as the smallest should be 
present and not pushed off to one side; pellets should 
be completely rubbed out and flocculation prevented; 
and all particles should lie in the exact plane of the 
microscope slide. The instructions for accomplishing 
these results were first given by the author in the 
Journal of the Franklin Institute, November, 1921. A 
pigment mount, made in the manner there described, can 
be used not only for visual observation but, on account 
of the fact that the particles are cemented in a single 
plane and free from brownian motion, can be satis- 
factorily photographed at high magnification. This 
should be carried out with transmitted light. 

Nothing is gained, and in fact a great deal lost, by 
attempting to employ dark ground illumination, or the 


ultra-microscope. In this latter case it 2i impossible 
to distinguish small aggregates from individual " l ? 
particles. , 

Photomicrographs of zinc oxide, lithopone, from oxide, 
gas black, lamp black, sublimed white lead and corroded 
white lead should be made at 1,500 diamotegg, preferably 
with a 2 mm. apochromatic objective and a ^medi um 
power compensating ocular. When moderate speed 
plates are used with a 5 ampere arc and a Wratten C 
filter about 1 or 2 seconds exposure is necessary, if the 
illumination is properly adjusted. With the blue band 
in the magnesium spark spectrum (as supplied with the 
Zeiss ultra-violet microscope) about 30 seconds is re- 
quired for correct exposure. 

The first requisite of a good pigment photomicrograph 
is that it shall unmistakably show the outlines of the 
ultimate particle. • Preferably the particles should be 
separated and not touching or overlapping. When this 
is accomplished, all of 5he common pigments can b© 
recognized and distinguished from one another without 
difficujty. 

Characteristics of Cominoi\ Pigments 

Zinc Oxide. When this material is made by the 
so-called American process (Fig. 3), it yields its most 
characteristic forms. The single crystal particle is a 
hemimorphic hexagonal prism with acicular tendency. 

It readily forms twins, threelings and fourlings, all 
typically characteristic of this pigment. The particle 
size averages from 0.4 n to 0.6 n according to the method 
of manufacture. When made by the French process 
(Fig. 4), the particles are much less acicular and there 
seems to be no tendency for twinning; also the particle 
size is smaller, usually running from 0.8 m to 0.4 m on 
an average. 

The addition of lead sulphate during the process of 
manufacture produces a solid solution with the zinc 
oxide causing the crystals to become short and thick.. 
Fumed zinc oxide is always crystalline, though it is 
often erroneously referred to as amorphous. Micro- 
scopic examination of zinc oxide will show whether th# 
material is a ‘‘straight'’ zinc oxide or a leaded one, and 
in the latter case will often indicate approximately how 
much lead is present. Furthermore, it can tell by what 
process the oxide was made and sometimes the type 
of furnace employed. 
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FJGS. 7, 8 AND 10 

Fig. 7 — Basic carbonate of white lfcul 1,500 dm meters, showing 1,500 diameters. There is a slight tendency, not well shown in 
the characteristic hexagonal outlines of these ei ystals. the photograph, for this pigment to form cubes. 

Fig. 8 — BhmIc sulphate of white lead (sublimed white lead), Fig. 10 — Barytes, 800 diameters. 


Lithopone. Contrary to usual belief, lithoponf is a 
fine-grain material, toe average particle size falling 
between 0.3 m and 0.4 m. The misconception has arisen 
from the fact that lithopone rubs .down in oil with a 
"pebbly” grain, but this should not In* taken as an 
Indication of the presence of large particles. 

Under the microscope the material appears to be 
non-crystalline, the particles roundish in form, some 
having a high index of refraction and some low ( Fig. 5). 
With the fluorescence microscope, sunproof lithopones 
appear dark, while the non-sunproof are beautifully 
fluorescent. Ultra-violet microphot ogyaphs show that 
these materials are composed of two ingredients, one 
transparent (BaSO.) and the other opaque (ZnS) 
(Fig. 6). 

Basic Carbonate of White Lead. On account of the 
large, well-defined hexagonal-shaped particles, this pig- 
ment is one of the best subjects With which to start 
in the study of pigment microscopy (Fig. 7). This 
|naterial averages in particle size from 0.75 a up to 2.0 n 
and over, according to the method used in manufactur- 
ing it. When made by the Mathewson process, it is 
composed of large rough plates with a tendency toward 
the hexagonal outline. 

White lead particles are never aeicular, but always 
tabular. There are occasions, however, when this 
pigment contains elongated prisms of great size, but 
these are probably an impurity in the form of ‘‘normal” 
lead carbonate. Unlike zinc oxide, white lead is trans- 
parent to the ultra-violet wave length, 0.275 n. 

Basic Sulphate of White Lead ( Sublimed White Lead). 
There is very little that is characteristic of this pig- 
ment. The particles are apparently non-crystalline, 
roundish in form, with here and there a tendency 
toward the cubical in form. The average particle size 
is about 0.65 n (Fig. 8). 

Gas Black. This substance <is one of the most difficult 
subjects for microscopy (Fig. 9). This material can 
be successfully photographed only with the use of 
ultraviolet light. It is difficult for any one to see the 
gas black particle unless he possesses the trained eye of 
the microscop ist. The individual particle does not look 
black, but slightly grayish or brownish, and seems to 
be more or less translucent. In size it is about 0.15 
Gas black has very strong tendencies to flocculate in 
all media and consequently it is not easy to obtain a 


well -dispersed mount of it. All gas black contains 
large lumps of undispersable material which ar6 prob- 
ably adamantine. 

On the other hand, lamp black particles appear black 
under the microscope and are noticeably larger than 
those of gas black, about 0.3 m to 0.4 ft. It is never 
possible to mistake one of these blacks for the other. 

The Inerts. Barytes (Fig. 10), silica, asbestine and 
whiting. (Fig. 11) are some of the principal inert# met 
with in paint and rubber. They are not difficult to 
recognize after the microscopist has become familiar 
with their characteristic features. In order to distin- 
guish between barytes and silica it is sometimes a help 
to have on hand two liquid media of refractive indices 
of 1.54 and 1.64; silica is nearly invisible in the first 



FIG. 9— GAS BLACK, 1,500 
DIMETERS 

Taken with 1.7 mm. quartz mono- 
chromat and ultra-violet light. 

and barytes in the second of these, giving an easy 
means for determining which material is being exam- 
ined. Asbestine contains the characteristic rods of 
asbestos, though never so Tong as in the mineral itself. 
Whiting is easily recognized from the round “dough- 
nut-like shells of foraminifera which it contains. 

The inerts possess such a low order of uniformity* 
that it is difficult to determine their particle size by 
the photomicrograph^ method, but as a rule they prob- 
ably average from 5.0 * to 10.0 ft in diameter. V 
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FIG. n— WHITING, 500 DIAMETERS 


Though th(f inerts are coarse in size, they are not 
“easy” subjects for the beginner, on account of their 
low index jof refraction, making them difficult to see 
and impossible to photograph unless mounted in a 
medium of comparatively high refractive index. 


Application to Research 

• 

When investigators finally become convinced of the 
fact that the ultimate working unit — the individual 
particle — can be seen and photographed through the 
iqicroscope, then it should not be long before ways 
• are found to apply the science of pigment microscopy 
to research problems. 

The particle size of pigments is of the greatest im- 
portance to both the paint and rubber industries. In 
paint, particle size influences hiding power and con- 
sistency; in rubber, the resistance offered to abrasion. 
In order that as much guesswork as possible be elim- 
inated from the estimation of particle size by the use 
of the microscope a method has been developed for the 
accurate measurement of pigment particles from neg- 
atives taken at a carefully ascertained magnification.’' 
Prior to this research very little information as to the 
relative sizes of the common pigments was available. 
Investigators had made rough estimates of these for 
themselves, but they were admittedly only approxima- 
tions and as a rule usually ran from 100 to 500 per cent 
too high. On the other hand, concerns manufacturing 
materials claimed to be colloidal often underestimate 
the particle size of their products to an even greater 
extent. Knowledge of proper methods for mounting 
pigments and the ability to use high-power lenses would 
soon correct these unnecessary misconceptions and pave 
the way for important advances* in pigment technology. 


Flocculation of Pigments 


Perhaps one of the most important properties of 
pigmental when incorporated in either rubber or paint 
vehicles, and one completely ignored until recently,' is 
that of flocculation. This property— or more correctly, 
the force which causes it — gives rise to the plastic 
nature of paints 4 and to the “stiffness” of compounded 
rubber. So far no microscopic method has been devised 
capable of giving more than a rough estimation of the 
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magnitude of this force, but simple microscopic 
vation will always reveal its presence tit 
absence. In order to see it well in paints the materis! ; 
should be thinned with some of its own vehicle. This 
property depends entirely on the degree of wetting 
between the dispersed and continuous phases;, 

Flocculation of the pigment filler takes*place in rub* ' 
ber, probably when its mobility is at its highcst^-that 
is, during vulcanization; the flocculates, having once 
formed, became permanent and can be studied in micro* 
sections made from the finished product. Rubber, of 
course, is plastic; consequently even when its mobility 
is high it still retains a yield value which, if greater 
than the force of flocculation of the filler, will tend to 
prevent the pigment particles from grouping. This is 
the case when rubber is compounded with zinc oxidfe. 
Here the wetting is of a comparatively high order, the 
flocculating tendency is weak, and the result is that 
microsections show very complete dispersion of this 
pigment in rubber. 

The degree of tvetting of the blacks by rubber \p 
evidently low, for microsections show these pigments 
decidedly flocculated. It should be mentioned in this 
connection that poor incorporation of gas black will 
show as dense black lqjnps and should never be confused 
with flocculation, an entirely different phenomenon. 
Rubber microsections are made by first hardening the 
sample in a carbon tetrachloride solution of sulphur 
chloride," or in melted sulphur," or liquid air. 1 Sections 
are made from 0.5 m to 5.0 n in thickness according to 
the kind and quantity of pigment incorporated. Valu- 
able information can sometimes be obtained* from 
microscopic examination of stretched sheets of rubber 
instead of sections." 


Conclusion 


Only three of the possible uses of pigment microscopy 
have been touched upon in this paper — namely, pigment 
identification, particle size measurement and the study 
of pigment flocculation. It requires very little imagina- 
tion to visualize the innumerable problems which usually 
crop up during the course of a year's research on pig- ' 
ments, a large portion of which could be solved by the 
use of a knowledge of pigment microscopy. It has not 
been the intention, as stated earlier, to emphasize the 
application of this work to paint and rubber so much 
as to lay down the elementary principles upon which 
to erect a new science — the science of the microscopy 
of paint and rubber pigments, and as such, it is hoped, 
this endeavor will be found useful. 

F. G. Breyer was, in all probability, the first invest 
tigator successfully to use the microscope in the study 
of zinc oxide. He recognized the crystalline nature of 
this material, which was supposed to be amorphous, 
and clearly distinguished between oxides made by dif- 
ferent processes. At his suggestion the work, briefly 
given in this paper, was commenced about 6 years ago, 
and during that time has constantly received the benefit 
of his encouragement an<i enthusiasm, for which the 
author gives grateful acknowledgment. 

Palmer ton. Pa. • 


""Recent Development in the Art of Rubber Mioroaeotl onpig ," 
b^Henry Green, J. Jnd. Ming, Chem vol. 18, No. 12, DecerfSfeer* 


•"The Microscopic Examination of Rubber Containing Antimony 
Pigments," by A. F. Hardmann. Read before September, 
meeting, American Chemical Society. ^ 
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German Brown Coal Compared With 
American Lignite 

Is Almost Two-thirds Water, Ours One-third; Has 2 Vi 
to 13 Per Cent Agglutinating Matter, Ours 
• Leas Than IV 2 Per Gent 

By 0. P. Hood 

Chief Mechanical Engineer, U. S. Bureau <»f Mines 

ALTHOUGH I had read many reports about the 
brown-coal industry of Germany, actual inspec- 
tion gave me several impressions for which 1 was 
not prepared. We had fallen into the careless habit of 
thinking about German brown coal and American lig- 
nite as similar material. The great briquetting indus- 
try which has been built upon German brown coal has 
been frequently pointed to as an example of what we 
should do with our own lignites. This puts one in a 
frame of mind to expect a greater similarity in raw 
material than actually exists. 

Analyses of the two materials indicate a great differ- 
ence in water content. Our lignite has approximately 
35 per cent moisture, whereas German brown coal in 
the Cologne district has about 60 per cent. Along with 
this difference in the moisture content is a considerable 
difference in physical character. Brown coal is much 
more like earth than like rock. It is far less consoli- 
dated than our lignites. We would not. think of trying 
to force a spade into a bed of our lignite, but this 
would he quite possible with much of the German brown 
coal. 

Physical Characteristics 

A piece of brown coal slightly consolidated and 3 in. 
thick is readily broken with the fingers like a piece of 
corn bread. Throughout a mass of brown coal small 
pieces of wood are much in evidence. The binding 
material between the annual layers of wood growth has 
almost disappeared, leaving the thin chips to curl and 
crumble when exposed to the sun. One small pile of 
brown coal exposed to the weather for a couple of 
• mouths had the appearance of a chip pile. 

These woody pieces had turned a dark chocolate 
brown, and they have various degrees of friability. Oc- 
casionally large chunks of wood are found that would 
offer considerable resistance to any digging device. 
The beds in various places vary in the proportion of 
fine and coarse material but in general the material is 
distinctly earthy. When taken to the briquetting plant 
the brown coal is passed over screens which take out 
pieces over about 3 in., and these are diverted to the 
boiler house for steam making. 

The remaining material above A in. is readily broken 
up in a disintegrator. Our own lignite would have to 
la* put through rolls or a jaw crusher. The vegetable 
growth that furnished these great beds varied from 
time to time, so that in some places there is a dis- 
tinctly banded appearance, the color varying from vari- 
ous shades of chocolate brown to a light yellowish 
brown. In mining by hand'the material is easily dis- 
lodged with pick and shovel. Blasting seems unneces- 
sary, an® the excavating machinery scrapes it off a 
steely inclined face. 

Our own lignite, however, is consolidated, so as to be 
quite comparable in hardness with our more familiar 
bituminous coal. It is mined in the same manner as 
is soft coal, by J,he use of coal-cutting machines and 
explosives. It usually occurs, also, in measures that 
have rock above and t Below, whereas in the German 
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CHAIN BUCKET CONVEYOR PIGGING BROWN COAL 
IN THE NIEDEIt LEUSITZ DISTRICT 


measures the overburden is sand, gravel and clay. 
These differences are responsible for the different 
methods of working. The greater part qf German 
brown coal is taken from open pits by machinery. 

There is a limit, of course, to the depth of the over- 
burden, as compared with the thickness of the coal, that 
can be economically removed, and when this lirqit is 
exceeded underground mining methods are used. Those 
parts of the beds that can be worked from open pits 
are developed first, but as the industry grows older the 
deeper* lying portions will be worked by underground 
mining at a higher cost. 

Our own lignite can in places be stripped of the over- 
burden by excavating machinery, and can be loaded into 
cars by the same machines. This work probably would 
be done by our standard dipper excavators, and 
machines of this type are to a limited extent used in 
brown coal, but the relatively easy digging together 
with the uniformity of material has led the German 
engineers to develop in high degree the chain bucket 
excavator for this work. 

Chemical Differences 

Besides these physical differences there are impor- 
tant chemical contrasts. Certain materials in brown 
coal, on being heated, form an excellent binder and 
waterproofing material. The temperature at which this 
material develops is well below that of the distillation 
of any of the other coal substances. The percentage of 
this binder in the raw material must be at least 2 i per 
cent if briquets are to be produced by the German 
method. This method, briefly, is to subject the brown 
coal, which has been dried to a moisture content of 
about 13 per cent, to high pressure, pushing it through 
a converging die which generates sufficient heat by fric- 
tion to melt the inherent binder and thus waterproof 
each particle. Different brown coal beds possess this 
natural binder in varying quantities up to 13*per cent. 

The low-temperature distillation of this material 
yields lubricating greases and paraffine from which 
candles are made. Most of our American lignites have 
binding material of this sort in quantities less than 
H per cent. This immediately suggests that our own 
problem of briquetting is fundamentally quite different 
from that of the German «brown-coal area. We are 
quite justified in looking to the development of the 
brown-coal industry m an excellent example of what 
can be done when It is necessary to benefttiate a 
low-grade fuel, but we are not justified in lookingto 
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this example for specific technical detail as a solution 
of our own lignite problem. 

America fcas a lignite problem that must be solved in 
our own way to fit our own raw material and to suit 
our own economic conditions. The German brown coal 
occurs in well-populated districts where there is a high 
degree of industrial development coincident with a scar- 
city and relative high price of other fuels. It is in the 
possession, also, of a people who have not always had 
the choice of an abundance of the best coal and who 
have already acquired an attitude of thriftiness toward 
the use of hdbt. 

Our own lignit^ occurs in districts furnishing a far 
less concentrated market and a much smaller degree of 
Jidustrial development, and where the distances from 
coal field th a market are much greater. Our lignite 
also occurs among a people quite familiar with some of 
the best coals on earth and with habits of using heat in 
quantity, particularly for domestic purposes, quite un- 
known to European habit. 

The brown coal industry of Germany at the present 
time is rapidly developing, as a result of the scarcity of 
industrial # fuel. There is a real shortage of fuel which 
can be met in the most expeditious manner by the de- 
velopment of brown coal. While a relatively small per- 
centage of Germany’s total fuel resources are in the 
form of biWn coal, they are turning to this portion for 
rapid development at this time. There is enough of 
this material to last from eighty to a hundred years, 
and tffe methods of mining and treating have been de- 
veloping since about 1856, so that practices are sub- 
stantially standardized and can be applied with little 
risk and uncertainty. 

In 1921 the total output of brown coal was 123,000,- 
000 tons, whilf* more than 28,000,000 tons of briquets 
were produced. The raw brown coal is used for indus- 
trial purposes on step grates, but since it has only from 
3,200 to 4,500 B.t.u. per pound, it is quite evident that 
it cannot be transported any great distance, except 
under extreme need. The briquets, on the other hand, 
make a most excellent fuel for industrial and domestic 
consumption. 

# It takes about three tons of brown coal to produce 
one ton of briquets, one ton of the raw material being 
required to reduce the remaining two tons to one of 
briquets. Their heat value is about 8,600 B.t.u. per lb. 


Platinum in 1922 

During the first 9 months of 1922 the imports of 
crude and unmanufactured platinum amounted to 72,410 
oz., which # is nearly 11,000 oz. more than the imports 
during the whole of 1921. Colombia supplied about half 
the crude platinum that reached the United States, and 
some Russian platinum came in through England and 
other countries. As the domestic supply of platinum 
and related fnetals is now almost completely dependent 
on imports, it is reasonable to expect a considerable 
increase in the quantity of new metals recovered by 
refiners. Stocks of platinufh at the beginning of the 
year were about normal, amounting to 64,547 oz. 

The large supply was reflected in the price of refined 
platinum, which throughout most of the year was from 
$87.50 to $90 an ounce but which early in the fall ad- 
vanced tq $108. Palladium remained at $55 to $60 an 
ounce without fluctuation. The price of iridium was 
fairly regular M $16Q to $175 an ounce yitil fall, when 
a ahortage of jmpply caused * considerable advance in 
/price* w;;: ■< 


Oxidation-Reduction Indicators /.. ■ / 

Dr. William Mansfield Clark, chief chemist of the 
Hygienic Laboratory, spoke before the Chemical Society 
of Washington, Dec, 14, on “Oxidation-Reduction 
Indicators” and gave a demonstration of equipment used. 

The speaker gave a brief description of the method 
used in the study of the oxidation-reduction equilibria 
among organic dyes. Titrations were carried out in a 
closed vessel under the protection of pure nitrogen. 
Electrode measurements were made against a saturated 
KC1 calomel electrode and the single potential differ- 
ences were reduced to the hydrogen scale. In all cases 
the dye solutions were buffered against change in 
hydrogen-ion concentration, as was also the titanous 
solution used for reduction. 

It was show that when the hydrogen-ion concentra- 
tion was maintained rigidly constant the curves relat- 
ing single potential differences to percentage reduction 
conformed to Peter’s equdftion 


RT 

■ n p \Og„^ 


reductant 


E-E s , 

The value of n, as this is determined from the slope 
of the curve, is found to be 2 iff the case of all 
dyes so far studied.* The accuracy obtained by this 
method was as high as has been observed in the study 
of inorganic systems. The speaker particularly empha- 
sized the necessity of controlling the hydrogen-ion con- 
centration in measurements of this type and then 
pointed out the shift which occurs in the equilibrium 
potentials on change of acidity. Unlike most inorganic 
systems which require for their favorable study intense 
acidities or intense alkalinities, many of the organic 
systems may be swung through the whole gamut of 
acidity-alkalinity. When so handled they reveal the 
influence of hydrogen-ion concentration in details which, 
have hitherto not been appreciated. To illustrate this 
the speaker showed his extensions of the data on ferro- 
cyanide-ferricyanide mixtures and on the quinhydrone 
system. Carrying this into regions of p H which have 
hitherto not been studied, it was shown that there is an 
orderly transition from regions where p n has no influ-* 
ence upon electrode potentials to regions where the 
potential varies in an orderly manner with p iU 

There was then developed the mathematical treatment 
outlined in the speaker’s book, “The Determination Of 
Hydrogen Ions,” 2nd edition, Chapter XVI. By means 
of the mathematical relations it was predicted from the 
chemical nature of certain of the dyes that the curve 
relating the potential at 50 per cent reduction to p H 
should have at 30 deg. various slopes in various regions 
of p n . By assigning arbitrary acidic and basic dissocia- 
tion constants, equations were developed which fitted 
the experimental facts, and the constants so assigned 
agreed with independent estimations where these are 
available. 


Taking as an example the substituted indophenols, 
the influence of substitution upon equilibrium poten- 
tials is revealed, and a Tiew method of studying the 
influence of substitution is t opened up. Substitution in 
any one type of dye was shown to have relatively little 
effect, a greater effect being found in the transition 
from one type of structure to another. 

By selecting a series of dyes, the equilibrium poten- 
tials of which have been determined, it is pdasiblo 10 
construct * system of oxidation-reduction 
comparable In their o*n fiOM with life 
tors. 



The Low-Temperature Carbonization of Coal 

II— -Results of Applying the Carboeoal Process to 
Various Types of Coal in Small-Scale Apparatus 

By Harry A. Curtis and Walter J. Geldahd 


I N a ‘previous paper 1 in this series the authors de- 
scribed the development of the Carboeoal process on 
a commercial scale at Irvington, N. J. In its final 
form this process consisted essentially of the three 
steps: first, carbonizing the coal at low temperature; 
second, grinding and briquetting the carbon residue, 
and third, carbonizing the briquets to render them 
smokeless. The Carboeoal process and the experimental 
plant at Irvington presently aroused a great deal of 
interest; inquiries began to come in from all parts of 
the United States, from England, Prance, Japan, Can- 
ada and elsewhere. Coal operators wanted to know 
whether their particular coals v were suitable for making 
Carboeoal and what yields of byproducts could be 
obtained. In several cases carload lots of coa, ] were 
shipped to Irvington .and tested in the commercial re- 
torts, but the cost of such tests was high and it was 
difficult to measure accurately the byproduct yields from 
a few carloads of coal. To meet the situation there 
was finally developed at Irvington a complete miniature 
plant in which the various steps of the Carboeoal process 
could be carried out with l()0-lb. batches of coal. In 
the following pages this small-scale apparatus is briefly 
described and the results obtained with several typical 
coals is discussed. 

Apparatus Used 

Primary Carbonization — The low-temperature car- 
bonization of the coal was carried out at 500 to 550 
deg, C. in a cast-iron retort, shown in Fig. 1. This 
retort was mounted in a firebrick setting and heated 
by three surface combustion burners. In the early tests 
with this apparatus the paddle shaft was turned by 
hand, but later a motor drive was substituted. It will 
be noted in Fig. 1 that the retort is so designed that 
all the coal is within the heated area of the retort. 

It was customary to carbonize three batches of coal 
of 834 lb. each in this retort before disconnecting the 
byproduct apparatus. It would have been better to 
have bad a larger retort and to have made a single 
charge of 100 lb. 

Collection of Byproducts — The volatile matter dis- 
tilled from the coal was passed successively through a 
condenser, a water scrubber, an exhauster, an acid 
scrubber and four wash-oil scrubbers, the residual gas 
passing to a holder. Arrangement of the apparatus is 
shown in Fig. 2. During the test, tap water was 
circulated through the condenser. One liter of water 
Was placed in each water scrubber, 1 liter of 10 per 
cent H,S0 4 in the acid scrubber, 14 liters of wash-oil 
in each of the oil scrubbers. The wash-oil used was 
the ordinary high-boiling petroleum oil commonly used 
In byproduct coke plants. It*was later shown by one 
of our co-workers' that, for the absorption of light 
oils, from^ coal gas and foi* its subsequent analytical 
determination, absorbent charcoal is a much better, 
cleitner and more easily handled reagent. Accordingly, 
the four wash-oil scrubbers were removed and two tin 
tubes, in series, each containing 600 cc. of absorbent 

H7fcem, A Mat., vol. 28, No. 1. Jan. 3, 1928, p. 11, 

•A. L, Davit. Data' not yet published. 
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charcoal, were substituted. This change increased 
greatly the facility of setting up and handling the appa- 
ratus, as well as the accuracy of the analytical results. 

During a run, tar and ammoniacal liquor collected 
in the condenser, the two water scrubbers* and a little 
in the sulphuric acid scrubber. The ammonia was 
distributed in the tar, the liquor, the* water scrubbers 
and largely in the acid scrubber, while the light oil in 
the gas was removed by the wash-oil or charcoal 
scrubbers. 

Briquetting — The carbon residue accumulated from 
the primary carbonization was ground to the proper 
screen in a small Hardinge ball mill, mixed with crushed 
pitch and then fluxed with live steam in a vertical fluxer. 
Briquets were made in a small Komarek press, the 
briquets being approximately the same size a^ made in 
the larger plant presses. 

Secondary Carbonization— The briquets were car- 
bonized at 1,000 to 1,100 deg. C. in a carborundum 
muffle 10 in. diameter by 36 in. length, the byproducts- 
being collected just as during the primary carboniza- 
tion of the coal. 

Data Taken During Test 

It is not possible in a brief paper to set down all 
the details of operating procedure with the small-scale' 
apparatus described, nor to discuss all tjie precautions 
used in taking samples, in recording various measure- 
ments and in chemical analyses. It is perhaps worth 
while, however, to list below the items of information 
which each complete test yielded: 

a. Proximate analysis, thermal value, ash fusing 
point, sulphur and nitrogen on coal tested. 

b. Yield of gas, tar, ammonia and light oil during 
primary carbonization of coal and during secondary 
carbonization of the briquets. 

c. Specific gravity and calorific value of primary gas 
and of secondary gas. 

d. Specific gravity and distillation fractions for pri- 
mary tar and secondary tar, with specific gravity and 
tar acid content of each fraction. 

c. Yield of carbon residue and proximate analysis of 
same. 

/. Screen analysis of carbon residue used in raw 
briquet mix, melting point of pitch used in same, and 
relative proportions of ingredients. 
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^ Fin. 2 — Apparatus for collecting byproducts 

DURING SMALL-SCALE TESTING OF COAL 

g. Yield of Carbocoal and proximate analysis of 
same. Sulphur content, nitrogen content, calorific 
value, and usually a “drop test” of the Carbocoal. 

The complete test of a coal in the small-scale plant 
described above came to be known in the company's 
records as^the “Buffalo furnace test." There were some- 
thing over 160 complete tests made at the laboratory at 
Irvington. It is not feasible to give the results of all 
these tests, but the attempt is made below to pick- 
out variouk types of coals and summarize the data for 
these coals. 

Example 1 . High Volatile Bituminous Cqal 

• This particular coal was received as a carload ship- 
ment from the Russell mine of the Warner Collieries at 
Tiltonville, Ohio. 

• Item I — Proximate Analyses 


Moisture, per cent 

Volatile, neroent 

Fixed carbon, per cent 
Ash, percent 


Coal 


Residue 

A« Roc’d 

Dry 

Dry 

4 5 .. 



37 4 

3V 2 

8 9 

47 4 

49 6 

75 0 

10 7 

11.2 

16. 1 

too 

100 

100 


Sulphur, per oent 

B.t.u 

Ash fuiinjt < oint, deg. F. . 


Item II — Haw Briquet Data 


Distribution of the 2,000 lb. of ooal in process: 1,846 lb. coal (dry) to primary 
retorts and 154 ft». of powdered coal (dry) used in raw briquet mix. 

nw ■ Carbon residue, 80 j>er oent; powdered coal, 

1 ® W wnt ; ooke-oven pitch, 1 0 per cent. 

Melting point of pitch, 1 70 deg. F. 


Item III— Yields Per 2,000 Lb. Dry Coal 


Garbon residue, li> 

Carboooal, lb 

Dry tar, gal 

Ammon, sulphate, lb. . . 
Light oil from gas, gal. . 
<3a«, ou.ft 


H*t.u. (average) 

flp.gr, at 60deg. F.. . . 


Primary 

Secondary 

Total From 

Carbonisation 

Carbonisation 

Process 

1.234 



1 723 

33.40 

5.35 

’ 38.75 

10.2 

9.9 

20. 1 



2.02 

3,622 

3,-690 

7,312 

IV — Gas Data 

Primary 

Seoondary 

Total From 

Gas 

Gas 

Process 

893 

379 

633 

.0.65 

0.59 

0.62 


Item V— Tar Data 

Primary Tar 
Sp.gr. 1.05 


Fractions 


nary Tar Total Tar From Process 

**“105 „ , 8P4T. 1.07 

Tar Vol., Tar 

Adds, Per Adds. 

p,Gr. PerCent Cent fip.Gr. per Cent 
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Example 2. Texas Lignite 

This particular sample of lignite was sent in by the 
Big Lump Lignite Co. from Rockdale, Tex. The results 
given below are of particular interest just now, since 
a plant is being built to carbonize and briquet this 
lignite. 


c 



Item I— Proximate ArmljMfi 

( "uul 

Carbon 

Carbo- 


Ah Ber’d 

J >1 V 

IOnkIuo 

coal 

Moisture, per cent . . 
Volatile, per cent 

Fixed earbon, [i«r cent 
Ash, per cent 

29 4 

32 7 

46 3 

H 2 

7 7 

. 30 1 

42 7 

69 3 

74 2 

7 8 

It 0 

17 5 

18 1 


100 

100 

100 

100 

Sulphur, per cent, . . . 


1 12 

1 

1 

Nitrogen, per cent — 


1 45 

1.5 


B.t.u 


12,155 


10.541 


Item II — Haw Bnquet Data 
Composition of raw briquet mix: 

Lignite carbon residue * 80 

Powdered ooa) (coking coul) .... 10 

Coke-oven pitch 10 

The pitch from lignite is not suitable foi%mdi*r if uwd ah»w , bid rati be used if 
|t is blended with asphalt or with coke oven pilch 

Item III — Yields per 2.000 lb. Dry Lignite Plus tie powdered bituminous Coal 
and Extra Pitch Used m Haw Briqucta 


• 

• Primary 

Carbonizut ion 

Secondary 

Carbonisation 

Total From 
Process 

Carbon rcaiduo, lb, .. 

1,143 



Carboeoal, lb 

Dry tar, gal. , 

13 67* 

7 17 

1,001 

20 84 

Ammonium sulphate, ll> 

II 75 

6 70 

18 45 

Light oil front g an, gal 



2 61 

U«M, cu.ft 

6,475 

4,651 

11,126 

B.t.u. of km 

Item IV — GftH Data 

Primary 
... 603 

Secondary 

201 

Total 

473 


Example 3, Medium Volatile, High-Ash, 
Bituminous Coal, 

This sample came from the Snowdown Colliery, near 
Dover, England. 


Item I— -Proximate Analyses 





Carbon 

(Turbo- 


( !<ml 

Residue 

coal 


As Heo’d 

Dry Basis 

Dry Bares 

Dry Baa 

Moisture, per cent 

2 3 




Volatile, per cent 

F xad carbon, per cent . . 

24 6 

2 r , i 

7 6 

4 5 

55 8 

57 I 

68 4 

72 2 

Aah, peroent 

17 5 

17 7 

24 0 

23.3 


100 

100 

100 

100 

Sulphur, per cent 

Nitrogen, per cent ... 


t 4 


1 62 


1 0 


B.t.u 


12,462 


11,358 

Ash fusing point, deg. E . . 



1,080 

to 2,020 


Horn II —Haw Briquet Data 

Distribution of coal in process to primary retorts. 1 . 7 8 r > lb ; to raw briquet 
mix, 215 1b. 

Composition of raw briquets: 


Carbon residue, per cent. .. 

78 

Pitch, per cent . , ... 

10 

Powdered coal, per cent 

. 12 


100 


Item III --Yields per 2,0001b Dry Coal 


Carbon residue, lb \ . 

Carboeoal, lb 

Dry tar, gal 

Ammonium sulphate. 
Light oil from gas, gal 
Gas, ou.ft 



Primary 

Secondary 

Total From 

Carbonization 

Carbonisation 

Process 

1,396 


Y,505 

16 3 

7.5 

23.8 

5 1 

10 1 

15.2 

0 83 

0.32 

1.15 

6 2.532 

5,019 

7,571 




Sj>4tr., 


Item IV-*-Gas Data 


Primary Gas 
851 
0.625 


Secondary’ Gu 


348 

0.57 


Total 

518 

0.59 


Item V— Tar Data 

8p.gr. of primary Ur 1 . 062 

SWa^*®^***^ MSI 

Dl«tlU*tio*» ooLmade. 


Example 4. Miscellaneous Coal 

In Table I there are*given in less detail than in the 
foregoing examples the data obtained with a variety 
of coals. The table is meant to show onlji the general 
results from such coals and should not be used to draw 
conclusions by comparing the individual coals, since 
each test involved many details not mentioned in the 
table. It should be remembered that the results given 
in this table refer to the Carboeoal process complete and 
not to the low-temperature distillation alone. 


Economic Status of Nitrogen 
Fixation in Germany 

Present Production Still Inadequate to Meet Domestic 
Requirements — Recent Developments Compared 
With Pre-War Situation* 


By W. T. Daugherty 

AsHlutHiit Trade CommisHloru i , U. S. Bureau of Foreign 
and Domestic Commerce • 

T I1E importance of synthetic nitrogen for Germany’s 
agriculture as well as for her industries* is greater 
now than before the war. The present financial condi- 
tion of that country prevents her purchasing Chilean 
and Norwegian nitrates in grout quantity as she did 
in 1913. Furthermore, the necessity fo» increased 
domestic production of foodstuffs to free Germany from 
foreign supplies, for which she can ill afford to pay 
at present world-market prices, iB now muck more 
pronounced. # 

The result is a consistent effort to increase the fixa- 
tion of nitrogen from the air -an effort which had its 
first real impetus when Germany went to war and was 
automatically cut off from importing Ghilean nitrates. 
Germany’s experience with nitrogen fixation has thus 
far been highly satisfactory, certainly from the stand- 
point of meeting the emergencies for explosive manu- 
facture created by the war and the demands for 
the progressively intensive agriculture after the war. 
Although crop statistics for the past year, compared 
with 1921, would seem to belie an increase in the use 
of artificial nitrogen fertilizer, the real reason for the 
decrease in agricultural yields is probably to he sougnt 
elsewhere. German crops suffered from unfavorable 
weather this year and nitrogenous rehabilitation is still 
much needed to compensate for previous neglect result- 
ing from the demands made by the ammunition industry 
on war-time artificial nitrogen production, 

Germany's comparatively new synthetic nitrogen in- 
dustry, as developed most efficiently by the inventions 
of Haber and Bosch, must be regarded as c a very im- 
portant scientific achievement, likely to compete in the' 
world market of the filture against native nitrate salts, 
as well as against the air-fixed products of Norway 
and Switzerland. 


The Supply in 1921-1922 


German production in .terms of nitrogen content in 
the fertilizer year 1 1921-22 amounted to 800>000 tans, 
according to the most reliable estimate, while the needs 
of agriculture and industry are estimated at from' 
500,000 to 600,000 tons. Two-thirds of this production 
was credited to the two plants employing the Haber* 
Bosch Process for the prediction of synthetic ammonia. 
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from which, with the aid of catalyzers, nitrate salts 
&i$ produced. The nitrogen content of these salts is 
estimated at about 20 per cent, which indicates a pro- 
duction of 1,000,000 tons. One-sixth of the 1921-22 
production of synthetic nitrogen in Germany is credited 
to the Frank-Caro process yielding calcium cyanamide 
(19 per cent'N) for commerce, and an equal share 
belongs to the coke and gas factories, yielding ammoni- 
um sulphate (20 per cent N). The total production 
in 1921-22 was about 41 per cent above production in 
the previous year, and the ratio of increase was more 
or less uniformly distributed among the three processes 
of manufacture. 

According to official statistics, the consumption of 
fixed nitrogen b$r German agriculture alone was 

300.000 ton3 natural organic, but this included other 
nitrogenous fertilizers not discussed here. The German 
industries — e.g., dyes, sulphuric acid, celluloid, meat 
preserving, etc. — are accustomed to use about one-fifth 
of Germany’s nitrogen supply. Net imports of Chilean 
and Norwegian saltpeter during the 1922 fertilizer year 
amounted to 17,768 tons of salts, equivalent to about 
2,500 tons of nitrogen, accordingly but a fraction of the 
needs of the industry. 

Pre-War Nitrogen Supply 

Before the war, Germany imported more than half 
of her total supply of nitrogen. In 1913, her net im- 
ports of nitrates from Chile amounted to 74G,811 tons 
of salts (containing roughly 120,000 tons of nitrogen) 
and frdhi Norway, Switzerland and Sweden 48,14J tons 
# ofc salts (containing roughly 0,000 Ions of nitrogen). 
In this connection it must be remembered that the 
actual value of nitrates as plant food is somewhat 
greater than that of ammonium sulphate, although 
the latter contains a relatively higher percentage of 
pure nitrogen. The superiority of nitrates lies in the 
readier assimilation of their nitrogen by plant life. The 
ratio of their assimilation, as compared with that of 
ammonium sulphate, has been computed* as 100:98. 

In the fertilizer year 1913-14 Germany produced 
about 110,000 tons of pure nitrogen from the operations 
of her coke and gas factories, about 5,000 tons by the 
Frank-Caro method, and about 7,000 tons by the Haber- 
Btfsch process. The latter process was then in its in- 
fancy, while the former, now as then, is less economical, 
at least when dependent upon the power sources for 
electrical- energy which Germany is able to offer. 

Germany’s gross supply of nitrogen for argiculture 
and industry in the calendar year 1913 (Note: The 
above production figures were for the “fertilizer year”) 
was approximately 248,000 tons. Agriculture absorbed 

210.000 ton£ of this amount, the remainder being used 
by industry. By similar computations, it is calculated 
that Germany’s gross supply of* nitrogen in 1912 was 
approximately 230, 000 tons, with a similar ratio of con- 
sumption by agriculture and industry, and in 1911, 

. about 185,000 tons. 

It is interesting to note the increase in the use of 
synthetic nitrogen in Germany in the last 10 years. 
Besides having the poorest soil of any of the larger 
nations of Europe, Germany now has new difficulties 
in feeding her dense population, because of inability to 
buy abroad on a pre-war scale. Dr. Caro, head of the 
Bayerische Stickstoffwerke at Trostberg, which employs 
the process bearing his name (and also operated in Amer- 


ica), has stated that if Germany’s annual production | 
synthetic nitrogen is increased to 500,000 tons of nitfC* 
gen she can be freed from importing foreign grain* ; 
Others estimate that 600,000 tons would be required^ if"\ 
. is assumed that Dr. Caro presupposes that German soil 
would also be adequately supplied with potash and phos- 
phates, but even so his estimate seems very optimistic* 

In connection with the general fertilize/ situation, it 
is stated that German soil was overfed with phosphates 
before the war and that sufficient reserves are in the 
soil to allay any fears of an imminent phosphate short- 
age. The average ratio of nitrogen to phosphate and 
potash absorption by all German crops is estimated at 
. 1 to b and 1 to H respectively. 3 

The War Developments 

The war revolutionized Germany’s supply of nitrogen 
by building up a fixation industry. The process was 
by no means unknown when the war broke out. The 
arc process of producing nitric acid was already in 
use. Frank and Caro hifd discovered calcium cyan- 
amide, and Haber and Bosch had perfected their process 
of prodycing ammonia by the direct combination of 
hydrogen and nitrogen. 

It was the latter process that was destined to grow 
from small beginnings to the greatest single enterprise 
of its kind in the world. The Oppau plant, at Ludwigs- 
haven-am-Rhein, operated by the Badische Anilin und 
Soda Fabrik, is now credited with an annual capacity 
for production of 100,000 tons of nitrogen; the Leuna- 
werko at Merseburg with 200,000 tons. Probably only 
Germany’s acute coal shortage and the explosion in the 
Oppau plant on Sept. 21, 1921, prevented capacity out- 
put in 1921-22. 

Tuft Situation in 1914 

Germany had about 50,000 tons of combined nitrogen 
when she entered the war. Reserve stocks of Chilean 
nitrates contained about 25,000 tons; ammonium sul- 
phate, about 20,000 tons, while about 5,000 tons was 
captured in Belgium, northern France and in the East 
during the first invasions. Relatively small amounts 
were imported from Norway and other neutrals. She 
was potentially able to produce 122,000 tons, 110,000 
tons alone being from her byproducts coke and gas 
manufacture. The German steel industry, however, 
suffered a setback at the beginning of the war, so that 
this source of supply was diminished to about 65,000 
tons in 1914-15. From her visible resources, Germany, 
then, was able to rely on 130,000 tons of nitrogen dur- 
ing the first year of the war. Her minimum require- 
ment in 1914-15, it has been estimated, was between 
200,000 tons and 220,000 tons to meet the needs of (1) 
the army and navy, for the manufacture of ammunition, 
(2) agriculture and (3) industry. The manner in 
which she developed her own resources in an endeavor 
to meet this demand affords one of the most interesting 
chapters in the history of science/ 

It goes without saying, however, that the prior claims 
made on Germany’s nitrogen supply by the ammunition 
industry during the war affected agriculture Unfavor- 
ably, and that from the first year of the war German 
soil was progressively inadequately fertilize! with 
nitrogen. 

The main burden of responsibility for increased 53m- 




h«micker Dr* Harter, 151$. 
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thetic nitrogen production fell upon the two processes 
of Haber and Bosch and of Frank and Caro. The 
Oppau plant was already in operation, and it wavS imme- 
diately enlarged* The Leunawerke was erected in 1917 
as an extension on the brown coal deposits in the Halle 
district, where cheap power was available. The Frank 
and Caro process was in operation at Trostberg, where 
the Bliyerische Stickstoffwerke had its plants. Exten- 
sions for the emergency created by the war were 
created at Knapsack-bei-Koln ; Gross Kayna, bei Halle; 
Waldshut; Piesteritz, and Chorzow, in Upper Silesia 
(since lost to Poland), all using the Frank and Caro 
process. 

Production During the War 

It was estimated that all of these plants working at 
capacity would be able to cover Germany's demand 
sufficiently to meet all exigencies.. With the adoption 
of the Hindenburg military program in 1916, first esti- 
mates of Germany's need wfcre far surpassed and pro- 
duction was, in consequence, always insufficient. It is 
interesting to note that the first year's estimated need 
of the army and navy, amounting to 60,000 fons, in- 
creased eventually, with the extension of military opera- 
tions, to approximately 240,000 tons annually. Produc- 
tion lagged behind this estimate, the 1916-17 output 
being approximately 100,000 tons from coke and gas 
manufacture, 58,000 tons from Frank and Caro plants, 
and 64,000 tons from Haber and Bosch plants, or a total 
of 222,000 tons. This amount was increased in 
1917-18 to a total of 271,000 tons, 100,000 tons being 
from coke and gas plants, 105,000 tons from Haber and 
Bosch plants, and 66,000 tons from Frank and Caro 
plants. € 


In order to cover the spread between an estimated 
1922-23 inland production of about 850,000 tons of 
nitrogen and an estimated need of from 500,000 to 

600.000 tons, Germany would have to import from 

900.000 to 1,500,000 tons of 16 per cent nitrates in 
order to meet her maximum demand. Negotiations are 
reported to be in progress now among the government, 
agricultural interests and the trade to determine how 
far it will be possible to import “several hundred thou- 
sands of tons" of Chilean nitrates as a spring order 
for German soil. In case the government comes to the 
conclusion that it can make this investment, the trade 
has already promised to rush its order fbr spring fer- 
tilizing. If it were possible to do^this, the claim is 
made that later Germany would not have to import any 
foreign grain, or at least only relatively small quanti- 
ties, for the feeding of her population. Ah predictions 
of agricultural self-sufficiency, however favorable the 
fertilizer situation may become, must, however, be taken 
with great reserve. 

Irrespective of any large purchases of Chilean 
nitrates that Germany may be obliged to make this 
year or next year, it is most probable that the former 
German market is permanently lost, and Chilean pro- 
ducers will doubtless seek a compensating market in the 
United States or elsewhere. 


Future of the Industry 

Production of fixed nitrogen in the fertilizer year 
1922-23 will probably amount to 350,000 tons, or an in- 
crease of by 50,000 tons over the previous year. The 
main burden of production, as in the year past, will fall 
upon the Haber-Bosch process, which, as has l>een said, 
produced two-thirds of Germany's total output last 
year. While it is difficult to gage future competition 
of Haber-Boflch salts with natural nitrates, the costs of 
these salts on the inland markets are now much less 
than world market prices, so that for the present and 
immediate future the process represents a substantial 
economy. 

That production costs can be kept down to the present 
level indefinitely is unlikely. All of Germany’s syn- 
thetic nitrogen plants are located purposely on or 
alongside of natural sources of power, as for instance, 
the Leunawerke on the brown coal fields of the Halle 
District and the Trostberg works beside the swift cur- 
rent of the River Alz in Bavaria. Cheap and abundant 
power is a prerequisite for the development of the 
industry. 

Calcium cyanamide manufacture, on the other hand, 
does not appear to have as promising a future. It 
depends upon the utilization «of electrical energy, which 
is not as cheap in Germany* as, for instance, in Norway 
JUJ* Switzerland. All in afl, calcium cyanamide manu- 
FftCture for fertilizer in Germany must be considered 
rather as an emergency enterprise made necessary by 

«° a f. ertain as a less desirable but 

nuch-needed fertilizer during Germany’s postwar re- 

■be l K^w 0 -iI!!. r *l d ’ Whi i e 8he lacks abJlity to Purchase 
jje better nitrates on the world-market. 


Manganese in 1922 

Manganese ore containing 35 per cent or more of 
manganese shipped from domestic mines in 1922, ac- 
cording to figures compiled by the United States Geo- , 
logical Survey from reports of producers of manganese, 
amounted to about 13,500 gross tons, valued at $457,000. 
The ore of this grade shipped in 1921 amounted to 
13,531 gross tons, valued at $495,097. *The figures for 
1922 represent the actual production for 11 months 
plus an estimate of the production in December. More 
than 10,000 tons of this ore was mined in Montana. 

The new tariff act, which became effective Sept. 21, 
1922, provides for a duty of $8 a ton on ore containing 
40 per cent of manganese, $9 a ton on ore containing 
45 per cent of manganese, $10 a ton on ore containing 
50 per cent of manganese, and so on. Manganese should 
therefore bring an average price on the eastern sea- 
board amounting to the present average price of for- 
eign ore plus about $9 a ton. The new tariff has not 
yet greatly affected the domestic manganese market, for 
even under its provisions not many domestic mines can 
be operated at a good profit; but the owners of mines 
that have heretofore been worked profitably have shown 
a renewal of interest in the industry, and some of the 
mines that are already developed and that yield ore of 
high grade will probably be reopened. 

About 352,000 gross ‘'tons of ore containing 10 to 85 
per cent of manganese, valued at about $1,232,000, was 
mined in 1922, as compared with 8,439 gross tons, valued 
at $42,755, in 1921. About 308,000 tons of ore of this 
grade shipped in 1922 was mined in Minnesota. 

About 251,000 gross tons of ore containing 5 to 10 
per cent of manganese, valued at about $630,000, was 
from domestic mines in 1922, as compared with 

o.o IL gross tons ’ valued at * 147 >576, in 1921. About 

248,000 tons of the ore of this grade shipped in 1922 
was mined in Minnesota* 

Up to Sept* 21, manganese ore amounting to 266.969 

^ inwrtod into 

the United States .most of Brazil *\ ■■ 



Cored Crystalsand Metallic Compounds 

Cored Dendrite Contains Many Small Crystals With Similar Lattices 
hot Slightly Differing in Composition and Dimension— Intermetallic Compounds 
Usually Have Complex Lattices Giving Little Opportunity for Slip, Hence Are Brittle 


By Edgar C. Bain, M.Sc. 

General Electric Co., Cleveland, Ohio 


T HE history of the solidification of binary alloys 
which form, solid solutions over a range is such 
an important factor in their structure that it may 
be well first to review briefly the current views on 
what takes place when a melt of a single pure metal 
solidifies. 

Mechanism of Solidification From Melt 

* When a taetal is retained above its melting point, 
its atoms (or molecules composed of two or more like 
atoms) are isotropic, so far as is known. A melt can- 
i not be said to possess directional properties. It is 
true that son\p bodies have been studied 1 which exhibit 
such slight rigidity that they could not be thought of 
as anything other than liquids, but which do have the 
anisotropic? properties of crystalline bodies to a discern- 
ible extent. On the other hand, the glasses are not 
crystalline and are isotropic, but possess great rigidity; 
they must, therefore, be classed as liquids of enormous 
viscosity. *If we omit these two exceptional types of 
substances, we have rigidity and anisotropy as the 
outstanding properties of solids. 

Forttmately these two “borderland” types ajre not 
known in metals. When the liquid metal cools to its 
* freezing temperature, the atoms become anisotropic. 
If two more like atoms are associated as a molecule 
in the liquid, they separate before solidification and 
perhaps in so doing acquire directional properties. If 
these centers of newly acquired properties form within 
the melt with sufficient speed the whole mass becomes 
crystalline even during a very rapid fall in temperature 
such as a quench from the molten state. Metals act in 
this way. In a few “solid amorphous” bodies we know, 
such as silicate, theBe centers cannot form rapidly upon 
cooling. Lowered temperature brings on a molecular 
sluggishness or viscosity which prevents rearrangement 
of the atoms and the isotropy is retained when the mass 
is very rigid. 

It is well to remember that the molecule loses its 
identity in the solid state. It may well be that in liquid 
NaCl one chlorine atom may be bound more or less 
permanently to a certain sodium atom and remain thus 
coupled except as some electromotive force causes a 
transfer, but in the solid state there is no assurance 
that any particular combination represents a molecule. 
In solid NaCl any one sodium atom has equal chances 
of ‘pairing off with six different chlorine atoms all 
equally, remote and nearer than any other atoms, as 
can be seen ii^ Fig, l . 1 Similarly, if we regard the beta 
brass range as depending upon the compound CuZn (as 
noted in the previous contribution* on “The Nature of 



FIG. 1 — SIMPLE CUBIC PATTERN OF SALT CRYSTAL (NaCl) 
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lation to the rate at which they grow* determines the 
grain size. In metals the number of nuclei which form 
in a quemched specimen is so great that a very fine struc- 
ture results when a melt is poured into cold water. 
Yet even here the whole mass is largely crystalline; 
X-rays are diffracted surprisingly well by even these 
tiny planes which form the three dimensional grating. 
It is quite likely, however, that the grain size may well 
be in the colloidal range. 

On the other hand, the opposite extreme is possible. 
If a crucible of melted metal is maintained accurately 
just above its melting point, a single crystal touches 
the surface and provision is made for a slow conduction 
of heat so that th$ point of contact of liquid and solid 
is very slightly below the freezing point, no new nuclei 
form, but the crystal grows by addition of atoms from 
the melt. If now this single crystal be elevated and 
slowly removed from the melt at a carefully chosen 
rate, the crystal will grow at the same speed and a rod 
as long as desired can be produced with but one orienta- 
tion present — it is a single crystal. 

Amorphous Metal 

In the last analysis absolutely perfect crystallinity 
cannot be said to obtain in any piece of metal contain- 
ing many polyhedral grains. Even when entirely pure 
there is some of the metal which does not have the 
regular atomic spacing of the normal crystalline body. 
This portion lies in the grain boundaries. It is com- 
monly spoken of as amorphous metal. This expression 
probably describes quite well the condition of the thin 
zone of metal at the common boundary of two grains. 
When we consider that an atom retains its position if) 
a space-lattice not alone by its own properties but by 
the established directional forces of all its neighbors, 
we are forced to postulate a zone of compromise exist- 
ing between grains of unlike orientation. A "space- 
lattice distortion gradient” is formed between the two 
grains, and since the atoms are not in the normal rela - 


Solid Substances/* crystallises in the body-centered 
cubic system), each copper atom has equal chances of 
combining with eight surrounding zinc atoms for a 
molecule of CuZn. 

the number of nuclei which form in unit time in re- 

. t V"L[Qaid Crystal*. Dio Struktur Flilssiflpr und Welcher Kris- 
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tion to one another, then £he arrangement ia in many 
respects amorphous, although caused "by and following 
definite force relations. Thin strained condition of the 
interatomic balance alters its electrochemical p/operties. 
Indeed, it is quite likely that the surface of any cryfltal 
has an altered structure to a depth of several atom rows 
or layers, since it is the common boundary of two unlike 
media. The author believes that the depth of the 
distortion seme— or In effect, the width of a grain 
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boundary — is a function of the absolute elastic limit of 
the material. In squeezing and pulling apart the atoms, 
so as to change gradually from one orientation to an- 
other, no single atomic spacing can exceed a limiting 
value; therefore a space sufficient for the purpose must 
be used up. ^Possibly in no case is it necessary to use 
mdfre .than a few hundred atom rows for this zone of 
readjustment, and perhaps much fewer for two grains 
whose orientations are not greatly different. 

Solidification of Binary Alloys 

When a melt of two mutually soluble metals is per- 
mitted to cool to the freezing point, we find the atoms 
arranging themselves in a space lattice starting from 
many nuclei, exactly as does a pure metal. In this 
space lattice we find both kinds of atoms. But a com- 
plication arises. The first crystallites are richer in the 
higher melting metal than is tfle melt. This well- 
known behavior is depicted ^n the constitution diagram 
by liquidus and solidus lines. It should be* remembered 
that these lines represent only the equilibrium condi- 
tion: if considerable time is allowed for cooling# the first 
precipitated solid metal constantly changes its consti- 
tution by diffusion and grows richer in the metal of 
lower melting point until, whenjLhe last trace of liquid 
(now very rich in the lower melting metal) is solidified, 
the solid is uniformly of the original composition of 
the melt. 

But it is very difficult to get such a erudition except 
with extremely slow cooling. Actually 'the first de- 


streaks of the differently etched compositions. Fre- 
quently there is a very sharp demarcation of the coring, 
almost as if an abrupt change of chemical composition 
occurred or a new phase appeared. The action of 
chemical reagents on solid solutions varies quite rapidly 
with change in composition in the metal, so that no new 
phase need fill in the interstices between the primary 
dendrites to cause this appearance. 

But when these large-cored grains are examined by 
the X-ray spectrometer, we do not obtain the char- 
acteristic spotted patterns of large grains, but the 
well-demarked spectrogram of smaller grains, 4 further 
modified by what must be a mixture of space lattices of 
various sizes. The patterns are identical with those 
which would be obtained from the fine mixed powders 
of a number of various alloys covering a, broad range 
in a binary solid solution series. The first few diffrac- 
tion lines are somewhat sharp, hut become broader 
and more diffuse until at 110 or 40 deg. they are 
entirely lost. Such a cored alloy after prolonged 
heating near the melting point gives a fiormal pattern. 
Fig. 2 shows how the assortment of sizes of the same 
atomic arrangement produces, by superimposition, the 
diffuse, faint pattern. When the mechanism of coring 
is analyzed we come to the conclusion that the resultant 
alloys are actually an assortment of many crystals of 
varied spacings. The apparent grain boundaries inclose 
several orientations. 

Let us consider a primary dendrite or crystallite just 
forming from the melt. It is a grain composed of two 



kinds of atoms. 
This grain can grow 
only so long as the 
added atoms can 
conform to the orig- 
inal lattice size or 
spacing within its 
elastic limit. 3 But 
its growth is inhib- 
ited. As shown in 
Fig. 3, the change 


FIG. 2- DIFFUSE PATTERN OF <\>KF.I> URYSTALS I M ’PUPATED BY MIXTURES OF CRYSTALS OF 
SAME CRYSTALLINITY, PUT OF SLIGHTLY VARYING DIMENSIONS 


in composition of 
subsequent layers 


posited crystallites of dendritic structure cannot diffuse 
out their excess of higher-melting metal rapidly enough 
to maintain homogeneity with successive additions of 
new composition. Hence, the composition of the 
diminishing liquid phase grows inordinately richer and 
richer in the low-melting element and accordingly 
aggravates the disparity in composition of successive 
layers of deposited solid. (An alloy whose composition 
corresponds to a minimum in a solid solution, where 


forces a change in 
lattice size which in turn forces a new grain (and prob- 
ably an entirely new orientation, for the zone of compro- 
mise would tend to produce rotation at some localities). 
It may be that a considerable part of the entire mass of 
a cored metal is of the imperfect crystallinity of grain 
boundaries. X-ray evidence on this point is further 
borne out by the fact that when badly cored metal is 
annealed and homogenized it frequently {las a higher 
grain count than the apparent grain structure of the 


the liquidus and the solidus are tangent, solidifies 
precisely as a pure metal and the phenomenon of coring 
does not occur.) 

In a cast metal exhibiting marked coring we discover 
usually a very comprehensive network of the first solidi- 
fied material. This is a result of the directional ten- 
dency of grain growth: long spars of the crystals shoot 
out into the melt. The interstices fill in later. This 
effect can often be observed on the surface of metals 
'tiftiich shrink greatly upon solidification — the first net- 
work formed is left high above the surface last to freeze. 

fhe fundamental or primary grains of such cored 


original cast materi^J would indicate. This is very 
conclusive evidence, since grain growth occurs as they 
are permitted to attain equilibrium, except where 
allotropic changes interfere. The probable mechanism 
of this action is that two or more regions .within the 
cored grain become grain-growth centers and are dif- 
ferently oriented even after diffusion has made them 
the same compositions. 

Many of the alloys studied by the writer were made* 
by mixing very fine powders and then heating to a. 
temperature which would permit complete diffusion and 
homogenization entirely in the solid. It is possible in 


structures are quite easily seen by etching-— the 
boundaries either appear as dark lines, or there is an 
abrupt change in the orientation of the rectilinear 
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k FIG. 3—' THE PROBABLE STRUCTURE OF CORED METALS 
COMPOSED OF SHELLS OF DIFFERENT 
* • SIZED LATTICES 


this manner to obtain perfectly uniform composition 
in less timfi than by melting the constituents and then 
destroying the cored structure resulting from the 
solidification. The aggregate paths of diffusion are 
shorter in fine powder than from zone to zone of the 
cored strucfure, for the latter is frequently coarse. Some 
mechanical deformation is most efficacious in removing 
cores. Fig. 4 shows the pattern of the mixed powders 
of gqkPand copper and after heating below the melting 
# paint. 

The Pltimate Homogeneity in Solid Solutions 

Obviously the most even and uniform distribution of 
two kinds of atdms in a space lattice is an arrangement 
of geometrical symmetry. For some atomic proportions 
this is quite simple. Let us consider an example. Fig. 
5 is reproduced from the preceding contribution* 
which discussed the gold-copper series, and shows the 
arrangement for 3:1 and 1:3 atomic proportions 
in a face-centered cubic lattice. The 1 : 1 ratio in the 
body-centered arrangement or in the simple cubic pat- 
tern of rock salt (Fig. 1) is equally simple. For more 
cofnplex ratios the geometrical arrangement is very 
much involved and may only be represented by groups 
of a certain ratio separated at frequent intervals by 
a leaner or richer zone. 

The author has obtained conclusive evidence of the 
existence of such structures in a very few cases only. 
It comes about in this manner: The atoms of one 
metal alone may be considered as having their own 
space lattice. Thus, in a 25 A : 75# atomic proportion 
in the face-centered lattice shown in Fig. 5, the A 


atoms occupy a simple cubic lattice composed of fch#'; 
corners of the face-centered cubes. A little sttt^ #| 
show that the B atoms occupy the corners of three 
systems of interpenetrating simple cubes. / d 

Its pattern (Fig. 6) contains more lines than the face- 
centered lattice of both kinds of atoms. If these lfftfea , 
appear ever so weakly on a film, then there is aiqpla 
proof of the arrangement. But to obtain such evidence 
there must be a difference in reflecting power in the 
atoms. Disparity ip atomic weight is the usual cause. 

It should be remembered that it is the discontinuity in 
mass distribution which causes the lines on the pat- 
terns and excess mass is no more effective in causing 
interference minima (i.e., lines in the X-ray spec- 
trogram) than the absence of matter." In such simple 
geometric proportions as 3 to 1 or 1 to 1 we have the 
characteristic structure of compounds. Equal atomic 
proportions of molybdenum and tungsten (body- 
centered cubic system) show best the extra lines in 
the spectrogram which gift* us the clue to the atomic 
arrangement. Tungsten has almost twice the atomic 
weight of molybdenum and the spectral lines produced 
by the wide spaces between its planes alone cannot be 
“interfered out" by the weaker reflections of the molyb- 
denum reflections 180 deg. out of phase. In the equal 
atomic ratio both molybdenum and tungsten atoms 
taken separately are in the simple cubic arrangement; 
the corners of one system are located in the center* of 
the other. 

There is another condition of the atoms in solid solu- 
tions offering a degree of homogeneity midway between 
this one of geometrical symmetry and the cored con- 
dition (which is similar to mixed powders of different 
composition). It w found in electroplate of two metals 
deposited out of solution simultaneously or in alloys 
which do not core and which have been cooled quickly 
from solidification. The space lattice is of uniform size 
and the atoms are of uniform concentration over a con- 
siderable area, but their arrangement is at random in 
the lattice. Neither kind of atoms considered alone 
could be said to possess a regular spacing. Prolonged 
heating near the melting point develops the final 
geometrical distribution. 

Tammann has used a very “ expressive word for the 
rearrangement of the atoms which take place at high 
temperature. The word is “Platzwechsel” — place inter- 
change. Its occurrence marks the temperature at Which 
the mobility of the atom is such that it may migrate 
between and past its neighbors — one of these then 
taking its former position. In the new edition of his 
“Lehrbuch der Metallographie” a long chapter deals 


•The X-ray method for crystalline analysis has been outlined by 
Bain in Chcm. Met., Oct. 5, 1921, vol, 25, p. 057, and by JetttUi* 
and Archer in Chcm. & Met., May 4, 1921, vol, 24, p. 771, 
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FIG. 5 — A H 1 1 ANGEM ENT OF THE GOLD (LIGHT GIROLKB) ATOMS IN SLACK FOR CERTAIN G ODD-GOT* PER ALLOYS 


with the change in chemical behavior observed when 
metals have been heated to bring about this final change 
in atomic distribution. In metals composed of two 
kinds of atoms which are not distributed with geo- 
metrical symmetry the change in single potential or 
chemical activity varies witfc change from one composi- 
tion to another only as the theory of probability would 
indicate. The atoms of the nobler metal (i.e., with 
lower single potential) protect the other atoms to an 
extent dependent directly upon composition alone. But 
after “place interchange” has taken place, very abrupt 
changes in single potential wit!} change in composition 
develop. These changes nearly always mark some 
simple atomic ratio. Thus: copper-gold alloys are 
rapidly attacked by nitric acid when there are fewer 
gold atoms than copper atoms in the alloy, but alloys 
richer in gold than 50 atomic per cent are attacked 
scarcely at all. The protective action begins abruptly 
at this definite composition. Therefore, there must 
be some subtle effect in the atomic distribution. 

It appears that the situation is substantially one of 
availability of atoms for reaction. When the inactive 
atoms exceed a certain proportion and are arranged 


well-annealed alloys, while this cheiftical behavior is to 
be observed in almost any solid solution series. The 
author had, however, found the significant super- 
numerary lines in the spectrograms of certain alloys of 
simple atomic proportions before the publication of 
these chemical and electrochemical data. The failure 
to find the extra spectrogram lines significant^ of geo-' 
metrical arrangement of two kinds of atoms m other 
instances is easily explained. They are necessarily 
always extremely weak. Furthermore, an- exact ratio 
(say 1:3 or 1:1) can never be obtained in any alloy 
which has to he weighed out and prepared. Compounds 
could be prepared in which considerable fragments 
might conceivably have an exact ratio of -atoms, even 
though the number of atoms reached “astronomical” 
figures. But, in a single grain of an alloy there will 
likely be a small excess of one or the other atoms. 
Somewhere*, then, in the grain (fortunately perhaps at 
cr near the boundary where the crystallinity is less 
perfect) we shall have a discontinuity. This discon- 
tinuity, if involving an even number of atom rows, will 
not destroy the extra spectrogram lines* but if involving 
an odd number completely obliterates the lines. The 



Normal fact 'Centered pattern 

Weak super numerary lines due to disparity in, 
atomic weight, the abnormal atonls occupying 
the cube corners in 25 A' 75 B proportion. 


FIG 6 — FACE-CENTERED PATTERN WITH SUPERPOSED LINES FROM SIMPLE CUBE 


in the symmetrical positions for that particular pro- 
portion, there is no path for the reagent to penetrate 
the lattice and reach the active atoms. The protective 
action is then in effect. Below this proportion there 
are continuities of active atoms which can he reached 
successively after the surface lattice is caused to 
collapse. For a particular instance, consider the 
75Au:25Cu lattice shown in Fig. 5. If that particular 
cube is located on the surface of the metal, it is seen 
that after the copper atoms on the corners of the top 
faces are removed, the next layer just below consists 
entirely of gold atoms. 

Copper decomposes silver nitrate with the precipita- 
tion of metallic silver; gold does not possess this prop- 
erty. In the completely annealed series of copper and 
gold the alloys containing Jess than 1:7 Au:Cu decom- 
pose silver nitrate, while ^alloys richer in gold have no 
action with this reagent. If, however, the experiment 
if tried with a series of alloys which have not been 
heated long enough or at sufficiently high temperature 
to perfect this distribution, the reactivity simply falls 
off gradually with no definite limits. 

A s was stated. X-ray data give only limited iitforma- 
tion on the acfual location of the separate atoms in 


result then becomes problematical indeed, and chance 
seems rarely to give us the evidence sought. At any 
rate the enlightening work of Tammann and his deduc- 
tions from his observation — exactly in accord with what 
crystal analysis has shown in a small way — have given 
us an astounding conception of the forces which tend 
to produce the utmost homogeneity in metals by 
diffusion. 

c 

INTERMETALLIC COMPOUNDS 


Intermetallic compounds are said to possess no 
ductility. It seems that this condition is not a result 
of the chemical nature of the atomic* association so 
much as it is the result of the circumstance that inter- 
metallic compounds have lattice types which' offer little 
opportunity for slip/ *They have been investigated 
somewhat, and appear to possess low symmetry as a 
rule. As has been stated,* beta brass (if based on a 
compound) is an exception, for it is body-centered 
cubic in structure and has some ductility. Fused silver 
chloride might be said to possess some indications of 
ductility and the compound is one of strong chemical 
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nature in comparison to many of the intermetallic com- 
pounds. The silver atoms alone are arranged in a 
face-centered cubic structure, as are also the chlorine 
atoms alone, * but both together form a simple cubic 
lattice. Fig. 1 shows the exactly similar lattice of 
NaCL It is obvious that the like atoms, taken by 
themselves, build up face-centered lattices, inter- 
penetrating. The compound Cu,Sn is close packed 
hexagonal in type (like zinc). 

The outstanding feature of the intermetallic com- 
pounds is their ability to retain the lattice form over 
a considerabletchange in constitution. We can scarcely 
conceive of any portion of sodium chloride or ferrous 
sulphide or calciufh oxide as having any variation in 
composition from the "atom for atom" ratio, even 
though the compound is formed where one constituent 
is in great excess. On the other hand, we find some- 
times that the crystalline structure of an intermetal- 
lic compound is formed with a composition which 
depends on the composition of the melt from which 
it is developed. In other words, in a compound which 
would normally contain say three atoms of A with one 
of B CA,B), there is nothing to prevent the substitu- 
tion of a few B atoms in the A lattice points. This 
ability to retain the crystalline phase intact despite 
a change in constitution probably is a result of the 
same fundamental structure within the atom which 
gives many metals their outstanding property of ducti- 
bility or malleability by slip-plane formation. 

* Lines of Attack on Future Pboblems • 

• *Of the array of interesting problems which may find 
a solution in the study of crystal structure there is one 
which is worthy of considerable investigation. It is 
the author’s belief that in some cases a solid solution 
may form by the annexation of small atoms to large 
ones while these large atoms retain their usual lattice 
position. Thus, when carbon dissolves in gamma iron 
it is conceivable that the carbon atoms might associate 
with certain iron atoms — not displacing them, but 
simply “adding on." There is evidence on both sides 
of this question, and the facts will surely be discovered 
by* X-ray examination. Experiments are now well 
under way in the author’s laboratory to determine the 
point. 

And again, austenite formed by the solution of car- 
bon in gamma iron may be rapidly quenched to inhibit 
the carbide formation and grain growth but allow the 
allotropic change. The question then arises, “What is 
the relation between the carbon atom and the new alpha 
iron lattice comprising the tiny ferrite grains forming 
martensite ?J It has been styled a solution of carbon 
in alpha iron — but the word “solution" is not well 
chopen, for there is only mechanical stability in 
martensite. The carbon is atomically dispersed, prob- 
ably, in freshly quenched martensite, but at best it 
is only a “psefldo solid solution." 

Such pwblems at present have little hope for solution 
except by some very subtle sort of examination involv- 
ing the atoms themselves, Such as by X-ray spec- 
trometry. 
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Increase m Science Department Student* 

at Princeton : \ ’ 

According to figures compiled by the registration 
department, Princeton University, Princeton, N. J., 
there has been a pronounced decline of interest in the 
classics in the last year, and a corresponding increase 
of interest in science. This change is illustrated by tile 
number of students taking the courses in the two de- 
partments in 1921 and 1922. In the first-noted year 
there were 780 men in the university taking either 
Latin or Greek; at the present time this has decreased 
to 659; the increase of students in modern languages 
this year was from 1,249 to 1,459. In 1921 the number 
of men taking either chemistry, biology, physics or geol- 
ogy was 1,712, while at the present time the science 
department has 1,842 students. A library of industrial 
relations is being established at the institution under 
the direction of Prof. Robert F. Foerster, made possible 
through a donation of $60^000 by John D. Rockefeller, 
Jr., for this purpose. 

Electron Emission From Heated Metals* 

When metals are heated in high Vacuum, electrons, or 
atoms of negative electricity, evaporate from their sur- 
faces. If there is another electrode in the evacuated 
space which is given a positive charge, the electrons 
drift over to this electrode (anode) so that a current 
flows between the two electrodes. Dushman has re- 
cently derived an equation which should supersede the 
well-known Richardson equation, giving the relation be- 
tween the electron current and the temperature of the 
cathode. The advantage of this new equation is that 
there is only one constant which we need to know for 
each different cathode material, instead of two con- 
stants which were necessary for the Richardson equa- 
tion. 

The electron emissions from a large number of dif- 
ferent materials have recently been measured. The 
thoriated tungsten cathode gives a current at a tem- 
perature of 1,500 deg. C. absolute, which is about 
130,000 times greater than that from ordinary tung- 
sten. Measurements have also been made of cathode * 
materials that have even much greater emissions. 

In order to get all the current that a cathode is cap- 
able of giving, it is necessary to apply to the anpde a 
high enough voltage to overcome what is known as the 
space charge effect. By putting in gases positive Ions 
are formed in the space between the electrodes, and 
these neutralize the negative space charge and allow 
the current from the cathode to pass across the space 
with much lower anode- voltages. In other words, the 
effect of gases is to increase the current-carrying capac- 
ity of the two. Such an effect is used in the Tupgar 
rectifier. Care must be taken what gas is used for the 
purpose, for many gases have the effect of poisoning 
the cathode, and cutting down its emission to a small 
value. 

If very high voltages are used on the anode, so as 
to produce intense electr icefields, it is possible to pull 
electrons out of the cathode. In fact, it is possible to 
pull electrons even out of cdld cathodes— that Js, cath- 
odes at ordinary temperatures. The currents obialrad 
this way from the cathode come ‘ from very minute 
areas, hut in these preas the current density amounts 
to more than one hundred million amperes per square 
inch-,. _ , ' .. - ^ A,'. , 
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Menace of Loosely Drawn Contracts 

Much Litigation Caused by Inadequate Expression of 
Intention of the Parties — Examples of Court 
Decisions Under Varying Conditions 

• By Wellington Gustin 

* Member of the Chicago litir 

W HEN does a contract provide for the sale to 
fill a buyer’s requirements over a given period 
and when does it provide for the sale of a seller's 
output? These are questions of real seriousness. 
When two contracting parties close a deal for an 
output of one's plant or factory over a given period, 
or for one’s requirements for his plant, factory or busi- 
ness over a period they should take special precaution 
to see that the instrument called a contract embodying 
their agreement expresses their 'intention. For the 
intention of parties to a contract determines the con- 
struction a court will ultimately place upon it, and this 
intention will be gathered from the instrument itself 
where possible and ordinarily the parties wiH not be 
permitted to explain this intention. If the contract as 
written purports* to be a complete contract, their outside 
testihiony or evidence will not be, heard to explain what 
this intention was and what the contract means. A 
reason for this rule is that the parties themselves dis- 
pute and their written expression must be looked to. 
Another rule is that the language used or employed by 
one will be construed most strongly against the user. 

Intention Must Be Clearly Written 

In the ordinary case of dispute in these matters there 
is an agreement in the intention of* the parties to the 
contract well known at the time of its execution. The 
error made by the parties is that their intention is not 
certainly and completely expressed in the writing to 
which they resort in order to embody their agreement. 
Herein is the mistake that results in most of the litiga- 
tion over contracts for “outputs” and “seasonal require- 
ments” and the like. Such contracts are of such 
supreme importance to a plant or industry that one 
should ordinarily be surprised to find difficulties and 
misunderstandings as to the meanings of the agree- 
ments with a resultant failure to keep engagements. 

But one may wonder if a great portion of such dis- 
agreements over one's undertakings is not really an 
attempt to avoid a bad bargain. In some cases arising 
since the war it is certain that parties did enter into 
contracts which proved exceedingly fortunate for some 
and exceedingly unfortunate for the others. Some 
used maximum requirements under contracts where 
otherwise they would have used minimum require- 
ments; others were fortunate in having no limit at- 
tached to their requirements. Similar conditions existed 
on all sides. Most of the parties adjusted inequalities. 
.Some openly violated their agreements to furnish at 
specified prices, and sold to the highest bidders. The 
extraordinary times were responsible for extraordinary 
measures being taken between parties. 

Contract Should Embody Full Intention 

flonesty in contract obligations does not concern us 
here, but as a matter of precaution and information, 
the many cases here cited should warn parties con- 
tracting in the future to embody their full intention 
and agreement jn language that cannot be misinter- 
preted and misconstrued by others when nothing but 


the cold type or writing can be resorted to, as wh$n 
it is made the basis for a court action or defense. And 
where contract obligations are sought to be avoided, 
whether honesty and honor in business Undertakings 
enter in or not, the party who finds that the language 
of the contract expresses with certainty what he in- 
tended it should will be fortunate indeed, while if he has 
ignorantly or negligently and carelessly used language 
that does not express his intention he may be surprised 
to wake up in the hour of greatest need for certainty 
in his contract to find that he has a contract which 
cannot be enforced, or otherwise, with uctual or con- 
templated profits wiped out. 

^ In a case arising in 1900 in Illinois the court says: 

The contract in question is for appellee’s “require- 
ments” in stove bolts from Dec. 14, 1898, to Jan. i, 
1901, and this means such amount of stove bolts as 
appellee should need in the regular course of its busi- 
ness and not what appellee might choose to require , 
from appellant.” Russell, Burdsall & Ward vs. Excelsior 
Stove & Manufacturing Co., 120 111., App. 23. 

In this case the price of the bolts soared and the 
claimant's requirements not being satisfied by the seller, 
the buyer went out into the open market and bought 
the goods and the additional cost above the contract 
price to the buyer was charged to the seller. 

Case Involving Entire Output 

In another case on “output” the Supreme Court of 
Illinois said that a contract whereby a cement company . 
agrees to sell, and a sand company agrees to buy, the 
entire output of the cement company’s plant for a* 
year at a certain price per barrel is compiled with if 
all cement manufactured at the plant is ‘shipped to the 
buyer. t 

And if the manufacturer has shipped to the buyer all 
the cement produced at the plant in question, the buyer 
has no right to refuse payment under the contract upon 
the ground that the manufacturer’s delay in filling 
orders has caused a loss to the buyer, and upon the 
buyer’s refusal to make payment the manufacturer may 
treat the contract as terminated, discontinue shipments 
and sue for the balance due on goods already delivered. 
Garden City Sand Co. vs. Wellington R. Burt, 287 HI * 
473. 

In the above case the test of quality for the cement 
to be manufactured was the standard of the -specifica- 
tions of the American Society of Engineers. The court 
here held that if the buyer contended the quality of the 
product delivered was not up to the standard of the 
warranty the burden of proof rested upon the buyer to 
show that fact. « 

The buyer contended that it appeared from the con- 
tract and from extraneous facts and circumstances in 
evidence that the parties intended that the plant should 
be operated to its full capacity, and tjiat the buyer 
should receive during the year what cement could rea- 
sonably lie produced by the plant when run 'at its full 
capacity. The court said, the contract did not so state 
and the court could not import into the contract a 
provision which the parties have omitted therefrom. 
"Ordinarily,” it says, “a reference to what are called 
surrounding circumstances is allowed for the purpose 
of ascertaining the subject matter of a contract or for 
an explanation of the termd used — not^for the purpose 
of adding a new and distinct understanding.” And In 
another case, Knox vs, Lee. 12 Wall, 476, the court 
there said: "Thero is a well-recognised distinction be- 
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tween the expectation of the parties to a contract and 
the duty imposed by it. . . . Were it not so, the 
expectation of results would be always equivalent to a 
binding engagement that they should follow/’ 

Questions of price and quantity are interesting in a 
case recently decided by the U. S. Circuit Court of 
Appeals and affirmed by the denial of a certiorari by 
the U. S. Supreme Court, 42 Sup. Ct. 586. Plaintiffs, 
Taylor, Lowenstein & Co., brought an action at law 
against the Louisville Soap Co. to recover damages for 
a breach of contract for the purchase of rosin, in which 
defendant filed a cross-petition to recover overpayments 
made by it. • 

The contract prgvided for the sale by plaintiffs to the 
soap company of a quantity of standard quality grades 

H and I rosin. The defendant’s cross-petition was 
based upon ‘its construction of this contract in refer- 
ence to price, and sought to recover payments in excess 
of the contract price. Two questions were presented 
to the court: first, as to the quantity covered by the 
contract, second, as to the price to be paid. 

In reference to quantity the contract provided: 
“Louisville Soap Co.’s requirements from April 1, 1918, 
to March $1, 1919, 20,000 round barrels minimum, 
40,000 round barrels maximum. Should buyer’s re- 
quirements be for more than the maximum amount 
stipulated herein, orders for such excess are to be sub- 
mitted to seller. If seller cannot supply, buyer will be 
privileged to buy such excess elsewhere/' 

Upder this contract the soap company ordered and 
within the year, 12,989 round barrels of* rosin, 

, f <fr wTiieh it" paid in full, and which amount constituted 
its entire requirements. Plaintiffs brought this action 
to recover damages for the failure of the soap company 
to take 7,011 round barrels, the difference between the 
amount they dfd actually order, receive and pay for, 
and the minimum amount of 20,000 round barrels speci- 
fied in the contract. 

Dispute as to “Requirement’’ 

The soap company contended that this was a “re- 
quirement” contract and that the provision “20,000 
round barrels minimum, 40,000 round barrels maxi- 
mum” is a mere estimate of the amount of rosin it 
wfluld require for the year, and that therefore it was 
not obliged to take any rosin in excess of its actual 
requirements. 

In reference to the second question as to price, the 
contract reads: “to be 50c. per 280 lb. over the official 
closing Savannah, Ga., market on date order is received 
at Mobile, Ala. In the event of two closing prices, the 
average is to apply.” 

The soap 'company contended that this provision in 
which the price was to be determined by the official 
closing price of a board of trade, instead of a fixed, 
definite- and certain contract price to be paid, regardless 
of the market, price, was further evidence of the inten- 
. tions of the parties that the actual requirements of the 
soap company was the dominant provision of the con- 
tract as to quantity. • 

Adversely, Taylor, Lowenstein & Co. claimed that the 
soap company was required by this contract to accept 
and pay for this minimum amount of 20,000 round 
barrels regardless of its requirements, and as many 
more barrels as they required for their factory; that 
the provision in regard to requirements applied only to 
the difference between the minimum 20,000 bbl. and ' the 
maximum 40,000* bbl., which maximum # quantity the 


Taylor company obligated itself to furnish the soap 
company if the requirements would amount to so 'mktfy 
barrels, and if the soap company's requirements ex- 
ceeded the maximum amount, then it had the right to 
elect whether or not it would accept or reject any 
orders in excess thereof. 

Specifications as to Maximum and Minimum Held 
to Be Dominant Measure of Quantity 

The court said there appeared to be an irreconcilable 
conflict between the courts as cited by the opposing 
counsel in support of their respective claims. But the 
various cases show that each was decided in reference 
to the particular contract involved, or upon a consid- 
eration of the “obviously dominant measure of quan- 
tity” in each contract. In the present case the contract 
does not suggest that the minimum and maximum 
amounts named are merely estimates. On the contrary, 
from the substantial difference between these figures it 
appears that the parties irffended that the requirements 
should control between these two amounts, but should 
be neither less than the minimum nor more than the 
maximum. And it is specifically provided that if the 
requirements should exceed the maximum quantity 
named, the seller should not be obligated to furnish the 
same, except at its option. This maximum is specifi- 
cally set up the contract as the limit of the seller’s 
liability to furnish, said the court. Therefore it is a 
definite controlling quantity and not a mere estimate. 
And it would seem absurd to say that the parties in- 
tended that the maximum should be the dominant meas- 
ure of quantity as to the seller’s obligation to furnish, 
but that the minimum should not be the dominant meas- 
ure of quantity as to the buyer’s obligation to take. 

Now in the case of Taylor, Lowenstein & Co. vs. 
Louisville Soap Co., above mentioned, it was insisted 
upon the part of the soap company that if the minimum 
and maximum named in the contract should be held 
to be the measure of quantity to be furnished there- 
under, it would take all the meaning out of the further 
provision of the contract in reference to the company's 
“requirements.” The court says that, on the contrary, 
such a construction would give full force and effect to 
both these provisions in relation to quantity, for there 
is a large scope for the operation of the provision as to 
requirements between 20,000 and 40,000 round barrels. 
While on the other hand, if the company’s requirements 
were to be construed as the absolute measure of quan- 
tity, then the provision as to minimum and maximtllh 
quantity would be meaningless. Hence the court con- 
cluded that this contract required the buyer to accept 
and pay for the minimum of 20,000 round barrels of 
rosin, and it likewise required the manufacturer to fur- 
nish this amount and any amount in excess thereof, up 
to the maximum of 40,000 bbl., limited in that respect 
only to the buyer’s needs. 

Price Clause Also Uncertain 

In this instant case another interesting point of 
uncertainty in the contract is shown. This relates td 
the price to be paid from tiipe to time for the product. 
Under the contract for rosin it was to be paid«for at a 
stated price above the official closing Savannah* 
market, which was intended to be the official dosing 
price posted by the Savannah Board of Trade. It 
appeared that under the rules of that Board of Trade 
the official price could be determined only from actual 
transactions between factors and buy As, and that 
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ing the last 2 months of the contract period there were 
no sales on Which the closing price could be based. 
On this point the court held that there was no closing 
price within the meaning of the contract, although 
during that period the committee did post the closing 
price as determined by the last sale. 

And where £he price of goods sold was to be deter- 
mined by the official closing price of a board of trade 
on the day the order was received, and during the last 
part of the contract period there was no closing price 
in that market so that the contract price could not be 
determined, both parties were relieved of their obliga- 
tions under the contract. (Here was uncertainty again 
in the contract.) 

But where the buyer ordered and received some of 
the goods after there was no closing price, though the 
last price determined by actual sales was daily posted 
as the closing price, and the seller made no mis- 
representations which would prevent the buyer from 
ascertaining the true facts 'in regard to the posted 
closing price, the payment for the goods in accordance 
with the posted price was an acceptance of such price 
and the buyer thereafter could not recover s'uch or 
excess payments. 

Other Typical Cases 

For the benefit of those who may contract “outputs” 
or “requirements” the following cases are cited briefly: 

The Louisville Soap case is found to be identical in 
language to the contract involved in another case, the 
Diamond Alkali Co. against Aetna Explosives Co., 107 
Atlantic Reports 711. Here the contract provides, in 
reference to the quantity, “Buyer’s entire requirements 
during 1916; minimum quantity 180 tons per month 
and maximum 250 tons monthly.” *ln this case the 
court held: 

“The minimum and maximum quantities fixed in the 
contract were not merely probable estimates of the 
quantities which the appellant was to take . . . but 

were definitely fixed quantities which the appellant 
could demand and the appellee was required to deliver.” 

In the action brought by the Slaver Carriage Co. 
against the Park Steel Co., 104 Federal Reports 200, 
on contract, the instrument provided as to quantity: 
“All the tire steel, of good and suitable quality, which 
will be used in buyer’s works prior to Sept. 1. 1899, not 
to exceed 14,000 sets, nor to be less than 10,000 sets.” 

Here the court held that this was a valid and bind- 
ing contract within the different amounts specified; 
that the seller was obligated to furnish at least the 
10,000 sets and as many more up to 14,000 sets as was 
actually needed for use in the buyer’s work prior to 
Sept. 1, 1899, citing National Co. vs. Keystone Manu- 
facturing Co., 110 111., 427, also Stover vs. Park Steel. 

In another suit, Budge vs. United Smelting Co., 104 
Fed., 498, the contract required the seller to furnish 
“all the mining timbers required and used at buyer’s 
mine, about 600 pieces of the larger dimensions and 
about 15,000 pieces of the smaller dimensions.” Here 
the court held that this was a distinct promise to re- 
ceive and pay for about 6ft0 pieces of one kind of 
timber and 15,000 of another. 

In still another case, Highlands Chemical Co. vs. 
* Mathews, the contract required the seller to deliver to 
this buyer, if required by him, 10,000 carboys of oil of 
vitriol, the defendant to take at least 7,000 carboys 
during the same time. In this case it was held that 
the defendant w qp bound to take the minimum amount, 
whether he needed it or desired it for the purpose of 


his business or not; and the correlative obligation 
rested upon the seller to deliver any amount within thb 
maximum fixed by the contract if the buyer’s needs re- 
quired the same. Here the miiiimum of 7*000 carboys 
and the maximum of 10,000 carboys are obviously the 
“dominant measure’* of quantity. 

In a U. S. Supreme Court case, Smoot vs. United 
States, 35 Supreme Court 540, the contract provided 
for 140,200 cu.yd., more or less, of filter sand, for a 
specific construction of twenty-nine filter beds. It ap- 
peared from the contract itself that the quantity men- 
tioned therein was approximate only. It was insisted, 
however, by the United States that a letter written by 
the government engineer, subsequent* to the contract, 
specifically fixed the quantity at 151,000 cu.yd. This, 
however, did not allow for shrinkage, and the actual re- 
quirements of the government were 379,231 cu.yd. The 
Supreme Court held that a letter from the engineer in 
charge of the construction, to a contractor, who had 
entered into a written contract with the United States 
to furnish material at a specified price, could not modify 
the original contract or constitute a new one; that 
under the terms of the original contract the amount 
named therein was clearly an approximate amount only ; 
and that the needs of the government for this par- 
ticular construction was the obviously dominant meas- 
ure of the quantity to be furnished. 

Points on Proper Construction of Contracts 

Thus it will be seen, from these many cases cited, 
that much litigation occurs from lack of attention to 
the provisions of so important a class of Contracts in- 
volving whole outputs of plants and all requirements for 
plants and industries. As was said in one of the cases: 
“Where the parties have entered into written engage- 
ments, with express stipulations, it is ^manifestly not 
desirable to extend them by implication. The presump- 
tion is that having expressed some, they have expressed 
all the conditions by which they intend to be bound 
under the instrument . . . and it is one thing for 

the court to effectuate the intention of the parties to 
the extent to which they may have even imperfectly 
expressed themselves, and another to add to the instru- 
ment all such convenants as upon full consideration 
the court may deem fitting for completing the intentidh 
of the parties, but which they, either purposely or unin- 
tentionally, have omitted.” The former construes that 
which is written, “the latter adds to the obligation by 
which the parties have bound themselves, and is, of 
course, quite unauthorized, as well as liable to great 
practical injustice in the application.” 


Personnel Service for Technical Men 

As a free clearing house for the promotion of re- 
search and its applications in industry, the Research 
Information Service is prepared to furnish critical infor- 
mation about modern personnel methods.* Among the 
mechanisms especially designed for this informational 
service, there is maintained a personnel file in which 
consulting psychologists, personnel specialists and other 
reputable experts on problems of human adjustment 
are listed. 

With specialists on these problems in the Council 
offices and with files of information at their disposal, 
engineers may profitably appeal to the Service for facts 
about methods of personnel classification, ARconmmui- 
cations should be adeemed to Research Information 
Service, National Research & 
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General Theory 

T HERE diave been a number of discussions of the 
general theory of vapor recompression. Of these 
the papers *by Claassen (9, 15) ,f Flugel (18), 
Holmes (20) , and Wirth (46) are the most important.' # 

Nozzles 


steam, its capacity will be negligible. This has been 
discussed by Claassen (9), who suggests several smSll 
nozzles in parallel to be cut in or out one at a time 
as the demand for make-up varies, but each to be either 
completely closed or wide open, never throttled. 

Mechanical Compressors 


The nozzle systems are perhaps the easiest to discuss 
qualitatively. From the curves of Figs. 9, 10 and lit, 
any case that is apt to arise may be calculated. It is 
evident that for high efficiency (in the sense of vapor 
compressed per pound high-pressure steam used) it is 
necessary to work with a small temperature drop and 
very high-pressure steam. From Fig. 9 it will be seen 
that to get double effect efficiency (1 lb. vapor entrained 
per pound high-pressure steam) the total temperature 
drop may -not be over 18 deg. F. for 100 lb. steam, 
22 deg. F. for 150 lb. steam, or 22.5 deg. F. for 175 lb. 
steam. Ordinarily evaporators are designed to operate 
with & to 15 lb. steam. If a single effect evaporator 
Mfith a nozzle compressor be compared with a double 
working between 10 lb. and 26 in. vacuum, we find that 
the double has a total available temperature drop of 
100 deg. F. against, say, 20 deg. for the other. Hence, 
on material of no elevation in boiling point, the double 
would have five times the capacity of the single, twice 
the heating surface, and would require the same amount 
of steam, condensing water and accessories. 

On the other hand, if we assume that the plant has 
exhaust steam to spare, then the comparison is still 
more strongly in favor of the double. If a nozzle is 
used, either the power units must be run condensing, 
or exhaust must be wasted. If an ordinary double is 
u£ed, it saves either all the high-pressure steam used 
in the nozzle (if exhaust was available which would 
otherwise be wasted) or it saves all the condensing 
equipment and condensing water otherwise needed for 
the prime movers. 

The best use for the nozzle is the plant where all 
exhaust from prime movers is used in the evaporators 
and in addition make-up has to be supplied as live 
steam. A ’nozzle may be substituted for the usual 
reducing valve on the make- up steam line; provided, 
of -course, that the evaporator in question is a multiple 
effect .with a small enough temperature drop in the 
first effect tg make the* nozzle efficiency appreciable. 
Here again attention must be paid to the rapidly de- 
creasing Efficiency of the nozzle as the steam pressure 
drops; because if the amoujit of make-up needed is 
variable, the nozzle will give useful results only when 
the throttle valve is wide open. Under conditions de- 
manding less than the maximum amount of make-up 


Thermal Efficiency of Evaporators . — If the conditions 
are properly chosen and pertain important considera- 
tions omitted, it is possible to show that vapor recom- 
pression systems are very desirable. For comparative 
purposes, let us assume that an ordinary evaporator 
uses steam at 5 lb. gage, and returns the condensate to 
the boilers at 180 deg. F. Then to regenerate 1 lb. of 
steam takes (1,155 — 180) or 975 B.t.u. Considering 
losses by radiation, "heating feed, withdrawal of hot 
thick liquor, etc., let us assume that 1 lb. steam will 
evaporate 0.85 lb. water per effect. Then, for purposes 
of comparison, we will have as the performance of an 
ordinary evaporator: 

B.t.u. Buppli«d£ln Potter 

Kffecta I’erJLb. Evaporated 

I 1,150 


Let us also assume that the power used to drive the 
turbo-blower iB generated in steam prime movers whose 
water rate is 20 lb. per kilowatt-hour. This rate, how- 
ever, applies to steam of 160 lb. gage, which requires 
(1,195 — 100) or 1,095 B.t.u. to regenerate a pound. 
ThiB assumes condensate returned to the boilers at 
100 deg. F. because vapor recompretfsion evaporators 
usually use a heat interchanger which cools the con* 
densate and heats the feed. Ombeck's tests show 76 
to 165 lb. evaporated per kilowatt-hour, or 3.5 to 8.25 lb. 
per pound boiler steam. This gives from 312 to 183 
B.t.u. supplied in boilers per pound water evaporated. 
Wirth’s data show 25 to 55 lb. evaporated per kilow&tt- 
hour; or 875 to 400 B.t.u. per pound evaporated. 
Hence Ombeck's best tests correspond to 8.5 effect oper- 
ation, and his poorest to 3.5 effect. Wirth’s range from 
1.6 effect to double effect efficiency. Such teats as 
Ombeck’s and such reasoning as the first paragraphs 
of Article I are the basis for the claims so often tnade 
of “multiple effect efficiency in a single body.” 

It should be pointed out again that Ombeck’s tests 
were run on that combination of conditions which is 
the most favorable to recompression. Wirth’s data rep- 
resent much more general cases. The efficiencies which 
have been calculated by advocates of thermocompression 
have not been confirmed by submitting operating data. 


* Americas Institute of Chemical Btogineere at 
, - 0<r -y i}M. Part I .of this article appeared in Chsm 
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Capacity * 

The principal factors omitted by partisans of 
thermocompressor are power generation and capacity of 
the evaporators. It is obvious that the turbo-blower 
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a similar or larger temperature drop. Ombeck evapo- 
rates 1.7 lb. per square foot with 6.5 deg. drop and 
8.8 lb. with 14 deg. Hence, assuming similar coeffi- 
cients, Wirth must be working with 10 to 60 deg. drop. 
This explains Wirth's lower efficiency rating. Most 
discussions have been based on a drop of 18 deg. F.; 
and Soderlund^nd Boberg specify 5 deg. F. 

Now ordinary evaporators usually run on about 100 
deg. F. temperature drop. Hence if the discussion has 
to do with an ordinary evaporator in single effect, the 
thermocompressor evaporator must have from two to 
ten times the heating surface to do the same work if 
the coefficients are the same. The lower figure for 
heating surface corresponds to so large a temperature 
drop that it would involve less than double effect effi- 
ciency. In an , ordinary single effect evaporator, the 
boiling point will be lowered corresponding to the 
vacuum. Hence there will be difficulty from increased 
viscosity, hydrostatic head, etc. The thermocompressor, 
working at atmospheric pressure, will have slightly bet- 
ter conditions so far as these factor** are concerned. 
Ombeck’s coefficients, the only ones so far reported, 
are no larger than are regularly obtained und^r good 
conditions in ordinal^ evaporators. 

A double effecf will have an average temperature 
drop of 60 deg. per effect. Hence if a thermocompressor 
could woVk with double effect efficiency on a 50 deg. 
drop with double the ordinary coefficients of heat trans- 
mission, it would do in one body all that an ordinary 
evaporator will do in two, both from the standpoint of 
thermal efficiency and of capacity. It would then re- 
main to balance the cost of turbo-blower and driving 
unit on the one hand against the extra body of the 
evaporator and its condenser on the .other. Similarly, 
the two methods are equal (except for difference in 
cost between the blower and the two bodies) if a 
thermocompressor could give triple effect efficiency on a 
30 deg. drop with three times the ordinary coefficients. 
Wirth does not get triple effect efficiency in any case, 
and Ombeck gets it only on a 14 deg. drop. There 
is no evidence to support the assumption of higher 
coefficients in evaporators using recompression. Hence 
it may be definitely stated that a thermocompressor will 
call for much more expensive equipment than an ordi- 
nary evaporator. 

Superheat . — Another factor which may affect the 
capacity of vapor recompression evaporators is super- 
heat in the compressed steam. Pure adiabatic com- 
pression will necessarily result in some superheat. 
Turbo-blowers have a mechanical efficiency of 60 to 70 
per cent according to size. Thm loss of 30 to 40 per 
cent of the power input should reappear as additional 
superheat in the compressed steam. Ombeck’s blower 
had efficiencies from 45 to 68 per cent, but his results 
show superheat only a little greater than called for by 
adiabatic compression. This was probably due either 
to long pipe lines between blower and evaporator, with 
the measurements made near the evaporator; or to 
faulty measurements of the temperature of the steam. 
This is a very difficult determination to make with even 
moderate accuracy. The superheat on large working 
temperature drops may be dver 100 deg. F. 

? he effect of superheat has never been settled because, 
even with large amounts of superheat, the heat present 
as superheat is small, and is transmitted in the first 
fraction of the heating surface. No tests have ever 
beOn made where an appreciable part of the heat avail- 
able for evaporation was superheat. 


It is generally supposed that the presence of super- 
heat considerably lowers coefficients of heat transmit 
sion from steam to metal. This comes from the well- 
known fact that permanent gases give up their heat 
very slowly. The actual data available are entirely 
insignificant, and it is still an open question as to what 
effect superheat may have. If it has any effect, then 
evaporators using turbo-blowers must suffer greatly 
and cannot show normal coefficients of heat transmis- 
sion. 

In general, then, an evaporator using thermocom- 
pression will call for a larger investment in apparatus 
than an ordinary evaporator; and where it does not, it 
shows no special saving in steam. 

* 

• Power Generation 

Such a discussion as the above tells only half the 
story. No problem in evaporation should ever be dis- 
cussed without including the question of power genera- 
tion in the same plant. In the case above of the 
ordinary evaporators , run on 5 lb. steaip, the steam 
would in practice be exhausted from prime movers. 
Obviously, if the power demands of the plant are pnv 
vided for and all exhaust used in existing equipment, 
adding a new evaporator would call for the generation 
of more steam and the comparison just made would 
need no modification. If exhaust steam were going to 
waste, the turbo-generator could not be considered, be- 
cause the ordinary evaporator would run on exhaust, 
making no additional demands on the boilers. The 
thermocompressor would have to have high-pressure 
steam direct from the boilers. 

Single Effect Operation 

Consider a new department where both power and 
evaporation are to be provided and plam* may be made 
for co-ordinating the two. The total amount of evapo- 
ration to be accomplished will call for a single effect 
only. In one case let us assume steam raised in the 
boilers at 160 lb. gage, expanded to 6 lb. in turbines, 
and sent to evaporators. The turbines generate power 
which can be used in the plant or sold. In the other 
case, let us assume 160 lb. steam raised in the boilers, 
part being used in condensing turbines to generate 
power equivalent to the power in the first case, and 
part used to operate evaporators. Let us base the 
comparison on 1 kw.-hr. under the first case, and con- 
sider that there is enough evaporation to be done to 
use all the exhaust there provided. The assumption 
made previously that 1 lb. steam to the first effect will 
evaporate 0.85 lb. of water pei effect will still be made. 
The various possibilities are as follows: 

Case A — 1 kw. of power used, generated in noil-condensing 
prime movers, exhaust to single effect evaporator 
operating on 100 deg. temperature drop. 

Case B — 1 kw. used, generated in condensing prime movers, 
additional steam used f#r single effect evaporator. 

(1) Steam raised at high pressure, expanded 
through reducing valve for an evaporator 
which is same as in Case A. 

(2) Same as (1), but expanded through a nozzle 
which compresses 1.2 lb. vapor per pound 
steam through an 18 deg. temperature drop. 

(8) The additional steam generates additional 
power in condensing prime movers, this 
power being used to drive a turbo-blower. 

(а) Blower gives 70 to 80 lb. evaporation 

per kilowatt-hour on a 14 deg. 

, , temperature drop (Ombeck). 

(б) Blower gives 40 lb. evaporation per 

, kilowa tt-hour on a 25 deg. tempera- 

ture drop (Wiith*, 
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A comparison baaed on 40 lb. boiler steam raised, 
would give: 


« 

Case A 

Case B 

(1) 

(2) 

(3a) 

(36) 

H Igh-pr assure 
•team to be raised 

40 lb. 

20 lb. for 
power 

20 lb. for 
evaporator 

20 lb. for 
power 

20 lb. for 
notale 

20 lb. for 
power 

20 th. for 
blower 
turbine 

20 lb. 
for power 
20 lb. for 
blower 
turbine 

Power units 

e 

1 kw. non- i 
condensing 
turb - 
generator 

1 kw. 

oondenaing 

turbo- 

generator 

20 lb. 
None 

1 kw. 

condensing 

turbo- 

generator 

2 kw. 

condensing 
turbo- 
generator, 
motor- 
dnven 
blower 1 

2 kw. 

condensing 

turbo- 

generator, 

motor- 

driven 

blower 

5*lb. steam avail- 
able for evapor- 
ators: 

* Exhaust or 

expanded 

Compressed 

Total 

401b. * 
None 

201b. 

24 lb. 

! 

None 
70-80 lb 

None 

401b. 

401b. 

20 lb. 

44 lb 

70-80 lb 

40 lb. 

Total evaporation. . 

34 lb. 

1 171b. | 371b. 

60-68 lb._ 

34 lb. 


A comparfson based on 34 lb. of evaporation in all 
cases would give : 


Total steam to be raised 
Water for oondensere: 
Power oondensere .... 
Evaporator? 

Case A 
40 lb. 

None 
850 lb. 

(1) 

60 lb 

500 lb. 
850 lb. 

<2j 

36 lb. 

500 lb. 
850 lb. 

(3a) 

30 lb. 

750 lb. 
None 

(36) 
40 lb. 

1,000 lb. 
None 

Total 

850 lb. 

~L350 lb 

1,350 lb. 

750 1b. 

1,0001b. 


Heating surface of 
evaporators * sq.ft. 


r»q.ft 3.7/ sq.ft. 4-8.tBq.ft. 2.7rsq.ft. 


* In order to make a dearer picture, consider a case in 
which the total evaporation to be accomplished is 1,000 gal. 
per hour. On a conservative rating the evaporator in Case 
A should have about 350 sq.ft. The steam consumed in 
Case A will be*9,800 lb. per hour (0.85 lb. evaporation per 
lb. steam), which corresponds to about 250 kw. power for 
the plant. Based on the preceding table we shall have : 


Total steam needed per 

hqur 

Total water needed per 

hour 

Heating s rfaoe 


Case A (1) (2) (3a) (36) 

9,8001b. 14,7001b 8.8001b. 7,400 lb. 9,8001b. 

25,000 gal. 40,000 gal. 40,000 gal. 22,000 gal. 29,000 gal. 
350 sq.ft. 350 sq.ft. 1,300 sq.ft. 1,700 sq ft. 950sq.ft. 


Too many factors come in to make a hard and fast com- 
parison of costs. The following table shows, very roughly, 
however, what may be expected in an average case. Over- 
head (interest, depreciation, repairs, etc.) is estimated at 20 
per cent per year (300 working days). Labor is considered 
equal in all cases, and hence omitted. Steam is not brought 
into the cost, as its cost is too uncertain; but data for steam 
consumption have been given and steam cost may be m- 
serted as desired. Water is taken at 5c. per 1,000 gal 


First cost: 

Evaporator and acoes- 

sories. 

Power unit and t&oes- 

sories 

Blower or nqpsls 

Case A 

6900 

8,500 

v 

$900 

9,500 

Case B • 

(2) (3a) 

$3,300 $4,300 

8,500 19,000 

500 14,000 

<36f 

$2,400 

19.000 

16.000 

Total 

$9,400 

$10,400 

• 

$12,300 

$37,300 

$37,400 


Cost per day: 

Overhead 

Water 

$6.30 

30.00 

$6.90 

46.00 

$8.20 

48.00 

$24.90 

26.40 

$24.90 

34.80 

Excess cost over Case A 
exclusive of steam. . . 
Steam saved over Ceee 

A, tons per day. # 

936.30 

954.90 

# 16.60 

(Uses more 
than A) 

956.20 

19.90 

12 

951.30 

15.00 

e 29 

959.70 

23.40 

0 


< 'vV' 

Case B(Sa) is the ideal case, and will seldom occur; hut 
if the conditions here represented exist, and if steam .east# 
over 50c. per ton, this calculation shows & saving. Actual 
operating conditions will come much nearer B($b), a nd 
here there is no saving in steam and an increased cost of 
$23.40 per day. In other words, in the case apt to occur ill 
practice, the turbo-blower saves nothing in^steam and may 
be much more expensive to operate than an ordinary CVftpO* 
rator. This reasoning leaves out of account the more ex* 
pensive labor to operate the turbo-blower evaporators, dif* 
ferences in piping and distribution, etc. If the solution has 
an elevation of boiling point, the case against the thermo- 
compressor is still worse. 

Multiple Effect Operation 

Suppose the plant could not use 250 kw. of power, but 
that 80 kw. could be disposed of. This power, generated in 
a non-condensing prime mover, would give about 3,800 lb, 
exhaust per hour for Case A. This is about a third of that 
available in the previous illustration; but our 1,000 gal. of 
evaporation per hour could be now accomplished with this 
steam in triple effect. Thiff case is rather abnormal, as the 
sizes of all equipment will come out small. Steam consump- 
tion and cost of equipment will be figured on the basis of 
commercially practical units, reduced to the conditions of 
the problem in proportion to the qmounts handled (thus 
eliminating the excess costs of small upits per unit capac- 
ity). The results will then be strictly comparable among 
themselves and with the case of single effect operation above. 
The triple used in Cases A and B{ 1) is to work with a 20 
deg. temperature drop in the first effect, and evaporate equal 
amounts in each effect. The single (used in the otlupr 
cases) is to work on the same coefficient as the first effect 
of the triple. 

As before, case B{ 2) is a nozzle compressor with an 18 
deg. drop, case B(3a) a turbo-blower on a 14 deg. drop, and 
case Z?(3fc) a turbo-blower on a 25 deg. drop. The efficien- 
cies are also the same as before. 


MULTIPLE EFFECT OPERATION 

-Case#— 


Steam raised : 

Case A 
Triple 

(1) 

Triple 

(2) 

Single 

£L 

Power 

401b. 

20 lb. 

201b. 

201b. 

Evaporation 

Power units and ac- 

1 kw. non- 

201b. 

1 kw. 

201b. 

1 kw. 

201b. 

oessories 

1 kw. 


con- 

oon- 

oon- 

oon- 


densing 

densing 

densing 

densing 




) nossle 

1 kw. 





con- 





densing 

and 





blower 

Steam for evaporation: 

401b. 

201b. 

20 lb. 


Exhaust 

Sa 

Compressed 



241b. 

Total 

40 

20 

44 

70-80 

Evaporation 

1351b. 

68 lb. 

37 lb. 

60-67 


*0 lb. 
201b. 

I kw. 
oon- 


I kw7 

OOOr 

densing 

blower 


135 LB. EVAPORATION AND I KW. POWER 


Steam: 

Power 

Evaporation 

Total 

H2O for condensers: 

Power, lb 

Evaporation ,1b,. 

Total 

Heating surface 


Case A 

(0 

(2) 

(5a) 

(») 


20 

20 

20 

20 

40 

40 

73 

40-45, 

90 

. 40 

60 


60-65 

100 


500 

500 

500 

500 

850 

850 

3,400 

1,000-1,100 

2,000 

. 850 
. 3x 

1,350 

3x 

3.900 

i.3x 

1,500-1.600 

4.3* 

¥8 


Then for a total e vapor atfon of 1,000 gal. per hour a* dia- 
cussed under single effect operation, we would have: 

. f 3 - 

. Case ,5 ■ » - s 

^ ^ u , Case A (1) (2> (Je) (»> 

Total steam needed, lb. per hr. for 

Power 3,300 1,650 1,630 1<650 1,110 

Evaporation 3,300 6,000 3,500 , 

Hi 
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First Coat: 

Evaporators 

Power unit* 

Blower or noasb 


Cam A 

$2,600 

3,300 

0) 

$2,600 

3,450 

(2) 

$2,900 

3,450 

500 

(3a) 

$3,800 

3,450 

17,000 

ooo 

^ Oift? 

~ - 

Tots! 


$5,900 

$6,050 

$6,650 

$24,250 

$19,550 

Operating oost* per Say : 
Ftoed ohargee (20%) per 

yr., 300 

$3.90 

7.50 

$4 00 

12 00 

$4 60 

34 80 

$16.20 
13 80 

$1) 00 
22.20 



$11.40 

$16 00 

$39 40 

$30 00 

$35 20 

Excess eoet over Caae A 
exolusfvs of steam 

per day, 


$4 60 

$18 00 

$17 60 

$13 80 

Excess eteam used over Case A. tone 
P«r day 


20 

56 

22 

62 


Thus, on the assumption of power demands by the 
plant so large that exhaust enough is furnished to do 
all the evaporation in single effect, there is a possibility 
of so combining condensing power units and thermo- 
compression evaporators to show a saving over the 
usual arrangement. This wifr be the case only when 
there is no scaling, no elevation of boiling point, no 
hot thick liquor withdrawn to the next step, etc. In 
the ordinary circumstances, thermoeompression offers 
no saving as compared to a single effect, and will be 
still more expensive if compared to a multiple effect. 
In general, then, if the power demands of a plant are 
reasonably in proportion to its demands for steam for 
evaporation, thermocompression is out of the question 
except where there is some unusual special condition. 

Plants Using Purchased Lower 

The above discussion is based on the idea that the 
plant generates its own power. In case the plant gene- 
rates no power, and central station *or hydro-electric 
power is available, the comparison is different if the 
price of purchased power is low. Even with moderately 
expensive power, if the factory has no steam plant and 
supplies all its power demands with purchased power, 
it might be moie convenient to put in a turbo-blower 
than to put in a steam plant. On a strict cost basis, 
however, power would have to be available at a figure 
very much under the cost of generation in the plant 
to make the thermocompressor arrangement economical. 

Plants With Small Power Demands 

The case which is most favorable to the thermo- 
compressor is that of a plant whose evaporation prob- 
lems call for the use of very much mo**o steam than 
can be supplied as exhaust from their power units. 
Here we have four possibilities (after all the exhaust 
from non-condensing power units has been used) : 
(1) Raise additional low-pressure steam for ordinary 
evaporators, (2) raise additional high-pressure steam 
and reduce it for the evaporators with a reducing valve, 
(8) raise additional high-pressure steam and send it to 
a condensing turbine driving a turbo-blower, and (4) 
raise additional steam, send it to a non-condensing 
turbine driving a turbo-blower, and use the turbine 
exhaust (along with the compressed vapor) in the 
evaporator. * 

Case 1 is evidently out of the question, as it takes 
very little more heat to raisb high-pressure steam than 
it would to raise 6 to 10 lb. steam. Further, the chance 
of future needs for high-pressure steam would in any 
case warrant the slightly greater first cost of the boiler 
plant designed for high pressures. Let us then assume 
that the non-condensing turbine takes 40 lb. per kilo- 
watt-hour, the condensing turbine 20 lb. f that the turbo- 
blower will evaporate (a) 70-80 lb. per kilowatt-hour 


and (6) 40 lb. and that 1 lb. of steam will evaporate 
0.85 lb. of H,0 per effect* Let us assume also that 
the amount of evaporation is such that a triple or 
quadruple effect evaporator would be used if case 4 
were adopted. Obviously then, in case 4 the first effect 
would be enlarged. The evaporator may be looked on 
as a combination of a triple run on exhaust steam and 
a single with a thermocompressor. The single and the 
first effect of the triple happen to be combined in one 
shell, but it is simpler to think of them separately. 
Let us base our comparison first on 40 lb. of boiler 
steam, which gives us the following figures: 



Caae 2 

Case 3 

Case 4a 

Case 46 

Steam raised, lb 

40 

40 

• 40 

Same aa 4a 

Power unit* 

None 

2 kw. 

1 kw. non- 

Same as 4a 



condensing 
turbine and 

condensing 
turbine ana 




blower 

turbo- 

blower 


5 lb. Bteam available for 





evaporators — exhaust. . 
Compressed 

40 

None 

40 

40 

None 

140-160 

70-80 

40 

Total 

40 

140-160 

110-120 

80 

Lb. evaporated in single 



70-8p 

40 

(from compressor) . . . 

In triple (from exhaust) 

None 

140-160 

102 

None 

102 

102 

Total . . 

102 

140-160 

170-180 

142 

Evaporator bodies. 

3 of x 

1 of 4.5c 

1 of 3 r . 

1 of lx 

sq.ft, each 

Bq.ft. 

2 of x 

2 of x 



sq.ft, each 

sq.ft, eaoh 

Total surface 

Lb. evaporated per lb. 

3x 

4. 5x 

5.r 

4.2r 

steam 

2.55 

3 5-4 

4 2-4.5 

3.7 

Condensing water 

Turbines, lb 

None 

1,000 

Nono 

None 

EvapB ,1b 

850 

None 

850 * 

850 

If a quadruple be assumed 

in cases 2 and 4: 


Lb evaporated 




•HO 

By compressor ... 

None 

140-160 

70-80 

Tty evaporator . . 

135 

None 

135 

135 

Total ... 

135 

140-160 

205-215 

775 

Condensing water 





Turbines, lb 

None 

1,000 

None 

None 

Evaporators, lb . ... 

850 

None 

850 

850 



4 5j 

6; 

5.2 r 

Lb. ovapd. per lb. steam . . 

3.4 

3.5-4 

4 

4.4 


Assume an evaporator to remove 30,000 lb. of water per 
hour in quadruple effect. This would call for about 1,300 
sq.ft, per effect, and a steam consumption of 9,000 lb. steam 
per hour. If the data from the preceding table be con- 
verted to equal amounts evaporated, we shall have: 



Case 2 

Case 3 

Case 4a 

Case 46 

Steam, raised, lb. per hour 

9,000 

8,100 

5,800 

7,000 

Water uaed, gal. per hour 

23,000 

24,500 

14,500 

17,500 

Heating surface sq ft. total 

Hp. of blower turbine 

4,200 

4,200 

4,200 

4,200 


250 

450 

125 

First cost of evaporator 

$10,500 

$10,500 

$10,500 

$10,500 

First ooet of blower and motor 


17,000 

14,000 

12,000 


$10,500 

$27,500 

$24,500 

$22,500 

Fixed charges per day (at 20 per cent, 

$7.00 




300 working days) 

$18.30 

$16.30 

$15.00 

Water at 5 cent* per 1,000 gal 

27.60 

29.40 

17.40 

21.00 


$34 60 

$47.70 

$33.70 

$36.00 

Difference in oost from case 2 (excluding 




steam) 


+ 13 10 

—0.90 

+ 1.40 

Steam saved over caso 2, tons per day . . . 


11 

38 

24 


Hence, in the case where steam cannot be supplied to the 
evaporators as exhaust from power units, but lftust be fur- 
nished from the boilers, it may be most economically sup- 
plied through a turbo-blower driven by a non-condensing 
turbine. This is in line with the general principle that the 
most economical method of using steam to produce both 
power and evaporation is a non-condensing* prime mover 
sending its exhaust to the evaporating device. 
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J. Soc. Chem. Ind.. vol. 34, p. 947 (1915)*. 
Z. Ver. deut. Zuckerind,, vol. 66, p. 117 
(1916). 

J. Soc. Chem. Ind., vol. 35, p. 1 145 ( 1916)*. 
Z. Ver. deut. Zuckerind., vol. 67, p. 171 
(1917)* 

J. Soc. Chem. Ind., vol. 36, p. 376 (1917), 


M3 167,42 2 Theisen 


Nov. 10, 1904 


} J $9*113 Prache A Bouillon Mar. 25, 1905 

1 iSMS g®!™* June 26, 1906 

1$ June 9,1911 

M7 267,270 Praohe |tov. 19, 1911 


Fr. 356.752 
Eng. 1$, 38 5-1905 
U. 9. 696,460 

U. S. 1,020,659 
U.S. 1,071,341 




German Patent* 

7. Ver, deut. Zuckerind., voL 56, p. 266 
Chem. AM., vol t, p. 1805 (1907). 


Subject 

Vertical evaporator with compartment*. 

Nossle. 

Crystallising evaporator. 

Inclined evaporator with superimposed* 
compartment*. 

Horizontal tube film evaporatorin stagee. 

Film type evaporator. 

Application of nossle to evaporator. 

Vertical tub* film evaporator 

Application of multiple no 
evaporator. . . . „ ^ . 

Application of nos*lee.to multiple effect 
evaporator. 

Similar to preceding. ■ ' ' 

Application of noeclea In »erie* to 
evaporator. 

Fan* in vapor lines in evapSratoc*. 

Urns a superheater to regenerate vapor*. 
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VoL Mi no. z 


78 


120 

121 


339,177 

$>9,177 


MontuMi A 
Jannln 


Monturnrt A 
Jannln 


Dw. 19, 1904 


French Patent* 

J. Soc. Chem. Ind,, vol 24, p. 


Z. Ver. deut. Zuckerind. 
(1905). 


vol. 


144 <19«5). 
55, p. 2*7 


122 

350,409 

Sautter, Harle, A 







CUe. 

Fob. 

1, 1906 



123 

364.408 

9 

Prache A Bouillon 

Mar. 

19, 1906 

U 

S 896,460 

124 

356,752 

Theme n 

Aug. 

8, 1905 

(W 

r. 167,422 

125 

379,292 

Chumbokt 

Oct 

31. 1907 



126 

426,851 

Prueho 

June 30, 1910 

V. 

S 1,020,659 

127 

444,109 

Toohno-Chem. 







Lab. 

May 22. 1918 

V 

S 1,150,713 

128 

449,399 

Toohno-Cham. 







Lab. 

Oct. 

14, 1912 

V 

H 1,200,996 

129 

450,135 

Praohe 

Nov. 

4, 1912 

u 

S 1,071,341 

130 

453,995 

Praohe 

Fob 

5, 191$ 

« 

c< 

•i 270,471 

131 

3,080 

SitntMon 

i 

Feb 

1 

1 6, 1900 



132 

19.385 

Thetson 

Hopt 

25, 1905 

Cl 

i-r 167,422 

133 

26,065 

Prache A Bouillon 

Dor 

14, 1905 

V 

S 896,460 

134 

9,276 

Prache 

Apr. 

19, 1909 



135 

12,462 

Hoderlund & 







Ten trap 

May 23, 1911 

\ 

S 1,150,713 

136 

14,492 

Prueho # 

June 

19, 191! 

1 

S 1,020,659 

137 

22,670 

Hoderlund 

Oct 

14, |9|| 

V 

S 1.200,996 

138 

24.590 

Vlueorit 

Oct 

28. 19*2 



139 

25,711 

Hud fe kit und Co 

Nov 

8, 1912 



140 

4,515 

Prache 

Feb 

21, 191 $ 



141 

13,607 

Boberg, Hoderlund 







A Tostrup 

June 

12, 191$ 



142 

3,456 

Hoderlund, & 







Boberg 

Feb. 

10, 1914 



143 

138,871 

Mrtallbank und 







Mctallurgmcho Co 

1 eb. 

9, 1920 



144 

25,458 

Praoho 

Nov 

. 6. 1912 

; 

s 1,071,341 

145 

114,164 

deBnufrti 

Oct 

24, 1916 

I 

' S 1,213,596 

(46 

124,732 

Mn( tor 

Mar 

17, 1919 



147 

123,716 

Kummlor A Matter Oct 

24, 1918 




July 27, 1906 Addition to preceding J. Soc. Chem. Jnd ., vol. 25, p, 840 (1906). 
^ ’ Z. Ver. deut. Zuckerind „ vol. 56, p. 972 

(1906). 

Z. Ver. deut. Zuckerind., vol. 56, p. 374 
(1906). 

J. Soc. Chem. Ind., vol. 25, p. 874 (1906). 
Z. Ver. deut. Zuckerind ., vol. 56, p. 1118 
(1906). . . 

Z. Ver. deut. Zuckerind vol. 56, p. 169 
(1906). 

J. Soc. Chem. Jnd , vol. 25, p. 8 (1906). 

Z. Ver. deut. Zuckerind., vol. 58, p. 53 
(1908). 

J. Soc. Chem. Ind., vol. 50, p 1240 (191!)*. 

J. Soc. Chem. Ind., vol 31, p. 1070(1912)*. 

J. Soc. Chem. Ind., vol 32, p. 476 (1913)*. 
Chem. Abe., vol. 7. p. 3051 (1913)*. 

J. Soc. Chem. Ind., vol. 32, ». 476 (1913)* 
Chem. Abe., vol. 7, p. 3051 (1913)* 

Z. Ver deut. Zuckerind., vol. 63, p, 439 

./. *SV. Chem. Ind., vol 32, p. 858 (1913). 
Chem Abe, vol. 8, p 407 (1914)*. 

Utiglish Patent* 

J. Soc ('hem. Ind , vol. 20, p, 233 (1901) 
J. Sot ('hem Ind, vol 25, p. 524 (1906). 
J. Soc. ('hem Ind, vol 26, p. 39 (1907). 
./. Soc. Chem Ind., vol 29, p. 677 (1910). 

J Soc. Chem Ind , vol 31, p. 971 (1912). 
Chem Abe, vol. 6, p 3039 (1912). 

./. Soc. ('hem. Ind , vol. 31, p 112 (1912)*. 
Chem Abe, vol 7, p. 4 (1913)*. 

,/ Soc. ('hem Ind., vol 32, p 183 (1913). 
Chem. Abe , vol 7, p 1119 (|9|3)*. 

./ Site ('him Ind, vol 33, p. 13(1914). 
J Soc ('hern Ind , vol 32, u 408 (1913). 
Chem Abe, vol 8, p 2641(1914)*. 

J. Soc Chem Ind , vol 33, p. 906 (1914) 

J Soc. Chem Ind, vol 34, p. 295 (1915) 
Z. Ver deut . &ickennd , vol. 66, p. 438 
(1916). 

Chem. Abe , vol. 8 p 2160(1915). 

Chem. Ah, vi 1 14,p. 1877 (1920) 

J. Soc. Chem Ind , vol. 32, p. 275 (1913), 
Chem. Ah, vol 8, t>. 1361 (1914)*. 

./ . Soc. Chem Ind , vol 37, p. 23 1 A (1918)*. 
./. .Six’. Chem. Ind., vol. 38, p. 750A (1919). 
./ Soc Chem Ind , vol 39, p. 287A v 1920). 


Uae of nowde. 

Regulation of noatlee. 

Use of turbo-blower. 

Nozzle with ring-shaped orifice. 


Use of nozzle on evaporators. 

I 

Inclined horizontal evaporator. 


Use of nozzle 

Use of nozzle and superheated steam. 


Use of gas engine for power for com- 
pressor 

Use of gas engine for power for com- 
pressor. 


I'hC of tui ho-blower and spray evaporator. 


Use of several bodiqs and one compressor. 
Using part of compressed vapor in open 
steam jet. 


Growth of Canadian Paper Industry 

After the depression of 1921 the present year has 
seen a remarkable expansion in the Canadian pulp and 
paper industry. For the year ended April 1, 1922, 
pulp and paper exports had a total value of over $180,- 
000,000, a figure exceeded only by exports of wheat 
and agricultural products. The Canadian newsprint 
mills now have a rated capacity of about 5,520 tons 
per day, equivalent to an output of 1,250,000 tons per 
year, which is double the output of any year prior to 
1917, In addition, Canadian mills are equipped to pro- 
duce 2,500 tons of pulp daily. The combined output 
represents a daily cut of 6,000 acres of forest land. 

The Canadian pulp and paper industry is, in fact, 
accomplishing so much that it is a difficult matter to 
keep accurate trace of it, and statistics which apply 
today may be entirely incorrect tomorrow. According 
to government figures for 1920, the industry employed 
an invested capital of over $347,000,000, of which 
slightly more than half was in the Province of Quebec. 
In the first 6 months of 1922 Canadian mills produced 
over 516,000 tons of newsprint, as compared with 612,- 
000 produced by the United States mills. The Canadian 
newsprint output during this 6 months period is stated 
jto have been 93.6 per cent of mill capacity. 

$ While the volume of United States newsprint pro- 
duction has remained practically stationary at around 
$.800,000 tons since 1913, Canadian production has in- 
creased from 350,000 tons to 812,000 tons in the same 
time. Exports to the United States have increased 
from 219,602 tons to The United States 


has, in fact, come to depend on Canada for 85 per cent 
of the newsprint in addition to huge quantities of pulp. 
There is also an extensive trade being built up, and 
increasing rapidly, with the antipodes and the Orient, 
and in this regard the Pacific coast as a pulp and paper 
area is fast developing in importance. Total pulp and 
paper exports for the month of June this year 
amounted in value to $10,534,896, and for July $9,738,- 
252. Production in the latter month was nearly double 
that of the corresponding month in 1921, though, due 
to lower prices, the value was only slightly increased. 


Bauxite in 1922 

The domestic production of bauxite in 1022 was at 
least twice as large as in 1921 and may reach a total 
of not less than 300,000 long tons, according to the 
Geological Survey. This quantity is about half of that 
normally consumed. 

During the first 6 months of 1922 the imports of 
bauxite averaged about 1,500 long tons a month, but 
since June they have been more than 3,000 tons a month. 
The prices of domestic dried bauxite ranged from $6 to 
$10 a ton, but were lower in the last half of the year. 
The prices of pulverized and dried bauxite have ranged 
from $12 to $15 a ton, and of calcined from $20 to 
$25 a ton. The effect of a shortage of coal is reflected 
in an increase in the price* of calcined bauxite during 
the latter part of 1922. Under the new tariff the duty 
on bauxite ia $1 a ton, whereas unde# the old tariff it 
was on the free list* 



January 10, 1928 CHEMICAL AND METALLURGICAL. ENGINEERING Ilf 


. Materials for Furnaces and Ovens 

Sale Temperature Ranges, and Data on Ability 
« to Transmit Heat 

ESIGNERS and constructors of ovens and furnaces, 
especially those operated by electric current, will 
find a great deal to interest them in a paper read by 
E. F. Collins, of the General Electric Co., before the 
Montreal meeting of the American Electrochemical 
Society, entitled “Electric Heat, Its Generation, Propa- 
gation and Application to Industrial Processes.” The 
author calls •attention to the fact that heat, light and 
electricity are only different manifestations of energy, 
and their phenomena follow identical laws. He then 


goes on to show how equations for the flow of electricity 
^ire analogous to those for the flow of heat. A number 

of tabulations of physical constants 

are given, so that 

TABLE 1— L 

IMITATIONS Ob MATERIALS 


Maximum 



Operating 

Melting 

Material 

Temp . 

Temp , 

Di g F 

1 >og. F. 

Resistors 


Tungsten 

3,400 

( txulues rapidly 

Molybdenum . 

3,400 

( txidiees rapidly 

Carbon 

3,400 

Oxidises rapidly 

Silundum 

3,400 

Platinum 

3.000 


Nickel- chromium iilloj 

2,200 


Aluminum stool 

1.600 


Nickel 

1,400 


Iron 

Refractories 

600 


Firebrick , 

2,900 

2,900 

Silica brick 

3,100 

3,100 

( ’hroi®it e brick 

3,400 

3,950 

Magnesite brick 

3,400 

4,000 * 

- Carborundum and nltmdim 
Heat insulators 

i 3,400 

4,060 

Magnesia 

1,200 


Ashcwtd' 

800 


Kieselguhr 

1,000 


Red brick 

400 


, Air cells 

Electrical insulators* 

700 


Porcelain 

200 


Mica 

801) 


Fire clay 

1,000 


Magnesium oxide 

1,400 


Ashes toa 

1,000 


\lundum 

Containers and ( 'arriers 

2.400 


Cast iron 

1.000 


Malleable iron 

H00 


Steel 

600 


Nickel chromium alloy. 

2,200 


Monel metal 

1,000 


Non-nn .ilhe refract olios 

2,800 


Calorircd steel 

1,600 




Temperature, Deg F,. 


ERL 1 — TEMPERATURE RANUE IN INDUSTRIAL PROCESSES 

a person familiar with the mathematical development 
can apply the theoretical expressions to given combina- 
tions of furnace material#. 

We reproduce two of the simpler diagrams in Figs. 
1 and 2. They chart in a very clear manner the capa- 
bilities and limitations of various materials of construc- 
tion, and the duty demanded of different kinds of ovens 
or furnaces. 

Another chart shojys the limitations of the materials 
of construction when used in electrically heated equip- 
ment. These data are contained in Table I. 


Hardening of Duralumin 

' An Investigation of Duralumin” has been under- 
taken by S. Konno, under the direction of K. Honda, and 
the results of his findings are published in the Science 
Reports of the Tbhoku Imperial University, vol. 11, p. 
269. He finds that the heating, quenching and aging 
phenomena are exactly similar to those when heating, 
severely quenching and tempering carbon steels. Hard- 
ening is due to the presence of the several elements and 
their possible compounds, present either by design or as 
impurities; but the aging effect is due principally to 
the dissolution of Mg v Si in aluminum. Al,Cu acts 
similarly, but to a very minor extent. Additions of 
Cu and Mn (duralumin) increase the hardness of Al:Mg 
alloys, but not the aging effect. 
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Synopsis of Recent 
Chemical & Metallurgical Literature 


Freezing or Galling of Threaded 
Pipe Joints 

Couplings for heavy welded pipe of 
steel — such as oil well casings— have 
ordinarily been made of wrought iron. 
It is the usual experience that when 
coupling and pipe of the same metal are 
screwed together with considerable 
force, the joint will oftentimes seize or 
“gall” before many turns. This is really 
nothing but a low- temperature welding 
at excessive pressure. In S recent 
paper 1 before the American Petroleum 
Institute, F. N. Speller finds that steel 
couplings and pipe having die-cut 
threads can be driven three or four 
turns further than ordinarily if the 
coupling threads have previously been 
electroplated with zinc. Nearly as pfaod 
results may be had by mixing a grease 
with 60 per cent by weight of zinc dust, 
and using this as lubricant. 


Nickel and Chromium in Cast Iron 

Richard Moldenke presented a paper 
on this subject before the San Fran- 
cisco meeting of the Mining Engineers^ 
(September, 1922). It contains a sum- 
mary of extended tests on standard 
bars made of various mixtures of cast 
irons containing up to 20 per eont of 
Bethlehem Steei Co.’s Mayari pig. He 
points out that this pig iron contains 
high carbon (4.26 per cent total) 1.2 
per cent Ni, 2.4 Cr and 0.2 Ti, and is 
smelted with a large slag volume and 
heavy coke charges. All these are in- 
dications of a well-made iron, free of 
oxide, even approaching the general ex- 
cellence of the older “charcoal irons”; 
and should produce castings of fine uni- 
form grain. 

When introduced into a cupola, about 
half the Cr is slagged; Ni persists, 
however. Chromium decreases the 
amount of graphic carbon in the re- 
sulting castings; nickel increases the 
strength. Large proportions of low- 
silicon Mayari pig will produce excel- 
lent white iron rolls, car wheels and 
crusher liners. Castings containing 
considerable Ni and Cr will also prove 
superior for heat- and acid-resisting 
purposes. 

Itt all about 245 heat! were poured, 
compositions varying systemati- 
cally, as follows: f 

phorus 0.10; 0.40; 0.80 

f Cartoon 2.75; 8.25 ; 3.75 

n. 0.75 to 2.76 by 0.26 steps 

ipUr additions. . . 0, 10, 16 ana 80 per cent 

Melting was done in a crucible fur- 
fcace, and standard transverse test- 
I fan poured, Breaking strength and 
Brinell hardness* tensile 


Properties of OH 


strength and chemical composition 
were determined for each heat. Re- 
sults are tabulated in the paper, and a 
series of graphs drawn showing the 
effect of composition on these prop- 
erties. 

In general it was found that the 
Brinell hardness decreases as the total 
carbon increases, and is independent of 
the silicon content. Hardness and 
transverse strength also seem to be in- 
dependent properties. 

Silicon seems to weaken the trans- 
verse bars, as does also high total car- 
bon and high phosphorus. On the other 
hand, nick f el and chromium increase the 
strength, especially in low percentages. 
The strongest bars broke at about 
4,900 lb. with a deflection of about 0.11 
in. They contained total carbon about 
A.25, Si 1.75 per cent, P less than 0.40 
and Ni and Cr about 0.15 per cent 
each. This strength is about 600 lb. 
greater than similar analysis contain- 
ing no Ni and Cr, although low- 
phosphorus irons containing no alloy 
showed superior ductility. 

. _.-, k . _ . 

Book Reviews 


R^hgates within a solid crystal attf he 
ascribes to them a sort of Brownian 
movement. Like most texts upon phy- 
sical chemistry, this book does not show 
explicitly how to use Van der Waal's 
equation and how to calculate the con- 
stants, and no problems upon this im- 
portant and practical equation are 
given. The chapters upon electrical 
conductance and electromotive force 
have been, to a large extent, ab- 
stracted from LeBlanc's Electrochem- 
istry, which is a book that has long 
needed revision. Electrometric titra- 
tion and the concentration of hydrogen 
ions and pyrometry'have been cursorily 
treated. 

The book is convenient in form, the 
printing is dear and the paper is good. 
The diagrams and curves are abun- 
dant (148 figures), well selected and 
clear. 

The text is adapted (and intended) 
for those who are beginning the study 
of physical chemistry. The student 
who has already received, according to 
modern practice, some instruction in 
physical chemistry in his courses in 
general chemistry, qualitative analysis 
and quantitative analysis will not be 
too advanced to use this book. It 
should serve very well as a text to 
teach from, as well as a book for self- 
study or for a review. Probably it is 
one of our best three texts o 4 intro- 
ductory physical chemistry. 

Reston Stevenson.* • 




Outlines of Theoretical Chemistry. By 
Frederick 11. Getman. Third edition, 
thoroughly revised, xl -1- 625 pp., Illus- 
trated. John Wiley & Sons, New York 
Price, $3 75. 

The broad field of physical chemistry 
is completely covered — the properties 
of the different physical states of 
matter, equilibrium, thermochemistry, 
photochemistry, electrochemistry and 
radioactivity. The arrangement is 
logical and clear so that one sees that 
physical chemistry is an organized in- 
tegral science and not, as in Walker’s 
Physical Chemistry, a series of inde- 
pendent topics. Perhaps the author 
might well have made his classification 
still more rigid and obvious. 

The subject matter in general has 
been brought thoroughly up to date 
(e.g., isotopes). However, no mention 
is made of the Bingham viscosimeter 
and other important types of viscosim- 
eter; nor of the Menzies b.p. ap- 
paratus, nor of plasticity, nor of the 
science of microchemistry as developed 
by Chamot One misses the periodic 
arrangement of elements according to 
their atomic numbers. In the descrip- 
tion of the determination of atomic 
weights the author omitted to show the 
contribution of physical chemistry in 
the avoidance, decrease, compensation 
and correction of errors in precision 
measurements. On page $5 the author 
persists In speaking of moMcutar: ag* 


Standard Simouifk-ationk foh Laboratory 
A n * ar atu h adopted by c the Manufactur- 
ing Chemists Arkooiation of thh 
United Stater 

These pamphlets are on sale at the 
office of the Manufacturing Chemists' 
Association in the Woodward Building, 
Washington, D. C. The price is not 
given, but is probably moderate. A 
committee of the Manufacturing Chem- 
ists Association, of which E. C. Lath- 
rop of the du Pont company was 
chairman, has worked out, together 
with the manufacturers of laboratory 
apparatus, the committee on laboratory 
apparatus of the American Chemical 
Society and the Official Association of 
the Apparatus Manufacturers, « a set 
of specifications covering the more 
usual types of apparatus. It will 
scarcely pay to go into the details of 
these specifications. Suffice it to say 
that the work is in line with modern 
ideas of diminishing the cost of manu- 
facture by standardizing equipment, 
and also gives a happy combination of 
the ideas of the consumer and pro- 
ducer. The Manufacturing Chemists 
Association seems to have borrowed a 
leaf from Mr. Hoover's notebook, and 
the laboratory apparatus becomes thus 
Hooverized. After a casual glance 
through the catalog, in which are 
shown detailed drawings of many of 
the pieces of apparatus, it is evident 
that a good deal of thought has been 
given to the chpice of specification*, 
und the convenience of the operator 
gjas been .the primary sSwranofthe 
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. Recent , 

Chemical 6 Metallurgical Patents 


American Patents Issued Dec. 26, 1922 


The following numbers have been 
selected from the latest available issue of 
the Official Q-axette of the United States 
Patent Office because they appear to 
have pertinent Interest for Chetn . d Met. 
readers. They will be studied later by 
Chcm. d Met.’e staff, and those which, in 


our judgment, are most worthy will be 
published in abstract. It is recognized 
that we cannot always anticipate our 
readers’ Interests and accordingly this 
advance list is published for the benefit 
of those who may not care to await our 
Judgment and synopsis. 


1,439,683 — Manufacture of Gasoline. 
It. F. Bacon and B, T. Brooks, Pitts- 
burgh; assigned to Gulf Refining Co., 
Pittsburgh. 

1,439,685 — Production of Light-Colored 
Fatty Acids. J. W. Bodman, Western 
Springs, Iow^; assigned to William Gar- 
rigue & Co., Inc., New York City. 

1,439,781-— Crusher. M. F. Williams, 
St. IiOUis; assigned to Williams Patent 
Crusher & Pulverizer Co, of Missouri 

1,489,865 — Nickel Alloy. Leon Cam- 
men, New York City ; assigned to Inter- 
national Nickel Co. of New Jersey. 

1,439,887 — Vehicle for Paint Pigments. 
William G. Hall, California, Pa. 

1,439,909 — Production of Alkali M**tal 
Cyanides. . F. J. Metzger, New York 
City ; assigned to Air Reduction Co., 
New York City. 

1,439,921 — Recovery of Gasoline From 
Natural Gas. K. A. Starke, Berkeley. 
ColiL 

1,4*9,939— Low Percentage Manganese 
Steel. J. M, Blake, Chicago llolghts, 
I* Chicago, Til. ; assigned to American Man- 
ganese Steel Co., Chicago, 111. 

1,43°, 960 — Purification of Hydrofluoric 
Add. Henry Howard. Cleveland : as- 
signed to Grasselli Chemical Co., Cleve- 
land. Ohio. 

1,459,976 — Conversion of Aromatic 
Ring Compounds Into Motor Spirit. A. 
S. Rarnage, Detroit, Mich. ; assigned to 
Chemical Research Syndicate, Ltd , 
Detroit. 


1,440,006 — Cellulose Acetate Composi- 
tion. II. DreyfUB, London, England. 

1,440,026 — Evaporator for Acid Gen- 
erating Liquids. H. A. E. Nilson, Sweden. 

1,140,056 — Making Ureu Phosphate. 
F. Clarkson and J. M. Bra ham. Wash- 
ington, I). C. 

1,440,063 — Guanidine Nitrate. T. L. 

Davts, Somerville, Mass. 

1.4 4 0,0 18 — Recovery of Phetiffl Vapors 
by Tar Oils. W. Rungo, Orange, and 
H. A. Curtis, Maplewood; assigned to 
Bregeat Corp. of America, Wilmington, 
Del. 

1.410,176 — Vulcanizing Rubber. Elol 
Ricani, Melle, France, assigned to Sod- 
cte lllcard, Allenet & Cle., Melle (Deux 
Sevres), France. 

1,4 10,194 — Drying, Burning and Recov- 
ering of Finely Divided Material. Abra- 
ham Wljnberg, Amsterdam, Netherlands. 

1,110,195— Same title as 1.440.194 

1,440,211 — Continuous Process for 
Manufacture of Caustic Soda and 
Caustic Potash. Camille DoGulde, Eng- 
hien, France. 

1,440,256 — Treatment of Hydrocar- 
bons. G. F. Forwood, London, England ; 
assigned to the United Kingdom Oil Co., 
Ltd., London. 

1,440,352 — Treatment of Oil Contain- 
ing Water. O. C. Gatrell, El Dorado, 
Kan. 

1,440,855 and 1,440,356 — Suspension 
and Emulsion and Process for Making 
Same. J. C. Morrell, Now York City. 


Complete specifications of any United 
States patent may be obtained by remit- 


ting 10c. to the Commissioner of Patents, 
Washington, 1). C. 


Diolefi ne Polymerization Products — 
It has been known that by passing a 
nrflxture of acetylene and propylene 
through red hot tubes it is possible to 
obtain small quantities of 1.3 butadiene 
together with other hydrocarbons. Fur- 
thermore, the formation of diolefine is 
increased by use of contact agents and 
is probably influenced by the catalytic 
activity of other substances. Hermann 
Plauson, however, claims to have 
produced increased yields of these 
condensation products by gradually in- 
creasing the pressure and the tempera- 
ture, or increasing the time of reaction. 
He submits a mixture of equal volumes 
of acetylene and ethylene to a pressure 
of from 3 to lo atmospheres by forcing 
them mto«a long thick-walled spiral or 
zigzag steel tube. This is heated from 
the outside to 350-450 deg. O By a 
special arrangement of the valves at 
the ends of the tube, the gases are per- 
mitted to escape as any desired pres- 
sure is obtained. The gases which 
escape are passed into a distillation 
apparatus and are first cooled with 
water and then in a freezing machine 
to 20 deg. C. The 1«3 butadiene and 
the ^ , .lemlliiirw are 

that eon^emiMd fmn &• undunged 


gases, which are forced back into the 
tube by means of the compressor. 

A Becond example cited by this patent 
involves the use of molecular propor- 
tions of allylene and ethylene, from 
which is obtained a diolefine hydrocar- 
bon of the formula CsH*. When treated 
with metallic sodium, this compound is 
polymerized to yield a rubber-like prod- 
uct. A yield of 8 to 12 per cent is said 
to be obtained by e single passage of 
the gaseous mixture through the ap- 
paratus, and the total yield with con- 
tinuous operation is about 75 to 78 per 
cent. Other examples cite the use of 
mixtures of acetylene and propylene 
and of ethylene, acetylene and benzene. 
The polymerized products obtained from 
each of these mixtures are said to be 
of use in oil varnishes and as turpentine 
substitutes. (1,436,819. Nov. 28, 1922.). 

Varnish Compositions — An applica- 
of the Plauson colloid mill in the manu- 
facture of varnish and similar paint- 
able compositions is claimed in a recent 
patent granted to the mill’s inventor, 
Hermann Plauson, of Hamburg, Ger- 
many. In general, the process consists 
of subjecting a mixture of a vnmlab 
base, a liquid dispersion mi " 
some sort erf a 



to intensive mechanical 
such as that obtained in the 
which reaches a peripheral speed of 
about 2,000 meters per minute. Ad* 
cording to one of the examples cite#* 
100 parts of benzene is mixed with 5 to 
10 parts of acetone-soluble condensation 
products of the phendl-formaldehyde 
type, which have previously been 
treated with small quantities of ace- 
tone, in the presence of 1 to 5 per cent 
of a fossil resin. The mixture is disin- 
tegrated in the colloid mill. The sus- 
pension gradually begins at a periph- 
eral Bpeed of about 300 meters per 
minute, but is carried out satisfactorily 
only at a speed of about 1,500 to 2,500 
meters per minute. This treatment k 
to be continued for 3 hours at a tem- 
perature not over 70 deg. C. The result 
k a homogeneous lacquer which is not a 
true solution of the base in benzene, but 
is a su^ensoid colloidal dispersion. Var- 
nishes similar to shellac can be obtained 
from other artificial resins, such as the 
oxidized pitches, eumarone resins, vinyl 
polymerization products, etc., or from 
natural resins, sucl^ as copal, asphalt 
colophony, etc. 

The products described in this patent 
differ from ordinary varnishes in that 
the particles are so finely divided that 
they possess the power of remaining in 
permanent colloidal suspension. Al- 
though in practice they may be con- 
sidered as ordinary solutions, they are 
in reality suspensoid colloids. (1,430,- 
820. Nov. 28, 1922.) 

British Patents 

For complete specifications of any British 
patent apply to the Superintendent, British 
Patent Office. Southampton Buildings, Chan- 
cery Lane, London, England. 

Oils, etc. — Mineral and other oils and 
fats are increased in consistency by 
the addition of a saponifying agent and 
a product obtained by partly splitting 
two or more fats or oils with sulpho- 
aromatic acids. These fats or oils are 
preferably split to an extent of not more 
than 50 per cent, the resulting mix- 
ture of substances being used without 
any separation. Only one of the oils 
may be split by means of sulpho- 
aromatic acids, the other one being 
split by any other reagent. One of the 
two oils is preferably castor oil. In an 
example, 5.75 kg. of castor oil is split 
to the extent of 48 i per cent by means 
of Twitchell reagent and 1.75 kg. of 
fish oil are added. The mixture is 
added to 100 kg. of a light mineral oil 
together with 8 kg. of 40 per cent ftoda 
lye. (Br. Pat. 185,782. Meyer zu Eis- 
sen and P. Kiederich, Berlin. Nov, $, 
1922.) 

Motor Fuel — Naphthene acid, prefer- 
ably purified, is added as a diluent to 
hydrocarbons in amounts of at least 5 
per cent and up to 40 per cent by 
volume to form a motor fuaj; or the 
acid is used in the form of its neutral 
or acid soaps to form fuels of the type 
described in specification 12826/14 in 
which water is incorporated as an emul- 
sion. Cresoi or carbolic acid or other 
phenols, preferably in proportfona of 
it to 8 per cent ,* } 

ethyl alcohol |iay also be added to 
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water-containing fuel# to render the 
mixtures stable. Examples specify the 
use of potash and ammonia soaps of 
naphthene acid, and of benzol with 
gas oil or kerosene oil. Preferably, the 
naphthene acid is added to the oil, the 
mixture treated with alkali, and the 
water added Subsequently. (Br. Pat. 
185,796. H. Kleinschmidt, Berlin. Nov. 
8, 1922.) 

Tin Electrolysis -An electrolyte for 
refining tin consists of an acid, prefer- 
ably hydrofluosilicic acid, in which tin 
is dissolved and to which a relatively 
small proportion of phosphoric acid is 
added to render insoluble any lead con- 
taminating the tin. The electrolyte is 
prepared by intermittently immersing 
baskets made of impure tin or hard 
rubber containing impure shot tin i;i 
oxidizing tanks containing a 15.5 per 
cent solution of hydrofluosilicic acid 
until the solution has taken up 4.5 per 
cent of its weight of tin; the baskets 
are then suspended above the tanks 
until it is necessary to regenerate the 
solution. The solutioh is continuously 
circulated between'the oxidizing and the 
electrolytic tanks by a pump. Phos- 
phoric acid is added before solution and 
from time to time during electrolysis; 
the proportion may be from 0.1 to 0.3 
per cent; about 0.1 per cent of cresylic 
acid, and from 0.05 to 0.1 per cent of 
glue may also be added. Slabs of im- 
pure tin are used as anodes und sheets 
of pure tin as cathodes. Both sets of 
tanks are lined with asphaltum paint. 
(Br. Pat. 185,808. W. P. Thompson; 
Liverpool. Nov. 8, 1022.) 

Treating Copper-Nickel Solutions — 
A process for the precipitation of 
copper by means of finely divided nickel 
from solutions containing copper and 
nickel is carried out at a temperature 
below that of exhaustion of the nickel. 
Bessemerized copper-nickel matte may 
be ground, roasted and leached with 
sulphuric acid; part of the leached res- 
idue is reduced to metal and is used in 
excess as a precipitant for the solution 
obtained from the remainder of the 
leached residue, the precipitation being 
carried out at normal temperatures, and 
preferably on the counter-current prin- 
ciple, The copper-nickel powder with 
the copper cemented thereon is roasted, 
preferably in admixture with roasted 
or unroasted matte. The process may 
be applied to the removal of copper 
from any nickel sulphate solutions and 
electrolytes — for example, in cyclic 
processes — so that heating and subse- 
quent cooling are avoided. In the sepa- 
ration of nickel and copper by elec- 
trolysis, the nickel sulphate electrolyte 
containing sulphuric acid may be sup- 
plied to the cathode compartment and 
passed through a filtering diaphragm 
to the anode compartment, the impure 
nickel-eonper solution formed being 
drawn on, purified as described above, 
and returned to the cathode compart- 
ment (Br, Pat. 185,859. H. G. C. Fair- 
weather, London. Nov. 8, 1922.) 

Pyrazolone Dyes— Direct dyeing cot- 
ton dyestuffs of the tartrazine type are 
obtained (a) by wmdensing two molec- 
ular proportions of an aiyl-benzthiazole 


hydrazine with one molecular propor- 
tion of dioxytartarie acid, ( b ) by cou- 
pling a diazo aryl-benzthiazole with a 
pyrazolone derived from an aryl- 
benzthiazole and acetoacetic or oxal- 
acetie ester. An example of each 
method is given using (1) dehydrothio- 
toluidim* monosulphonic acid and dioxy- 
tartaric acid, (2) diazotized dehydro- 
thiotoluidine monosulphonic acid and 
the pyrazolone obtained by condensing 
the hydrazine from dehydrothiotoluidine 
monosulphonic acid with acetoacetic or 
oxalacetic ester; the products dye cot- 
ton orange shades fast to light and 
washing. (Br. Pat. 185,880. J. Baddiley, 
J. B. Payman and E. G. Bainbridge; 
assignors to British Dyestuffs, Ltd. 
Nov. 8, 1922.) 

Leuco Vat Dyes Reduction products 
of vat dyes (indigo, thioindigo, indan- 
tbrene, etc.) are converted into enolic 
ethereal salts which are stable in air, 
by the reaction of acids with the 
hydroxyl groups of the said reduction 
products. The conversion may be 
effected by general methods — for ex- 
ample, by action of an acid chloride on 
the leuco dyestuff in the presence of a 
tertiary base. The ethereal salts of 
sulphuric acid are obtained by the use 
of chlorsulphonic acid in the presence 
of a tertiary base, the product being 
then converted into a stable salt. In an 
example, dihydro-indigo is Ridded to a 
pyridine solution of chlorsulphonic acid 
m an atmosphere of carbon dioxide and 
the mass diluted with water and crystal- 
lized; the pyridine salt so obtained is 
converted into an alkali or other salt. 

Animal or vegetable fibers are dyed 
or printed with the above described 
compounds which are converted on the 
fiber into the dyestuffs by hydrolysis 
and oxidation, or by treatment with an 
oxidizing agent only; the latter method 
is available particularly in the case of 
sulphuric acid derivatives of dihydro- 
mdigo and dihydro-thioindigo, which 
are hydrolyzed and oxidized simultane- 
ously by ferric chloride, bromine, chlo- 
ride of lime, or the like, even in neutral 
solution. (Br. Pat. 186,057; not yet 
accepted. Durand et Huguenin. So c. 
Anon., Basel. Nov. 8, 1922.) 

Oil Emulsions — Oils, particularly min- 
eral and tar oils, are subjected to high- 
speed disintegration in a colloid mill, 
such as that described in specification 
155,836, in presence of water and of an 
insoluble mineral solid — for example 
colloidal graphite, calcined magnesia or 
magnesium carbonate. Talc or graphite 
may he added to increase the con- 
sistency of the product. Pastes are 
obtained when not more than 6 parts 
of water to 1 part of oil are employed; 
liquid emulsions when the water ex- 
ceeds this proportion. The products are 
suitable for use as lubricants. Four 
typical compositions are as follows: 
(1) 1 part of viscous hydrocarbon oil, 

1 part of colloidal graphite, 1 to 2 
parts of water, and 1 to 8 per cent 
of coco-butter or like fat; (2) 1 part 
of low-temperature tar oil, 8 to 4 parts 
of water, and I to 2 per cent of mag- 
nesium carbonate, with or without 1 to 

2 parts of graphite or talc; (8) 1 part 


of tar oil from Saxon brown coal, 8 to 5 
parts of water, 1 to 2 parts of talc and 
1 to 5 per cent of glycerine or glycol; 
( 4 ) 1 part of fish oil, 6 to 8 parts pf 
water and i to 1 per cent of calcined 
magnesia. Sulphonated castor oil may 
be used as a protective colloid. The 
provisional specification also states 
that the insoluble mineral solid may 
be dispensed with, and gives further 
examples. (Br. Pat. 185,779. Plauson’s, 
Ltd., London. Nov. 8, 1922.) 

Formaldehyde Condensation Products 
— Turbid materials, resembling meer- 
schaum and porcelain, are produced by 
condensing urea with not more than 120 
per cent of formaldehyde in the pres- 
ence of at least 8 per cent of acid, the 
proportions being calculated on the puvk 
anhydrous material in each case. The 
products are easily worked, and being 
porous, may be impregnated with color- 
ing solutions, oils, resins, salt solutions, 
etc. Examples are giver* in which urea 
is dissolved in formaldehyde solution, 
the solution heated to effervescence, 
nitric, sulphuric or hydroshloric acid 
then added, and the whole finally 
emptied into molds. (Br. Pat. 187,605; 
not yet accepted. H. Goldschmidt and 
O. Neuss, Berlin. Dec. 13, 1922.) 

German Patents 

For complete speellicaiions of any Ger- 
man patent apply to the Gorman Patent 
Office, 97 OitachlnerstrasHc, Berlin, Ger- 
many. 

Recover} of Sulphur — Hot inert 
gases, such as the products of combus- 
tion of producer gas, are passed through 
a mass containing S — e.g., spent gas- 
purifying material — apd the issuing 
stream of gas is codec! to a point above 
the melting point of sulphur, whereby 
liouid sulphur is deposited, A portion 
of the gas is subsequently withdrawn 
and the remainder is mixed with a fresh 
supply of hot gas and again passed 
through the material, or a portion of 
the gas may be circulated repeatedly 
through the mass before it is cooled. 
(Ger. Pat. 357,033. Badische Anilin u. 
Soda Fabrik.) * 

Solution for Use in Drawing Iron and 
Steel Wirt* — (/l) A slightly acid solu- 
tion of CuSO« is mixed with one or more 
chlorides — e.g., NaCl or FeCL. The iron 
or steel wire is coated with copper by 
immersion in this solution, and after 
drawing, the copper coating is removed 
by treatment with an ammoniacal solu- 
tion of copper sulphate. By using the 
mixture of salts copper separates more 
easily than from copper sulphate alone, 
and the copper adheres better to the 
wire, so that a thinner coating* can be 
used than hitherto. 

(B) The medium consists of two or 
more suitable chlorides, including pre- 
ferably FeCL, with the addition of suffi- 
cient ammonia to produce a certain 
quantity of colloidal Fe#(OH)«. By the 
addition of ammonia the solution ad- 
heres better to the wire and its lubri- 
cating action is increased. The com- 
position of the solution remains un- 
changed and the wire keeps clean till 
the end. When the Solution is to be 
used for pickling the ammonia is 
omitted. (Ger. Pats. 299,081 ( A ) and 
299,032 (B), O. VogOL) 



/cMory 10, 1883 chemical and lamumoicu. sKonannio 



Technical News of the Week 


Current Events in the Chemical, Metallurgical and Allied Industrial Fields 
Legislative Developments — Activities of Government Bureaus, Technical Societies and Trade Associations 



American Association for Advancement of Science 
Holds Annual Meeting in Boston 


Metric Association Marks 
Progress at Boston 
Meeting 


The Chemistry Section Holds 
Symposiums on Photosyn- 
thesis, Ionization and Separa- 
tion of Isotopes 


A BOUT twenty-five hundred regis- 
tered at the various conferences 
at the seventy-sixth meeting of the 
American Association for the Advance- 
ment of Science at Boston during the 
week Dec. 26 to 30. The meeting was 
noteworthy, in several respects. In the 
first place, it showed an increasing dis- 
position on the part of research men to 
pause in their labors and take account 
of stotk. Many of the papers pre- 
sented indicated a growing feeling that 
an investigator who gives the best that 
is in him to the search for truth can 
no longer content himself with the pub- 
lication of his results and then rest- 
secure in the cotiviction that the world 
will make a suitable use of his findings. 

The recent outcroppings of medieval 
intolerance in various parts of the 
country, which have found their most 
prominent spokesman in William J. 
Bryan, are not to be lightly dismissed. 
They represent a well-financed and 
well-organized conspiracy to poison the 
spring of free scientific inquiry at its 
source and to dictate to students of 
science what shall be “truth” for edu- 
cational purposes. The association as 
a whole therefore went on record in 
the most unequivocal way as to the 
scientific position of the biological 
theory of evolution in particular and 
the necessity of each man’s drawing 
“the thing as he sees it, for the good 
of things a^ they are.” 

Proper Publicity Needed 

It is recognized, however, that mere 
reaffirmation of fundamental truisms 
by a body of scientific men can have 
little effect a! long as the message, 
spirit and content of science never 
reach a public which is constantly 
assailed by the clamor of fosls and 
rogues. Science as it is must some- 
how “get across” to the great major- 
ity, and not remain buried in the dust 
of technicalities or appear travestied 
by the marvel mongers of the Sunday 
supplements. # 

There is needed a new and more 


Sections Concerned With Engi- 
neering and Social Sciences 
Stress Place of Engineer 
in Civilization 


E NGINEERING was represented at 
the meeting of the American Asso- 
ciation for the Advancement of Science 
in two of the sections, Section K (So- 
cial and Economic Sciences), of which 
Dr. Henry S. Graves, of the Yale 
Forestry School, Yale University, is 
vice-president and chairman, and Sec- 
tion M (Engineering), F. M. Feiker, of 
the McGraw-Hill Co., Inc., New York, 
vice-presidfnt and chairman. 

The keynote of the joint session be- 
tween Section M and Section K was 
“The Relation of the Engineer to Con- 
servation.” John T. Black, Stute 
Health Commissioner, Hartford, Conn., 
presented a paper on conservation and 
industrial waste; William S. Murray, 
of New York City, spoke on the con- 
servation of power. 

Place of the Engineer 

The keynote of the afternoon meet- 
ing of Section M was “The Place of 
the Engineer in Civilization,” the prin- 
cipal paper being presented by Ira N. 
Hollis, president of the Worcester 
Polytechnic Institute. Dr. Hollis 
pointed out that from the dawn of his- 
tory the emphasis has been placed upon 
the man who produces and the root 
names for producer in several of the 
earlier languages are synonymous with 
our definition of the term engineer. 
One phase or another of engineering 
activity enters into practically all the 
other arts and sciences. Dr. Hollis 
instanced the factor of transportation 
and communication as one vitally 
touching life and activities of men in 
all walks of life, and pointed out the 
engineer’s place in the further develop- 
ment of transportation and communica- 
tion systems in the world. Dr. J. B. 
Tyrrell, retiring vice-president of the 
section, in an address on “The Growth 
of the Mining Industry in Canada,” 
pointed out the part that steam rail- 
way transportation played in the devel- 
opment of the mining industry as a 
practical illustration of the engineer’s 
place in utilizing our natural resources. 


Wider Adoption of Metric System Re- 
ported — Opposition Ik Expressed 
From Army and Navy 

Substantial progress toward the 
wider adoption of the metric system 
in America was emphasized Dec. 30 at 
the annual meeting of the American 
Metric Association, held in connection 
with the convention in the same city 
of the American Association for the 
Advancement of Science. Well-attended 
sessions at the Massachusetts Institute 
of* Technology and a dinner at the 
Copley-Plaza Hotel featured the pro- 
gram. Dr. George S. Kunx of New 
York presided, and interest was in- 
creased at the meeting by the appear- 
ance of opponents, who spoke on behalf 
of the Secretary of War, the United 
States Navy and industrial organiza- 
tions. 

• During its convention, the Ameri- 
can Association for the Advancement 
of Science reaffirmed its belief in the 
metric system, and passed a resolution 
recommending the use of metric units 
by scientific men in all papers of a 
professional character, with non-metric 
units in parentheses. This expres- 
sion of opinion was most gratifying 
to advocates of the metric system. 
The association voted to shorten its 
name to the Metric Association; ap- 
proved the adoption of the liter as the 
measure of capacity between the Brit- 
ish Commonwealth and the United 
States, and passed a resolution favor- 
ing the compulsory metric system bill 
now before the Senate. 

Advantages of Adoption Stressed 

Among the speakers who carried out 
the advantages of the universal adop- 
tion of the metric system were A. E. 
Ken nelly, of Cambridge, Mass., who 
emphasized the value of common units 
in applied science in an address upon 
“The Metric System in Electrical Engi- 
neering.” B. L. Newkirk, of the Oen- 
eral Electric Co., in a paper on “The 
Metric System in the Electrical Indus- 
try,” reviewed the growth of metric 
measurements in the past century and 
pointed out that there is n<L hope of 
getting the non-English speaking world 
to adopt non-metric units. “If the 
world is to get together at all, It must 
be on a metric basis,” he said. 

Captain Elliott Snow, of the Cpn- _ 
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Harding Approves the 
Three-Shift Day 

President Pleased That Engineers 

Agree With Social Workers in 
Working Hour Program 

The 1 2-hog r day and the type of 
worker it produces have outlived their 
usefulness in American life, President 
Harding declares, commenting on the 
report of the committee on work- 
periods in continuous industry of the 
Federated American Engineering So- 
cieties. 

This committee, after 2 years of in- 
vestigation of more than forty continu- 
ous industries, including steel arid iron, 
found that the 12-hour day was not 
an economic necessity. These findings, 
President Harding says, represent Ins 
“social viewpoint.” 

The President’s statement, which will 
be embodied in the report now being 
compiled by the engineers, was given 
out in New York by the chairman of 
the committee, H. E. Howe of the Na- 
tional Research Council, Washington. 
It follows : 

It i« a matter of very much grit V 11- 
eation to mo thnt the Federated Aiwt 
lean Knglruwirlrig Noclrtlos, our foremost 
organization of American Dullish ia I 
skill, t*hnul<l have given 2 years of 
diligent Inquiry, under competent ex- 
perts, to a subject which Is of very deep 
Interest to me and Important to the 
country. 

T rejoice to note the conclusions <if 
this great body of exports me ideniu ii 
with those which I have reached from 
ft purely social viewpoint. It has seenied 
to me a long time thnt the 12-hour 
day and the type of worker it produce! , 
have outlived their usefulness and theli 
part in American life in the interests 
of good citizenship, of pood business 
and of economic stability. The old 
order of the 12 hour day must rIvo \uj 
to a better and wiser form of organi- 
zation of the productive forces of the 
nation, so that proper family life and 
citizenship may be enjoyed suitably 
by all of our people. 

This clear and convincing report of 
the engineers must prove oxceedmulv 
helpful in showing that this mucii to 
be-deslred resull can be achieved with- 
out either economic or financial dis- 
turbance to tiie progress of American 
Industry. 

Members of the committee on work- 
periods, in addition to Chairman Howe, 
were J. Parke Channing, L. P. Alford, 
Fred J. Miller and Dwight T. Farn- 
ham of New York; Morris L. Cooke of 
Philadelphia, and L. W. Wallace of 
Washington. The field work was di- 
rected by Horace B. Drury of Washing- 
ton, former member of the faculty of 
Ohio State University, and Bradley 
Stoughton of New York, chairman of 
the iron and steel committee of the 
American Institute of Mining and 
Metallurgical Engineers. 

President Harding’s declaration fol- 
lows that of John D. Rockefeller, Jr., 
who in a recent statement favored the 
8-hour day. 


Standard Oil Co. Will Offer Tech- 
nical Training to Employees 

The Standard Oil Co. of California 
will soon inaugurate a correspondence 
course of instruction for employees in 
all parts of the state, designed to fit 
the students for better positions of 
technical character. The talcing of the 
course is optional with the employees, 
o 


Nine Standard Formulas for Fer- 
tilizers Adopted by New 
England States 

Reduction of the variety of mixed 
fertilizers which are to be offered for 
sale in the New England states to nine 
high analyses was agreed upon at a 
conference in Boston, Dec. 30, between 
agronomists representing the six states 
and representatives of manufacturers. 

Analyses agreed upon as standard 
for New England are: 0-12-6, 2-12-4, 
3-10-4, 3-10-6, 4-8-4, 4-8-6, 6-4-5, 6-8-7, 
8 - 6 - 6 . 

The soil officials of the state colleges 
and experiment stations present agreed 
to recommend these analyses to the 
farmers of their states and the manu- 
facturers agreed to push them, through 
their salesmen, above other analyses, 
although any of the present grades 
now being sold will be supplied upon 
request. 

The New England meeting was the 
second at which state officials and fer- 
tilizer manufacturers have reached 
agreements to push high-analysis 
mixed fertilizers to the exclusion of a 
multiplicity of poorer grades, the first 
agreement having been reached at Chi- 
cago and affecting five of the Middle 
Western states. The present average 
tonnage of mixed fertilizer consumed 
annually in New England is about 130,- 
000. Manufacturers representing 98 
per cent of the tonnage sold in that 
section attended the Boston meeting, 
as did representatives of the soil im- 
provement committee of the National 
Fertilizer Association. 

A similar meeting is being arranged 
for the Middle Atlantic states, which 
are heavy consumers of fertilizer, to 
be held at an early date. 


Large New Laboratory Dedicated 
at Stockholm College 

New buildings and laboratories, con- 
stituting a department for chemical 
instruction which in size and equipment 
is second only to that of the largest 
American institutions, have just been 
opened by the Technical College in 
Stockholm, the ceremony of dedication 
being performed by the King of Sweden 
in the presence of a large assembly 
of prominent educators and men of 
affairs. 

The chemical department at the Tech- 
nical College now includes four labora- 
ries, devoted respectively to research 
and instruction in organic chemistry, 
inorganic chemistry, technical chem- 
istry, and electrochemical processes. 
There is also a laboratory for the study 
of fermentation. “The electrochemical 
industry is now of tremendous impor- 
tance,” said Prof. W. Palmaer, head of 
the department, in a speech at the open- 
ing exercises, “utilizing, as it does, the 
vast amount of power generated by the 
Swedish hydro-electric stations in the 
commercial production of a great vari- 
ety of chemical and metallurgical prod- 
ucts.” 

Memorials and congratulation were 
received from many educational insti- 
tutions in neighboring countries. 


Labor Shortage Discussed 
by A.LM.E. 

Desirability of Modification of 

Immigration Laws Discussed at 
New York Meeting 

Establishment of a federal commis- 
sion to Rtudy the nation's labor needs 
and recommend necessary changes in 
the present 3 per cent immigration 
law as a means of meeting the prob- 
lem of a labor shortage was urged by 
Daniel Bloomfield, an industrial engi- 
neer of Boston, in an r address before 
the Metropolitan section of the Amer- 
ican Institute of ' Mining and Metal- 
lurgical Engineers at Rumford Hall, 
Jan. 3. t 

Mr. Bloomfield said that “taking 
down the bars of immigration without 
some definite, carefully devised pro- 
gram will not do.” , 

“We must have a sound program,” 
he said, “based on facts and dealing 
with the immigration on the basis of 
needs in order to help the situation.” 
Mr. Bloomfield suggested that em- 
ployees could help the situation by 
reducing the labor turnover, to make 
employment more regular in seasonal 
industries. 

Federal Commission Suggested 

“The next step in meeting the prob- 
lem if labor shortage is likely to be- 
come acute,” he continued, “might bo 
a federal commission made up of a 
representative of the Department of 
Labor, Department of Commerce, rep- 
resentatives of employers, employees 
and the public grouph to make a thor- 
ough study of the facts in the situa- 
aion. If the facts then warrant action, 
Congress might modify the contract 
labor clause of the immigration law so 
as to permit this commission to bring 
in the type of laborers where work 
for them is guaranteed and for the 
period guaranteed by the concerns that 
need such labor. Such a commission, 
working with the immigration depart- 
ment, would act as a clearing house 
for labor and could so allocate labor 
that it would meet our needs. The per 
centum law might remain, but this 
commission could he given certain lee- 
way in opening up or shutting down 
on the labor supply from abroad.” 

W. R. Ingalls, consulting engineer, 
said that he was not convinced that 
there was need of modifying the pres- 
ent immigration laws. 


Countervailing Doties on Cana- 
dian Products Rescinded 

The Treasury Department has re- 
voked its orders directing imposition 
of customs duties on chloride of lime, 
calcium nitrate and cyanamide when 
imported from Canada. After the or- 
ders had been issued, close examination 
of the new tariff act disclosed that the 
retaliatory proviso of the calcium par- 
agraph ^of the free list specifies only 
calcium* acetate. The countervailing 
duty ordered on import* of this prod- 

uct from Canada stands and the other* 
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New York Chemists Honor Pasteur 


Joint Meeting of Metropolitan Sections Hears History of Great 
• Scientist’s Work and Modem Achievements 
That Grew from It 


C HEMISTS of the metropolitan dis- 
trict gathered in Rumford Hall on 
Jan. 6, at a joint meeting of the New 
York Section of the American Chemi- 
cal Society and of the Soci6t6 de Chimie 
Industrielle, to commemorate the cen- 
tenary of the birth of Louis Pasteur. 
Prof. Gary if. Calkins, of Columbia 
University, read a, splendid paper on 
"Pasteur and the Science of Fermenta- 
tion,” and Prof. John N. Nelson, of 
Columbia University, spoke on "Pas- 
teur and Chemical Asymmetry.” 

"No one science can claim Pasteur’s 
genius,” said Professor Calkins. Today 
the greatest expression of his genius 
is seen in hisjmastery of the method 
of science, particularly in medicine. Al- 
though he was not a physician or a 
biologist, by sheer ability to apply 
scientific methods he came to be recog- 
nized as a master in both sciences. 
Wherever he went, Pasteur was an 
initiator. 

His Work on Fermentation 
Pasteur’s revolutionary work on fer- 
mentation was initiated by a Lille man- 
ufacturer of alcohol who came to Pas- 
tepr for advice on his process. At that 
'time the ideas on fermentation were 
confused nnd hazy. The ordinary con- 
ception of the mechanism of fermenta- 
tion as advanced by Liebig was entirely 
physical and did* not recognize the es- 
sential part played in the process by 
living organisms. Pasteur first showed 
definitely that different activities of 
similar natures are brought about by 
living organisms and that different 
kinds of actions are caused by differ- 
ent species of bacteria. He saw the 
part played by micro-organisms in 
putrefaction. And he first conceived 
the* life cycle and the part played by 
micro-organisms in putrefaction, the 
decay of living matter to ammonia, car- 
bon dioxide, etc., in which form it is 
observed on plants by photosynthesis 
and again assimilated as food by living 
animals. The question naturally arose, 
Whence come these organisms? Up < 
until the seventeenth century there was 
a very geneiyl belief in spontaneous • 
generation. It was commonly accepted 1 
that lizards, flies, salamanders, etc., 1 
were generated spontaneously. Pas- i 
teur, with his characteristic, scientific t 
thoroughness, experimented with sterile < 
mediums instead of containers in con- < 
tact with ifcerile air, and found that 
Tinder such conditions no bacterial ac- 
tion was , possible. His experiments 
demonstrated that the micro-organisms € 
exist in the air, although for some time ^ 
this theory was scoffed at and one of ] 
the proponents of the theory of spon- * 
tan eous generation even went so far ^ 
as to scout Pasteur’s theory with the 1 
statement, “Tbe air thus peopled would * 

have the of inm.” * 

*5 tm Paste** was eaSad noon to S 
tody an epiSsnjde which was effusing t 


havoc among the silk worms in the 
southern part of France, where the 
silk industry had already become a 
very flourishing business. In the six 
years that he was studying this prob- 
lem he came to the conclusion that 
human diseases are caused by micro- 
organisms, in the same way that the 
disease was carried by the silk worm. 
This was really the beginning of Pas- 
teur’s far-reaching experiments on hu- 
man diseases and the modern science of 
bacteriology. 


Early Work on Chemical 
Asymmetry 

Professor Nelson described Pasteur’s 
early work on chemical asymmetry, 
which was done while he was«a student 
at the Ecole Normale. At this time 
the first glimpse of chemical asymmetry 
had been obtained by Sir John Hershel, 
who pointed out that there are two va- 
rieties of quartz, one variety being, as 
it is called today, dextro-rotatory and 
the other laevo-rotatory. Certain or- 
ganic substances were also known to 
be optically active. Pasteur conducted 
a number vf experiments on tartaric 
acid and its salts. He came to the con- 
clusion that the optical activity of tar- 
trates was due to hemihedral crystals 
and that the difference between tar- 
taric and racemic acids which had the 
same composition, properties, number 
of atoms and identical arrangement 
was simply in the different action on 
polarized light, which was due to the 
asymmetric arrangement of the crystal 
with the two substances. He also came 
to the conclusion that chemical asym- 
metry is caused solely by life forces. 
This conclusion has since been dis- 
credited, but nevertheless it was im- 
portant because it was the origin of 
the present-day conception of fermenta- 
tion. He also concluded that the 
asymmetry of two reactive bodies af- 
fects the properties of the resulting 
substance, a conclusion which is still 
tenable in the light of present knowl- 
edge. 

This work extended from the year 
1844 to 1860. It was important and 
far reaching enough in its consequences 
to constitute a commendable life work 
for the average man, but at its con- 
clusion Pasteur stood only at the 
threshold of his career. 

Selective Bacteriostatic Properties 
of Certain Dyes 

The most interesting paper of the 
evening was delivered by Dr. John W. 
Churchman, of Cornell University 
Medical School, who spoke on "The 
Selective Bacteriostatic Properties of 
Certain Dyes.” This was an especially 
timely subject in view of the fact that 
it represents a modem achievement in 
the field in which Pasteur was a 
pioneer. Chemical edeetkm % one of 
the meet interesting and 


Chemical Salesmen** Association 
Begins Lecture Course 

Forty-six members of the Sales* 
men’s Association of the American 
Chemical Industry turned out for the 
first lecture in Dr. F. E. Breithufs 
‘ course in chemistry fot salesmen at 
j the City College of New York, Jan. 4. 
i Dr. Breithut spoke on the subject of 
[ "How the Chemist Works” and it was 
; a most interesting and comprehensive 
; lecture. He explained, in non-technieal 
• terms, the functions of common labora- 
J tory equipment and gave a good idea of 
the chemist’B technique. 

Fifty-three members of the associa- 
tion have enrolled for the course y and 
others are expected to sign up befoxe 
the next lecture. The members of the 
course include representatives of the 
following firms: American Cyanamid, 
Noil Chemical Co., Industrial Chemical 
Co., Marietta Refining Co., Peerless 
Color Co., Mathieson Alkali, Dow 
Chemical Co., Warner Chemical Co., B. 

J. Seydel Manufacturing Co., Edward 
Hill’s Son Co., RoesgJer &, Hasslacher, 
Marx & Rawolle, E. Fougera & Co., 
anib the Mallinkrodt Chemical Co. Lec- 
tures will be given every Friday eve- 
ning at C.C.N.Y. for 12 weeks. 

Cash prizes have been offered by Wil- 
liams Haynes for the three best essays 
by members of the course, on "The 
Value of Chemical Knowledge to Sales- 
men.” The essays will be judged by a 
committee composed of F. E. Breithut. 

J. W. Boyer and D. H. Ki lieffer. 

most mysterious phenomena of science. 
Some diseases affect only one race of 
human beings. Some diseases affect 
only one organ of the body. Lead palsy 
paralyzes all the numerous muscles in 
the wrist except one, which is ap- 
parently unaffected. Cocaine affect* 
only the sensory nerves. 

Ehrlich discovered that methylene 
blue injected in the blood stream picked 
out the nerve cells and maimed them, 
whereas it did not affect any other cells 
of the body. 

A Scandanavian bacteriologist, 
Gramm, described the system of classi- 
fication of bacteria which depends upon 
the staining action of gentian violet. 
The bacteria are stained with this dye, 
fixed with iodine, and then washed with 
alcohol. Some species of bacteria give 
up the color on this treatment and they 
are known as Gramm negative. Those 
which retain the stain are called 
Gramm positive. It has been found 
that the Gramm positive organisms eve 
killed by stains, whereas the Gramm 
negative bacteria are not. 

Dr. Churchman exhibited a number 
of flies which showed very conclusively 
that gentfcm violet exhibits highly se- 
lective properties in inhibiting the 
growth of certain species of tacteria. 

By the application of this principle it 
is possible to develop two strains of 
bacteria — those upon which gentian 
violet has a bacteriostatic action, and 
those which it does not affect Sit 
add, add fudisin, db^ e& 
phemie add also act selectively, 

"mrm war. '• -■ " Wm 
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effective mechanism of publicity; a 
means by wnich the scientific temper 
of the progressive thought of the world 
today may somehow lx* made a part of 
the working mental equipment of the 
“average newspaper reader." A great 
beginning in this respect has been 
made by the establishment of “Science 
Service," a sort of Associated News for 
science, with offices at Washington, 
I). C., under the experienced guidance 
of Dr. E. E. Slosson, sometime editor 
of the Independent and author, among 
other things, of “Creative Chemistry." 

Symposium on Photosynthesis 

% 

Not content with his publicity work 
alone, Dr. Slosson gave one of the most 
interesting of the general papers pre- 
sented, speaking at the symposium on 
photosynthesis. This was an attempt 
at an exhaustive inventory of possible 
sourced of mechanical power. Besides 
the usual indirect utilization of ^olar 
energy by means of winds, tides, waves, 
water power and the storage of rain- 
fall, the exploitation of fuels, etc., Dr. 
Slosson spoke of the possibilities of 
tapping the internal heat of the earth, 
the internal energy of atoms, dodging 
the second law of thermodynamics 
by sorting out fast molecules from 
slow ones, the use of photoelectric cells, 
and the exploitation of differences of 
temperature whether spatial (on the 
surface of the earth) or temporal, as 
between summer and winter. These 
and many other possibilities were 
passed in rapid review and formed an 
interesting introduction to the other 
papers on photosynthesis. 

Dr. Spoohr, of the Carnegie Institu- 
tion, was erudite and exhaustive. He 
left the listener crushed with the com- 
plexity of the photosynthetic problem 
und reported the failure of a long 
series of attempts to duplicate E. C. C, 
Baly’s reported synthesis of formalde- 
hyde from COa and HaO in ultra- 
violet light. Dr. Bo vie, of the Haward 
Medical School, gave an entertaining 
but somewhat, sketchy account of his 
own speculations in the field, enlivened 
by slides of hypothetical atomic struc- 
tures and intersecting force fields, 
ending with a diagram showing the 
“hungry" amino-acid molecules inside 
a chloroplastid, attaching their polar 
groups to wandering molecules of 
HaCOa in the plastid membrane. The 
carbonic complexes then rolled them- 
selves up into rings and formed sugars. 

S. E. Shepperd, of the Eastman Ko- 
dak Co., ended the discussion in a 
somewhat more hopeful vein. He first 
pointed out that interest in photochem- 
istry t* on the increase, due to the 
recent technical development of power- 
ful sources of ultra-violet light, such 

P vapor arcs in fused quartz, 
> carbon arcs and condensed 
targes. These Have enabled 
cies of many commercially 
processes to be studied in a 


comparative way and the validity of 
Einstein’s law of photochemical equiv- 
alence has been confirmed in general, 
when the case is not complicated by 
side reactions. The outstanding com- 
mercial problem is to find new photo- 
chemical catalysts which, like chlo- 
rophyl, will take the relatively long 
wave length radiation in sunlight and 
hand it over to the chemical system in 
the form of the shorter wave length 
the system needs in order to become 
reactive. 

Electrolytic Dissociation 

Besides this session, many others 
contained papers of chemical interest. 
The discussion was most active in the 
session on ionization, in which D. A. 
Mcinness of M.l.T. ably presented the 
ease for the complete dissociation of 
strong electrolytes which is based on 
the und6ubted chance in the mobilities 
of the ions with concentration as shown 
by transference experiments. C. A. 
Kraus of Clark University and E. W. 
Washburn defended the opposite view- 
point and it seemed dear that the case 
is not fully settled, although the naive 
view that the degree of dissociation of 
an electrolyte is always given by the 
ratio of the conductivity to the conduc- 
tivity at infinite dilution must cer- 
tainly he relinquished. 

F. G. Cottrell showed slides of the 
Fixed Nitrogen Research Laboratory 
and outlined its work. Dr. Washburn 
described the new International Critical 
Tables of Physical Constants which are 
in preparation. These will be more 
complete than anything of the kind 
previously done and will include com- 
mercial materials as well as pure sub- 
stances. 

Separation of Isotopes 

Much interest was aroused by W. D. 
Harkins, of the University of Chicago, 
who gave a resume of his publications 
of the last 6 years dealing with the 
isotopic complexity of the elements, the 
structure of atomic nuclei, etc. He also 
described the recent progress of his 
students in separating the elements 
into their isotopes on a large scale, 
showing some fair-sized samples of 
mercury which differed by as much as 
a tenth of a unit of an atomic weight. 

S. A. Mulliken, also of Chicago, de- 
scribed his own success in separating 
mercury to about the same extent by 
evaporation and diffusion through filter 
paper. 

T. W. Richards, of Harvard, brought 
forward a new and very plausible 
method of calculating the diameters of 
the ions in crystals based upon com- 
pressibility data and his theory of com- 
pressible atoms. Professor Kraus em- 
phasized the importance of his view 
that typical metals and typical electro- 
lytes are really fundamentally similar, 
the negative electrons of the metal 
taking the place of the negative ion 
of the salt, 

Jacques Loeb, of the Rockefeller In- 
stitute, presented his interesting view 


that proteins are not colloids In the 
sense of being molecular aggregates, 
but merely large single amphoteric 
molecules that are essentially like ordi- 
nary acids and bases. Enthusiasm for 
this idea was widely expressed, but on 
the other hand, many opposing views 
were mentioned, so that discussion on 
the subject promises to continue for 
some time. 

The chemists concluded the session 
with a smoker at the American House. 
Santa Claus distributed presents, the 
Pathetic Weakly shotted movies of 
chemical events and Dr. Slosson gave 
one of his brilliarft talks. J. F. Nor- 
ris of M.l.T. was the presiding officer. 

Election of Officers 

Dr. Charles D. Walcott, secretary of 
the Smithsonian Institution of Wash- 
ington, was elected president for the 
year 1923 at a meeting of the council. 
Dr. Walcott has been secretary of the 
Smithsonian Institution since 1907. 
From 1894 to 1907 he was director of 
the United States (Geological Survey, 
and from 1902 to 1907 he was the first 
director of the Reclamation Service. 
He is president of the National 
Academy of Sciences, a member of the 
National Research Council and chair- 
man of the National Advisory Commit- 
tee for Aeronautics. 

V ice-Pkesidents Selected 9 

Ten vice-presidents were elected, 
each representing a section of the asso- 
ciation: 

For the Chemical* Section, Prof. E. 
W. Washburn of the University of Illi- 
nois and vice-chairman of the National 
Research Council. 

For the Botanical Section, Prof. C. 
J. Chamberlain of the University of 
Chicago. 

For the Anthropological Section, As- 
sistant Prof. E. A. Hooton of Harvard. 

For the Section on Social and Eco- 
nomic Sciences, John F. Crowell ?4 di- 
rector of the World Market Institute 
of New York. 

For the Mathematical Section, Prof. 
Harris Hancock of the University of 
Cincinnati. 

For the Physical Section, Prof. W. 
F. G. Swann of the University of Min- 
nesota. 

For the Geological and Geographical 
Section, Dr. Nevin M. Fcnneman of the 
United States Geological Survey. 

For the Zoological Section, Prof. 
Edward L. Rice of Ohio Wesleyan Uni- 
versity. 

For the Psychological Section, Prof. 
Raymond Dodge of Wesleyan Uni- 
versity, Middletown, Conn. 

For the Agricultural Section, Presi- 
dent' Raymond A. Pearson of Iowa 
State College of Agricultural and Me- 
chanical Arts, 

Section Secretaries Chosen 

Two secretaries of sections were 
elected; Prof. W. D. Harkins of the 
University of Chicago being chosen for 
the Chemical Section and Prof. R. J* 
Terry of Washington University, St. 
Louis, for the Anthropological Section* 
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Dr. Hollis, as well as Harrington 
Emerson, another speaker of the after- 
noon, pointed out the need of the engi- 
neer’s analytical study of facts for the 
solution of present-day problems, and 
both emphasised the idea that indi- 
rectly the engineer, because of his con- 
trol of the instruaients of production, 
is deeply concerned with present-day 
civilization. The paper by Prof. ('. F. 
Iseott, of Yale University, president of 
the Society for the Promotion of Engi- 
neering Education, on “New Phases of 
Engineering Education,” was presented 
in Dr. Scott’s absence by Dr. Dugald 
C. Jackson. ^Professor Scott in his 
paper indicated that because engineer- 
ing was coming to take such a large 
place in our modern life it was essen- 
tial that the training of engineers be 
approached with a new viewpoint of 
the engineer’s place in the community. 

The several contributions emphasized 
that the next step in engineering is 
to relate the problems of the material 
advance in civilization to the human 
problems of civilization, and that the 
engineer has an opportunity for lead- 
ership in approaching these human 
problem* which have grown out of his 
own contributions in increasing the 
perplexity of life if he will apply the 
logic ol his thinking with the under- 
standing that human problems are 
problems of emotion as well as of 
logic. 

Pan- American Relations 

In the evening Calvin W. Rice, 
secretary of the American Society of 
Mechanical Engineers, presented an 
illustrate -1 address on the engineering 
and scientific developments of South 
America. Mr. Rice pointed out three 
definite opportunities for the imme- 
diate association of engineers between 
North and South America: First, the 
development of a common understand- 
ing of standards, the start of which 
was made very definitely at the inter- 
national engineering congress held at 
Rio de Janiero; second, the develop- 
ment of an*English-Spanish dictionary 
and glossary of engineering terminol- 
ogy, and third, the development of an 
interchange of thought between engi- 
neering societies of North and South 
America. In this connection, Mr. Rice 
stated, Verne L. Havens, editor of 
Ingenieria International, had been 
made permanent secretary of the In- 
ternational Engineering Congt^ss. He 
also recounted the personal contacts 
that had been established in the various 
government and engineering societies 
to bring about this more intimate engi- 
neering understanding between the two 
continents. Mr. Rice's lecture was 
illustrated with lantern slides showing 
engineering developments in South 
America. 


Largest Memorial Fond 
to Honor Ramsay 

The largest sum ever raised to honor 
a man of science has been contributed 
to the memorial for Sir William Ram- 
say. The amount of the fund is more 
than $500,000. 

Former Premier Asquith of England 
was president of a committee which, in 
1917, made an appeal for £100,000 t.o 
be devoted to a Ramsay memorial. 
Later the Prince of Wales became 
patron of the fund. The sum collected 
in cash is £57,645. It has been aug- 
mented by research fellowships insti- 
tuted by various dominion and foreign 
governments, to the value of about 
£60,000. 

The cash sum includes subscriptions 
from Great Britain and Ireland, Amer- 
ica, Australia, Canada. Chile, China, 
Denmark, Spain, Holland, India, Italy, 
Japan, New Zealand, Norway, Straits 
Set Cements, France, Greece^ Switzer- 
land and Portugal. 

The money, according to a report in 
Science, will be devoted to the erection 
of a chemical laboratory at University 
College, London, and to founding the 
Ramsay memorial fellowships in chem- 
ical scienco for British students. Each 
fellowship is of the value £300. 

Feldspar Colloquium Planned by 
American Ceramic Society 

At the meeting of the American 
Ceramic Society in St. Louis, there was 
started a discussion on feldspars which 
aroused much interest; this discussion 
was focussed chiefly on milling prob- 
lems, with only incidental reference to 
questions of quality and methods of 
determining quality. Judging from pre- 
vailing sentiment, the time is ripe to 
move on toward the formulation of spec- 
ifications, and at the request of the 
officers of the whitewares division, the 
organization of a colloquium on the sub- 
ject is being undertaken. 

The purpose of specifications such as 
it is hoped to evolve is not to enable 
the consumer to get more for less 
money, but to establish and define vari- 
ous grades of feldspar. It is a problem 
of classification rather than specifica- 
tion. Classification may be made on 
the basis of the intended use, the chem- 
ical composition, mineralogical origin, 
physical properties, or any combination 
of these. The classification according 
to use is derived from the properties 
of the material, and the latter are the 
important values to define. Some of 
these properties are fixed by nature; 
thus the fusion point depends on the 
chemical composition and apparently 
also on the mineralogical origin of the 
rock. It is believed that the members 
of the society are in possession of the 
data needed, and they are urgently 
requested to contribute to the program 
to be presented at the forthcoming 
meeting. 

AU communications on this sub- 
ject should be addressed to Edward 
Schramm, of the Onondaga Pottery Go., 
Syracuse, N. Y. 


Metric Association Mute 
Progress 
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struction Corps of the United State* 
Navy, opposed the general adoption of 
the metric system in industry, empha- 
sizing the difficulties which shipbuild- 
ing would face in such an event. Major 
L. A. Nicholson, of the U. S. Army, 
presented a letter from Secretary of 
War Weeks, which opposed the passage 
of a compulsory metric bill by Con- 
gress, chiefly on the ground that it 
would cost about $3,500,000 to change 
existing war material in linear dimen- 
sions, and the same amount to change 
angular dimensions to a metric basis. 
Secretary Weeks declared that the 
forced adoption of the metric system 
would adversely affect both the supply 
of matef ial and the industrial draft for 
war purposes. 

E. A. Marsh, consulting superintend- 
ent of the Waltham Watch Co., and 
T. H. Miller, of the DeLaval Separator 
Co., reviewed the successful use of the 
metric system in their plants. Edward 
Riehards, of New York, discussed the 
advantages of the metric system in 
forestry and lumber measurements, 
claiming that with the metric system 
more accurate sizing of lumber to meet 
future computations of strength of 
material in houses and other building 
would result. 

F. H. Chase, of Boston, gave a talk 
.upon the literature of weights and 
measures at the Boston Public Library 
during the afternoon, and this was fol- 
lowed by an inspection trip. The din- 
ner at the Copley-Plaza was informal, 
and among the speakers were Dr. A. E. 
Kennelly, Dr. Hoffman, of the Babaon 
Organization; Prof. R. A. Fessenden, 
of Boston ; Captain Snow ; Robert Spurr 
Weston, of Boston; Walter Wood, of 
Philadelphia; F. L. Roberts and B. L. 
Newkirk. 

Election of Officers 

Dr. Kunz was re-elected president of 
the association, the vice-presidents be- 
ing A. E. Kennelly, T. H. Miller and 
W. J. Schiefflin. Howard Richards 
was re-elected secretary, and F. L. Rob- 
erts treasurer, with headquarters at 156 
Fifth Ave., New York City. The pub- 
lication of a monthly bulletin and the 
formation of a Metric League were 
proposed at the dinner, and will prob- 
ably be carried forward soon. 

Canadian Paper Mills Increase 
Operations 

The announcement is made of a new 
pulp and paper mill to be erected at 
Kaslo, B. C., Canada, by Howland A 
Waltz oi Minneapolis, who at present 
operate a sawmill at Kaslo and have 
big timber limits there. In addition to 
the large body of standing timber 
which they control, there is plenty of 
water power available for hydro- 
electric purposes. 

Preparations are also being made to 
reopen the Whalen Pulp A Paper Co.% , 
pulp mill at Swanseft Bay. , . V 
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Difficult to Find Successor to 
Stratton at Bureau of 
Standards 

No progress has been made in the 
search for a director for the Bureau of 
Standards to succeed S. W. Stratton, 
who retired frcrtn the government serv- 
ice to accept the presidency of the 
Massachusetts Institute of Technology. 
Due to the fact that industry is 
making much more extensive use of 
research laboratories, physicists, ac- 
cording to Commerce Secretary Hoover, 
are very scarce. As a result the level 
of salaries has risen greatly. Where 
physicists formerly commanded salaries 
ranging from $3,500 to $6,000, many of 
them now Mre being paid from $10,000 
to $20,000, Secretary Hoover says. 
This, he declares, makes it very diflb 
cult for the government to find an ideal 
man for this place when it requires a 
physicist in the front rank of his pro- 
fession, willing to work for $6,000. 


Exhaustive Study of Carboy 
Problems Concluded by 
Trade Association 

A final report has been submitted by 
the carboy test committee to the execu- 
tive committee of the Manufacturing 
Chemists’ Association. The recom- 
mendations, which will not be made 
public until after the report has been 
considered by the executive committee, 
probably will be embodied in the regu- 
lations governing the shipment of car- 
boys. 

Under the direction of Guy E. Carle- 
ton, the committee has made by far the 
moat exhaustive tests of carboys ever 
attempted. They cover the physical 
properties of the container, the closures, 
the package surrounding the carboy 
and the recovery of broken and chipped 
carboys. Drop, swing and concus- 
sion tests were pursued exhaustively. 
Shocks were carefully calculated. Ob- 
servers traveled in box carfl loaded with 
carboys to note their behavior under 
the conditions of actual transportation. 


Physical Chemistry Symposium 
Planned Under Svedberg 
The Rochester section of the Ameri- 
can Chemical Society has been very 
fortunate in securing Prof. ThA bvod- 
betg, University of Upsala, Sweden, 
to act as presiding officer of a sym- 
posium on physical chemistry which 
will be held in Rochester on Friday 
and Saturday, Jan. 19 and 20. 

Papers will be presented at this 
symposium by prominent physical chem- 
ists from Schenectady, Cornell, Syra- 
cuse, Buffalo and Rochester. Practi- 
cally every phase of physical chemistry 
will be considered, with the exception 
of colloids. On this phase there will 
be no papjrs, since a colloid symposium 
will be held at the University of Wis- 
consin later in the year. 

The Rochester section extends a per- 
sonal invitation to anyone interested 
in this physical chemistry symposium 
to be present and take part either in 
the presentation oi papers or in the 
discussion which will follow the papers. 


Department of Commerce Hopes 
to Collect Dye Import Figures 

Itemization of dye imports is under 
active consideration at the Department 
of Commerce. If money can be found 
with which to undertake this work, 
these figures will be made available to 
all interested through the usual pub- 
licity channels of the department. 


Chilean Nitrate for Sate 

Bids for 28,000 short tons of sodiuui 
nitrate will be received by the Ord- 
nance Salvage Board, Army Building, 
35 Whitehall St., New York, until noon, 
Jan. 30. The material is in storage 
at the Old Hickory Powder plant at 
Jacksonville, Tenn. Purchases of 100 
tons or more may be made. 
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P ersonal 


Dr. M. S. Benjamin, professor of 
agricultural chemistry in the Hawkes- 
bury Agricultural College, Richmond, 
New South Wales, Australia, recently 
paid a visit to the chemical laboratories 
maintained by the government in 
Washington. 

Captain <f J. L. Brown, who during 
the war was ordnance inspector of the 
powder plant of the Hercules Co. at 
Dover, N. J., is now representative of 
the New Jersey State Department of 
Sanitary Engineering, with head- 
quarters at Newark. 

Dr. Calvin Adam Buehler of the 
Ohio State University has been ap- 
pointed assistant professor of chemistry 
m the University of Tennessee, Knox- 
ville, ‘Tenn. 

Curtis R. Burnett, an official of the 
American Oil & Supply Co., Newark, 
N. J., has been re-elected president of 
the lronbound Manufacturers’ Associa- 
tion, composed of industrial interests 
in the lronbound section of the city. 

Dr. Gustav Egloff, director of re- 
search at the Universal Oil Products 
Co. of Chicago, is spending a week in 
New York and Philadelphia in con- 
nection with that company’s business. 

W. Ii. Ingalls of New York, Daniel 
Bloomfield of Bloomfield & Bloomfield, 
Boston, and B. F. Tillson of the New 
Jersey Zinc Co. were the principal 
speakers at a discussion of the general 
subject of immigration at a meeting of 
the New York Section of the A.l.M.E. 
held at the Chemists’ Club, Jan. 3, 
1923. 

Arthur Lazarus has resigned as 
chief of the cost accounting bureau of 
the Chamber of Commerce of the 
United States, to resume professional 
practice, with offices in Washington and 
New York. 

Dr. Juan de la Cruz Posado, an en- 
gineer of Colombia, is spending several 
weeks in New York City and vicinity 
in the interest of a number of South 
American industrial enterprises. He 
expects to return to Colombia late in 
January. 

Oliver C. Ralston, superintendent 
of the Pacific Experiment Station of 
the U. S. Bureau of Mines, at Berkeley, 
Calif., recently addressed the Cali- 
fornia Section of the American Chem- 
ical Society. His subject waa “Alu- 
minum Chloride, Its Manufacture and 
Uses." 


E. E. Thum, associate editor of 
Chem. & Met., recently addressecf 
chapters of the American Society for 
Steel Treating at Worcester, Spring- 
field, Hartford and Philadelphia, speak- 
ing on the subject, “Educating the 
Metallurgist and the ^Management.” 
During February he will speak before 
other chapters at Pittsburgh, Cincin- 
nati and South Bend on a similar topic. 

Prof. Walter G. Whitman, formerly 
assistant professor of chemical en- 
gineering, has been appointed assist- 
ant director of the Research Laboratory 
of Applied Chemistry of the Massachu- 
setts Institute of Technology. 



William R. Walker died on Dec. 20. 
According to the Iron Age he was born 
at LaPorte, Ind., Nov. 16, 1857, and his 
career was closely identified with the 
iron and steel industry. His first em- 
ployment was with the North Chicago 
Rolling Mill Co., Chicago; then he was 
appointed chemist for the Crown Point 
Iron Co., Crown Point, N. Y., and later 
he was with Spang, Chalfant & Co., 
Pittsburgh, as works superintendent. 
He was early associated with Robert 
Forsyth, the well-known steel works 
engineer, who constructed the South 
Chicago works of the North Chicago^ 
Rolling Mill Co. in the ’80s. Prior to 
1890 Mr. Walker was works manager 
of the Union works of the Illinois Steel 
Co., Chicago, and later became general 
manager of the South Chicago works 
for the same company. 

At the time of the formation of the 
United States Steel Corporation in 1901 
Mr. Walker was appointed assistant to 
the president, a position which he held 
at the time of his death. He gave 
special attention to metallurgical re- 
search and to improvements in opera- 
tion and production. In the t words of 
President James A. Farrell, “Mr. 
Walker- was a man of keen mental 
attainments and possessed an excep- 
tional knowledge of the iron and steel 
industry from both scientific and prac- 
tical standpoints.” Mr. Walker was a 
member of many technical associations 
and took a leading part in their activi- 
ties. He was higtdjt* esteemed by his 
associates in the united States Steal 
C orporat ion and in the irtmand. steel , 
inatsstrv. 
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Market Conditions 

In Chemical, Metallurgical and Allied Industries 

A Sumy of the Economic and Commercial Factors That InfluenceTradein Chemicals and Related^Commoditiet 
Prevailing Prices and Market Letters From Principal Industrial Centers 



, Recent .Trend of Prices 

Uneven Recovery During 1922 Has Not 
Completely Corrected Past 
Disparities 

• A year ago it was complained that 
there waa a maladjustment of prices, 
that disparities among the great 
groups of commodities seriously cur- 
tailed buying power, particularly of the 
fanner and the producer of certain raw 
materials. Today these conditions have 
been corrected to a certain extent, but 
there is still considerable evidence of 
distortion. The pronounced recovery of 
farm products has been beneficial, but 
the strikes in the mines and on the 
railroads have caused an altogether dis- 
proportionate rise in fuel prices. Fur- 


TABLE I. CHANGES IN WHOLESALE 
PRICES IN 1922 


Group 

January, 

November, 

Net 

1922 

1922 

Gain 

Building material* 

Fuel ana lightmq, . 
Metal and motal 

f 57 

185 

28 

195 

218 

23 

product*# 

112 

133 

21 

Farm product* . 

122 

143 

21 

Cloths and clothing , 

176 

192 

16 

Food product* 

Miaoeilanooua 

131 

117 

143 

122 

12 

5 

Chemical* and drug*. . 

124 

127 

3 

Houaefur mulling* 

178 

179 

1 

All commodities. . . 

138 


18 


Table 1 and the accompanying figure 
show the net changes that occurred dur- 
ing the first 11 months of 1922. In 
both, prices in 1913 are taken as a basis 
of 100. 


“Chem. & Met.” Weighted 
Index of Chemical Prices 


Base = 100 for 1018-14 


This week 

Last week 

January, 1022 ... 
January, 1921 ... 
January, 1920 . . . 
April, 1918 (high) 
April#1921 (low) 


lTI.lt 

m.io 

8.44 

181 

848 

888 

140 


The continued strength of the cot- 
tonseed oil market waa sufficient to 
offset slightly lower prices on am- 
monium sulphate and linseed oil. 
This index has shown a gain of al- 
most 30 points during the past year. 


Healthy Business Prospects 
in Heavy Chemicals 





Fuel & House Food Farm Chemical* 

Lighting Furnishing Products Products it Drugs 


Misc. Metals 6c All 

Products Commodities 


A COMPARISON OF WHOLESALE PRICES SINCE 1920 


thermore, the record building boom of 
the past year has 'been accompanied by 
a marked stiffening of the prices for 
building materials. 

The Government Indexes 
The “ail commodities” index of the 
United States Bureau of Labor Statis- 
tics rose from 138 in January, T922, to 
166 in November, 1922, a gain of 18 
points. During this period the index 
for building materials showed a net 
change of 28 points, fuel and lighting 
28 points, and farm products 21 points. 
On the other hand, the groups headed 
MtsceliaaeoiiB, Chemical and Drugs; and 
KcnjsefhrnhdiiiKga showed modi lower 
respectively. 


1923 Contracts Will Tax Capacity ef 
Productive Equipment in Many 
Branches of the Industry 

In general there are but few better 
indexes of business condition than it 
the heavy chemical industry. Products 
such as caustic soda, sulphuric acid 
and soda aBh enter into practically 
every line of industrial activity. 
When it is stated, therefore, that 1928 
holds prospects for “good, steady, 
healthy business” in heavy chemicals, 
it is safe to draw the inference that 
the nation’s entire industrial life is in 
for a healthy improvement. 

The president of the Mathieson 
Alkali Works, Inc., in an article ap- 
pearing in the special chemical section 
of the Journal of Commerce (Naw 
York), is authority for the following 
statement: 

The heavy chemical Industry has con- 
tinued its work of eliminating specula- 
tive middlemen who became so promi- 
nent during the war period, with tbs 
result that violent fluctuations to heavy 
chemical prices have become almost a 
thing of the past. 

In the face of the increasing costs 


Record Buying by the Railroads 

Railroad purchasing is often regarded 
as an important index of general buy- 
ing, and certainly it bears a very vital 
relationship to activity in the steel 
industry. It is significant, therefore, 
that in 1921 only 239 locomotives and 
23,346 freight cars were bought by 
the railroads, while in the first 11 
months of 1922 ten times as many loco- 
motives and six times as* many cars 
were purchased. The figures for 1922 
are 2,175 locomotives and 139,267 
freight cars, according to a recent com- 
pilation made in connection with a gen- 
eral eurvey by the Harvard Economic 

(SSwTSvtS." * ' ' 1 ■' 'ffyr" ■ 


that began last fall, due to fue£ labor 
and freight rate*, the larger companies 
of thi* industry apparently were will- 


ing to contribute their part toward 
the deflation of the industrial and com- 
mercial life of the country ; conse- 
quently, when 1928 contracts were 
taken up, the larger manufacturers 
seemed to have attempted to maintain 
the prices of 1922 with few exceptions, 
where advances were absolutely neces- 
sary, It remains to be seen whether 
or not the purpose aimed at will wort* 
out in jpractice. 

The wear 1928 should hold out a very 
encouraging outlook for a good af“*“ 
healthy business, provided bi ' 


. i their war 

wages, while wanting everything^ else 
reduced. Furthermore, it Is our belief 
that the limit of tbs country’s heavy 
chemical activities will not be that of 
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Chemical Prices at Higher Levels 
as Business Expands 

Arsenic and Its Derivatives, Bleaching Powder and Copper Sulphate 
Feature Chemical Market — Acetate of Soda 
Makers Reduce Prices 


M OST chemical prices in the New 
York market during the past 
week were we!) maintained and manu- 
facturers were inclined to believe that 
expanding industrial activity during 
the year would serve to keep figures at 
fairly high levels. Arsenic still con- 
tinued to head the list and material on 
spot remained in exceedingly light 
supply. Lead arsenate, and calcium 
arsenate remained quite steady m 
sympathy with the arsenic situation 
Trading in formaldehyde slackened 
considerably during the internal, but 
producers intimated the possibility of 
a new price advance, due to the steady 
rise in producing costs. Manufacturers 
of acetate of soda announced a reduc- 
tion of Uc. per lb* on material at the 
works, presumably in order to stimu- 
late consuming interest. Producers* of 
bleach reported a completely sold up 
market, with the demand far exceeding 
the supply. 

Copper sulphate prices have re- 
mained very firm in producing quarters, 
in view of the fact that the metal has 
advanced considerably during the past 
few weeks, arid there has been a steady 
demand by agricultural interests for # 
contracts over the coming season. The 
alkali market for export remained 
quiet, although the domestic demand 
continued very strong. Prussiate 
of soda and barium chloride wer* j 
somewhat easier in a very quiet 
market. Producers of salammoniac re- 
ported a steady contract call from the 
domestic trade. Oxalic acid remained 
practically unchanged at recent levels. 

Principal Price Changes 
Acetate of Soda — Leading producers 
announced a reduction, due to the weak- 
ened demand from the consumer. The 
general range is around 6ii(5)7c. per lb , 
f.o.b works. 

Alcohol Producers continued to 
quote former levels, but intimated an 
early increase on methanol. The 95 
per cent grade is quoted at $1,211 per 
gal. and 97 per cent at $1.25. 

Arsenic — Manufacturers are com- 
pletely sold up at the works and are 
not eager to accept future orders. Ex- 
port shipments have been coming in at 
u very slow rate from Japan and Ger- 
many and it is very doubtful if any 
recovery will be accomplished within 
the first quarter. Spot stocks were 
quoted at 16c. per lb., with future held 
fit 15k*. 

/farttem 1 Chloride — Importers reduced 
*P<4 fl$KH|i to $90(«)$95 per ton, depend- 
quantity. Domestic producers 
a fair call from consumers 
quoted carload lots at $95 per ton, 
Ltiib* works. 

iUfdeaching Powder — This product is 
git becoming one* of ‘the leading fea- 
prea of the market. It i§ quite certain 


that prices will be materially higher 
before the spring season, since manu- 
facturers are completely sold up. In 
some instances deliveries cannot be 
made until the latter part of February. 
Contracts for carload lots, f.o.b. works, 
were heard around $2 per 100 lb., with 
odd spot at $2.30(«)$2.50 per 100 lb. 

Formaldehyde — The demand has 
cased up somewhat, but prices were 
well sustained Leading producers 
intimated another increase for the near 
future. Spot material was quoted at 
16c. per lb., carload basis. 

Jjcud A rsenat e i — Producers were very 
firm due to the scarcity of arsenic. 
1* rices for limited stocks were heard 
around 21c. per lb. 

Sal, Ammoniac — Manufacturers were 
quite satisfied with the volume of con- 
tract business. Quotations among first 
hands ranged around 7k*. per lb. for 
the white granular and 7’lc. for the 
gray. Resale goods of imported quality 
were held at fik*. per Ih. for white and 
Sc. per lb. for gray. 

Caustic Soda — Consuming interest 
continued along fairly active lines and 
prices ex- store were quoted at $3. 75(d) 
$4 per 100 lb. Export demand was 
rather quiet at $3. 50(d) $3. 00 per 100 
lb. f.a.s., for standard brands. 

Prnssiate of Soda — Importers have 
again reduced prices, owing to the lack 
of consuming interest. Spot material 
was quoted down to ISk*. per lb., with 
shipments around 18c. 

Vegetable Oils 

Linseed Oil — Demand has slackened 
somewhat and prices reflected this con- 
dition. Spot oil was quoted by leading 
refiners at 87c. per gal., carload basis, 
m barrels. January shipments held 
around 85c., with January- February at 
84c. per gal. April shipments were 
quoted at 80c. per gal. 

Cottonseed Oil — Prices continued to 
advance on the crude oil and during the 
next week 9^c. per lb. for crude oil, 
f.o.b. mills, Southeast, was considered 
an inside price. 

Chinawood Oil — The market during 
the past week was quite active. Quo- 
tations ranged around 14(5) 14k. 

St. Louis Market Reflects Bet- 
ter Business Conditions 

Chemical Prices Are Advanced and 
There Are Prospects for Further 
Increases in Many Lines 
St. Louis, Mo., Jan. 1, 1923. 

Prices have not weakened, but on the 
contrary have stiffened materially since 
our last report. Further important ad- 
vances would not prove surprising, for 
the costs of production are advancing 
steadily. Prospects for the year are 
very bright and a feeling of optimism 
is prominent in all lines. 


A slight firming up in the alkali 
market has been noticeable in this mar- 
ket during the last 2 weeks. No price 
changes of any note have taken place, 
but price shading and the 'mad scramble 
for business have been conspicuously 
absent. Caustic soda is being quoted 
at $4.25 per 100 lb. for the flake in 
5-drum lots and $3.90 for the solid in 
like quantities. Soda ash is firm at $2.30 
in bags and $2.40 in barrels in lots 
of five. Sodium bicarbonate has not 
changed in price for some time, and 
about the best that is ( being done is 
$2.40 per 100 lb. in 3- to 5-bbl. lots. 
Sal soda is firm at $1.65 per 100 lb. in 
5-bbl. lots and has been holding this 
level for sometime. 

Unusual Sulphuric Acid Demand 

The heavy mineral acid market is in 
sound shape, surplus stocks having 
been diminished and the demand being 
unusually good. Sulphuric acid is lead- 
ing the group and the dbmand this fall 
has been extraordinary. The white 
arsenic situation remains e unchanged. 
There is still a very great scarcity of 
this material, and the only goods that 
seem to be available are the imported. 
The demand from the insecticide man- 
ufacturers is unusually heavy. There 
has been very little doing in citric acid 
during the past 2 weeks. Carbon bi- 
sulphide , technical , is rather slow, as 
this is the off season. The demand for 
carbon tetrachloride has been steady 
with a very firm market. The produc- 
tion of copperas has increased, but the 
demand has kept abreast so that there 
is practically no surplus. Prices re- 
main firm and unchanged. Price quota- 
tions on glycerine remain the same as 
of our previous report— that is, 18Jc. 
in drums. The market is not strong 
and dealers are expecting a decline in 
the near future. Contracts are being 
made on 3 months basis and 6 months 
basis with protection against decline, 
and in one or two instances a flat price 
of 18c. has been done on a 6-month 
contract without protection. Sulphur * 
is slightly weaker and can be had a r 
$1.90 per 100 lb. for commercial in 
hags. There is still a very broad move- 
ment in zinc sulphate , prices ruling at 
38c. in carload lots and 3|c.@4c. in 
less than carload lots, f.o.b. St. Louis. 

Oils and Paint Materials 

IAnsced oil is holding yery firm at 
$1<5)$1.02 per gal. in 1- to 4-bbl. lots, 
and 90(2)92c\ in 5-bbl. lots or over. 
Future prices are firm due to unfavor- 
able reports from the Argentine flax- 
seed fields. Not much contract business 
is being done at present. 1 Castor oil is 
still holding at 13Jc. in drums, with 
little prospect for any decline in the 
near future. Turpentine has slipped 
off slightly and is being quoted at 14c. 
in single barrels, $1.37 in 5-bbl. lots. 

So far the expected rise in the zinc 
oxide price has not materialized, and 
the material is on a firm basis. A good 
volume of, business is being done. No 
changes are reported 1 for whiting, blanc 
fixe or barytes, but business is on the 
increase and manufacturers in this sec- 
tion report a waiting market. 
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A Seasonal Lull in the 
Chicago Market 

\ Good Outjook for the Year, However, 
Has Kept Prices at Fairly High Levels 

Chicago, 111., Jan. 5, 1923. 

The chemical market has been very 
juiet for the past 2 weeks, with the 
industry reporting little business. 
Prices held firm, as it was obvious that 
it was not a question of price that was 
keeping the buyers out of the market. 
The outlook* for this year is excep- 
tionally fine, however, and all factors 
are expecting a prosperous year. 

Alkalis Selling Below Cost 
• The alkali market continued firm, 
with rumors of an advance to take 
place in the near future. Actual busi- 
ness was very light and spot quotations 
on caustic soda were unchanged at 
$3.50 per 100 lb. for the solid 7(5 per 
rent and $4.5#> for the ground or flake. 
Soda ash was quiet and unchanged at 
$2.25 per J00 lb. for material in cooper- 
age. ('austir potash moved only in a 
very small way at 7l@7£c. per lb. for 
the 88-92 per cent material. Dealers 
elaim that this price is lower than the 
present replacement cost. 

Alums continued quiet and were un- 
changed in price. Potash alum in lump 
form # was quoted at 4&@. r >c. per lb. and 
m powdered form at 5£(3)Gc\ Sot am- 
•moniac was in a firm position, with 
spot supplies held at 8c. per lb. for the 
white granular. Barium chloride was 
unchanged in price, with the demand 
rather quiet. « Prime white material 
was offered at $110 per ton. Barium 
ft if drate was dull and supplies were 
available at 61c. per lb. in large casks. 
White arsenic continued very firm and 
was so scarce that a holder could get 
his own price. One or two small lots 
were offered at 17c. per lb. Carbon 
tetrachloride moved in a fair way and 
was ve, y firm at 10£c. per lb. Carbon 


Steel Market Enters Year 
With Better Prospects 

Most Mills Comfortably Booked Ahead 
at Fairly Satisfactory Prices 

Pittsburgh, Jan. 5, 1923. 

The complexion of the steel market 
changed decidedly during December and 
the outlook for a continuance of good 
business in the steel industry improved 
materially. December may be said to 
have made an unusual record in one re- 
spect, in that the turnover, in actual 
orders, was greater in the second half 
of the month than in the first half. 

Thus the steel market has entered 
the new year with considerable momen- 
tum and naturally the prospect is that 
the buying will continue in very fair 
volume. Mill order books are in such 
shape, however, that a decided lull for 
a month would make no particular dif- 
ference in the general situation. A 
number of mills had at the beginning 
of December not enough •business to 
carry their operations fully through the 
month. Now these same mills are fully 
booked for more than a month. Not a 
few are comfortably booked for the 
whole quarter, while the Steel Cor- 
poration is almost wholly sold up for 
a longer period. 

Output at 75 Per Cent Capacity 

Steel production continues at approxi- 
mately the rate of the last 3 months of 
the old year, ingots being made at about 

40.000. 000 gross tons a year, or at about 
75 per cent of capacity, finished rolled 
steel production being at about 30,000,- 
000 tons a year. Production seems 
likely to increase rather than decrease 
in the next 2 or 3 months. The 40,000,- 
000-ton rate compares with actual pro- 
duction in the whole of 1922 of about 

34.000. 000 tons, 19,000,000 tons in 1921 
and 30,000,000 tons in both 1912 and 
1913, the two greatest tonnage years 
before the war. 


town. Very little has been done inbil- 
lets and slabs, but there has been a very 
fair volume of covering in sheet bars 
as sales of sheets have been made. 

Bars, shapes and plates are prac- 
tically firm at 2c., concessions from this 
level being much less common than a 
month or two ago. Some large con- 
sumers of bars, expecting & concession 
on first quarter supplies, are now forced 
to pay the full price. Mills are best 
booked in bars, shapes coming next, 
while plates are a poor third. 

Hoops are quoted at a general level 
of 2.90c., but orders that are at all 
attractive seem to be going at 2.76c., 
except for the lighter gages. Hot- 
rolled strips are at substantially the 
same level as hoops. Cold-rolled strips 
.are firm at 4.50c. There is a very fair 
demand for both hot- and cold-rolled 
strips* attributable largely to activity 
in the automobile industry. 

Pipe Mills Active 

Pipe mills are under about as much 
pressure as formerly for deliveries of 
butt weld pipe. Jobbers’ stocks are 
practically exhausted and mills have no 
sAocks. It is not unusual for mills to 
have a stock equal to a month’s produc- 
tion, and normal jobbers' stocks would 1 
probably represent a larger tonnage 
still. The continued heavy pressure for 
deliveries is due to the open winter. 
Should consumption decrease for a time 
on account of weather, the slack would 
easily be taken up by partial replenish- 
ment of stocks. The outlook is for 
heavy consumption this season in oil 
country goods, as it is practically cer- 
tain there will be a fair amount of 
drilling, and there is occasion for laying 
quite a good (lea 1 of pipe line, particu- 
larly from the Wyoming field. Tubular 
goods prices are very firmly maintained, 
merchant steel pipe being at 06 per 
cent basing discount. 

The market for sheets is firm at 2.60c. 
for blue annealed, 3.35c. for black, 4.86c. 


bisulphide was quoted in small or 
moderate lots for delivery from spot 
stock at 7£c. per lb. 

Other Prices Well Maintained 

Copper sulphate was in rather 
limited request, but the price of 6c. 
per lb. was well maintained. Formal- 
dehyde was firm at I7c. per lb. and 
supplies were reported as scanty. Hex- 
amethylemdetramiue was in fair re- 
quest and supplies of foreign material 
were offered at 82 @ 85c. per lb. Fur- 
fural was quoted at 25c. per lb. in thou- 
sand* pound lots. Glycerine was more 
or less unsteady and while the quoted 
price for the c.p. material in drums was 
18£c., it was possible that good-sized 
business would have been taken at 18c. 

Linseed Oil and Turpentine 

Linseed oil was not moving in a large 
way, but the price was well maintained. 
The boiled oil in single-barrel lots was 
quoted today at 92c. per gal. 

Turpentine was still considered high 
priced and dealers reported very lit- 
tle moving, The pure spirits was quoted 
at the close of today's market at $1.64 
per gal. in single-drum lota. 


Coke and Pig Iron 

The Connellsville coke market has 
eased off a trifle in the past week, due to 
a practical cessation of buying by East- 
ern distributors for domestic consump- 
tion. Furnace coke is quotable at $8.50 
(5)$9 against $9@$9.50 a week ago. 
Foundry coke remains at $9@$9.50 and 
there is somewhet more buying, al- 
though the market is still rather slug- 
gish. Prices mentioned are for spot or 
prompt shipment. 

Pig iron has been quiet in the past 
week. Foundry iron remains at $27 
valley, to which it advanced after fur- 
naces had made good sales, early in 
December, at $25 for first quarter. 
Basic, which went in several cases re- 
cently at $24.25 valley, cannot be bought 
at under $25 now and $26 might have to 
be paid. The stiffening is due not to 
increased inquiry but to the fact that 
steel interests that were offering basic 
iron have less inclination to part with 
it as their own consumption prospects 
are improved. Bessemer remains quiet 
at $27,50 valley. 

Billets, sheet bars and slabs are quot- 
able at $30.60, Pittsburgh or Youngs* 


for galvanized and 4.70@5c. for auto- 
mobile sheets, depending chiefly on time 
of delivery. 

Tin plate buying has been rather 
brisk in the past few weeks, the busi- 
ness being chiefly in definite orders, 
with specifications, for January and 
February delivery or for delivery over 
the quarter. There has not been much 
contracting for the half year. The 
market is very firm, on the basis of 
$4.75 per base box for 100-lb. cokes. 
Predictions are practically universal 
that this year will break all records in 
domestic consumption of tin plate. 

Bookings in wire products, partial* 
larly nails, have been increasing and 
all producers are sold up for comfort- 
able distances ahead. The majority 
independents have advanced their prices 
$2 a ton, not so much with the idea ol 
obtaining higher prices at ernce, but oi 
protecting their order books from get- 
ting too full and enabling them later to 
get the higher prices by way of a de- 
livery premium. The leading inters*! 
is not expected to modify m prices 
which are at 2.46c. for plgip 
for wire nails afld $2.20 for cement 
coated mfify / o* 
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Current Prices in the New York Market 

FOR CHEMICALS, OILS AND ALLIED PRODUCTS 

mannfactnrpr’g^uotatlon^whenove/avaihb'lo' 51 }" manv^nstanc^ s’th f,peml f effortha ? } >ee ' 1 made to report the America: 
an4 these prices are so designated oS 1 tht ', 3e a . re , for materi «l f.o.b. works or on a contract basi 

to ,»«, „„ ft , „„ k , t Pr ,„, 


General Chemicals 

Acetic anhydride, 85%, drums lb. $0.39 $0 4 1 
Acetone, drums ** * -- * 1 

‘ cid. 




lb. 
lb. 
100 lb. 
100 lb. 
. 1 00 lb. 

. . . lb. 

. . . lb. 
. . lb. 
. . lb. 
lb. 


Add, acotio, 28%, bbl. . 

Acetic. 58%, bbl 

glacial, 99) %, carboys. 

Boric, crystals, bbl . . , 

Boric, powder, bbl. .. 

Citric, kegs 

Formic, 85% 

Gallic, tech It) 

Hydrochloric, 18° tanks, 100 lb, 
Hydrofluoric, 52%, carboys lb. 
Lactic, 44%, tech., light, 

bbl If, 

22% tech., light, bbl.. lb! 
Muriatic, 20% tanks, 1 00 lb. 
N»tr lL' Rftr tW8. • . . lb. 

N ,tr i<\ 42% carboys ... , lb. 

Oleum, 20%, tanks .... t on 
Oxalic, crystals, bbl. lh 

Phosphoric, 50% carboy* lb. 
Pyroaallio, resublimed li, 
Bu phurlc. 60%tnnks. ton 

8u phur c, 60% drums ton 

Sulphuric, 66°, tanks. . . t OT , 

» Sulphuric, 66° drums. ton 

Tannic, U.H.P , bbl lh 

Tannic, tech., bbl . . lh. 

Tartaric, imp. crys., bbl ib 

Tartaric, imp., powd., hhl Jb 
I artaric, domestic, bbl . lb’ 

. , per Ib. of WO . jj,' 

Alcohol, butyl, drums Ka l. 

^ ? 1 ethyl (Cologne 

spirit), bbl 

Alcohol, methyl (see Methanol) 
Alcohol, denatured, 188 proof 

No. I . . . „ a j 

Alum, ammonia, lump, bbl , ib. ‘ 
Potash, lump, bbl. . , lh! 

Chrome, lump, potash, bid lb! 
Aluminum sulphate, com , 

. b «¥» • 100 Ib. 

Iron free bags . lh 

Aqua ammonia, 26% drum* . lb 
Ammonia, anhydrous, ovi. . lb. 

Ammonium carbonate, powd . 

casks Uj 

Ammonium nitrate, tech 

casks . . 15 

Arnylaootat* tcoh., drums gul 

Arwmio, white, powd., bbi. .. lh ' 

Arsenic, rod, powd , kegs . . Hi 

Barium carbonate, bbl.. . , ton 

Barium chloride, bbl.. ton 

Barium dioxide, drums.. lb 

Barium mtrnte, oaskn. 

Barium sulphate, bbl., 

Blanc fixe, dry, bbl 

11 "* ui Ip, bbl . 


.21 

3.50 - 

7.00 - 
12.80 - 

ill 1 : 

.49 - 
. 18 - 
.45 - 
.80 - 

. It - 
05 - 

1.00 - 
.04% 
.06 - 

17.00 

. H - 
07% 

I 50 - 

9.00 - 
12 00 - 
14.50 - 
19.00 - 

.65 - 
40 - 
.30% 
.31 - 


21', 
3 60 
7 15 
13 25 
II'. 
1 1 
50 
19 
50 
I 00 
Ml 


I 00 
18 


111 
05', 
I 10 
05 
06 1 
18 00 
Hi 
08 
I 60 
10 00 

14 (II) 

15 ()0 
20 00 

70 

45 

31 

32 
32 
20 
23 


I 


Rill. 4.75 - 4.95 


.39 - .41 

.03% ()3 j 

.03% OU 
.05 - 05) 


Fullris earth, f.r, 1> 


. ..... „ mines noi i.m 
I idlers earth —imp , powd , net ton 



!■ usel oil, ref , drums 
Fusel oil, crude, drums 
Glaubers salt, wks , bags 
Ghtuhi rsHalt, imp , bags 
Glycerine, e p , drums extra. . Ib. 
( ilyeerme, dvminnte, drums. . lb, 

Iodine, rehublimed . Jh 

Iron oxide, red, casks .... lb 


gal. 

100 & 
100 lb. 


30 00 

3 55 
2 30 
I 20 
1.00 

.I8J 

16 

4 50 ■ 
. 12 ■ 


1.50 - 
. 02% 
.06% 
.30 - 

.09 - 


I 65 
02 ] 
07 i 
30) 

. 09 > 


lb. 

ll>. 

ton 


lb 
lb. 
. 100 lb. 


lb. 

lb. 

lb. 

lb. 


BJunc i fixe, puip, tmi . . 

Bleaching powder, f.o.b. wks 

drumsi 100 lb 

Resale * drums 100 lb. 

Borax, bbl 

Bromine, coses 

Calcium aoetato, bags 
C a o um carbide, drums . ii> 

Calcium chloride, fused, drums ton 
Gran, drums. . lb. 

Caleimn phosphate, mono 

_ bbl 

Camphor, oases 
Carbon bisulphide, drums 
Carbon tetrachloride, drums. 

ii ’ J? V,’ ? 1 P* — domestic, 

light, bbl 

Domestic, heavy, bbl 
Iniported, light, bbl 
Chlorine, liquid, cylinders . 
CWoroform, teen., drums. 

Cobalt oxide, bbl. . 

Copporaa, bulk, f.o.b wks , 

Copper oarbonate, bbl . . , 

Copper cyanide, drums , , 

Copper sulphate, ervs., bbl 

Onsam of tartar, bbl 

ru>w M . i 


Rp«wa salt, imp., 

bags 

Kpamn salt, U.8.P., 


07% 071 

2.80 - 3 05 

.15}- 16 

H}- 14 

75 00 - 77 00 
94.00 100 00 

.18 181 

08}- 08 j 

04 04} 

04 - 04) 

45 00 - 55 00 


2 00 - 
2 25 

.?!*: 
3.50 - 
.04} 
22.00 - 
01 % 


2 50 

2 50 
05] 
28 

3 60 
04 J 

2 » 00 
01 i 


.06}- 07 
.95 - .96 

• 07 - 07) 

.10- .loj 



)4% 

it 


Lead* 

White, basic cahonate, dry, 
casks 

White, m oil, kega 

Red, dry, casks 
Red, hi nil, kegs 
Lead aei tate, white ervs , bbl 
Li ad arsenate, j* >wd , bbl 
Lit ha i ge, comm , casks 

Lit hopTiojie, bill 

Magnesium curb , tech,, bugs 
Metluuiol, 95' bbl 
Methanol, 97% , bbl 
Nickel salt, double, bbl.. 

Nick* 1 milts, single, bbl 

PhoHphorus, red, eases 
rhosphoi us, yellow, eases 
Put a* -mini bieliromate, casks 
Pot iissiiiin bromide, gran., 

Pot iLSHium carbonate, 80-85%,, 
calcined, casks 
Potassium chlorate, powd 
Potassium cyanide, drums 
I utiiMsimn hydroxide (caustic 

t»ot ash) drums 1 00 lb 

Potassium iodide, cases 
Vi.tasHiiim nitrate, bid 
Potassium permanganate, 
drums 

Potassium Prussia te, ml, 

Potassium pruHHtafc, yellow', 
casks 

Salaminoniac. white, gran 
casks 

Gray, gran , coaka 
Mai, soda, bbl 
Salt cake (bulk).. 

Soda ash, light, 58% 
bags, contract 
Soda asn, light, basis, . 
bag*, contract, fob 
wks. 

Soda ash, light, 58 1 

bags, resale I 

Soda n-di, dense, bags, con 
tract, basis 48' , 

Soda ash, dense, in 
resale 

Soda, caustic, 76%,. 

<lrums, t s h 
M odn, caustic, 76%, 
drums, contract . 

Soda, caustic, basis 
wks , contract . 
ooda, caustic, ground and 

flake, contracts .100 lb. 

fvHta caustic, ground and 

flake, resale. . ! 00 lb. 

Medium t, erf ate, works, bags lb. 
««k Him bicarbonate, bbl 1 00 lb. 

hum bichromate, casks , lb 
8 odium l)iMilphutc’(nitcr cake) ton 
Bochum bisulphite, powd 
IMP, bbl ... 

Bodmin chlorate, kegs. 

Hod tmn chloride 
Mix hum cyanide, cases 
Mod mm fluoride, bbl. ... jb. 

Moilium hyposulphite, bid . ib 
Hodiuin nitrite, casks .. lb" 

M odium peroxide, powd , oases lb! 
Sodium phosphate, dibasic, 

Sodjurn prussiate! vcl. drum*' lb! 
Medium silicate (40% drums) 1 00 lb. 
Modiumadicate (60% drums) 1 00 lb. 
oodium sulphide, fused, 60- 

62% drum* lb 

Sodium sulphite, cry*., bbl.., . lb. 

Strontium nittwte, powd., bbl. lb. 

Sulphur chloride, ycl drums . ib. 

Sulphur, crude too 

Sulphur dioxid- 18 — * “ 

Sulphur, flour. 

iw,roll,bbL» 100 Ib! 


$17 00 
32 00 
4 05 
2 40 
I 40 
1.25 
19 
17 
4 60 
. 18 


lb. 

lb. 

lb. 

Ib. 

lb. 

lb. 

Ib. 

lb 

lb 

gal 

If 

lb. 

lb. 

lb. 

lb. 

Ib. 

lh. 

lb 

lb 


lb. 

lb. 

lb. 

lb. 

lb. 


.08 - 
. 10 % 

!% 
12 - 
21 - 
.09% 
06% 
07 - 
1.23 - 
1.25- 
. 10 - 
.11- 
.60 - 
.35 - 
.30 - 
.09% 


.08> 
. 12 
10) 
14 
12 ) 
.22 
10 
06} 
07} 

I 25 
I 27 
. 10} 

•}}> 

40 

35 
. 10 


*05% 

.J? 7 *: 

6.50 - 
3.55 - 
.06% 

. 16 - 


lb 
lb. 
100 lb. 
ton 

flat, 

100 lb. 
48%,, 

loo ib. 

flat , 

. 100 lb 


100 lb. 

bags, 

. .100 lb. 
M>lid, 

100 lb. 
solid, 

100 !b. 
60%, 
lOO lb. 


.38 - 

06% 
.08 - 
1.20 - 
25.00 - 


.25 

05J 

08 

.80 

6 75 
3 65 
07 

16} 

95 

39 

06} 
OBJ 
I 40 
27 00 


Tin bichloride, bbl lb. 

1 in oxide, bbl ib. 

Zinc carbonate, bags ib. 

Zinc chloride, gran, bbl lb 

Zinc cyanide, drums * lb’ 

Zinc oxide, XX. bb] lb’ 

Zino sulphate, bbl... . 1 00 lb 


I.10J- 
.45 - 
14 - 
.07 - 
.42 - 
.07% 
2.75 - 


$.10 

.47 

.14 

.07 

.44 

.00 

3.00 


Coal-Tar Products 


Alpha-naphthol, crude, bbl .. 
A phn-nnphthol, ref , bbl. .. 
Alphft-nnbhthvluiiune, bbl.. . 

Aniline oil, drums 

Anilino salts, bbl . 
Anthracene, 80%, drums . 
Anthracene, 80< ( , imp., 

drums, duty paid 

* to, 25%, paste, 


lb. 

lb. 

lb. 

lb. 

lb 

lb. , 


Anthraquinom 

drums . . lb 

Bensuldehyde U.H P„ carboys lb 
Benzene, pure, wuter- white 
drums 

Benxene, 90% , drums 
Benzene, 90:, , drums, resale, 
nenxidme base, bbl 
Benzidine sulphate, bid , 

Lonzoio acid, V S P , kegs .. 
Benzoate of uoda, 11 M (*., bbl 


1.60 - I 67 


lb. 
lb. 
long ton 
lb. 


1.20 - 
1.75 - 
1.17% 
1.85 - 

3.50 - 
3.35 

2.50 - 
3.80 - 

4.00 - 
.06% 

I 75 - 
07% 

6.00 - 


• 04} 
06 

12.00 
. 19 
.09 
.03 
.081 
.28 


I 30 
I 80 
1.20 

1 90 
3.75 
3.40 

2 60 

3.90 

4.15 

07} 

1.85 

.07} 

7.00 

.04} 

.07 

13.00 

.23 

- .09} 

r 


Benzyl chloride, 95-97%, ref. 

drums . ’ 

Benzyl chloride, teeh drums 
Beta-naphthol, *nbl , bbl .. 
Beta-naphfhol, teeli , bbl . . 
Bfilft-najld jijlamme, tech . 

C’rcsol, U.M P,. drums 
( Jrtho-cresol, <lrums 

97 - 99t ’% drums, 
95-97%, drums . 
97 %%N«nIt\ drums... 

I bohlorbenxenc, drums 
niethylaniline, drums 
ibniethylaniline, drums . 

I ^nitrobenzene, bbl 
IJinitroclorbcnzci.c, bbl 
l)initronaphthalene, bbl. 
Duiitrophenol, bbl 
Dinitrotolmme, bbl 
Dip oil, 25% , drums . 

1 bphenylaniinc, bbl 

H-aoid, bbl 

Meta-phenylenediamme, bbl. 
Michlers ketone, bbl 
Monochlorhenzene, drums 
Monoethylaiiiline, drums . 
Naphthalene, crushed, bbl 
Naphthalene, flake, bbl. 
Naphthalene, balls, bbl.. *. 
Naphthioimte of soda, bbl ! 
Naphthionic arid, crude, bbl 
Nitrobenzene, drums 
Nitro-naphthalcm«, bbl 
Nitro-tolucne, drums. . 

N-W acid, bbl. . . 

Ortho-amulophenol, kevs 

( )rf ll /wi 1 


Kal, 

eal. 

gal. 

lb. 

lh. 

lb. 

lb. 


wio-iwuujopnrnni, kegs ]b 

< >rtho-ti»chlorbrnzene, drum* lb 
Ortho-nitropbcnol, jb, 

Ortho-nitrotolucne, drums lh 
Ortho-toluidine, bbl . Jb 

Para-amidophenol, base, keg* Jb’ 
Pnra-amidophenol, II(’l, kegs lb. 
I ara-dichlorbeiizenc, bbl. . . Jb 
Paranitraniline, bbl 
Para-nitrotoluenc, bbl. . ]b’ 

Para-phenylenediammc, bbl. lb 
Para-toluidine, bbl. , lb’ 

rn.4V.-i: ..*••• IP- 


11 ). 

lb. 

II). 

II). 

lb. 

lb. 

lb. 

lb 

gal. 

«al. 

gal. 

Ibf 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb 

ff 

lh. 

lb. 

Ib. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 


$ .95 - 
1.05 - 
.28 - 
. 16% 
.24 - 
.75 - 

65 - 

. 70 - 
1.35 - 

.30 - 
.28 - 
.37 - 
.85 - 
.75 - 
70 - 
.57 - 

.25 - 
.20 - 
.55 -i 


$ 1.00 

MO 

.30 

.17 

.25 

%0O 

.70 

.75 

1.40 

.35 

.32 

.40 

.90 

.80 

.75 

.65 

.27 

.23 

.60 


.25 - 

.26 

1.00 - 

1.25 

.75 - 

.90 

.14 - 

.20 

.18 - 

.22 

.60 - 

.65 

.55 - 

.5S 

1.00 - 

1.05 

.07 - 

.09 

.50 - 

.60 

.39 - 

.41 

.20 - 

.22 

.22 - 

.23 

.30 - 

.32 

.34 - 

.36 

22 - 

.24 

.25 - 

.30 

.54 - 

.56 

.75 - 

.80 

.95 - 

1. 00 

3 75 - 

3.85 

.08 - 

. 10 

.95 - 

I. 10 

•05% 

.06 

.06 - 

.06j 

.06% 

.07 

.58 - 

.65 

.60 - 

.65 

.10 - 

.12 

.30 - 

.35 

.15 - 

.17 

1.20 - 

1.30 

2.25 - 

2.30 


.17 - 
.85 - 
. 12 % 
.14 - 
1.15 - 
k 20 - 
.17 - 
.75 - 
.55 - 
1.50 - 
.85 - 
.40 - 


* vnuiun, imp., arums. . . . 
Resorcinol, tech . , k egs . . . 

R esorcinol, pure, kegs 

H-cftlt, bbl. . . . ... 

Salicylic acid, tech., bbl 
Salicylic acid, U .8 P., bbl 
Solvent napht ha, water- 

white, drum* 

Crude, drums 

inflio acid, crude, bbl.'.. 



lb. 

.34 - 

lb. 

< .20 - 

Ral. 

1.60 - 

ff 

1 *40 - 
1 . 50- 

lb. 

2.00 - 

Ib. 

.55 - 

lb. 

.35 - 

lb. 

.40 - 

Raj* 

.37 - 

fc 

.22 - 
.20 - 

lb. 

.33 - 

Ib. 

1.20 * 

lb. 

.30 - 

sal- 


x 



, , 4$, *i j " 

fil* 


a 

! !mX. 


.20 
.90 
.14 
.16 
J-20 
1.25 
.20 
.60 
.65 
1.55 
.90 
* .50 
.35 
.22 
1.75 
1.60 
1.55 
2.10 
.60 
.37 
.42 

.40 

!22 

.30 

.57 
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Naval Stores 

Sarin B-D. bbl. 2901b. 1 

Korin E-I.’bM 2001b. 

Rosm K-ti, bbl. . . . 2801b, 

Rorin W.G.-W.W., bbl 280 lb. 

Word rosin, bbl. . 2801b. 

Turpentine, sprits of. bbl. . . gal. 

Wood, steam dist.. bbl gal. 

Wood, dest. (list., bbl. . „ . gal. 

Pino Ur pitch, bbl 2001b. 

Tar, kiln burned, bbl 500 lb. 

Retort tar. bbl 500 lb. 

Rosin oil, first run, bbl gal. 

Rosin oil, second run, bbl gal. 

Rosin oil, third run, bid gal. 

Pino oil, steam dint gal. 

Pine oil, pure, dest. dist gal. 

Pine tar oft, ref ... gal. 

Pine tar oil, crude, tanks 

f.o.b. Jacksonville, Fla.. gal. 
Pine tar oil, double ref., bbl.. , gal. 

Pine tar, ref., thin, bbl gal. 

Pinewood creosote, ref , bbl gal. 


6 40 - 


6.60 - 

$6.85 

7.75 - 

8.25 

6.25 - 


1 54 - 

j 55 

1.35 - 


1.25 - 


. 

6 00 

, . . . - 

12 50 

. . — 

II 00 

■43 - 


.47 - 


.53 


....... 

’ !90 


.85 


.46 


.35 

- 

.75 

- 

.25 


.52 


Vegetable Oils 


Castor oil, No. 3, bbl lb. 

> Castor oil, A A, bbl lb. 

Chinawood oil, bbl lb. 

Cooonut oil, Ceylon, bbl... . lb. 

Coconut, oil. Cochin, bbl lb. 

Com oil, crude, bbl.. lb. 

Cottonseed oil, orude (f.o.b. 

mill), tanks lb. 

Summer yellow, bbl.. lb. 

Winter yellow bid . lb. 

Linseed oil, raw, Tar lota, bbl. gal. 
Raw, tank cars (dom ) . . . gal. 
Boiled, 5-bbl lots (dom.) . gal. 
Olive oil, denatured, bbl.. .. gal, 

Palm, Lagos? casks Id. 

Palm kernel, bid lb. 

Peanut oil, crude, tanks (mill) lb 

Peanut oil, refined, bbl. . lb. 

Ruposiwd oil, refined, bbl. . . . gnl 

Rapeeeed oil, blown, hid .. gal 

JBoya bean (Manchurian) , bbl lb 

Tunic, f.o.b. Pacific coast.. lb 


$.111- 

:!P: 

.09|- 

,09|- 

.11 - 

09’- 

.11 • 

Mi- 

87 

84 - 

.89 - 

I 05 . 

:8j: 

:\l\z 

.85 - 
90 - 

. M4- 

.09J- 


$ 121 

.12! 

141 

.09J 

09; 

Ml 


.111 
12 
88 
85 
90 
1.12 
08 
.081 
. 12] 
.16 


$0 60 - 
64 - 
.68 - 

06 - 


♦ on 

$38 O') 

$39 00 

ton 

JO 00 - 

35 00 

ll> 

04 

05 

ton 

28 00 - 

30 00 

lb 

02’.- 

.0L 

toll 

65 00 - 


ton 

55 00 - 

60 00 

ton 

35 00 - 


lb. 

.031- 

.05 

3T8 



lb. 

$0. 18 - 

$0 20 

lb. 

.02 - 

03 

lb. 

.04 - 

.05 

lb. 

.20 - 

22 

lb. 

.08 - 

09 

lb. 

.08 - 

09 

lb. 

. 14 - 

,18 

lb. 

04 - 

05 

lb. 

.24 - 

26 

lb. 

.14 - 

17 

lb. 

. 19 - 

20 

lb. 

.09 - 

10 

lb. 

.041- 

05 

lb. 

.061- 

,07 


Fish Oils 

Menhaden, light pressed, bbl. gal 
White bleached, bbl. . gal. 

Blown, bbl . . gal. 

Whale No. 1 crude, tanks, 

• coast . . .... lb 

Dye & Tanning Materials 

Divi-divi t bags 

KuHtic.stioka 

Fustic, chips, bugs 

Logwood, sticks .• . . . . ... 

Logwood, chips, bags 

Sumac, leaves, Kicilv, bags. . 

Sumac, ground t bugs . . 

Sumac, domestic, bags.. 

Tapioca flour, bag« 


Archil, cone., bbl 

Chestnut, 25% tunmn, tuuks. 
Divi-divi, 25% tannin, bbl. . . . 
Fustic, crystals, bbl . . 
Fustic, liquid, 42°, bbl ... 
GambiGf.!iq.,25% tannin, bbl. 

1 lem ati ne crys . , bh 1 . 

Hemlock, 25%, tannin, bbl.. . 
rlypernic, solid, drums 

Hypcrnic, liquid, 51°, bbl 

Logwood, crys., bbl 

Logwood, liq., 51°, bbl 

<2uebrnoho, solid, 65% tannin, 

bbl 

Sumac, darn., 5 1 °, bbl 

Waxes 

Rayberry, bbl lb. 

Beeswax, refiued, dark, bags , lb. 
Beeswax, refined, light, bags., lb. 
Beeswax, pure white, oases. . lb. 
Canrlellila,bag$.. lb. 

Carnauba,No. I, bags lb. 

No. 2, North Country, bags lb. 
No. 3, North Country, bags lb. 

Japan, cases lb. 

Montan, crude, bags. . .. lb. 
Paraffine, crude, match, 1 05- 

llOm.p lb. 

Crude, scale 124-126 m.p., 

bags * .... . lb. 

Ref., 1 1 8- 1 20 m.p., bags. . . lb. 

Ref., I25m.p., bags lb. 

Ref, 128-130m.p., bags. . . lb. 
Ref., 1 33- 135 m.p., bags. . lb. 
Ref., 135- 1 37 *n p.bftgs . . lb. 
Stearic acid , agio pressed . bags lb. 

Double pressed, bags lb. 

Triple pressed, bags .... lb. 

Fertilizers 

Ammonium sulphate, bulk, 

f.o.b. works 100 lb. 

F.a*. double bags tOO lb. 

Blood, dried, bulk unit 

Rone.mw, 3 and 50, ground .. ton 


$0.29 - 
.30 - 
.34 - 
.39 - 
.34 
.8 - 
. 2 ) - 
.17 - 
. 15 - 
.031- 


$0 30 
32 
35 

40 

.35 

40 

24 

I7i 

.151 

.04 


.04 - .04J 

. 02 ! 

•81 

.051 
10 

. 10 * 
.11 


.04 - 
.041- 
•05 - 
.10 - 

:!?*: 


$3.20 

3.60 
f 4 60 
30.00 

5.00 

2.60 


$3 25 
3.75 

35.00 
5. 10 
2.63 


4i*0~ 4 65 


Phosphate rook, f.o.b, mines, 

Florida pebble, 66-72% . . . , ton |3. SO - $4 , 00 

Tennessee, 78-80% ton 7.00 - 8 00 

Potassium muriate, 80%, bags ton 35 . 53 - 38 . 25 
Potassium sulphate, bags — unit 1.00- 

Crude Rubber 

Para— Upriver fine lb. $0. 251- $0,251 

Upriver coarse. . . lb .181- .18] 

Upriver caucho ball. lb. .20*- .20; 

Plantation - First latex crepe lb. .28*- 29 

RiUImhI smoked sheets lb. . 28i- .29 

Brown crepe, thin, 

clean lb. .23 - .231 

Amlier crepe No I lb. .23 - .23* 

Miscellaneous Materials 

Asbestos, crude No. I, 

f.o b., Quebec. sh. ton $450.00 
Asbestos, shingle, f.o b , 

Quebec . , »h ton 60 00 

Asbestos, cement, f o b., 

Quebec sh ton 15.00 

Barytes, gnl.. white, f o b. 

mills, bbl . net. ton 16 00 

Barytes, grd , off-color, 

f.o b. mills bulk net, ton 13.00 

Barytes, Him led, fob. 

St. Louis, bbl net ton 24 00 

Barytes, crude f.o.b. 

mines, bulk net ton 8 00 

Casern, bbl , tech lb. .12 

Chmaclay (kaolin) crude, 

fob. (ia . net ton 7 00 

Washed, f.o.b. Cla. net ton 8 (M) 

Powd., f.o b (ia net ton 14 00 

Crude f.ob. Va net ton 8 00 

Ground, fob V'h.. net ton W 00 

Tmp., lump, bulk net ton 14 00 

Imp.powd. net ton 40 00 

Feldspar, No, I pottery long ton 6 00 

No. 2 pottery long ton 5 00- 

No 1 soap long ton 7 00 - 

No. I Canadian, fob 
ndll iongt 

Graphite, Ceylon, lump, first 

quality, bid )h 05 • 

Ceylon, clup, bbl lb 04 

High grad e amorphous 
crude ton 

Gum nrnluc, amber, sorts, 
bags lb. 

(Sum t nurse With, sorts, brigs lb. 

No I, bit's lb 

Kiesclguhr. I <• b Cal . 

F.ob.N.Y 

Magnesite, crude, 1 o.b Cal. 

Pumice st one, imp , casks 
l)om , lump, bbl 
Dom , ground, bbl 
Shellac, orange fine, bags 
Orange superfine, bags . 

A C garnet, bags . 

T N , bugs 

Silica, ghiassand.f o.b. Ind 
Si lieu, sandblast, f.o b. Ind 
Silica, amorphous, 250-mesh, 
fob 111 ton 

Silica, bldg. sand, f o b. Pa . ton 
Soapstone, course, f.o h. Vt , 
bags . . ton 

Talc, 200 mesh, f.o.b., Vt , 

Talc. 200 mesh, f.o.b. 
bags . 

Tale, 200 mesh, f.o.b. Los 

Angeles, bags. ton 16 00 - 


••$550 00 
- 80.00 

- 17.00 

- 20.00 
- 21 00 
- 28 00 

9 00 

14 

- 9 00 

9 00 
20 00 
12 00 
■ 20 00 
20 00 
45 (X) 

. 7 00 

5 50 
7.50 

20 00 21 00 

.05* 
041 

35 00 - 50 00 


ton 

ton 


15 

50 

1 75 

40 no 

50 00 
14 00 
,03 

05 

06 
.74 
76 
75 - 
72 - 

2 00 - 
2.50 

17 00 - 
2 00 - 

7 00 - 

6 50 - 


16 

60 

1 80 
42 (HI 
55 00 
15.00 

.051 

.05* 

.07 

.75 

.77 

.77 

.73 

2 50 
5.00 

17 50 
2 75 

8 00 

9 00 

9 00 

20 00 


Refractories 

Bauxite brick, 56% Ah/Oa, fob. 
Pittsburgh 

Chrome brick, f o b. Eastern ship- 
ping points 

Chrome cement, 40-50% Cr^tj 
40-45% CrjO,, sucks, fob. 
Eastern shipping points 
Fireclay brick, 1st quality, 9-in 
shuptw, f o.b. Ky. wks 
2nd, quality, 9-in. shapes, f o b. 

wks 

Magnesite brick, 9-in. straight 
(t.o b. wks ) 

9-in. arches, wedges and keys. . 

Scraps and splits 

Silica brick, 9-in. sixes, f.o.b. 

Chicago district 

Silica brick, 9-in. sixes, f.o.b. 
Binningnam district, . , . 

F.o b. Mt. Union, Pa. . 

Silicon carbide refract, brick , 9-in. 


ton 

$45“ 50 

ton 

ton 

50-52 

23-27 

ton 

23 00 

1,000 

40- 46 

1,000 

36 41 

ton 

ton 

ton 

65 63 
80 8 
85 

1,000 

» 48 50 

1,000 

1,000 

1,000 

48-50 
42 44 
1. 100 00 


Ferro-Alloys 


Ferrotitanium, 15-18% 
f.o.b. Niagara Falls, 

N.Y ton 

Ferrnchrommm, per lb. of 
Cr, 6-8% C lb. 

4-6% C... lb. 

Ferromanganese, 78-82% 

Mn, Atlantic seabd. 

duty paid gr. ton 

gntefolcben, 1 9-2 l\Mn^gr. ton 
Ferromalybdermm, 
per lb. Mo. 


$200.00 -$225.00 


.11 - 
. Mi- 


ni 

.12 


106.00 - 105.00 
35.00 - 37.00 



Forro-urnnium. 3 5- 50% of 

U. per lb. of U lb, 

Ferrovanadium, 3<M0%, 
perib.ofV lb. 


1. 

6 . 00 -' 


3 50 4.00 

Ores and Semi-finished Products 

Bauxite, dom. crushed, 

‘‘ 1 * 1 shipping 


dried, 


ton 


f.o.b. 

points 

Chrome ore, Calif, concern 
trates 50* J min Cr*o 8 . ton 
C.i.f. A tlant io seaboard,., ton 
Coke, (dry . f o.b ovens . ton 
Coho, furnace, f o b. ovens. , ton 
Fluorspar, gravid, f « b. 

mines, New Mexico ton 
Fluorspar. std , dom washed 
gravel Ky it 111 mines, ton 
llmemte, 52',\. Ti(.b , 1b. 

Manganese ore, 50% Mn, 
eif A tlant 10 seaport , unit 
Manganese ore, chemical 
(Mid ij) 

Molylidenue, 85%, MoS», 
per lb. MoHj, N V lb. 

Monastic, per unit of ThO*. 

c i f , Atl. sea oort , lb. 

Pyrites Span , fines, e 1 f. 

• Atl. seaport unit 

Pyrites, Span., furnace sum, 

c i f. Atl seaport.. . unit 
Pyrites, wiom. fines, f.o b. 

mines, G« unit 

Rutile, 95%TiOa lb. 

Tungsten, scheebte, 60% 

W< >3 and over, per unit 
WO, . unit, 

Tungsten, wolframite, 60% 

W< >3 and over, i»er unit 
WO, , unit 

I’runiuni ore (eurnotite) per 

lb. Of l!;,< > K lb. 

Uasumm oxide, 96%' per lb. 

iy» 8 . lb. 

3 nnadium peut oxide, 99%, , ]b. 

Vanadium ore, per lb. V»< b, . lb. 

Zircon, washed, iiuti free, 
f o.b. l’ublo, Fla lb. 


Non-Ferrous Materials 


$6.00 - 

$9.00 

22.00 - 
18,50 - 

9.00 - 

9.00 - 

23.00 

19 

9 5) 
9.50 

17.50 


21.50 - 
.Oil- 

22 00 
.01* 

.45 - 


75.00 - 

80 00 

.80 - 

85 

,06 - 

.08 

.11*- 

.12 

.11*- 

.12 

Nominal 

.12 

8 .00 • 

8.50 

7.50 - 

8 00 

3.50 - 

3.75 

2.25 - 
12.00 - 
1.00 - 

2 50 

14 00 

.04*- 

.13 


Ceuta per Lb. 

Copper, electrolytic , . 14 75 

Aluminum, 9Bi<)99<:, ... . 22.00 23.00 

Antimony, wholesale, Chinese and 

Japanese 6.33 

Nickel, ordinary (ingot) 36 00 

Nickel, electrolytic . 39,00 

Nickel, electrolytic, resale 32.00' 33.00 

Nickel, ingot and sin t, resale 36.00 

Monel metal, shot aid blocks ?2 00 

Monel metal, ingots 35,00 

Monel metal, slu et bars 38.00 

'Pin, 5-ton lots, Straits 3 ft . 625 

Lead, New York, spot 7 25 

Lead, E. Kt , I .oms, spot 7 123 

Zinc, spot, New York 7,25 

Z1110. spot, F. h’t . Louis 6.90-7 CO 

OTHER METALS 
Silver (commercial) ox. 

Cadmium lb. 

Bismuth ( 5001b lots) lb. 

Cobalt . . lb. 

Magnesium, ingots, 99%, lb. 

Pin I mum ox. 

Iridium ox. 

Palladium. . ... ex. 

Mercury .... 75 lb. 


*?:!!• 

2 45 

3 0t)(i/3 25 
1.006/ I 05 
118 00 

240.00/ 275.00 
65 ro 
74 CO 

FINISHED METAL PRODUCTS 

Warehouse Frioe 
Cents ptr Lb. 


Copper' beets, hot rolled . . 

Coppi 1 b ft oms 

Coppi r 1 ds 

High br ss wire 

High bra? » rods 

Low briom wire . , , , „ . , , 

Low bri*M r »ds 

Brassed br am tubing 

Braxedbr ire tubing 
Seamless c pper tubing 
Beam lots high brass tubing. . 


20 00 
30,00 
19.75 
18 75 

16 75 

I" 60 

2 *' 25 

r 00 
2" rt 0 
2« ”3 

22 m 


OLD MF.TALS — The following are the ck-dors* 
purchasing prices in cents per pound: 

Copper, heavy and crucible f 11 0 *Y f 1 1 25 

Copper, heavy s :.d w ne |0 *0 *5 

Copper, light and bottoms 6 5". vd 

Lead, heavy 4.50/# * 7V* 

Lead, tea \ 1+1 1 

Brass, heavy 5 '<hU 5 . 7 *' 

Brass, ligft -5 / 5 

No. I yellrw brass turnings 5 V "* * H 

zinc a.;**- ;.so 

Structural Material 

The following base prices per ttO'lb, are > r 
structural shapes 3 in. by * in. and large) , end uhfci'S 
i in. and heavier, from Jobbers' warolut.M* *,i the 
cities named: 

NswYori; CfcW»% 

;ural shapes I2.J0 ■ U 

teteid bars, ■ - 2 80 ■ t * 


t steal bar shapes 2.80 
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Industrial 

Rnancial. Construction and Manufacturers* News 


Construction and 
Operation 

Alabama 

SrLACAmiA— The Sylaeauga Fertilizer Co 
has completed plans for the Jmm«dlat<* 
erection of u now 1 -story plant. 30x100 ft, 
for the production of commercial fertilizer. 
Another unit of like size will be con- 
structed ft* noon ns the first building has 
been completed. 

Hor.T---The Central Foundry Co has com 
n hi need enlargements in its local plant, in* 
eluding remodeling work, it is proposed 
to convert the structure into a hand-mold- 
ing shop for the manufacture of pipe and 
fittings. It has been (dosed for about a 
year past. Headquarters of the company 
are at 41 Fast 4 2nd St., New Vork. 

California 

San Francisco -The Los Angeles Soap 
Co.. 633 Fast 1st St . Los Angeles, mnnw 
factiirer of soaps, washing powder*, refined 
cottonseed oils, etc, \a ill soon take bids f>r 
the erection of Its proposed 2-Htor\ and 
basement plant at 2nd and Hratman Sts. 
Han Francisco, estimated to cost $80 .(mm», 
Including equipment. W H. (dim. .Jr., 125 
Kearny Ht., San Francisco, Is atchitot 

Los Anuklkh -The California Enameling 
* o. will soon brink ground for the con- 
struction of a new 1-story plant at 51st St 
and Santa Fe \v<„ 300x600 ft. for tie 
manufacture of enameled products n.imm 
A (Irani, Ferguson llldg,, are at idiitc ts 

Skua KT oro].-- The Western Apple Vinegar 
to., MeKInhy St, bus inquired proper t\ 
adjoining its plant and plans for the elec- 
tion of u new dehydrator works, Bids will 
he asked at an early date 

U>a Anuklks - -The Baclllc Coast flora v 
<"o., Kohl Hid g., San Francisco, has in 
creased the size of Its proposed new refiner v 
at 1 a)m Angeles Harbor from 2- to 3-storv. 
of size 260x303 ft. A general contract for 
erection will soon he let. The complele 
plant will cost in excess of $1.200, not) in- 
cluding machinery Albert C. Martin. 11 ig- 
glns Bldg,, Los Angeles, is architect 

Log ANUKLKR- The Sin 11 Oil Co., 313 San 
gome St„ San Fianeiseo, )ms biased a ti.ut 
of land totaling about 5 acres on Mormon 
Island, San JVdio, as a site for the con- 
struction of a new storage and distributing 
W, H l, ‘‘ prepared at an emh 
date. The estimated cost Jn reported In ex- 
cess of $00,000, with equipment. 

Connecticut 

Hartford — The Lotz Asbestos Co . 60 
Prospect Ht,, manufacturer of special ce- 
ment*, asbestos specialties, etc , lias ac- 
quired a 2-story factory on site 100x13a 
ft, ftt 479 Windsor St., for a new pine' for 
increased production The structure will 
be Improved and enlarged with the con- 
struction of two additional stories Fails 
occupancy is planned. 

Rerun-— T he Hall-Spiers Brick Co re- 
cently organized with a cajiital of $75,(Hm 
will succeed the company of the same mine 
operating a local plant Extensions are 
planned, ineluding the Installation of equip- 
ment for oil-burning for kiln service. F M. 

Hall Is president, and Paul H. Spiers, vice- 
president and secretary. 

Florida 

« 

_ Ocala — T he Ixincala Phosphate Co., P.o 
Box 471, is planning for the Installation of 
brick-manufacturing equipment at its plant. 
Inquiries aifi being made for !mml>powor or 
gasoline engine-operated apparatus. 

Georgia 

Atlanta — The United Paper Co., manu- 
facturer of fruit-wrapping and other paper 
products, has tentative plans under con- 
aideration for the erection of a new' 5 -story 
building on local site,* to cost about $200,- 


Illinois 

( ’jriCAOo — The Enamel Steel Sign Co, 190 
North State St., has completed plans and 
is taking bids for the erection of a 1- and 
2-stoiy plant on West Ravens wood Ave , 
100x160 ft Arthur H. Knox. 7 West Madi- 
son st , is architect. Manly Simmons is 
pi esid« nl. 

Chicago -Gutman & Co., Webster Ave. 
and Uominhk St., leather tanners, have 
plans nearing completion for the erection of 
mMiIjmm.s to tlieir plant, Including a main 
1 More extension, 40x160 ft., for genera) 
piodiietjon; 3- to 3-story beam house, 
37x116 ft. ; and carpenter and woodwoildng 
-hop. 40x66 ft Tiie structures are esti- 
mated to cost $50,000 

(’Hi. ago- The Patterson -Sargent Co., 
2025 Lumber St., manufacturer of var- 
nislns, paints, etc, with headquarters at 
Cleveland, O , Iuih completed foundations 
and will proceed the superstructure for its 
new lira nek plant at Seward and Lumber 
Sts, intimated to cost about $175,000 A. 
F I’Vnn is hxnl managci. 

Indiana 

17 vst Chicago The Pressed Steel Mfg 
Co, 20 West Jackson Blvd , Chicago, ill, 

1 1 . i *- plans neaiing conqdetlon for the erec- 
tion of a new plant at Fast Clin ago. to he 

t oi \ estimated to cost in excess of $loo - 
000 Frank D. Chase, liu . 615 North 

Mn liigan Ave. Chicago, is architect and 
• ng inner Walter p. Murphy is president 

Kentucky 

sroj rsviM.K- -The Massey Oil & Refining 
<*o, iceentlv organized, will succeed to the 
plant and business of the Massey Refining 
io extensions and Improvements aie 
planned in the present refinery. W. F. 
Massey. Louisville, is president. 

Louisiana 

Nkw out, mans— The Prest-O-Lite Co., In- 
dianapolis, Jiul., manufaeturer of aeelylene 
ipp.iitttus, has awarded a eontnut to .1. V 
and It. T. Burkes New Orleans, for thq 
erection of the initial buildings for its pio- 
posed new local plant. A group of ten 
‘4 1'uctm is will be erected, estimated to cost 
in excess of $150,000 with equipment. The 
company is operated by the Union Carbide 
Co, 30 Fast 42nd Ht., Now York, N Y. 

Monrok The Monroe- Louisiana Carbon 
‘V, DeKalb and Zopp Hts., St. Louis, Mo., 
lots commissioned Chauncoy Matlock, 949 
Htoadwny, New York, consulting engineer, 
to prepare plans for its proposed new plant 
at Ladel, near Monroe, to have an initial 
dailv output of about 5,000 lb. of carbon 
black Tlie majority of equipment will he 
electrically operated. The buildings to he 
erected at the present time will cost about 
$100,000, and this appropriation will he In- 
< reused at a later date. 

Maryland 

Haltimorm— -T he Crown Oil & Wax Co, 
Piatt and 8th Sts., has filed plans for the 
erection of a 1-story addition. 45x88 ft 
The contract for construction has been let 
to Charles E. Ehrman & Sons. Baltimore. 

Dunkirk — T he Pash l ell Mining A Refin- 
ing Co. is planning for extensive develop- 
ments on local rare earth deposits A plant 
will he installed with conveyor system and 
other mechanical apparatus. B J. Pash fell, 
Baltimore, is consulting engineer for the 
company, 

Michigan 

Monrok- — T he Mouroo Paper Products Co. 
has commenced the erection of a new addi- 
tion to its plant, 75x225 ft,, to be equipped 
for the employment of about 50 operatives. 

Grand Lodqk — The Briggs Clay & Mfg. 
Co., has tentative plans under considera- 
tion for the rebuilding of the portion of its 
plant, destroyed by fire, Dec. 20, with loss 
reported at $17,000. 

Calumet— The Calumet & Heola Co., 
operating copper mining and smelting prop- 
erties, has work under way on a plant for 


the treatment of Tamarack conglomerate 
sands for local service. 

Cheboygan — Fire, Dec. 22, destroyed, a 

S irtion of the foundry of the Cheboygan 
rass Foundry Co., with loss estimated at 
about $12,000. It is planned to rebuild. 

Pontiao — T he Pontiac Varnish Co., has 
plans under way for the erection of a new 
plant addition to cost about $25,000. C. H. 
Hutchins is president. 

Nhw Baltimore — Charles Uelmold and 
R. A. Waterbury. Mt. Clemons, Mich., are 
organizing a company to construct and 
operate a local plant for the manufacture 
of brick and other burned clay products. 
Options have been secured on a tract of 
clay property for the plant site. 

Detroit- -Robert Finn, 622 McKeachey 
Rldg., architect, hnH plans in progress for 
a new’ foundry. 1-story, 50x140 ft., esti- 
mated to cost about $15,010, to be erected 
on local site The name of the owner Is 
temporarily withheld, 

St. Joseph --The local plant of the Mullen 
Brothers Paper Co has been acquired at a 
sale in bankruptcy by Francis Hughes, Chi- 
cago, 111., and associates, for a considera- 
tion of about $70,000. The new owners are 
said to he planning for a reorganization of 
the company and the operation of the mill, 
including proposed extensions and improve- 
ments. 

Minnesota 

Hi Jim mi —The Water A Light Depart- 
ment. D l) Halev, secretary, has awarded 
a general eoatracl to the Phelps Brake Co. 
-Hihbing, for the creel ion of a 1-story and 
basement addition to the municipal arti- 
ficial gas plant, 35x66 ft, estimated to cost 
about $90,000 Charles Foster, Sell wood 
Bldg., Duluth, Minn, is engineer. 

Mississippi 

Moss Point- The Southern Paper Co. 
has plans mm lug completion for the erec- 
tion of a new pulp and papu mill at Us 
local plant, with daily output of about 120 
tons, equallv divuh d between pulp and 
paper. It is cx pot ted to call fof bids at 
an early date George F ITardv, 300 
Broadway, New York, N, Y., is engine t. 
J. L. Dantzler is president 

Missouri 

Kansas City— The Sdneibei Flour & 
Cereal Co. has tent.ilm, plans under ton- 
sideration for the lebuilding of the portion 
of its 5 -story mill, destiny ed bv tire, Dei 
15, witlx loss approximating $125,000. in- 
eluding equipment 

New Jersey 

Newark'— T iie Department of Streets 
and Public Impio\ ements will install a 
complete cla mica] laboratory in the new' 
building to he const rueted for the Bureau 
of Water at Cedar Grove. It will cost 
about $20,000. 

Newark — The Board of Education. Oitv 
Hall, is tonsidering the installation of addi- 
tional equipment m the chemistry depart- 
ment at the new Seyinoui VocatTona> 
School, Sussex A\e Jt (s also planned to 
inHtall foundry apparatus and other equip- 
ment in the different departments. 

Ohio 

Utica — The Licking Window Glass Co. 
has completed plans and will soon break 
ground for the construction of a 1-story 
addition. 148x160 ft., estimated to cost 
about $35,000. It will be equipped for the 
production of plate glass. The Truscon 
Engineering Co., Ferns Bldg.. Columbus, 
()., is engineer In charge. H.H S. McCann 
is secretary. 

Shelby — T he Ohio Seamless Tube Co. 
will soon commence the construction of a 
plant addition, 100x280 ft., to be used pri- 
marily for the production of cold drawn 
tubing. Other plant extensions are con- 
templated The work is estimated to cost 
approximately $200,000. inel&ding ma- 
chinery, 

Oklahoma 

Chickahha- — T he Chamber of Commerce, 
J, W. Comer, secretary, Is perfecting plans 
for the construction and operation of a local 
plant for the manufacture of glass prod- 
ucts, It Is proposed to organize a company 
to carry out the project. Plans are also be- 
ing discussed for the establishment of a 
local mill* for the manufacture of corru- 
gated paper products. 

PBRRY—The Garber Oil Refining Co. is 
said to have plans under way for the con- 
struction of an addition to its local refin- 
ery* EL A. Hutcheson Is. general manager 
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Pennuylvaaia 

Jeannette — The American Window Glass 
2o- Fanner*' Bank Bldg,., -Pittsburgh, ha# 
irranged an appropriation of approximately 
(250,000, for the proposed addition to Its 
local plant, on which work ha* been com- 
menced. A general contract ha* been 
i warded to the Bolllnger-Andrews Co.. Em- 
pire Bldg., Pittsburgh. William L, Monroe 
is president 

Chester — T he Stauffer Chemical Co.. 624 
California Ave., San Francisco. Calif., has 
awarded a contract to the Chester Con- 
struction & Contracting Co.. Chester, for 
the erection of the first unit of Us proposed 
new plant on Front St., Trainer, near 
Chester, estimated to cost approximately 
(165,000. 

West Reaping — The A. Wilhem Co- 
manufacturer of*enamels. paints, etc., has 
tentative plans under consideration for tin- 
rebuilding of its local plant, destroyed by 
Ire Dec. 24, with loss reported at $14,000 

Pittsburgh — The Vitro Mfg. Co- Besse- 
mer Bldg- manufacturer of enamels and 
klhdred produets, has filed plans for th* 
construction of its proposed 1 -story plant 
on Oliffe St- and will commence immedi- 
ate erection. It is estimated to cost about 
$ 10 , 000 . 

Philadelphia — The Quaker City Japan- 
ning & Enameling Co. lias leased a floor 
in the building u( Buttons ood and 10th 
Sts- for the eBtatallshment of a local plant. 

Creighton — The Pittsburgh Plate Glass 
Co., Frick Bldg., Pittsburgh, is pet footing 
plans for the construction of a local plant, 
to bo equipped primarily for the manufac- 
ture of plate glass products for automobile 
service. It will have a capacity of more 
than 15,000,000 ft, per year, and is esti- 
mated to cost in excess of $200,000 

I-iOWKR Gwynedd — T he American Chemi- 
cal Paint Co- 1126 South 11th St.. Phila- 
delphia, is completing plans and will take 
bids during January for the construction of 
a new plant here, on Brooksido Ave .1. 
Haivey Gravell is president. 

Philadelphia — A. Waxman & Co. 12 1 
North 3r" St, glass products, has acquired 
adjoining property, and ,t 4-story factory in 
.the Immediate vicinity at 417-21 Noitli 
Orinnna St., 50x78 ft., for a consideration 
of about 5,000, for proposed expansion 


West Virginia 

Wheeling — The B, & M. Metal Rolling 
Mill, 86 th and McCulloch St*- ha* per- 
fected plans for the operation of a local 
plant for the manufacture of bronse rods 
and kindred specialties. It is proposed to 
develop a daily output of about 25 tons. 
W. J. Broddock la president, 

Wisconsin 

Milwaukee — The Rlckertron Mineral 
Paint Co., South Bay St., has preliminary 
plans in preparation for the construction of 
a new 1-story and basement plant, 63x70 
ft- on Wilcox St- to cost approximately 
$25,000. The Birkholz Engineering Co., 290 
3rd St- is architect and engineer. 


Industrial Developments 

Glass— The American Window Glass Co, 
Pittsburgh, Pa . is advancing production at 
its plants, with employment of additional 
workers. During 4 weeks near the close 
of last year, 567 carloads of window glass 
were shipped, establishing a new nigh 
record. 

The Republic Glass Co., Momoe, Mich., 
is arranging for the immediate operation 
of its new local plant, recently completed 
at a eosl of about $100,000, and will spe- 
cialize in the manufacture of lenses and 
kindred high-grade glassware A full work- 
ing force will be employed. M. frl. 1,1c ra is 
president, and W. N. Mathews, vice-presi- 
dent and general manager. 

Ceramic The Hopewell China Corp, is 
planning for increased production at itH 
potteiy. Including the installation of 2 new 
decorating kilns. The present equipment 
comprises 7 general ware and fi decorating 
kilns, with total output of nppioximatelv 
12,000 doz pieces per week The working 
force of 225 employees will be Increased at 
an eai ly date. 

Practically all of the general ware pot- 
teries at East Liverpool, () , have n surned 
pioductlon, Hollowing the elose of the opera - 
tl\es’ strike, under full eaparlt\ schedule. 
It is said that orders received ha\e booked 
a number of plants for the entire year to 
come 


Tennessee 

Knoxvu i r -- Tho*Churokce Brick Co, re- 
cently organized, has acquired a tract of 
property in the Chestnut Ridge section, com- 
prising about 20 acre* of land, as a site 
for a new plant for the manufacture of fate 
brick and other burned clay products. Tin 1 
initial works will have a t opacity of about 
40,000 bricks per day, and is estimated to 
cost in ext css of $125,000 ,T. Albert Rob- 

bins is president, and E C. Wright, secre- 
tary, 

Memi hir — T he Board of Public Works 
will commence the immediate installation of 
a flltratior plant In connection witli ex- 
tensions and improvements In the municipal 
waterworks, to cost close to $1,500,000. 

Texas 

Ferris — The Globe Pressed Brick Co is 
planning for the rebuilding of the portion 
of its plant, destroyed by fire Dec. 19. 
An official estimate of Ions lias not been 
made. 

Virginia 

Hope well — The Stamsocott Co. Inc , 
manufacturer of pulp and paper products, 
has work under way on enlargements in 
its plant, for * onslderable increase in ca- 
pacity. The present working force of 350 
men wilt be materially increased in the 
neaj; future, 

Hopewell — The Hummel-Ross Fibre 
Corp. is .completing the erection of a new 
mill for the production of kraft paper, with 
daily capacity oL about 50 tons, and plans 
to place the unit In service at an early date. 
The output at the pulp mill, on adjoining 
site, will b<* increased from 50 to 100 tons 
in the near future. 


Washington 

Seattle — The Concrete Pipe Co. is plan- 
ning for the installation of a testing labora- 
tory in a new 1-story and basement build- 
ing, for which plans are now being prepared. 
A. H. Albertson, Henry Bldg., is architect 
Tacoma — Fire recently destroyed a por- 
}! on of the plant of the Continental Pipe 
to., 1612 Center St, with loss estimated at 
approximately $75,000. The plant has been 
operated under lease by the Washington 
b lid* Products Co. It is planned to re- 


Br l<k-mamtfa< taring plants iu the Birm- 
ingham, Ala., district are all i turning on a 
full lime schedule, with regular working 
forces, and a record production is expor ted 
dining 1923. 

The Metropolitan Paving Brick Co , Can- 
ton, O- is operating at full capacity at all 
of its plants, and it is expected to main- 
tain tills schedule for a number of weeks to 
< onn* 


The Chelsea China Co- New Cumberland. 
W V;i„ has resumed operations .it its plant, 
after a shut down of a number of weeks, 
and plans to develop maximum output in the 
line of hotel ware. A number of improve- 
ments are planned to facilitate operations. 


The Corning Brick. Terra Cotta & Tile 
Works, Corning, N. Y., Is increasing pro- 
duction of brick and terra cotta Employ- 
ment is being given to close to 45 per cent 
more men than at this time a year ago, 
with eaily extensions contemplated in the 
working force 

The Canton Brick & Fireproofing Co- 
Canton, O- is advancing operations at its 
plant and expects to develop capacity, with 
full working force. 

The Alton Brick Co. Alton, 111., is ar- 
ranging for the early resumption of pro- 
duction at the former paint of tin* Banner 
Clay Works, Edwardsville, 111- recently ac- 
quired, Extension* and improvements will 
be made, including the installation of addi- 
tional equipment. 


The What Cheer Clay Products Co- What 
Cheer, la., will operate under maximum 
output, following the completion of addi- 
tion* and improvement*. It i* expected to 
develop a capacity of close to 35,000 tons 
of material per annum. 

Iron and Steel — The Marietta Furnace, 
Marietta, Pa., ha* resumed operations after 
a shut down of about 2 years, giving em- 
ployment to about 100 men. It is expected 
to maintain production for an indefinite 
period. 

The Tennessee Coal. Iron & Railroad Co- 
Birmingham. Ala- has resumed production 
at its finishing mill*, following a brief 
curtailment during the holidays. The plant 
will run on a double turn under maximum 
operating schedule. The Fairfield plate 
mill of the company is running full, and 
has orders ton hand to insure full capacity 
for a number of weeks to come. The third 
blast furnace at Bessemer, Ala., has been 
blown in op foundry iron, and a fourth 
unit will be placed In service at an early 


date All six furnace* of the company ; irt 
Bnsley are In blast *7*;. 

The Thomas Iron Co„ Hoken&auqua, Fa., 
is planning to blow in its local blast furnace 
about Jan. 15, A full working force frill 
be employed under a capacity schedule, 

The Gulf State* Steel Co- Birmingham, 
Ala- i* arranging to place its finishing 
mills on a double turn at an early data 

The Glasgow Iron Co- Pottstown, Pa- 
ha* placed it* puddle mMl in operation 
after an idle period dating back to 1918. 
A number of improvements have been made 
in the plant. It is expected to maintain 
production for an indefinite period. The 
universal mill and plate mill of the com- 
pany are now in service on full turn. 

The Interstate Iron & Steel CO- Chicago, 
11)., is maintaining production at Its alloy 
steel mills at close to capacity, with employ- 
ment of regular working force. 

The United States Steel Corp- Pittsburgh, 
Pa,, is operating at its different plants ftt 
about 8,3 per cent of normal, the highest 
rate of production throughout 1922. 

The Reading Iron Go- Reading, Pa- is 
running full ut its plate mill and one of its 
puddle mills, and plans to maintain this 
basis for some time to come. The 8 plant* 
of the company in neighboring section# ar* 
also on full turn. 

Steel fiilllfl in the Chicago, 111- district 
arc operating on n basis of 75 to 80 per 
rent of normal, with prospect* for early 
increase. 


The Carpenter Steel Co., Reading, Pa- 
ls- maintaining full operations at it* plant 
and is said to have advance orders to insure 
tids basis for some time to come. 

Metals™ The lloovef Steel Bull Co- Chel- 
sea, Mich , is planning for the early resump- 
tagi of operations at it* local plant, which 
lias been closed down since late in 1920. 

The Utah Copper Co., Salt Lake City, 
Utah, 1ms placed another unit in operation 
at its new Magna mill, making 8 sections 
now in service. Other unit# ore in the 
rout se of construction and will be placed 
in operation as soon as completed, or on 
the basis of 2 units a month. The mill will 
consist of 12 unit*. 

Th<* Chino Copper Co , Santa Rita, N. M- 
is maintaining close to normal operation* 
at its local properties and an average of 
600 tons of concentrates are being sent 
to the mill daily, The mill is running on a 
similar production schedule of 600 ton* per 
day. 

Pipe foundries in the vicinity of Bir- 
mingham, Ala., are running at capacity 
ami a number of plant* are arranging for 
immediate expansion. The Birmingham 
Machine & Foundry Co propose* to con- 
struct a new foundry addition for the pro- 
duction of sanitary pipe. The National 
Cast Iron Pipe Co. will soon commence 
the erection of an extension to it» pipe 
foundry at Tarrant City, and the Mcwane 
Cast Iron Pipe Co hnH broken ground for 
its proposed new plant in the East Bir- 
mingham district. 

The Tonopah Extension Mining Co- 
Tonopah, Nev., is arranging for capacity 
production at the local McNamara mill, 
recently secured under lease. Operations 
will be on a basl* of about 100 ton* pel* 
day. 

The Consolidated Cortez Mining Co„ 
Cortez, Nev., Is completing the construction 
of a new mill and plan* to place the unit 
In service at an early date. Initial produc- 
tion will be on the basis of 100 to 150 ton* 
of bandied ore per duy. 

The National Tin Co., Hill City, $. D., 
is arranging for Increased production at it* 
plant, and proposes to develop an output 
that will produce about 125 ton* Of Xftetal 
at the smelter per month. 

Mihckllanboub — The Widen -Lord Tan- 
ning Co., Danvers, Maas- i« maintaining 
full production at it* local tannery, speel&l- 
izlng in the production of elk leather*, 

H. B. Johnston A Co., Toronto, Ont. are 
running full at their local tannery for the 
production of calf leathers. A full working 
force i* being employed. 

The Owohso Sugar Co., Owosso, Mich,, i# 
operating at full capacity at Its local mill. 
Plans are being considered for the reopen- 
ing of the Lansing, Mich., plant of the com- 
pany, which ha* been inactive sine© last 
June. 0 

The Mt. Clemen* Sugar Co., ML Clemen*, 
Mich- Is running full at its local mill, whtrh 
ho* been in active service since Oct It ini 
expected to maintain the present schedule 
for a number of week*. 


E. I. du Pont de Nemours A Co- Wil- 
mington, Del- are discontinuing operation* 
at their plant in Wayne TownshJ*' 
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win be removed to a work* at Hillsdale 
Junction, near Scranton, Pa.. 


The Producers' & Refiners' Co.. Fort 
Steele, Wyo., haw completed the construe- 
tlon of the first unit of Its new local refin- 
ery, and plans to place the plant in opera 
tion early In February. It will operate on 
a basis of 5,000 bbl. per day. 


Th® Electron ’hemloal Co. of Canada. 
Niagara Falla, <>r»t., Is planning to update 
a local plant Km* the production of nitric 
acid for general commercial use. A cl. pan 
ment will also be operated for the manu- 
facture of calcium nitrate fertilizers. Exist- 
ing plant facilities will be arranged for the 
pew production with continuance of opera- 
tions for present products. 

The Calora Lime Works, Inc., Hirming- 
ham, Ala., Is maintaining capacity produc- 
tion at Its plant, and owing to heavy orders 
eliminated the annual shut-down during 
the holidays, A new kiln has been installed 
and other plant extensions will bo made 
A full working force Is employed. 

„The Union Bag & Paper Co., Cheboygan, 
Mich., is increasing production at Its plant, 
and machinery idle for some time past has 
been placed In service. Present operations 
are on a basis of about 70 tons of paper 
per day, and this will be Increased to more 
than 100 tons dnlly at an early date 

The Michigan Sugar Co. has ^full-time 
production In force at its Caro, Mich., mill 
with employment of regular working quota. 
It Is proposed to maintain capacity ouput 
for some time to come. 


New Companies 

This Cavalier Chemical Co., Winston- 
Salem, N. C. L has been Incorporated with a 
capital of $50,000, to manufacture chem- 
ical* and chemical byproducts. The incor- 
porators are E. M. Spivey and Wesley Tay- 
lor, both of Winston-Salem. 

Th* Peninsula Rubber Co , Boston, 
Mass., has been Incorporated with a capital 
of $90,000. to manufacture rubber prod- 
ucts. Andrew I*. Keegan Is president, and 
Lawrence F. Keegan, 505 East 6th St . 
South Boston, treasurer. The last noted 
represents the company. 

Th® Preferred Chemical Co hi- . New 
York, N. Y., care of Isador Lelfor, 110 West 
40th St., Now York, representative, has 
boon Incorporated with a capital of $20,000. 
to manufacture chemicals and chemical 
byproducts. The Incorporators are S I) 
Silverman, A. Siegel and E. M. Neilson. 

Th® Atlas Pulverizing Co.. 130 West 
Lake St., Chicago, 111., has been Incorpo- 
rated with a capital of 100 shares of stock, 
no par value, to manufacture paints, pig- 

S ents, etc. The Incorporators arc Samuel 
, Hirsch. Eugene I. Kalmuk and FI. V. 
Gressang. 

Thb Esbbx Analytical LAmmATotUKs. 
INC., Newark, N. J.. has been Incorporate 
with a capital of $100,000, to manufacture 
chemicals and affiliated products. The 
incorporators are Paul C. Schotte, William 
A. Tries and Charles B. Clancy, 810 Broad 
St, Newark, The last noted represents the 
company. 

TttJO Coates Brick & Til® Co . Kansas 
City, Mo., has been Incorporated wiih a 
capital of $15,000, to manufacture brick, 
til© and other burned day products. The 
Incorporators are W. W. Coates, A. O, Kickel 
and A. J, Moorhead, all of Kansas City. 

Joseph A, Magilo. Inc., New York, N Y . 
oar© of J. A. O’Rourke, 29!) Broadway, rep- 
resentative, has been incorporated with a 
capital of $10,000, to manufacture chem- 
ical specialties. The Incorporators are 
J. A. Mttgilo and S. S. Bernstein. 

Thm Moore On, & Refining Co., care of 
the Corporation Service Co., Equitable Bldg., 
Wilmington, Del., representative, has been 
Incorporated under Delaware laws with 
capital of $500,000, to manufacture refined 
oil products. 


Th® California Products Co., Houston, 
Tc*.. has been Incorporated with a capital 
of $25,000, to manufacture extracts, vinegar, 
etc. The Incorporators are G. A, MacFnr- 
land. A. D. Baker and O. E. Gllleland. nil of 
Houston. * 


Tiik Sanford Mfu Co., 846 West Con- 
gross St.. Chicago, 111., has been Incorpo- 
rated witlua capital of $250,000, to manu* 
WRcture inks, pastes, scaling wax and 
kindred specialties. Th© company is oper- 
ating a plant at Congress and Peoria Sts. 
Th* Incorporators are William K, Otis. Roy 
P, Kelley and William C. Boyden, Jr. 

Thb National Chemical Products Co., 
Union Hill. N. J„ care of Edward Hol- 
lander, 8 Bergenllne Ave., Union Hill, rep- 
resentative, has been Incorporated with a 
capital of 1125.000, Vo manufacture chem- 
icals and chemical byproducts. The incor- 


porators are Richard D. Zuckcr and Joseph 

O. Bender. 

The Smitk-Alsof South Bend Paint 
Co., South Bend, Ind., has been incorpo- 
rated with a capital of $25,000, to manu- 
facture paints, varnishes, oils, etc. The 
Ire orporotors are Edward A. White, Guy W. 
Fred. rick and Floyd E. Dlx, all of South 
Bend. 

Tub Moava Products Corp., Rochester, 
N. Y„ Care of Reed, Shutt, Downs & Shutt, 
Wilder Bldg , Rochester, representatives, 
has been incorporated with a capital of 
$()5u. RO0, to manufacture chemicals and 
thcniical byproducts. The incorporators 
arc E W. Hinman, F. W. Clements and 
F W. Townsend, 

Tiih Southern Brick Co., Knoxville, 
T< rm . has been incorporated with a capital 
of $ 25 , 000 , to manufacture brick, tile and 
oth. i burned clay products. The incorpo- 
rators are Reed P. Black, I .to I. Fanz, and 
Chat h s II. Smith, all of Knoxville. 

Tin: Gulden West Petroleum Coup., Los 
Angeles, Calif., care of the Corporation 
Trust Co of America, du Pont Bldg, Wil- 
mington, Del., representative, has been in- 
corporated under Delaware laws, with cap- 
ital of $10,000,000, to manufacture refined 
i>< troleum products. Tho incorporators are 
Shciman S Clark. James E. Kelby and 
King <\ Gillette, all of Los Angeles. 

Tim Gardiner Foil Co . 1356 West Lake 
,Ht . rhleago, 111., has been Incorporated with 
a <apital of $100,000, to manufacture tin 
loll nut ot^ier composition foils. Tho incor- 
poiatois are Robert A. and Harry J. Gar- 
dmei and F. W. Murray. 

The Hall-Spiers Brick Co., Berlin, Conn., 
has been incorporated with a capital of 
$75,000, to manufacture brick, sewer pipe, 
l lie and other burned clay products. The 
in* in poi a tors are Wilson and Paul H. 
Spiers, Cambridge, Mass.; and Frederick 
A I II. ill. 77 Wallace St., New Britain. Conn. 
The last noted represents the company. 

The Vai.w Ciiemtcai. Co., care of tho 
r.ipilal Trust Co. of Delaware, Dover, Del., 
i epi cscutntive, has been incorporated under 
Delaware laws, with a capital of $100,000, 
to manufaeturc chemicals and chemical 
hvprnducts 

Tiik City Chemical Co , Jersey City, 
N J , has been incorporated with a capital 
of $125,000, to manufacture chemicals and 

< liemical byproducts. The incorporators 
arc Henry, Jerome and Max Wolpert, 67 
Van Winkle Ave., Jersey City. The last 
noted represents the company. 

The Keystone Cardon Co., Huntington, 
W Va . has been Incorporated with a cap- 
ital of $2,000,000, to manufacture carbon 
and oil products. The Incorporators are 
T w Scott, H. Btaidell and H, T. Lovett, 
all of Huntington. 

The Illinois Glass Co., 402 West Ran- 
dolph St.. Chicago, 111., has been incor- 
poiated with a capital of $11,100,000, to 
manufacture bottles and other hollow ware. 
The company is now operating plants at 
Alton, 111, Bridgeton. N. J., and other 
points. The incorporators are John M. 
Levis, E. M. Ashcroft, Jr., and C. J. Lord. 

The Capitol Brick Co., Newark, N. J„ 

< are of Gilford & Miller. 763 Broad St.. 
Nrwjuk. representatives, has been Incor- 
poi.Hed wdth a capital of 20,000 shares of 
si oik, no par value, to manufacture brick, 
tile and other burned clay products. The 
Incorporators are Arthur H. Wolfe, Clar- 
ence S, Dame, und C. G. Towne, 


The Hansen Rubber Products Co., care 
of the Corporation Trust Co. of America, 
du Pont Bldg., Wilmington, Del. repre- 
sentative, has been incorporated under 
Delaware laws, with a capital of $250,000, 
to manufacture rubber products. 

The Bell Leather Corp., Peabody, Mass., 
has been Incorporated with a capital of 
$10,000. to manufacture leather products. 
Rogers M. Crehore, 20 Chase St, Danvers, 
Mass . Is president and treasurer, and rep- 
icsents the company. 

The Florida Humus Co.. Zellwood, Fla., 
has been incorporated with a capital of 
$20u.000, to manufacture fertilizer products. 
John A. Hay os Is president; Robert J. 
Rosenthal, vice-president; and Michael J. 
Perez, secretary, all of Zellwood. The same 
officials have also organized the Alpha Co,, 
with similar capital of $200,000, and loca- 
tion, to manufacture like products. 


The Phymos Chemical Laboratories, 
Inc,, Pensacola, Fla., has been Incorporated 
with a capital of $45,000. to manufacture 
chemicals and chemical byproducts. The 
incorporators are V. J. and John J. Mac- 
Intire, both of Pensacola. 


The General Plating Works, Inc.. 2600 
Prairie Ave., Chicago, HI., has bean incor- 
porated with a capital of $10,000, to operate 
a metal-plating plant The principal incor- 
* pprator is Lee J. Howard. 


Capital Increases, Etc. 

Th® American Oil & Supply Co., 28$ 
Wilson Ave., Newark, N. J., has filed notice 
of increase In capital from $100,000 to 
$500,000. 

The Henderson Tire & Rubber Co., Buf- 
falo, N. Y., has filed notice of increase In 
capital from $550,000 to $650,000 for pro- 
posed expansion. 

The Diamond Glub Co., Robinson St, 
Chicago, 111., has filed notice of increase 
in capital from $500,000 to $2,000,000 for 
general expansion. 

The Damon Oil Co., Tulsa, Okla., has 
filed notice of Increase in capital from 
$50,000 to $1,000,000 for proposed expan- 
sion. «, 

The Camden Pottery Co.. Camden, N. J., 
manufacturer of sanitary earthenware proa-* 
uct«, has at ranged fi>r an increase in cap- 
ital from $200,000 to $500,000. 

The Eastern Tanners' Glub Co., River 
St„ Gowandu. N. Y., has arranged for Oft 
increase in capital from 21,500,000 tO ; 
$2,500,000 for goneral expansion. V* 

The Dunlop Tire & Rubber Corp.- 
America, River Road, Buffalo, N. j®$g 
disposed of a bond issue of $15, 866, *700,^ J $ •' . 
portion of the proceeds to be tlif d , fpfr 1 
expansion. 

The Oakland Chbmicml Co., 59 4t$i Ave., 
New York. N. Y.. has filed notice of increase 
In capital from $10,000 to $760,000 for 
general expansion, « 


Coming Meetings 
and Events 


American Ceramic Society will hold its 
annual meeting In Pittsburgh, Pa., Feb. 12 
to 17. 1923. 

American Chemical Society will hold its 
spring meeting April 3 to 7, 1923, at New 
Haven, Conn. < 

American Electrochemical Society will 
hold its spring meeting May 8, 4 and. 5, 
1923, at th© Commodore Hotel, New York 
City. 


American Engineering Council, execu- 
tive organ of the Federated American Engi- 
neering Societies, will meet in Washington, 
D. C., Jan. 11 and 12, 1,923. 

American Institute of Mining and 
Metallurgical Enoinkerb will hold its an- 
nual meeting In New York City during th© 
week of Feb. 19, 1923. 

American Society for Steel Treating 
will hold its winter sectional meeting In 
the City Club, Chicago, Feb. 8 and 9, 1923. 

American Society for Testing Ma- 
terials will hold Its twenty-sixth annual 
meeting at the Chalfonte-Haddon Hall 
Hotel, Atlantic City, beginning Monday, 
June 25, 1923, and ending either Friday or 
Saturday of that week. 
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International Chamber of Commbro 
will hold its second general meeting tn 
Rome, Italy, March 19-26, 1928. 

National Foreign Trade Council w 
hold its annual conference April 25, 26 and 
27, 1923, in New Orleans, La. 

Nbw Jersey Chemical Society hold* * 
meeting at Stetters Restaurant. 842 Brood 
St., Newark, N. J., the second Monday of 
every month. 

Society of Industrial Engineers, with 
headquarters in Chicago, will hold its spring 
convention In Cincinnati, April 18, 19 and 
20. 1923. The major subject will b© “Man- 
agement Problems of the Smaller Plants/ 

A Paper Industries Exposition will be 
held In Grand Central Palace, New York 
City, during the week of April 9, 1923, by 
the International Exposition Co. 

The following meetings are scheduled 
to be held In Rumfora Hall, Chemists’ 
Club, East 41st St., New York City; 
Jan. 12 — Society of Chemical Industry, 
Perkin Medal. Feb. 9— American Elec- 
trochemical Society (in charge), Society 
of Chemical Industry, Soctete de Chimie 
Industrtelle, American Chemical Society, 
joint meeting. March 9 — American Chemi- 
cal Society, Nichols Medal. March 28 
— Society of Chemical Industry, regular 
meeting. April 20— Society of Chemical In- 
dustry (in charge), American Electrochemi- 
cal Society, Society de Chimie Industrie!!©, 
American Chemical Society. Joint matting. 
May 4 — American Chemical Society, regu- 
lar meeting. May 11 — Soctete * 

Industrielle (in choree LAi 
col Society, American Elec! 
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Benjamin Franklin 
9 And National Thrift 

T HE date of this issue is the 217th anniversary of the 
oirth of Benjamin Franklin. There is probably no 
American living who will remain so eminent. He was 
a printer and publisher, which we of today count an 
abundant calling. He addressed himself for the short 
period of six years to science, and who can match the 
signal importance of his discovery? Having completed 
his work in respect to electricity, he regarded the matter 
as a closed book and hardly even referred to it again. 
He signed the Declaration of Independence, and those 
of us who can boast of any ancestor who was a “signer” 
are disposed to be rather cocky about it. He organized 
the U. S. Post Office. He was a philosopher and con- 
tributed richly to the thought of the eighteenth century. 
In his olcl age he was a great and successful ambas- 
sador; proving himself a master of statecraft. And he 
had a great and glorious time in living. 

Throughout his days he preached and practiced the 
gospel of thrift. He kept the thought alive in his mind 
that material progress is dependent on savings. We 
know this just as well as Franklin did, but we don’t 
hold fast to the idea. We let it slip away unremembered. 
We know that every railroad, every telegraph and tele- 
phone line, every business undertaking, is established 
and organized and brought into being and into function 
by means of dollars that have not been spent on living. 
Whatever ve earn and do not spend is in the bank, 
or ir^ life insurance, or in investments. Few of us keep 
it in stockings. The capital of a nation is the reserve 
of that nation; the reserve that has not been spent on 
living. We may not make loans on investments our- 
selves, but if we do not, then our banks do. Whatever 
we set aside becomes busy money. The reason why we 
do not make the loans and investments is because we do 
not save enough. As soon as we have enough, then we 
buy bonds and stocks, or real estate, or let out our 
money on bond and mortgage. If we do not save, but 
spend whatever we earn on living, we do not participate 
in the wealth of the nation. We are out of it as con- 
tributors: We may make wealth by what we do, but 
the direct contributors are the owners of the shops 
where we s^end our earnings. As between the improv- 
ident man who adds by his thought to human welfare 
and the publican with whom he spends his substance, 
the source of value is with the former, but the credit 
and the rewards go to the latter. Franklin knew this 
and sensed it; hence his constant preaching to save 
pennies. We all know it too, but many of us do not 
sense it well enough to renumber it when pay day 
comes around. So the week following Franklin's birth- 


the arts of advertising and suggestion and applied 
psychology. 

It’s curious, but when we consider the contributions 
of America to the philosophy of life, the first American 
philosopher who was not at once a theologian and a 
dogmatist urged thrift upofl everybody. And yet of 
all the civilized nations of the earth our thrift index 
is certainly the lowest in ^proportion to our earnings. 
It is abstfrd to declare that, so long as money is In 
circulation, it adds to wealth. It doesn't. Let's take 
a concrete example. Suppose you have a* farm on stony 
•ground. You employ t$n men at $3 a day* to pick up 
the stones from one field and throw them into another. 
Then you employ the same ten men to pick up stones 
from the second field and throw them back again into 
the first. They have been employed, and have had their 
wages, but nothing has been accomplished by you. That 
is an example of luxury. But suppose you employ the 
same men to throw the stones from the first field upon 
a pile and then to plough and sow the field, the while you 
sell the stones for road-making. That is an example of 
thrift, and you have a good farm and some extra capital 
to operate it, while the community has a good road. 

It takes head-work to save. The lower orders of 
people, the inferior persons, can’t sense this. They 
can't compute consequences. But intelligent people look 
ahead and adjust expenditures to income. They set 
aside what they do not use. They are wise, like the 
thoughtful men who made our country for us. 

M. C. Whitaker, 

Perkin Medalist 

ADDED to the roster of those distinguished indus- 
jl\ trial chemists who have been awarded the Perkin 
medal is the name of Milton C. Whitaker. In his 
selection the representatives of the Society of Chemical 
Industry and the affiliated chemical and electrochemical 
societies have indeed made a happy choice, for measured 
in the wholesoipe esteem of his fellow chemists 
Whitaker is without a peer. And in his industry his 
position is equally unique. Many of us have acquired 
the habit of referring to him with some little pride as 
the sort of executive that is sorely needed by many 
of our chemical industries. Our respect for him is not 
solely prompted by the fact that he is a technical man 
in charge of a great technical organization, but alr~ 
because, as a man of vision, he has guided that orgat 
zation with a full sense of the fundamental value«of tl 
science on which it rests. At a time when many shoi 
sighted industrial leaders were abandoning resear< 
and scrapping their investigational department, sete 
tific inquiry under Dr/ WHITAKER'S direction was beii 


day has been selected and established by a large number prosecuted with ML* The result waq th 

of organizations as Thrift Week. Thrift is to be great and fundamental from h 

preached and sounded and rung out and declared by all laboratory and research plant. Development wo& f 
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continued, even during the worst of the business de- 
pressioji. Sewral products once regarded only as labo- 
ratory curiosities were brought out on a large commer- 
cial scale. The marketing of absolute alcohol in tank 
•car quantities is but one of the signal accomplishments 
destined ‘to have almost revolutionary effect on many 
Industrial jfrocesses and materials. 

To learn of Dr. Whitaker's early life and environ- 
ment is to account for much that he is today. Even as 
a student he was able to go out in charge of Western 
lumber camps. This indicated at an early age his leader- 
ship of men and his ability to get things accomplished 
with the least waste of time and money. His native 
gift and later development of mechanical skill has stood 
him in good stead. One of his old professors says of 
him, “He could always do anything with his hands." 
His unusual power to grasp details in plant construc- 
tion and to sense and remedy operating defects give 
credence to the statement. , .Insights such as these char- 
acterize Arthur D. Little's excellent appreciation of 
the life and human qualities of the medalist. 

But it is primarily as an organizer that D*. Whita- 
ker has been honored. He has built up organizations 
that stand as monuments to his record of constructive 
achievements. In his address of acceptance, we believe < 
our readers will find an unusual exposition of the basic 
principles that underlie all industrial organizations. He 
sounds the keynote for success, not alone for chemical 
production, but in all lines in which science is applied to 
industry. 

Get Out 

Of the Red 

I N what follows we should like to talk to the men 
responsible for technical control, to the men in charge 
of the testing department, to the men who are interested 
in putting quality into the product.. 

It is seldom realized that the total volume of pro- 
duction of a manufacturing organization is attained 
through two main groups of influences. First, there are 
what might be called positive factors —a great number 
of circumstances such as labor-saving equipment, proper 
routing, low turnover of workmen, all together swelling 
the production. It is upon these favorable factors which 
the “efficiency expert" and production manager spend 
the most time. Every success is properly bulletined, and 
appears in the most favorable light in the daily reports 
going over the manager’s desk, and in turn are passed 
on to the board of directors. None of the latter are 
so obtuse as to doubt that men who can increase the 
production of a certain machine by 10 per cent are valu- 
able employees. 

But not all the working conditions are favorable. 
There are a number — often a surprisingly large number 
— which may be grouped as negative factors, influences 
which tend to decrease production. In a plant manufac- 
turing articles of metal many of these factors have to 
do with the quality of metal entering the plant, and of 
the tools used in its fabrication. And the activities of 
the metallurgist and the testing department are to a 
great extent confined to the removal of these drag 
¥ anchork. Their work is not spectacular, it does not 
advertise itself, and unfortunately those men actually 
doing the work do not see to it that the manager gets 
news of their successes. Nobody makes much of a fuss 
about the rejection of a certain shipment of metal, 
practically certain to produce 10 per cent faulty pieces— 
nobody perhaps except the purchasing agent who 


thought he was getting a bargain in raw material. But 
it requires no argument to prove that the man who can 
prevent a large percentage of rejections (or dissatisfac- 
tion by customers) is as important as he who can get 
ten completed units where nine only came before. 

In short, total production is the difference between 
positive factors and negative. The metallurgist often is 
intent on cutting away the latter, and rightly, but 
unfortunately his successes never are segregated in the 
reports, and he seldom can point to a certain positive 
thing as his achievement. What is more natural, then, 
than that he should be regarded merely as a salary 
expense to be lopped off at the first demand for economy? 

Metallurgists, to come into their dwn, must therefore 
get off the debit side and into the credit side of the 
ledger. Cultivate the auditor, and have him start fcn 
account for the testing department, as he has already 
done for the warehouse. These people usually do busi- 
ness like a department store— they buy and stock all , 
manner of things used about the plant, and sell them 
upon demand, charging a sufficient margin to cover the 
cost of handling, purchasing and bookkeeping. At the 
end of the year, they show a certain small profit on the 
books. Is this service fundamentally different from 
*that rendered by the testing department? If the pur- 
chasing agent were to have a shipment inspected and 
analyzed by an independent laboratory he certainly 
would expect to pay for the report, and the expense 
would be loaded on the selling price when the material 
left the warehouse. Or, if the grinding department was 
having troubles with “alligator cracks" and secured the 
advice of a consultant, they would not balk at the fee. 

Just because a plant has a testing department, metal- 
lurgist and chemist is no reason why that department 
or those men should be called upon to*do all these jobs 
for everybody gratis. The surest way to get; on the right 
side of the ledger is to have a departmental account 
started. Then charge a fair fee for the services ren- 
dered, and insist upon a credit whenever large savings 
result from an independent investigation. You’ll be sur- 
prised how quickly you get out of the “red ink." 

Lime Manufacture 

A Chemical Industry ; 

aim has been to place the lime industry on Me 
Vx same footing as any other chemical industry. In 
the past it has, in this country [England], been treated 
more like the manufacture of bricks for example; 
and even in America it is only in recent years it has 
risen to its proper place as the industry concerned in 
the manufacture of one of the most important chemical 
reagents." 

The compliment which is so gracefully expressed by 
our British friend quoted above is well deserved by some 
of the American producers; hut there are others who 
still lag far behind in their progress toward a better 
understanding of what chemical lime really is, what 
standards of composition and performance can be 
expected of it, and how most economically to produce 
the optimum quality. The statement really indicates 
only an important trend in this important industry. 
It is a trend that might be speeded up by greater chem- 
ical activity in lime manufacture without any detriment 
either to manufacturers or users. 

The making of high-grafie chemical lime at the lowest 
cost demands no little chemical engineering skill. He 
who neglects to recognize this fact will shortly hud 
himself outdistanced by more progressive competitors. 
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What’s Behind 

The Stock Dividend ? 

T HE EPIDEMIC of stock dividends which broke out 
so virulently during the closing months of the old 
year continues to excite public discussion. Opinions 
continue to differ widely as to their purpose and effect. 
In view of the leading part played by the Standard 
Oil group in the distribution of such dividends, par- 
ticular interest attaches to the vigorous defense of the 
policy advanced by A. C. Bedford in his recent address 
before the American Petroleum Institute at St. Louis. 

Mr. Bedford flatly denies that stock dividends result 
in any tax evasion? Further he makes a strong plea for 
the essential soundness of the process of building up a 
surplus from current earnings, plowing it back into 
the business and capitalizing it through the issuance 
of new shares to old stockholders. The issuance of the 
stock dividend, he insists, means merely “changing a 
dollar into four quarters/' It creates no new wealth. 

Economists und accountants generally will agree that 
the simple act of declaring a stock dividend creates no 
new Wealth. They will also agree that the increase 
of the capital fund is essential to the progress of busi- 
ness and the country generally. Finally, they will admi^ 
that the stock dividend does not offer a method of tax 
evasion in any legal sense. However, having conceded 
all of these points, an honest, inquiring mind may still 
hunger for a deeper analysis than Mr. Bedford has 
made. # Is there nothing more than this to the stock 
dividend epidemic? Is there no rational explahation 
•for the conviction so generally prevalent that the stock 
dividend Is significant of some condition which needs 
correction? 

Mr. Bedford apparently accepts the orthodox defini- 
tions of wealth and income, for he argues that the 
stock dividend is not income because it creates no “new 
wealth.” One has income when his wealth — his eco- 
nomic strength, in the sense of command over goods 
and services— -has increased. This is the general con- 
ception of income which underlies our federal income 
tax law. With this definition in mind, let us raise a 
. few queries which may serve to clarify the issues. 

Suppose you were to invest twenty-five cents in the 
Standard Oil Company of New Jersey. Suppose the 
company prospers and builds up a large surplus, your 
share of which amounts to the value of seventy-five 
cents, so that your interest in the company is now worth 
a dollar. Suppose the company declares a stock divi- 
dend “changing the dollar into four quarters.” Has 
anything of significance happened? Has your economic 
strength increased ? Have you received any income ? 

Clearly the stock dividend simply recognizes an 
existing situation. It recognizes that the quarter has 
expanded into a dollar and makes the convenient 
“change.” But the significant thing is that you are 
ahead to the esetent of seventy-five cents in value — not 
merely because of the stock dividend — but as the result 
of the whole process. At the beginning you had a 
quarter invested in productive enterprise. Now you 
have an investment worth, by assumption, a dollar. 

The real nub of the matter from the tax point of 
view is this: The process described in the above 
example is about the only way you can make seventy- 
five cents and .reinvest it in productive enterprise with- 
out subjecting the three new quarters to the heavy 
surtaxes of the federal income tax. The corporation 
pays the normal tax (slightly higher, it is true, than 
the individual normal , rate) when it adds the new 


quarters to surplus, but you are asked to account War 
them only if and when the corporation distributes r 
them to you as a cash dividend or if and when you 
sell your stock at the enhanced value due to the surplus 
which has been built up. Thus, this “if and when” 
is of considerable importance. * 

If you had invested your original quarter in an 
equally prosperous individual enterprise or partnership 
you would have been asked not only to pay the normal 
tax as the new quarters were earned and reinvested, but 
would also have been compelled to pay the surtaxes on 
them when earned rather than “if and when” distributed 
or “if and when” the stock was sold at an advance. 

Clearly the corporate form of business organisation 
has an advantage under the tax law because of this 
situation and the stock dividends are advertising this 
advantage in a most.striking manner. It is this advan- 
tage which is really the shining mark at which the “agi- 
tators” are aiming. Is it lfot an advantage which must 
in some manner be equalized if the “sturdy qualities” 
of individual initiative and resourcefulness, which Mr. 
Bedford* so properly praises, are to be given full play? 

How to accomplish this is, indeed, perhaps the most 
puzzling tax problem which the federal government is 
facing. It cannot solved by refusing to recognize 
its existence or by approaching it from the point of 
view of one industry, one form of business organiza- 
tion, or one economic class. The differential in favor 
of the corporation may conceivably be removed by 
increasing the burden on the corporations or by de- 
creasing the burden on the other forms of business 
enterprise. The “agitators” suggest a new tax on the 
undistributed surplus of corporations as closely equiv- 
alent as possible to the present surtax burden on 
reinvested earnings of other forms of business enter- 
prise — a suggestion which Mr. Bedford labels “a 
proposal of sabotage by legislation.” The fear of such 
a tax is probably a contributing cause, although not the 
sole or perhaps not the most important cause of the 
stock dividend epidemic. The alternative plan for 
eliminating the corporations’ differential would be to 
reduce the present burden upon reinvested profits of 
partnerships and individuals. But he who proposes 
this must be prepared to convince the public that a 
dollar of wages should be more heavily taxed than the 
dollar of reinvested profit. This is the dilemma! 

Co-operating With 

The Customs Authorities 

M ORE than usual significance attaches to the im- 
portant series of conferences now under way for 
the purpose of considering the proposed rules and regu- 
lations which will govern the Treasury Department |n 
administering the new tariff law. For the first tfme # 
in history manufacturer as well as importer is being 
given a chance to participate in the discussion. He is 
expected to contribute valuable basic information on 
prices and commodities, particularly as regards coal- 
tar products. The tariff eurt of 1922 contains many 
snarls of construction and definition which are yet to 
be untangled and the net result of these coherences ^ 
will often determine whether or not certain of the 
protective provisions will actually become effective. 
Later, it is our intention to give more detailed considera- 
tion to some of these administrative difficulties, but ill 
the meantime we believe that the customs authorities 
should receive the fullest co-operation from the chemical 

induetry. 



Milton C. Whitaker, Perkin Medalist, 1923 

Sixteenth Award for Meritorious Accomplishments in Applied Chemistry Goes 
to Industrial Leader Characterized as “Investigator, Organizer and Doer” — * 
Addresses of Appreciation by Associates — Presentation by Charles F. Chandler 


I T IS particularly significant that this year the Perkin 
medal should have been awarded to an outstanding 
industrial leader who has actively sponsored funda- 
mental research and through it has built up a great and 
lasting chemical industry. These were the “meritorious 
accomplishments in applied chemistry" that prompted 
the joint committee of the chemical societies to award 
this coveted medal to Milton C. Whitaker, president of 
the U, S. Industrial Chemical Co. and vice-president and 
director of the U. S. Industrial Alcohol Co. The pres- 
entation took place under auspicious circumstances at 
the meeting of the American Section of the Society of 
Chemical Industry, held in Kumford Hall, New York 
City, Jan. 12, 1923. 

In his introductory remarks, Prof. Ralph H. McKee, 
chairman of the section, referred briefly to the founding 
of the medal in 1906 and to the list of illustrious chem- 
ists, beginning with Sir William II. Perkin himself, who 
have since received the award, ^t this point a little 
leaven was added to the otherwise heavy program by the 
reading of a number of congratulatory telegrams, not 
the least significant of which came from the Anti- 
Saloon League of America and the Kelly-Pool Gang of 
the Chemists’ Club. 

The first of the speakers was Arthur A. Backhaus, 
introduced by Chairman McKee as “one of that large 
group of young men who have worked under and with 
Dr. Whitaker and have helped him to bring to successful 
accomplishment several significant commercial enter- 
prises.” Mr. Backhaus, with an apology that “a close- 
up on so large a subject is likely to be very much out 
of focus” proceeded to share with the audience his 
"Impressions of the Medalist.” His views in part were 
as follows: 

Some Impressionistic Views of Whitaker 

By Arthur A. Backhaus 

During the summer of 1914 Dr. Whitaker, then head 
of the chemical engineering department at Columbia 
University, was seeking an assistant. Professor Cham- 
bers, with whom 1 had done my undergraduate work 
recommended me for the job, which in turn was offered 
me and I accepted it. The entire negotiation consisted 
of but two letters, one in which + he position was offered, 
the other in which it was accepted, although neither of 
us knew the other. I arrived in New York on the morn- 
ing of September 16, and in the afternoon I reported to 
Havemeyer Hall, Columbia University, wondering what 
ray new boss was going to look like. Dr. Whitaker was 
in his office, seated at his desk, completely filling a roomy 
chair. He had his coat off, sleeves rolled up, hair ruf- 
fled, hard at work as one usually finds him. I was im- 
pressed, not only by the size of the man but also by his 
speed, "his velocity coefficient,” for before I knew it I 
had been hustled into the laboratory and put to work. 
From that day until now I have been honored in calling 
Dr. Whitaker my boss. 

Some Personal Characteristics 
Dr, Whitaker has an unusually keen insight into 
chemical processes and chemical plants. He can size up 
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a plant operation, see the weak spots and suggest reme- 
dies or improvements. He invariably turns the spot 
light on jokers in proposed new processes. His mind 
not only grasps broad features and general principles, 
but also takes in minute details. 

Dr. Whitaker has said on several occasions, that the 
successful plant or works superintendent must have 
the faculty of instinctively "happening on the spot” at 
the psychological moment. 

I have often l>een impressed with the fact that Dr. 
Whitaker can make a little chemistry go farther than 
any man I know. This applies not only to chemistry 
but to other information. His ability to apply knowl- 
edge or practice from an unrelated field to^a problem at 
hand comes up again and again. 

It is probably not necessary to dwell upon the ability 
of Dr. Whitaker to express himself in clear and forcible 
English. Ilis clearness in expression is due to his ex- 
tensive vocabulary and his apt. choice of similes and 
metaphors. Many here have probably heard him speak 
of research chemists as "prima-donnas who must be 
handled with kid gloves.” Unfortunately his most 
picturesque expressions would not appear well in print. 

Dr. Whitaker differs from many other executives in 
that he- thinks his problems out clearly and completely. 
He not only fixes a definite goal, but also works out, in 
his own mind, at least one good way of reaching it. 

In all his dealings with his men he plays the game with 
all his cards on the table. 

Conferring the Medal 

Following the delivery by Arthur D. Little of his 
inspiring appreciation of the medalist, Dr. Charles F. 
Chandler, senior past president of the Society of Chem- 
ical Industry in America, was called upon to make the 
actual presentation of the medal. The venerable dean of 
American chemistry read portions of his prepared 
address which reviewed the life of Dr. Whitaker and ^ 
listed references to all of his patents and published arti-' 
cles. "It gives me the greatest pleasure,” he said, "as 
the representative of the Society of Chemical Industry 
and the affiliated chemical and electrochemical societies 
of America, to place in your hands this beautiful Perkin 
medal, as a token of the appreciation and affection of 
your fellow chemists.” 

In expressing his deep appreciation of the honor thus 
conferred upon him, Dr. Whitaker said: 

It has been my good fortune to be an organization 
man rather than an individual worker. Achievements 
which have resulted in the award of the Parkin medal 
to me are necessarily therefore achievements of the men 
with whom I have worked. It would be a pleasure to 
catalog the names and individual accomplishments of 
these men, but the list would be so long and involved 
that it is probably better at this time to generalize. , 
Accordingly the medal is accepted by me, in a repre- 
sentative capacity, as a distinguished honor conferred 
by the American chemical profession on these men with 
whom I have been associated in the 30 years devoted to 
study and practice in the field of applied chemistry. 

Dr. Whitaker’s address of acceptance, a remarkable 
exposition of the nripciples of organization, will be 
found on pp. 104 to 109. 
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Whitaker and His Work 

By Arthur b. Little 

M EN are sometimes distinguished for what they do 
and sometimes for what they are. More rarely are 
we permitted to honor them for both. Milton C. Whit- 
aker is a chemist who has earned distinction by his 
works, but he is first, last and all the time a man. 

The realm of Chemistry is not a single and isolated 
state, nor are its workers unionized. It is, instead, a 
Commonwealth of Federated Nations, each rich in re- 
sources of its.own which require special aptitudes for 
their development. 

So it happens ttiat Chemistry can only realize the 
potentialities of her estate through the co-ordinated 
efforts of workers of many types and diversified en- 
dowment. Some must be 
patient and persistent gar- 
nerers of facts and glean- 
ers of detail; others, 
highly skilled* manipula- 
tors to divide that which 
we have called the indivis- 
ible. Some must be stu- 
dents and thinkers, whose 
thinking leads to general- 
izations. There must be 
teachers and expounders, 
to spread the truth, and 
doubter# and disputants, 
lest error pass for truth. 

•Finally, that mankind may 
derive material benefits 
from these accumulations 
of knowledge, there must 
come the organizer and 
doer, whose bottles are 
tank steamers, whose test 
tubes are digesters, and 
his beakers 50,000-gallon 
tanks. As student, teacher, 
editor, Milton C. Whitaker 
has won high place in our 
esteem, but tonight it is 
primarily for his position 
and achievement as the 
organizer and the doer that 
we are met to honor him. 

Those of us whose pro- 
fessional activities center 
in the study, the class room or the laboratory are com- 
monly inclined to award a disproportionate meed of merit 
to that one whose discovery of fact, material or re« 
action supplies the basis for a great industrial develop- 
ment. They seldom recognize or appreciate the obstacles 
and difficulties along the steep and rocky road which 
leads from the* laboratory to the plant. They do not 
see the cailkers on the first Burton still closing the 
leaking seams between hot boiler plates in an atmos- 
phere of gasoline. They do not know how it feels to 
work sixty-four hours at a stretch to push along repairs 
or how Saturday looks on Friday with no money in the 
bank to meet the pay roll. It is a wise invention that 
knows its own father. Countless examples can be ad- 
duced to show that the organizer, the adapter, the 
engineer plays a part in the development of industry 
that is often vastly more constructive than that of the 
discoverer. We commonly and properly attribute the 
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telephone to Bell, but the instrument as we know atod 
use it is the child of many mittdfc and the godchild of 
the organizer. Barconnot, in 1918, effected in a labora- 
tory operation the conversion of cellulose to sugars and 
through them to alcohol. It required thereafter nearly 
a century of effort to transform that relatively simple 
laboratory procedure into a commercially ojfbrative proc- 
ess. The vast and intricate coal-tar industries, which 
have so greatly stimulated chemical science, owe their 
many-sided development as certainly to the organizer 
and administrator as to the laboratory worker, even 
though that worker be Perkin himself. It is, therefore, 
peculiarly fitting that the medal, which commemorates 
Perkin's great contribution to our science and to in- 
dustry, should this year be bestowed on one who has 
shown superlative ability in the application of chem- 
istry to industry on the 
grand scale; who has 
the faculty of sensing fun- 
damental principles and 
necessities in their broad 
commercial and economic 
relationships and of build- 
ing on them great produc- 
ing agencies. 

Milton C. Whitaker was 
born in Frazeysburg, Ohio, 
December 16, 1870. Doubt- 
less there were boys in 
Frazeysburg who tried to 
lick him, but history re- 
cords none who did. Later, 
his family moved to Colo- 
rado, and during the four 
years beginning with 1890 
young Whitaker worked in 
the various lumber mills 
of Stubbs and Jakway, 
cherishing always the am- 
bition for a college educa- 
tion and a degree in chem- 
istry. The youth showed 
the quality of the man, 
and concerning his work 
the testimony of his em- 
ployer may be thus sum- 
marized. Ability as a me- 
chanic was evident from 
the first and with it a nat- 
ural and unusual power to 
grasp details and detect and remedy defects in plant and 
operation. He soon became master-mechanic and when 
a little later, owing to the exhaustion of the local supply 
of timber, it became necessary to dismantle the mill, 
transport the equipment and re-erect and house it on a 
new site, the task was assigned to Whitaker. So well 
did the youth repay the confidence that the new mill 
proved the most successful that the company had oper- 
ated. In 1896 the company decided to build another mill 
and for this Whitaker, though then at college, prepared 
the working plans and during his summer vacation su- 
pervised construction. It was a good mill, of which its 
owners said years afterward, ‘‘It has not lost a single 
day because of faulty construction.” 

So Whitaker earned and saved and studied until in 
1897 he was graduated from the Universty of Colorado 
with the coveted B.S. degree. Degrees have this ift 
common with olives in a bottle ang the kisses of a gM; 
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The first one is hard to get, but the others come more 
easily. An M.S. from Colorado followed in 1900 and 
an LL.D. in 1913, and to these the University of Pitts- 
burgh added Doctor of Chemical Engineering in 1915. 

Following his graduation Whitaker became instruc- 
tor in chemistry at Colorado and in 1898 tutor in 
chemistry at Columbia. Here he came under the benign 
and stimulating influence of that honored and beloved 
dean of applied chemistry in America, Dr. Charles F. 
Chandler, whom he was privileged to serve as private 
assistant for nearly four years. That in itself was a 
liberal education. 

His Impress of the Mantle Industry 

Whitaker’s intimate contact with chemical industry 
and his constructive influence thereon began in 1902, 
when he went to the Welsbach Co* as chemist, on the 
recommendation of Dr. Chandler, who had for years 
been its consultant. From* Whitaker’s associates in 
this new connection one learns that his impress on the 
organization was almost immediate and ultimately pro- 
found. He was at first engaged upon work of a purely 
chemical character in the laboratory under the direction 
of Dr. H. S. Miner, but through the laboratory he was 
gradually brought into general teuch with the opera- 
tions of the plant. Whitaker had been with the com- 
pany only five or six months when Dr. Miner came 
down with typhoid fever, and the responsibility for pro- 
duction fell upon the shoulders of his assistant. As we 
should now expect, Whitaker handled affairs in the 
plant in a masterly way, going at once to fundamentals, 
and as troubles arose finding the means and methods 
for the prevention of their recurrence. Collodion was 
the bugbear of the industry. Its viscosity with the 
same solvent and concentration varied over wide and 
confusing range. As with most colloids at that time, 
little was known concerning methods of controlling this 
disturbing factor. Whitaker promptly secured a man 
experienced in the manufacture, installed a small plant, 
and worked out the problem of control with large re- 
sultant savings and the elimination of many difficulties 
elsewhere in the factory. 

In 1903 he went to Shelby, North Carolina, to in- 
spect the company’s monazite mines and there became 
terrifically ill with a digestive trouble, from which 
he nearly died. It is reported, though difficult of cre- 
dence, that “he returned a shadow.” Happily, the sub- 
stance is now restored to us. 

With renewed health came his appointment, as gen- 
eral manager of the company, and Whitaker initiated 
a general campaign for the improvement of the hide- 
bound methods of the mantle industry. He worked 
out a new flow-sheet and rearranged the factory. He 
enunciated the principle that “a man is as good as his 
boss,” and with this sense of responsibility for their 
performance he picked leaders with a wise discretion and 
developed them into departmental heads. His ambition 
was to evolve a self-contained plant and an organization 
he could leave. He fixed responsibilities and demanded 
results, organized weekly conferences, established sys- 
tems of reports that stimulated healthy rivalries, wrote 
historical and educational bulletins for the sales depart- 
ment, developed a research laboratory and a system of 
control throughout the plant, built a club house for girl 
employees, installed a hospital, invented testing ma- 
chines, He put in a print shop to obviate delays, a 
lamp shop to brbaden sales, a development shop for 
the incubation of new .mechanical ideas. By standard- 


izing the process of collodion dipping he saved twenty 
per cent of the collodion used. He substituted the elec- 
tric drive for rope transmission, developed machines to 
replace hand labor, invented the present system of pack- 
ing the fragile mantles, improved the equipment and 
methods of the bleaching room. In short, he was re- 
sponsible for betterments in practically every stage of 
the manufacture in the company’s plants at Gloucester, 
New Jersey, Chicago, and Columbus, Ohio, and he left 
his impress on the industry from the time the order 
was received until the goods went out on the platform. 
It is an achievement to handle material efficiently. 
Whitaker did far more. He developed esprit de corps 
in men and women, created an organization from hu- 
man beings, and secured and held their warm affection. 
Small wonder is it that during his connection with the 
Welsbach Co. costa of production went down steadily 
and its business more than doubled. 

The Return to Columbia 

It was with such a background of achievement and 
experience that Whitaker returned to Columbia in 1910 
as professor of chemical engineering. Of his work and 
influence while there we cannot do better than record 
the impressions of a student whom he inspired, of a 
close associate who worked with him in understanding 
sympathy, and of Dr. Nicholas Murray Butler, his ad- 
ministrative chief. 

The student says: 

“If wan heretical to cut one of Dr. Whitaker’s lec- 
tures, and there were never heretics. A class conven-* 
ing for a quiz on multiple-effect evaporation would 
find, after the bell had rung, that the subject of dis- 
cussion was the longshoremen’s strike just declared 
that day in New York City. The quiz on evaporation 
would be given at the following session. * In the mean- 
time, wages, living conditions, labor policies and leg- 
islation were moved down stage for closer inspection. 

A chance remark by someone in the class would cause 
the interruption of the order for the day while some 
principle of professional ethics, industrial justice or 
downright decency was explained in a manner that left 
an indelible impression on the minds of young men. 
The verbiage of technical texts was never heard in 
Dr. Whitaker’s classes. Even in the routine of teach- 
ing fundamentals, things sounded different, more tan- 
gible, more homely. And when those fundamental^, 
were brought forth for application to practical prob- 
lems the pedagogic atmosphere was dispersed com- 
pletely. Dr. Whitaker’s students have perhaps forgot- 
ten where they first learned how to select the right type 
of filter press, but they will always remember who 
taught them to think like engineers and to behave 
like men.” 

The estimate of the associate is this: 

“Nothing but a long talk could possibly cover the 
subject of Whitaker and his work. I suppose his 
outstanding characteristic might be called moral and 
professional courage, with a very high Order ot sales 
ability. He loved a problem, he loved to dig out its 
solution even more, but most of all he loved to put his 
solution across, to sell it against opposition. At Colum- 
bia he made Chemical Engineering. Without him it 
would never by any feature of identity have been dis- 
tinguishable from Industrial Chemistry. Thifi is his- 
tory that went beyond Columbia.” 

Dr. Butler writes: 

“I rejoice at the good news that Dr. Whitaker is to 
receive the Perkin medal. He certainly has earned 
it. He showed while with us marked initiative, adminis- 
trative capacity and single-minded devotion to science. 
He realized to the full the close interrelations between 
what is sometimes called pure science and what is some- 
times called applied science and he labored effectively 
to promote and to develop these relations. So vigorous 
was his work and so large his influence that a Depart- 
ment of Chemical Engineering was in fact, even earlier , 
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. than in form, set off from the Department of Chemistry 
and put under his direction. We look upon him as one 
of our own and follow his career with pride and satis- 
faction.” , 

Combining Chemistry and Finance 

Dr. Whitaker had always maintained that the effec- 
tive teaching of chemical engineering required of the 
teacher close and continuing contacts with industry. In 
developing such contacts for himself, he soon established 
relations with those who stand within the circle of op- 
portunity. His executive ability, soundness of judg- 
ment and technical attainments were quickly recog- 
nized. He gained the confidence of capital and effected 
that difficult synthesis which involves the combination 
'• of chemistry and finance. As a result, he was called in 
*1916 to become manager and in 1917 president of the 
Curtis Bay Chemical Co. and, following reorganizations, 
president of the U. S. Industrial Chemical Co. and vice- 
president and director of the U. S. Industrial Alcohol 
Co. In this .latter capacity his position is, in one re- 
spect, undoubtedly anomalous. Most manufacturers 
strive to pass on to their customers the best they can 
produce. Whitaker turns out a product of surpassing 
purity, for which the demand is well-nigh universal, and 
he then deliberately, if not indeed maliciously, adds to it 
objectionable and insalubrious compounds which re- 
move it from our sphere of non-professional interest. 

The technical operations for which Whitaker is ulti- 
mately responsible in these two great companies are 
conducted on a scale of amazing magnitude. They af- 
ford convincing evidence of the fundamental importance 
of alcohol as an industrial raw material and justify the 
demand of our profession for less burdensome and 
more intelligent regulation of its industrial use. * 

The basic activity of these plants is, of course, the 
manufacture of alcohol from molasses, which in the 
sugar-producing countries was formerly thrown away 
in vast amounts. Obviously, however, when alcohol is 
made on the grand scale fermentation byproducts, 
though of small percentage value, assume a large signifi- 
cance. Here aldehydes, as well as alcohol, are utilized 
in vinegar making, fusel oil is split into its component 
alcohols, the carbonic acid, carefully purified, is com- 
pressed in cylinders, sulphate of ammonia and potash 
are recovered from the distillery slop by evaporation in 
multiple effect and furnacing. 

The alcohol itself is marketed in many forms, each 
involving special operations. It may go out as tax- 
paid alcohol, 95 per cent or absolute, or as spirit dena- 
tured to meet the requirements of special in- 
dustries or uses. Much is converted to the 
familiar sdlid alcohol and such amounts to 
tincture of iodine as to require a separate 
plant for the purification of the element by 
steam ‘distillation. Many thousands of gallons 
of anhydrous alcohol are daily mixed with 
gasoline to produce the motor fuel Alcogas. 

To those who, like ourselves, have regarded 
absolute alcohol as a laboratory luxury and 
who are familiar with the refinements re- 
quired for its preparation, its production on 
this scale and at a cost permitting such use 
stands forth as a conspicuous technical 
achievement. . 

The range of Whitaker’s professional work 
is further demonstrated by the varied subject 
matter of the twenty-two patents granted him , 
as sole or joint inventor. Of these fourteen * 


are in the former class. Among the inventions mmd 
are containers for fragile gas mantles and those W 
gases and volatile liquids; processes of gas mm? 
facture, distillation, pulping resinous woods, recover- 
ing catalysts, and making ethylene; apparatus of 
varied types and motor fuels. With tit all he has 
found time to publish important papers to the number 
of twenty-five, dealing with such diversity of topics 
as the rare earths and their place in industry, water 
gas and oil gas, the war supply of nitrogen, the crack- 
ing of hydrocarbons, the carbonization of coal, and 
many others. 

Professional Appointments and Offices 

As members of the American Chemical Society, we 
gratefully acknowledge our own signal indebtedness to 
Whitaker for his upbuilding of the Journal of Industrial 
and Engineering Chemistfy and for the stimulus of his 
editorials during the six years ending with 1916. If 
you would know Whitaker himself and his professional 
and bi^iness attitude, go back to his famous editorial 
of September, 1912, on “Fussy Administration.” If 
you are an executive, or if you hope* to be one, it will 
give you something to think about. 

To the profession generally Whitaker has given gen- 
erously of his time and effort. In 1911 he served as 
chairman of the New York Section of the Society of 
Chemical Industry and in 1914 as president of the 
American Institute of Chemical Engineers. He was 
for several years a member of the latter’s committee 
on chemical engineering education and in December, 
1910, presented clean-cut, constructive suggestions in a 
paper on “The Training of Chemical Engineers.^ From 
1915 to 1917 he was president of the Chemists’ Club, 
and that honorable office is no sinecure. While carry- 
ing his great responsibilities for the production of war 
materials at the plant of the U. S. Industrial Chemical 
Co. at Curtis Bay, he served for two years as advisor to 
the War Industries Board. 

Such, in brief outline and under dim illumination, is 
the career of the man whom we are proud to honor to- 
night. We award the Perkin Medal to him because he 
has shown himself to be a great constructive force in 
the field of applied chemistry, but it is his intensely 
human quality for which, after all, we value him most 
dearly. His corpuscular count is high. He knows men 
and handles them with consummate skill. He can call 
a spade a spade and if necessary, he can call it some- 
thing a whole lot worse. 
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Address of Acceptance on Being Awarded the Perkin Medal by the American Section of 
the Society of Chemical Industry and Affiliated Chemical and Electrochemical Societies 


O RGANIZATION for this or that purpose is a 
venerated topic for speech makers — especially 
efficiency experts and others with more or less 
amateur standing. Organization for chemical develop- 
ment and production has been spared much of this lime- 
light, probably because of the new elements introduced 
and the greater difficulty in understanding the problem 
or even the language of chemical industry. 

Nevertheless the fact must be recognized that no 
program of chemical production can be carried through 
without an adequate organization, any more than me- 
chanical production can be accomplished without oper- 
ators, or railroads run without men. While research 
chemists and physicists are laying the foundation for 
products, processes and plants, it is incumbent upon 
somebody to develop, study and perfect, concurrently, 
a suitable organization to carry their research results 
through the various stages of development and finally 
to profitable production. Furthermore, organized effort 
is obviously more rapid, efficient and thorough than 
single handed work, and this applies to every step from 
research to sales. 

Accordingly, it seems appropriate, in spite of the 
overworked character of the subject of organization, to 
outline some of the methods which my associates and 
I apply to chemical development in order to arrive at 
the results which the committee of the Society of Chem- 
ical Industry has accepted as collectively justifying the 
great honor of the Perkin medal. 

Eight Elements op Organization 

Arthur Little once said “There is great danger in an 
organization chartr-someone might mistake it for an 
organization” After this apt, if somewhat blunt, awak- 


ening' we would not venture even to submit an organi- 
zation chart. For the purposes of developing and co- 
ordinating the work of organization, the problems 
requiring individual treatment and timing may be ar- 
ranged under the following general heads: 

1. Objective. 

1. Direction and Policy. 

3. Research and Engineering. 

4. Construction. 

5. Operation. 

6. Office and Accounting. 

7. Sales and Promotion. 

8. General Seasoning. 

Time will not permit a detailed analysis of the meth- 
ods of development for each of these organization head- 
ings, but the system which we have followed may be 
illustrated by selected examples. 

The objective of an organization require^ the most 
careful analysis. This applies to all organizations, 
whether old or new. What is it supposed to do and for 
where is it headed? Obviously the scope and extent 
of an organization should be adjusted to the facts de- 
veloped by such an analysis. OverorganiZation seems 
to be the most general fault. We saw many c^ses dur- 
ing the war where there was so much organization that 
there was no one left to db the work. Frequently we 
still find organizations ‘‘all dressed up and no place 
to go ” 

The direction and policy of an organization for chem- 
ical production is obviously, on account of its basic 
position, the most important* element of the whole pro- 
gram. An organization without proper anct carefully 
defined policy is like a ship without a rudder* It may 
gyrate around without going anywhere. in particular, 
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or it may, in close quarters, do a great deal of damage, 
both to itself and to its neighbors. Furthermore, a 
policy should be carefully worked out in the beginning 
and must “stay put." Missteps in the formulation or 
execution of policy may be of little consequence at the 
time, but may at some future date loom up like a rock 
in the channel. In any project of development, there- 
fore, direction and policy deserve and must receive, 
far in advance, the most profound and intelligent con- 
sideration. 

Organizing Research 

Research^ and engineering are the logical prelimi- 
naries to the development of any new program of chemi- 
cal production, and we believe are equally necessary to 
improvement in the efficiency of established operations. 
Volumes have been written on the subject of organiza- 
tion for research. We claim no originality for the sys- 
tems which we have adopted, but take this occasion to 
record some typical schemes followed in our work, in 
the hope that they may serve as guides to others in 
what to do or what not to do according to their desires 
or tastes. 

The overhead set-up for research must be analyzed 
as a preliminary to any plan to develop a research or- 
ganization. The objective, interest and resources avail- 
able to the directors and executives are of primary 
importance in any research program. Their ability to 
understand the scope of our activities, their confidence 
in our abilities, their determination to see the thing 
throttgh, and their capacity to stand disappointments, 
^are qualities which must be measured and will form the 
foundation on which the program may be built. In 
short, ambitious researchers must exercise care in the 
selection of their bosses. 

Many research projects are doomed to failure before 
they start, because of the lack of interest or under- 
standing on the part of the overhead. If research is to 
be a part of an organization at all, it is entitled to the 
full benefits of co-operative support of every man in 
that organization from overhead to office boy. Re- 
search men are liable to be sensitive and sometimes 
temperamental. They respond to encouragement and 
wholehearted support, while on the other hand, a single 
knocker may wreck the works. 

Sympathetic Direction and Support 

The greater portion of our organized research effort 
has been with the Welsbach Co., Columbia University, 
the U. S. Industrial Alcohol Co. and the U. S. Industrial 
Chemical Co. The confidence and undivided support 
which we have received from the directors and officers 
of these ofganizations, and the mistakes they have stood 
for and paid for, form the basis on which we have been 
able to build recent organizations. 

We always see to it that officers and directors under- 
stand what ye are trying to do and how we are trying 
to do it. We discuss our projects and policies and 
prograrfl with them. We do not even deny them the 
privilege of sharing our disappointments and under- 
standing our failures. We have received in return en- 
couragement, confidence, support. 

A president of a corporation or a chairman of a 
board who reads and understands the research reports, 
knowB and follows the progress of the work of every 
chemist and engineer in \he organization, who cham- 
pions the Mow who is down and encourages the fellow 
who is qp, Md* interprets these results and condi- 


tions to his directors, may be a rarity in some programs 
for the development of chemical production, but in ©Hf 
cases he has been the inspiration. We attribute these 
conditions to the care we have exercised in the seleettoD 
and training of our bosses. They doubtless Will As- 
cribe it to other reasons. 

Our research organizations consist? of personnel, 
equipment, problems. Diversifications of all three of 
these elements, within the scope of the project, is both 
necessary and desirable. 

Picking Men for Team Work 

We have no formula for the selection of the men. 
We do not believe any one can pick a winner every time 
from a group of available chemists. Our best guess, 
based on training, experience and temperament as dis- 
closed by the candidate, is given a trial in the organi- 
zation and the candidate is given reasonable time to 
adjust or eliminate hiipself by a process of natural 
selection. Many chemists who think they are research 
men are not qualified either by training, ability or tem- 
perament to handle research problems. Yet these same 
men may be or may develop into excellent plant men. 
It likewise follows that many chemists who think they 
are qualified by nature to handle plant problems are 
essentially research men. Some men are not fitted for 
either research, plant or sales and would probably do 
better in insurance or music. A man who is essentially 
a plant man is liable to be a nuisance in a research 
laboratory, and on the other hand, a man with re- 
search inclinations is a hazard to any production process. 

Diversification of training and experience among 
the members of a research organization is of the utmost 
value when the organization works as a group. While 
each investigator may have his particular problem, team 
work is a necessary element in order to achieve the 
greatest results. 

The man who is inclined or prefers to play a lope 
hand, who is selfish or secretive, is out of place in any 
organization. Individual effort is limited to the capac- 
ity of a single person, whereas the advantages of an 
organization should be capitalized by producing results 
which represent the combined effort and experience and 
knowledge of a number of men participating. Thus it 
is that many successful developments come from the 
laboratory for which it is difficult to award the credit 
to any individual. 

Equipment for industrial research is selected ac- 
cording to the number and scope of our problems, and 
the amount available is made or acquired in accordance 
with our needs and the progress of our work. A labqra* 
tory for the development of new processes and product! 
should contain all necessary physical and chemical ap* 
paratus for the investigation of each fundamental prin 
ciple involved in the projects under study. Everj 
theory and fact contained in the literature and bearini 
directly on the problem or related problems is mad< 
available to the investigator before work is actually 
undertaken. We regard this as much a part of oui 
research equipment as the apparatus and desksv Mos 
of these chemical and physical facts and theories havi 
to be checked and confirmed, and the laboratory equip 
ment should be ample to meet these requirements. 

Organizing the Experimental Unit 

As the results of the laboratory work are completed 
checked, plotted anddtscussed, plans are con&Wered fe 
an elaboration pf these principles into a small labors 
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tory apparatus. Confirmation of theories and reasoning 
at the laboratory desk and further consideration and 
discussion of results bring us to the point where co- 
operation is required between the chemists and the 
engineers. 

We believe that the place to start and finish a real 
chemical engineering problem is in the research labora- 
tory. For this reason our engineers work with and 
rank with our research chemists. Personal contact and 
discussion during the laboratory development and close 
co-operation in the planning of a semi-commercial unit 
have avoided many misunderstandings and failures. 

Our experimental units have for their purpose much 
more than the checking of the laboratory results ob- 
tained by the research chemist. These units are scaled 
to a size that will permit of a continuous operation over 
a considerable period in order definitely to establish 
engineering data for use in the design of commercial 
units, and to determine capacity, quality of product and 
materials of construction. It must also produce a suffi- 
cient quantity of the product to enable it to be sold and 
finally to determine if it meets the supreme eomgiercial 
test, that is, to stay sold. 

We operate thes§ experimental units from six months 
to two years, depending upon conditions, changes re- 



FIO. 1— CHEMICAL LABORATORY OF RESEARCH PLANT 


quired, market tests, etc. During this period, the oper- 
ation is under the close observation of the research 
chemists who established the basic data for the process, 
the engineers who co-operated and designed, and if pos- 
sible, the mechanics who built the apparatus. Even 
the plant organization which may ultimately be ex- 
pected to erect and operate the commercial units, and 
the sales department which has to sell the product and 
make it stay sold, are kept in contact with the work. 

Incidental to this experimental operation, all ques- 
tions of quality, specifications, market requirements, 
containers and natural sales units are determined. 
The purchasing office becomes familiar with the prob- 
lems involved in locating, specifying and buying raw 
materials, the apparent hopelessness of the problem of 
costs and accounting in the aeration becomes clarified 
for the auditors. And finally the clerks, stenographers 
and office-boys add the new names to their vocabulary 
amjl discuss the prospects of the new process with as- 
surance. 

Innumerable other elements such as I. C. C. regu- 
lations, insurance risk, workman hazards, keeping 
qualities, etc., are determined so that when commercial 
units are finally undertaken, all of. the elements from 
design to sale of products are settled and behind us. 


Concentration on research problems, based on the 
needs and requirements of the organization and ita 
policy for development, requires courage and persis- 
tence, but it must be regarded as necessary in industrial 
work. An industrial research laboratory has a dif- 
ferent objective from that of the academic institution. 
We endeavor to achieve constructive results within a 
limited field, and in a reasonable time, which aim at 
the building of a plant and the production of a product 
at a profit. The academic investigator, on the other 
hand, may choose his problem from the unlimited field 
and for the purpose of making a contribution to science 
or of qualifying for a degree. The objective V)f the indus- 
trial investigator is a process and a pjant to which he 
can point with the pride of achievement, whereas the 
objective of the academic investigator is a contribution 
to science and publications to which he can with equal" 
fairness point with the pride of authorship. The for- 
mer measures his success by the amount of factory 
noise and smoke his work creates, while the latter may 
modestly acknowledge the cheers of his peers, or may 
measure his success by the amount of printer's ink he 
has caused to be consumed. 

The Beginnings at Baltimore 

Such a research organization as outlined was estab- 
lished in the fall of 1916 in the industrial outskirts of 
Baltimore. We selected as a building site a large 
potato patch and surrounded it with a high fence en- 
closing several acres. Here we developed what might 
be called a “research plant.” We are inflicted with 
neither neighbors nor architects. The lighting, heat- 
ing, ventilation and drainage were planned by and for 
chemists with the result that we have an abundance of 
each. Architecturally, as may be observed from Fig. 1, 
the chemical laboratory is below par, bi*t it is what it 
was built for. 

By the beginning of the year this plant was in full 
operation, manned by chemists specially qualified by 
analytical, organic, physical or biochemical training, 
and brought together from Maine to California with a 
liberal allowance for intermediate points. The chemists 
were reinforced with engineers, assistants, mechanics 
and bottle washers. The specific problem placed before 
this organization was the development of uses of alcohol 
and the utilization of the byproducts of the alcohol 
industry. 

The work of the laboratory was soon interrupted by 
war problems and the entire time of the organization 
was devoted for over a year to the development and 
improvement of processes for the production of acetic 
acid, acetone, methyl acetate, ethylene and solvents for 
airplane dopes. The acetone process, which at one time 
supplied 60 per cent of the war requirements for ace- 
tone, was discontinued at the signing of the armistice. 
Methyl acetate and solvents for airplane dopes were 
no longer in demand and the process for the direct pro- 
duction of acetic acid was abandoned in*favor of the 
byproduct acid. Ethylene has since achieved consider- 
able commercial development as a gas for cutting and 
welding and as a standard chemical. 

Thus at the end of 1918 we were like many other 
research organizations — going strong, but not in the 
right direction. 

While the surveyors were staking out the site for 
the laboratory, a competent group of chemists were 
building up our equipment on the "state of the art.* 
Every literature or patent reference, directly or in- 
directly related to our problems, in every country 'Aid 
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language was studied, translated if necessary, ab- 
stracted, classified, indexed and made available to the 
laboratory staff. This file now includes over forty 
thousand references kept strictly up to date. These 
searchers are in constant contact with the laboratory, 
supplying them with advance information, helping over 
the humps and bringing up the rear on patents. The 
department has since been expanded into a general in- 
formation service for the entire business, including 
contemporary progress, commercial development, statis- 
tics, foreign relations, etc. 

Qualifications of the Good Operator 

Good operating chemists and engineers are in a class 
by themselves. Patience, caution and conservatism are 
not natural to a chemist who has been trained to 
\4sualize the invisible, to theorize and experiment. Too 
much imagination and inventiveness are qualities which 
if applied to a production operation will eventually 
wreck it. We prefer men who are hard headed, poker 
faced, unimaginative citizens, possessed of an obsession 
to make the vffieels go round. 

A good operating man will study every detail of his 
operation with a view to increasing its efficiency and 
output. This includes the efficiency and dependability 
of his operators. Each man, woman or boy in his sub- 
units is studied to determine his or her fitness for the 
job. They must be made to fit the job or the job made 
to fit them. This leaves no room on the inside for 
misfits. 

The operating chemist’s problems are production, in- 
cessant production, quality and costs, including the 
•costs of his losses of equipment, materials and time. 
If he has a burning desire to investigate something 
about a going process, let him take his problem to the 
research laboratory and keep it there till he gets the 
answer. Let him remember that the business of the 
plant is to produce and the business of the research 
laboratory is to experiment and develop, but that it 
takes a wiser man than he is to make the two function 
together and avoid the clutches of the sheriff. 

Plant and Office Personnel 

Plant offices are often neglected in spite of the fact 
th*t they are capable of being made one of the most 
necessary and important elements in a plant organiza- 
tion. They should be the connecting link between all 
internal units of the organization and between the 
organization as a whole and the public. Some office 
organizations, if allowed to drift, seem to have a genius 
for developing a high nuisance value and getting them- 
selves disliked both inside and outside the plant. The 
exercise of » little common sense and some of the same 
care on the office personnel and its functions as that 
used on the development of research or operation will 
make an office staff what it should be — the pivotal point 
around which the whole finished organization will 
smoothly and noiselessly rotate. We believe that ac- 
countants,* in addition to holding post-mortems on past 
performances, should supply live figures and facts de- 
signed to assist, direct and control going operations; 
that their costs need not be a blind assemblage of 
figures, but that they should reflect a working knowl- 
edge of the operation and what the costs ought to be — 
at least enough knowledge to enable them to get the 
decimal point in the right *place. This policy means 
that the office becomes a working part of our research 
engineering construction operating organisation and 


not the “short hour aristocrats” of the plant. Orders* 
billing and correspondence come in for their share of 
systematic attention and the “foreign relations” off 
the organization are handled with a minimum of #< aUbi 
building” and “buck passing.” 

Purchasing agents, in addition to their usual prerog- 
atives of browbeating salesmen, are expected to func- 
tion as advance agents for research and engineering, 
to know the stocks of materials ahd supplies in the 
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plant and to anticipate balance and look forward. Their 
job docs not end with writing an order and dropping 
it in the mail, but they are expected to know when and 
where the goods will be delivered, see to it that they 
are delivered, that the stuff delivered is what was pur* 
chased and, more important, what it wanted, and finally, 
to see that the man who wants the stuff knows it is iq 
and where it is to be found. This may look like a big 
contract, but it can be done and is being done wherever 
purchasing offices function according to our plan. 

Having achieved the development of new products 
and processes and reached the point of production, the 
largest problem of all is sales. Unless proper atten- 
tion has been given to the development of sales, which 
includes the promotion and introduction of the prod- 
ucts to the trade, disaster awaits a budding chemical 
industry. 

Sales development is a long and tedious process. It 
takes time and talent for a new producer to butt into 
an old market and it takes more time and more talent 
to introduce new products. New products must be 
guided through the introductory stages by the research 
laboratory and especially by those men most responsible 
for the development. This knowledge and paternal in- 
terest must be capitalized in order to furnish salesmen,, 
even those with technical training, with the proper sales 
points and the necessary enthusiasm. 

The Seasoning Process 

General seasoning of a new organization is the most 
elusive and, therefore, tht most interesting problem 
of them all. It has many discouraging and some mys- 
terious features. Experience and patient hammering 
seems to be the solution if one can live through ft. 
General plant sense, mechanical horse sense, legal lia- 
bilities as applied to purchase, sales and employment 
contracts, insurance, fire risks, employees, risk* and 
safeguards, do not fall within the training and experl- 
ence of the young plant cffiemiftt or engineer, yet it is 
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FIG 3 — HATH OF E8TERFH\ATION OF DILUTE AFKTIC 
ACID IN PRESENCE OF 20 PER < 'ENT ALCOHOL 


incumbent upon the organization as a whole to under- 
stand and handle these and many similar problems. 

The element of mystery is invblvcd in such things 
as running a suction pipe €5 ft. into a well, trying to 
push a loaded conveyor belt, installation of pipe sizes 
which add 100 per cent to 200 per cent of friction load 
to the normal head load of a pump, connecting operating 
units directly to underground sewers, omitting safety 
valves from steam jacketed equipment and trusting 
labor to function 100 per cent perfect. To the seasoned 
factory man, such things are hard to account for. What- 
ever may be the cause of these apparent lapses, con- 
tinued hammering; an occasional steam roller and fre- 
quently some sad experiences seem slowly to wear down 
the list. In time men will learn to apply their physics, 
to think things through, to develop the “high points" in 
supervision so as to “just happen around” at a critical 
time, and finally to leave nothing to chance — to hold 
your aces at all times. No organization will ever be 
free from seasoning problems so long as we have the 
human element to deal with, hut the “rate of frequency” 
may be used as a measure of perfection. 

Ethyl Acetate 

An Example of Organized Production 

The foregoing general outline of the methods followed 
in organizing and preparing for chemical production 
would seem to require a specific illustration to show 
how the machinery works. This is probably best fur- 
nished by selecting a few steps followed in the develop- 



,FIG, 4— RATE OF BSTERF1CATION OF DILUTE ACETIC 
ACID IN PRESENCE OF 40 PER CENT ALCOHOL 


ment of our process for the continuous production of 
anhydrous, chemically pure, ethyl acetate directly from 
dilute solutions of acetic acid and alcohol. 

The production of ethyl acetate is not new and the 
literature is full of descriptions of the methods by 
w'hich it is produced. All of these methods are based 
upon the theory that high concentration is required to 
bring about esterification and that in addition to the 
high concentration, a dehydrating agent, such as sul- 
phuric acid, is necessary. The usual process, as you 
will recall, is the addition of high proof alcohol and 
sulphuric acid to dry calcium acetate, usually followed 
by prolonged refluxing of the mixture!" Finally the 
ethyl acetate formed in the reaction, together with 
alcohol and acetic acid, is allowed to distill over and 



is subsequently neutralized and refined by further dis- 
tillation. 

Our problem was to work large volumes of dilute 
acetic acid varying in concentration up to 15 per cent. 
Old standardized methods and materials were not avail- 
able to us. Some new light had to be thrown on the 
chemistry of esterification and the properties of the 
products of these reactions. 

Following the usual research practice and our abun- 
dant references to the state of the art, we made a few 
cut-and-try experiments on esterification. We played a 
few “hunches” as it were. These, as usual, resulted in 
nothing except to exert a sort of gyroscopic effect 
and to steady the boat. t We determined, therefore, to 
make a basic study of the reactions between alcohol and 
acetic acid. This study included a careful investigation 
of the rates of reaction between alcohol and acid, equi- 
librium conditions, concentration of catalyzers, and 
various ratios of acetic acid and alcohol. Months were 
required to complete these* investigations, bpt the facts 
once established presented an entirely new view of the 
problem, saved months of time in mistakes, or per- 
haps avoided dual failure. 
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New Data on Alcohol- Acetic Acid Reaction 

. The results of these observations were carefully plot- 
ted and the following definite conclusions drawn from 
the facts disclosed: 

(1) That there is a very definite reaction between acetic 
acid and alcohol in dilute solutions. 

(2) That sulphuric acid in very low concentrations is 
an excellent and effective catalyzer for this ester- 
ification reaction. 

(3) That the rate of reaction is comparatively high and 
is materially influenced by the concentration of the 
catalyzer. 

(4) That the reaction is in general more than half 
completed in the first thirty minutes and has 
reached*equilibrium in 150 minutes. 

(5) That the equilibrium percentage of acid esterified 
for all conditions under consideration is determined 
solely by the concentration of the alcohol in the 
reacting mixture. 

* (0) That the old ideas, involving high concentration of 
the reacting materials, a dehydrator, refluxing, 
etc., in the ethyl acetate reaction, are a joke. 

It is also an easy matter to draw some important 
deductions from the facts disclosed in these cases: 

(1) That if the ester can be removed from the reacting 
mixture at the rate formed, without disturbing to 
a material extent the established conditions, it 
would be possible completely to exhaust the acetic 
acid in the form of ester. 

(2) That having exhausted the acetic acid from the 
reacting mixture in the form of ester, the. alcohol 
could be recovered by the usual exhausting process 
and the water residue, having no value, thrown 
away. 

(3) That, assuming the physical facts would permit the 
removal of the ester from the reacting mixture 
without altering the conditions favoring the /euc 

# tion, the operation could be carried on as a hatch or 
as a continuous process. 

The answer !o the one open question brought out by 
the second deduction is found in the property of ethyl 
acetate to fonrw constant boiling mixtures, as might be 
expected from its kinship to ethyl alcohol — an old of- 
fender in this respect. Little note is taken of these 
constant boiling mixtures in the literature on ethyl 
acetate processes, but Table 1 will show their impor- 
tance to our line of reasoning. 

TARLE 1 CONSTANT KOIUNU MIXTURES OH 
KTHlt ACETATE — ALOOIIOi/— WATER 

Roiling Point E«U r Alcohol Watci 

Components l)eg. C percent percent per Cent 

Ester, Alcohol, Water ...70 3 S3 2 90 7X 

Ester, Water. . . 70 !\ 91 4 . 8 6 

Ester, Alcohol 71 8 69 4 30 6 

Esttr ..77 2 100 0 


All of the curve deductions (see Figs. 3, 4 and 5), 
including the use of the properties of the constant 
boiling mixtures, and the relations of these to the 
solubility mixtures, were promptly put to the test of 
laboratory apparatus and confirmed. 

We then turned to the design of a large scale experi- 
mental unit, utilizing some war equipment which was 
delivered months after the armistice, and junk. It had 
many misfit dements which did not meet even the cal- 
culated requirements of the basic data. It was far from 
mechanically perfect, and it leaked. 

The Semi-commercial Unit 

Nevertheless, this experimental unit served a very 
valuable purpose. It operated for several months and 
produced a product at a profit. It gave the engineers 
an opportunity to study the materials of construction, 
and the design. It gave the chemists a chance to find 
out some things about continuous operations of this 


character, which they had not heretofore known, for 
example : They expected to produce ester of high qual- 
ity and free from aldehydes. They were unsuccessful 
in this until they discovered that a small amount of 
aldehyde was formed in the operation and carried into 
the finished product. The experimental unit gave op- 
portunity to introduce a minor change which resulted 
in the accumulation of the aldehyde and* its complete 
separation from the final product. 

The experimental apparatus had a capacity of 800 to 
400 gallons per day and was operated on a 24-hr. basis 
continuously for months at a time. During this period, 
the engineers had every opportunity to study the per- 
formance of the apparatus and to design a new machine 
embodying the ideal requirements as developed in the 
original investigations, and at the same time meeting 
the operating requirements as developed in the large 
scale experimental apparatus. In the meatnime, the 
market test showed the product of this process to be 



EH! 6 -ETHYL ACETATE PLANT 


exceptionally good. There was no difficulty in selling 
it or making it stay sold, and the demand for larger 
production was constantly increasing. We had reached 
this point in our work when one of our former 
associates, for whose opinions we had the greatest 
respect, but who had not kept up to date on our work, 
advised us that in his opinion we were “trying to drive 
a pile, a railroad spike and a tack with the same 
hammer in one operation.” 

The large scale designs were finally completed, put 
in the shops, erected and put into operation. (Fig. 5 
shows plant.) This machine was kept under continuous 
observation by the research laboratory and the engi- 
neers for a period of over a year; daily reports in the 
form of operating logs were kept, not only for the 
guidance of the plant operating men, but also for the 
research chemists and engineers. These reports formed 
the basis of a subsequent complete re-analysis of the 
process and plant by the research laboratory for the 
purpose of establishing all facts and data ftiat had 
developed in subsequent construction and operation, 
with a view to improving the design, materials of con- 
struction, operating features, etc. 

The changes found necessary as a result of this 
re-investigation were very minor, and a secoitd unit is 
now ready for operation which is almost an exact dupli- 
cate of the first. The monthly production of anhydrous 
chemically pure ethyl acetate by the continuous esterifi- 
cation of dilute acetic acid by this process is now over 
150,000 gallons. 


no 
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Research Bureau Laboratory 
Standard Steel Car Co. 

By Richard Kimbach 

T HE Research Bureau Laboratory, located on the 
ground floor of the recently completed Cafeteria 
Building at thp plant at Butler, I'a., embodies some of 
the best features of a number of laboratories visited 
by the metallurgist. Much of the apparatus, furniture 
and other equipment was specially constructed to his 
designs and specifications. In most cases this equip- 
ment was built in our own shops. 

The laboratory has five units: A physical testing 
laboratory, a heat-treating laboratory, an experimental 
machine shop, a metallographic laboratory and a chem- 
ical laboratory. The disposition and character of the 
equipment as planned and installed insure the execu- 
tion of all work with due economy of time and effort. 

The physical testing laboratory, the- heat-treating 
laboratory and the machine Iffiop were combined, be- 
cause this arrangement promises facility of operation. 

The physical laboratory is equipped for all kinds of 
physical tests. It contains the following Testing 
machines: A 200,000-ft. automatic and autographic 
universal testing taachine; a BO, 000- in. -It), automatic 
and autographic torsion machine; i\ cold bend machine; 
a repeated impact machine; a vibratory machine; a 
slip abrasion machine; a I20-ft.-lb. combined impaect 
tension and cantilever notched bar bar-testing machine. 

The heat-treating equipment is modern in every 
respect. The arrangement is excellent for research 
work, such as case-hardening and other heat-treating 
experiments. The equipment consists of two electric 
muffle furnaces and an electric carbon resistance high- 
speed furnace. A high-resistance double-scale wall 
mounting indicating pyrometer with an eight-point 
switch is used for reading the temperatures of the fur- 
naces. Th< quenching is done in fom tanks, each 
2x2x25 ft. Two of t fie tanks are for oil, one for brine 
and the other for water. These are provided with wire 
baskets so that the specimens nui.\ be dropped as soon 
as they have been quenched. Water, air and steam jets 
are also arranged for hardening. A hood for taking 
away the furms and heat is over all furnaces A Bnnell 
machine is used for checking the heat-treatments, as is 
also a scleroscope. 

The machine shop is equipped with the machines 
necessary for tin sampling and preparation of tests for 
physical testing, chemical and microscomc anahsis 

Mktalukjkaphic and ( hkmicai Lamokatokiks 

The metallographic laboratory also serves as the bal- 
ance room. It is equipped with thoroughly up-to-date 
apparatus, including an optical bench. The microscop* • 
is an important lcature of tht modern laboratory and 
no pains have been spared to make* this one complete 
in every respect. The optical bench is mounted on a 
stand of drawers in which the photographic plates are 
filed. Experiments in pyrometry can be carried on in 
this room. For this purpose a work bench runs along one 
wall. The critical point machine is set up at one end of 
this work bench. The balance table is placed so as to be 
most convenient to the adjoining chemical laboratory. 

The chemical laboratory has the equipment of a first- 
class analytical laboratory. The, work tables are com- 
posed of alherene stone mounted on drawer and 
cupboard units. A hood unit 12 ft. long and 3 ft, wide 
is provided, the working table of which is covered with 


alberene stone. The hoods have not only the customary 
upper draft into the stack but also a lower draft. This 
draft is sufficient to pull out heavy fumes, which 
otherwise get into the room. It is supplied by an acid 
fume-resistant exhaust blower. The hood unit is 
divided into four compartments. One compartment is 
used for sulphur determination apparatus, one for 
phosphorus, one for dissolving samples and the last for 
testing fuels, oils and gases. Nearly all hot acid solu- 
tions are cooled under the hoods, and in a large measure 
the atmosphere of the laboratory is quite free from acid 
fumes. A large cabinet is placed at one end of the 
laboratory, for storing chemicals and glassware which 
are not used daily. 

A shower bath head is placed in the ‘chemical labora- 
tory for extinguishing burning clothing or for diluting 
corrosive liquid splashes. It is provided with a chain 1 
fastened to a quarter turn valve so that the water may 
be released without difficulty in time of accidents. No 
drain is provided in the floor, as the use of this shower 
should be infrequent. 

The service is piped above the tables and 'In the hoods. 
The tables and hoods are provided with numerous elec- 
tric power plugs for the operation of motors, ovens and 
the like. The piping system comprises drains, oxygen, 
hot and cold water, compressed air, vacuum, gas, dis- 
tilled water and high- and low-pressure steam. The 
pipes and fittings are painted with distinctive colors 
denoting their use, which makes it an easy matter to 
locate trouble. The color scheme used is given below: 


Surviri 

( ‘iilor of Pipe 

Color oft Fit tiir 

Acetylene 

111 lie It 

Black 

Comprease. 1 air 

Yellow 

Black 

Rleotrieit\ , 1 ID v . <1 < 

Black 
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Green 

< JtlN 
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Gray 

IlvdruKcn 
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< >*vk< n 

Yellow 

Yellow 

Pyrometers 

Black c 

Gray 

\ jicuuni 

< ircen 

Green 

Writi r. cold 

HI, it. 

White 

Water, hot 

While 

Block 

\\ alei , dlM ill, (1 

( * 1 11 HH 

Rubhi i 

U <H(r and *e\vnn 

r:rn\ 

Gray 


The vacuum is furnished bv small vacuum pump, 
which starts and stops automatically. 

There is also :i storeroom for heavy chemicals, appa- 
ratus and miscellaneous supplies This storeroom has 
a card system which is kept up to date, making it pos- 
sible to tell the amount of material on hand at any 
time. 


New Uses for Grain Sorghums 

The grain sorghums, a comparatively new crop in 
the United State's raised largely only for the feeding of 
farm animals, are now being used in increasing quanti- 
ties for human food and various industrial purposes, 
accouling to the United States Department of Agricul- 
ture, and are leceiving attention from the manufac- 
turers of alcohol and starch. Feterita and milo, which 
contain on an average 65 per cent of starch, seem to 
be especially suitable as raw material for the manu- 
facture of high-grade starch by commercial processes. 

The results of a study on the physical character- 
istics and the chemical composition of milo and feterita 
have just been published in Department Bulletin 1129, 
by George L. Bidwell, Leslie E. Bopst, and John D. 
Bowling, Bureau of Chemistry. This study was made 
to provide a basis for the utilization of grain sorghums 
in the manufacture of starcji and feeding stuffs, and 
to furnish data fdr engineers who may b# called upon 
to design machinery for milling, all of which data are 
included in this bulletin. 



Effect of Temperature 
On the Mechanical and Microscopic 
Properties of Steel 

By George C. Priester and Oscar E. Harder 

Assistant Professor Mathematics and Mechanics, and AshchImIi 
P rofessor MetalloRniphj , University of Minnesota. 


Properties of a Low-Carbon Steel 
in the Blue Heat Range Are In- 
herent to That Temperature and 
Are Not Duplicated When Same 
Metal Is Tested at Room Tem- 
perature After a Corresponding 
Tempering 


T HIS investigation was instituted early in 1920, 
and had for its purpose a study of the mechanical 
properties of steels at elevated temperatures, the 
properties of these same steels at ordinary temperature 
after having been heated to various drawing temper- 
atures, and, finally, the correlation, in so far as possible, 
'ftf these properties with the microstructure of the steels. 

Previous Investigations 

Recently published investigations on this subject 
include those by French, 1 MacPherran,* Spooner 1 and 
D'Arcambal.'* French first investigated boiler plate of 
firebox and marine grades with carbon contents of 0.19 
and 0.25 per cent respectively. 

As a means of comparing these results Table I has 
been prepared. In it a ratio has been figured between 
the properties of these steels at room temperature and 
at that temperature which showed the maximum tensile 
strength. Some calculations are only approximate, 
localise the values had to he taken from the published 
curves.# • 


TWM.K I VIOLATION OF MECHANICAL PROPERTIES AT 
Hi HI AND ROOM TEMPERATURE 
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It will be observed that the present authors have 
obtained a lower ratio for the tensile strength, but 
higher ratios for the other values. This can probably 
be attributed to the different heat-treatments, since we 
have tested the steel at room temperature in the hard- 
ened conditions, whereas other investigators have used 
annealed or drawn steels for their tests at room tem- 
perature. 

Scope op the Investigation 

The present investigation has included the following: 

I >evelopment* of apparatus for determining the mechan- 
ical properties of steel at elevated temperatures; tests 
on ’hardened 0.16 per cent carbon steel to determine 
the maximum stress, proportional limit, yield point, 
reduction of acea, and elongation at temperatures from 
to 600^ deg. C.; determination of these same prop- 

1 “Tensile Properties of Boiler Plate at Elevated Temperatures.” 
A f ininy A Mot., February 1920, No* 158, See. 15. Also in Chcm 
A A/ft., 1922, vol. 26. p. 1207 Discussion of MaePherrans paper 
Comparative Tests of Steels at High Temperatures," Proc . 
O vol 21. pp. 861-3 (1921). 

’"Comparative Tests of Steels at High Temperatures," Proc., 
A S.T.M., vol. 21. pp. 852-860 (1921). Also in Chem. & Met., 
1921, vol. 24, pp. 1163-55. 

’Discussion of MacPherran’s paper, pp. 863-8. 

‘September meeting American Society for Steel Treating (1921) 
These results apply to tool steels, rather than material of Jow- 
^-urbon content 
f'hcm. A Mot,. Jan. 11, im. 


erties on specimens which had been hardened, drawn 
at various temperatures from 100 to 600 deg. C. and 
tested at ordinary temperature; and. the impact prop- 
erties of specimens tested at ordinary temperature 
after hardening and subsequently drawing at various 
temperatures. There is also included the Brinell and 
scleroscope hardness values on the drawn specimens and 
the microscopic examination. 

Hot-rolled steel ; i- in. diameter was used of the follow- 
ing chemical composition? C 0.16, Mn 0.46, S 0.084, 
1* 0.009. All specimens were annealed after machining 
and before hardening in order to give a uniform 
structure. The various heat-treatments are discussed 
under the particular test to which they apply. 

Tests at Elevated Temperatures 

• 

In order to make tests at elevated temperatures, a 
special apparatus was developed, a sketch of which is 
shown in Fig. 1. The temperature of the specimen 
was measured by a carefully calibrated thermocouple, 
the hot junction of which was clamped in contact with 
the lower shoulder of the specimen. The specimen was 
gradually heated to the desired temperature by means 
of the electric furnace and was held at that temperature 
for 30 minutes to establish thermal equilibrium. Under 
these conditions it is believed that any heat changes 
which took place during the testing of the specimen 
are negligible. It is believed that there can be no 


Heat circuit llO-rc/H 



FIG. 1 — SKETCH OF APPARATUS FOR MECHANICAL TESTS 
ELEVATED TEMPERATURE 
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KIG 2 TYUK'W, STRESS-STRAIN CURVES, SPECIMENS 
Ql MONTH Mil I'KOM f» 1 »> DEG C ANI > THEN TESTED 
\T THE TEMPERATURES \i»TEl» 


question about tht* accuracy of the temperature meas- 
urements for these tests. 

It will be olwerved from the figure that the extension 
was measured by means of two Ames dials on opposite 
sides of the specimen. The character of the stress- 
strain diagram and incidentally the care with which 
this work has boon done are shown m two typical curves 
in Fig. 2 . The specimen used in making tests at elevated 
temperatures is also shown in Fig. 1. The extensions, 
as measured, doubtless are for a longer gage length 
than 2 in., but this condition would only change the 
slope of the stress-strain curve, this making it impos- 
sible to calculate accurately the modulus of elasticity, 
but would not affect any of the data herein reported. 

Data in Table II show* the results of the tests made 
on this steel at temperatures from 20 to 600 deg. C. 
The heat-treatments which these steels received before 
testing should In* noted/ because some investigators 
have tested steels without any heat-treatment, and 
usually they have annealed or drawn the specimen at 
a temperature above that at which it was to be tested 
before heating it for the te5t. at elevated temperature. 
Our steel had been given an anneal and then hardened 
before beating for the test at elevated temeprature. 
It 1 had not been drawn before testing. This probably 
accounts for the fact that maximum stress, yield point 

*Th© teat plows wit* machined, heated to 910 cleg. C.. held for 
£ A°'2 r * slowly in the furnace, reheated to 910 deg. C.. 

held for 30 minutes, then quenched in Ice water. The specimens 
were then placed in a testing machine as shown in Fig. 1, heated 
to the temperature shown, held at that temperature 1 hour and 
tested at that temperature. 


TABLE II -EFFECT OF TEMPER ATP RE ON THE MECHANICAL 
PROPERTIES OF STEEL 
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3B 

20 

44,000 

54,300 

73,700 

77 

4 

24 0 

3\ 

20 

46.400 

54,000 

74,200 

77 

2 

31.5 

5A 

100 

41,400 

51.900 

69,600 

78 

7 

27.0 
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200 
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75 

7 

32 0 

4 A 
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2A 
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7 \ 
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2 3,200 
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or proportional limit never exceeds the values obtained 
at ordinary temperature. However, there is a well- 
marked maximum in these curves clearly shown in 
Fig. 8 which is in good agreement with results found 
in previous investigations. The character of the 
fracture of these test specimens seems to be rather 
significant and these fractures are shown arranged in 
order of the increase in temperature from left to right 
in Fig. 4. The marked decrease in the maximum stress, 
yield point and proportional limit begins at about 350 
deg. C., and this seems to be in general agreement with 
the breakdown in the microstructure (Figs. 6 to 13.) 

Quenched and Tempered Steels 
Specimens used for testing this steel after tempering 
correspond to the A.S.T.M. standard. Heat-treatment 
of the machined bar consisted in annealing 1 hour at 
010 deg. (’., furnace cooling; hardening in ice 4i water 
after 30 minutes’ soaking at 910 deg. C., then heating 
to the various drawing temperatures, holding at that 
temperature for 4 hour and then cooling in air to room 
temperature. Results of these tests are shown in Fig. 5. 



FIG. 3— MECHANICAL PROPERTIES OF QUENCHED 0.16 C. 
STEEL AT HIGH TEMPERATURES 
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FIG 1 FRACTURE OF SPECIMENS RrT>KEN AT HIGH 
TEMPERATURE ( ADOPT HALF SIZE) 


The mechanical properties— maximum stress, yield 
point, proportional limit, reduction of area and elonga- 
tion -are approximately straight line functions of tin* 
drawing temperature. There are no maximum and 
minimum points which result from the steel having 
been drawn at 300 deg. C. This leads to the conclusion 
that the maxima and minima observed when the tests 
are made at elevated temperatures are due lo the tem- 
perature at which the tests are made and not to the 
fact lhat t he steel has been drawn at certain tem- 
peratures. 

Impart Pro per ties —The impact test data are shown 
in Table III. Tensile test specimens were turned down 
lo 0.230 in diameter between gage marks; the specimen 
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was 4 in. long and the A-in. shoulders at each end were 
threaded clear up to the fillet. The results are erratic, 
but seem to indicate that the impact tensile, reduction 
o'f area and elongation show a minimum after a draw 
at 160 deg. C. There is then an increase in these 
properties up to about 500 deg. C. with possibly a 
little falling off after a draw at 600 deg. C. 

Notched bar tests show a gradual increase with the 
increase in drawing temperature. The test pieces were 
notched before hardening (which is not the usual 
practice). They were 10 mm. square, 55 mm. long, 
notched at the center half way through. The notch was 
1 mm. wide and had a round bottom. 

Brinell and Scleroscope Hardness — Brinell and 
seleroscope hardness tests were made on the specimens 
which had been tested at elevated temperatures for 


TABLE IV EFFECT OF DRAWING TEMPERATURE ON THE 


HARDNESS 


Drawing 
Temperature.. 
Brinell . . 

20 

148 

147 

100 

143 

146 

200 

146 

149 

Average 

146 

144 

148 

Scleroeeopc 

41.0 
38 5 

40 0 

38 0 
30 5 

A vi* race 

39 8 

40.0 

38 8 


OF 
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250 

300 

350 

400 

500 

600 


143 


142 

137 

131 


145 


140 

134 

126 


144 


?4~l 

136 

*130 

38 4 

41 6 
39 6 
38 6 

41 % 
41 7 

40 3 

37 3 

33.1 

30 1 







38 4 

30 0 

41 1 

37 3 

33.1 

30.1 


their tensile properties. They had not only been drawn 
at the various temperatures shown but had also been 
stressed in tension at those temperatures. The data 
from the hardness tests are given in Table IV and 
are shown graphically in Fig. 5. The results are aver- 
ages of at least five tests on the individual specimen. 
The effects of drawing temperatures on these values 
are in general agreement with the effects on the tensile 
properties of these specimens at high temperatures 
(shown in Fig. 3) rather than when tested in tension 
after a draw. However, there are observed peaks in 
the curves for the Brinell and scleroscope hardness 
curves at draws of 200 and 350 deg. C. respectively. 
No explanation is offered lor this phenomenon. 



fig. 5 — PROPERTIES of quenched and tempered 
0.16 C. STEEL 
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\I icroHCOpic Examination -Microscopic examinations 
of the specimens which had been drawn at various 
temperatures show first of all that the hardened spec- 
imens still contained some free ferrite and are re- 
produced in Firs. 6 to 14 inclusive. The amount and 
distribution of ferrite seems to be fairl> uniform in 
the different specimens. There is an indication of a 
breakdown in the hardened areas at the higher draw, 
particularly at 400 to 600 deg. It is difficult to get 
satisfactory etches on hardened steel of this low carbon 
content. 

Conclusions 

(1) Plain carbon steel containing 0.16 per cent car- 
bon, when tested at temperatures ranging from 20 to 
600 deg. C M shows a maximum in the maximum stress. 


yield point and proportional limit curves at about 300 
deg. C.; however, these values do not exceed the corre- 
sponding values at 20 deg. C. It shows a minimum in 
the reduction of area curve at approximately this same 
temperature, with a less pronounced minimum in the 
elongation curve. 

(2) These changes in the physical properties are due 
to the temperature at which the test is made and are 
not the result of the steel having been drawn or tem- 
pered at a certain temperature. This is shown by the 
fact that when this steel is drawn, then cooled to ordi- 
nary temperature and tested, there is no maximum 
or minimum observed in the curves. 

(3) Above about 300 deg. C. the minimum stress, 
yield point and proportional limit decrease almost as 
a straight line function of the temperature at which 
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the test is made, and the effect on the maximum stress 
is the most pronounced. There is a corresponding in- 
crease in the reduction of area and elongation, but the 
elongation is approximately constant above 400 deg. C. 

(4) The impact toughness increases with the draw- 
ing temperature and appears to be nearly a straight 
line function of the drawing temperature. 

The results of the impact tensile tests show a slight 
decrease in the tensile strength, reduction of area and 
elongation for specimens drawn at 100 deg. C. At 
higher drawing temperatures these values increase with 
increase in the drawing temperature. 

(5) Microscopic examination shows changes in the 
microstructure which correspond to t he changes in the 
mechanical properties at the higher temperatures (400 
!o 600 deg. C.), but do not seem to throw any light on 
maximum and minimum points in the curves for tests 
at 800 deg. C. 


Recent Work on the Separation of Isotopes* 

T HE SEPARATION of isotopes is of timely interest, 
inasmuch as Dr. Aston and Professor Soddy have 
just been awarded the Nobel prize for their work in 
this connection. It was Soddy who gave the name to 
isotopes and who began his work in 1914. Aston’s 
work is later, and has to do with those of common 
elements. 

It would be as difficult to answer the question “what 
is an isotope?” as it would be to expound tin* problem 
“what "is a scissor?” or “what is a trouser?” They are 
indeed atomic twins, triplets, quadruplets and even 
xextuplets and octuplets. Isotopes of an element have 
substantially all properties in common except atomic 
weight. Isotopes of chlorine have, for example, masses 
respectively of* 35 and 37. Six have been found of 
mercury and eight of tin. On the other hand, oxygen 
nitrogen, carbon and hydrogen appear to be homogene- 
ous, and have only one atomic weight ; to be, therefore, 
without isotopes. 

The whole thing is revolutionary, in that it attack* 
the chemist in his most sensitive spot, where his most 
painstaking work has been carried on — his table of 
atomic weights. It makes his meticulous fractions mere 
averages of mixtures of isotopes of which the mass of 
each is indicated by a whole number. On the other 
hand, it connects up and coincides in a remarkable man- 
ner with the Lewis-Langmuir theory of atomic and 
molecular structures. Aston's deductions, like Lang- 
muir’s, may be wrong, but it is hard to deny them in 
the face of such an overwhelming flood of coincidences 

.is is found in support of them. 

• 

Aston’s Process of Separation 
The Aston method of procedure consists, first in 
obtaining the positive rays of a given material by the 
adoption of a modification of Sir J. J. Thomson’s 
method of positive ray analysis. The material is first 
ionized by X-rays and passed through a fine slit, giving 
a narrow ribbon of rays. These are then passed be- 
tween positive and negative poles which deflect the 
positive rays in the direction of the negative pole. 
Passing now through a diaphragm the positive rays are 
again deflected by a magnet, so that they strike a 
photographic plate. If, then, all rays have the same 
mass they should strike the plate at the same spot. 
Aston's experiments show this to be the case with ele- 


*K6aum4 of a talk by Dr. Jamea Kendall, of Columbia Unl- 
\ orsity, before the. New York Section of the Ajnerlcan Chemical 
society Dec. 8, 1888. 


ments which have atomic masses of whole numbers 
based on oxygen as 16. An oxygen gives only a single 
mark. Those having fractional atomic weights give 
more than one line, as, for instance, chlorine which 
gives one line at exactly 35 and another at 87, the line 
at 35 being three times as strong as thai at 37. Neon 
shows a line at 20 and one at 22, but that at 20 is ten 
times brighter than the one at 22. He tested out 
carbon monoxide in the same way, and got bands at 28, 
at 12 and at 16. Carboy and oxygen show no isotopes, 
but the undissociated positively charged CO went just 
where it belonged, to 28. He made a great number of 
tests and reached the conclusion already given, that 
with oxygen as 16 every element that shows a frac- 
tional atomic weight consists of isotopes having masses 
of whole numbers, while every element with a whole 
number for its atymic weight with oxygen as 16, is 
homogeneous, i.e., it has no isotopes. 

The Ionic 1 Migration Method 
The principle of the moving boundary is here being 
utilized An agar-agar gel containing a chloride is 
inserted as a short middle section in a long horizontal 
tube, being preceded by a gel containing a faster anion 
(hydroxide ion) and followed by a gel containing a 
slower anion (acetate ion). When a current is passed, 
the boundaries between the solutions remain perfectly 
sharp, and the chloride moves slowly toward the anode. 
Now tubes of hydroxide gel are inserted before it 
reaches its goal, and after it has traveled, say, 100 
ft., the chloride gel is sectioned and analyzed. If 
Cl (35 and Cl (37) possess different mobilities, the front 
section should contain only the* one* isotope, the second 
section only the other. 

The Discharge Potential Method 
A lthough the free energy charges involved in the 
separation of an electron from isotopic ions such as 
(4(35) and Cl (37) are not necessarily identical, owing 
to the different constitutions of their nuclei, it is un- 
likely that the discharge potentials of the reaction: 
2 Cl — » Cl, -j- 2 minus will be appreciably different in 
the two cases, when expressed in volts. What is more 
important than any possible intrinsic difference is the 
fact that in the natural isotopic mixture the concen- 
tration of CP (35) is more than 3 times that of 
Cl" ( 37 ) . Provided the familiar Nernst E.M.F. equa- 
tion applies, therefore, the discharge potentials of the 
two ions in any solution should differ by about 0.03 
volts. If now we can adjust our current so that it 
is just above the decomposition potential of one ion, 
and just below that of the other, and if we can with- 
draw the discharged products immediately, then a per- 
fect separation should be possible. Possibly the 
utmost that will be obtainable in practice, will be an 
“electrolytic fractionation.” 

The experimental details are now being developed 
and perfected, before actual runs are made. Mercury, 
magnesium and lithium are under investigation in the 
connection, as well as chlorine. 

The Freezing Point Method 
Although attempts to separate other isotopes by 
analogous methods have not succeeded in the past, it is 
possible that in an extreme case such as Li (6) and 
Li (7), where the atomic masses vary by 16 per cent, 
an appreciable difference in the points of fusion of the 
pure isotopes will exist, and so permit a separation by 
fractional crystallization. This method is being tested 
out at the present time, with lithium and potassium. 
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Ethylene as a Source of Alcohol 

A Study of the Distillation Gases Yielded by Trent 
Amalgams, With Special Inference to Their 
I'nsaturated Constituents* 

* Ky J. 1). Davis 

< 'lii'inlst, IMttNbuiKli I'AiHtinMni M.iinm 

r s j:\in-m f,r Min* 

S IXTY years ago M. Bert helot lound that ethylene 
could be seli*ctively absorbed from gaseous mixtures 
by concentrated sulphuric acid and that the compound 
formed by the chemical union of the gas and acid was 
readily decomposed by heating with water, yielding 
ethyl alcohol. Only within the last few rears has there 
been any attempt, to make use of this discovery tech 
nically. Bur>' working in England at the Skinnmgrove 
Iron Works and on a commercial scale, developed a 
technical method for convening the ethvlene of coke 
oven gas into alcohol. With a gas containing less than 
3 per cent of ethylene, he obtained a \ ield of 1 G gal 
of alcohol per ton of coal carbonized. 

I)e Loisy J perfected a technical method for treatment 
of coke -oven gas , for alcohol. Evulentlv this work was 
carried out on a semi-commercial scab 1 His met boil is 
based on the use* of catalytic age. its foi hastening the 
absorption of ethylene by sulphuric and. He uses part 
of the spent and for drying the gases and part for the 
manufacture of ammonium sulphate Excess and is 
reconcent rated by waste heat. Others ha\e worked on 
the problem, hut so far there has been no large recovery 
of ethylene from coke-oven gases. The chief difficulty 
seems to lie ju the low efficiency (about !>() per cent > of 
methods and the relatively low concentrations of ethy- 
lene in the gases treated. Gas from Trent amalgam' 
contains much larger percentages of ethylene than doe.- 
coke-oven gas, as will presently he shown, and if il 
should ever prove practical to treat industrial gas foi 
alcohol, this gas would offer attractive possibilities. 

( armon i/iNG Trent Amalgams 

The method used here to carbon i/.e the amalgams 
differs from an\ now used for the commercial carboniz 
ation of coal. In ordinary practice, coal charges are dis 
tilled at. all temperatures from the decomposition point 

*10 port of 1 1 1 \ i k 1 Igritloiis, Srrl..l No ' 1 t T* 

Kbit v, "Ethylene Alcohol From <\>U. < »\ . n * / n.v 

Jounuil vol IIS ivc .*10. 1010. |> Ms 

*1 )r LoI.mn, M |; . "Sm un pioe»ib‘ Indus! u< I d> t ibi icul ion 
synl hclli|uc do Cahool ol di I'ollu r <i piith d< ,s t,:iz di do t Illation 
<U> la houlllc/' Cutup tind , \ o| 1 7 o Jamt.n» I'ijO, pp (>m il 
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of the coal to the highest retort temperature, and no 
definite temperature can he fixed on as the temperature 
of distillation. With the method here used, the dis- 
tillation range was made narrow This was effected by 
feeding the charge regularly into a retort kept at con- 
stant temperature -that is, the predetermined distilla- 
tion temperature. Distillations were conducted at tem- 
peratures loo, 500, 000, 700 and 800 deg. 0., and the 
gases evolved were measured and analyzed. Samples of 
the coal and oil used to prepare the amalgams were dis- 
tilled undei i he same conditions as were the amalgams 
for purpose 1 ' of comparison. 

E X PERI M E N p l A 1 KkS I J I TS 

The matt rials used in the experiments were Illinois 
coal obtained from the Big Muddy Coal & Iron Co., 
Herrin, 111., and an asphaltic hast 1 fuel oil. An analysis 
of the coal is given in Table I, which also show's the 
fractionation results for the oil Table II gives the 
analyst's of gases evolved from amalgam, coal and oil at 
temperature- 100, 500, GOO, 700 and 800 deg. C., together 
with total yields of gas and light oils scrubbed from the 
gas. KesulN for the 700 deg. amalgam run are not 
reported, owing to the fact that, precipitated carbon 
clogged t he mains and rendered the gas samples taken 
of doubtful value. 

In general, the oils give higher yields and richer 
gases; the amalgams give sormwvhat less gas of poorer 
quality; and the coals give the lowest yields and the 
poorest gas. It is an interesting fact that the run at 
800 deg. C, (with continuous feed) gave almost as 
much gas for the amalgam as for the oil, and gave a 
gas of slighth better quality. If thus appears that at 
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VlG l I’EK < 'TO NT OF ETHYLENE IN CASES FROM OIL. 
AMALGAM AND Do A L 


this temperature Trent amalgam is just as good ma- 
terial for making commercial oil gas as the oil itself. 
The amalgam, would of course lie the cheaper, and 
further, it will he noted that under these conditions 
more oil was scrubbed from the amalgam gas than from 
the oil gas. Of course if a rich oil gas is wanted, the 
best pioredure is to crack the straight oil at a lower 
tempera t ure. 

The percentages of oxygen-contaming gases for the 
coals and amalgams are considered somewhat high. This 
is due partly to the method of feeding the retort and 
partly to the fact that the coal used was of high oxygen 
content? As for the first cause, the charge ft*l was 
liitcly divided, and must have carried into the retort a 
fair amount of adsorbed air. 

U n sal u rated (wn.s The percentages of unsaturated 
vases are uniformly higher for the oil except with the 
run at 800 deg. C ., where the amalgam gives the highest 
percentages. The coals give the lowest percentages of 
unsat uraled gases, but slightly higher, perhaps, than 
would lie obtained by commercial methods of carboniza- 
tion The amounts of these bodies found for the amal- 
gams are intermediate between those for the oil and 
ioitl. Unsaturated gas is reported here as ethylene 
< C Hr), and it is probable that 95 per cent of it actually 
vv UK ethylene. Especially is this true when it is con- 
sidered that the gas had passed a charcoal scrubber, 
which would have a tendency to remove heavier gases. 

Yield a of Unsat united Gases From Amalgams- Table 
III givos the yields of unsaturated gases from amal- 
gams at the corresponding temperatures ol distillation. 



FIG. 2— YIELD OF ETHYLENE IN CU.FT. FEE 
• TON OF CHABGB 


TABLE III— YIELDS AND ALCOHOL EQUIVALENTS OF 
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and their equivalents in alcohol, assuming complete re- 
covery. Figs. 1 and 2 show the data graphically. As a 
basis of comparison of yields we may take BuryV figure 
of l.d gal. of absolute alcohol per ton of coal charged in 
byproduct ovens. Assuming a 50 per cent recovery, this 
would mean a possible yield of only 3.2 gal. of absolute 
alcohol per ton of coal from coke-oven gas, whereas from 
Trent gas thme is possibly from 3 to 32 gal. per ton of 
amalgam charged It would thus seem that Trent gas is 
ideal (second onl\ to oil g«f8) for I he application of an 
alcohol recovery process. 

Ixe enreru of Kthyleue as Alcohol So fai it has not 
been possible to recover from coke-oven gas more than 
50 per cent of ethylene contained as alcohol, but it 
would undoubtedly be possible to improve this figure 
considerably In research. The problem offers possibili- 
ties, particularly in connection with the rich Trent gas 
Foi example, l)e Uoisy found that he could increase con- 
siderably the speed of absorption of ethylene by sul- 
phuric and through the use of catalytic agents, and 
therein increase the recovery of alcohol. 

Loss of Heating Value Through linnoral of Ethylene 
Emm (discs Table IV shows that the loss of heating 
value suffered by Trent amalgam gases on removal of 
tin* ethylene is not an important consideration. They 
are rich gases to start with, and the removal of ethylene, 
although that gas has a high heating value, does not 
bring their heating value below- that of the best indus- 
trial gases. 
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It may he stated further that the ethylene in the 
composite gas has a market value much below that 
which it would have as pure gas. For example, (see 
Table III) a GOO deg. distillation will yield 10,850 cu.ft. 
of composite gas, 955 cu.ft. of which is ethylene. The 
ethylene if recovered commercially pure would be worth 
1 cent per cubic foot, or $9.55, whereas all the gas (at 
50 cents per 100) would be worth about $5.40. 


Flaky Fractures in Tool Steel 

In connection with an extended investigation of high- 
speed tool steels now under way at the Bureau of Stand- 
ards a number of treatments were applied to a single 
heat of high tungsten, low vanadium steel to determine 
whether so-called fish scale or flaky fractures could be 
produced intentionally, irrespective of the quality of 
metal as has been claimed. Normal fractures were ob- 
tained, however, in all cases, but these tests will be 
supplemented by further work with steels of question- 
able quality. 




The Low-Temperature Carbonization of Coal 

III. — The Clinehfield Carbocoal Plant 

By Harry A. Curtis and Earle E. Daughton 


T HE Carbocoal process, a* finally developed at 
Irvington, N. J., consisted of the following steps: 
1. Crushing the coal and carbonizing it at a 
relatively low temperature in primary retorts provided 
with means for agitating the coal and advancing it 
continuously through the retorts, 

2. Crinding the carbon residue, fluxing it with pitch, 
and briquetting. 

ft. Carbonizing the briquets at a relative^ high tem- 
perature in secondary retorts to harden them and render 
them smokeless. The experimental plant at Irvington 
grew to be a semi-commercial installation before the 
work there was discontinued, but the plant was never 
put on a purely production basis. In September, 1918, 
ground was broken for a commercial Carbocoal plant 
at Clinehfield, Va. This plant was a government war 
project, but after the armistice construction was com- 
pleted by the International Coal Products Corporation 
and the plant finally put into operation late in June. 
1920. Not all of the units were finished at this time, 
but they wen* completed during the next few months, 

General Arrangement and Equipment of the Plant 

The Clinehfield Carbocoal plant has been described in 
several technical journals during the past 2 years. 1 
There will therefore be included in the present article 
only such brief mention of the general features of the 
plant as will contribute to an understanding of the 
operating problems discussed later. 

l ArU«‘l«- b\ Ui a //<< A Ihnnunul hih, <!• w-rlb* 
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The general layout of the plant is shown diagram- 
mat ically in Fig. 1. In addition to the buildings, etc., 
appearing in this sketch, the company owns and oper- 
ates a village lor its employees, the plant being located in 
an isolated mountain district of southwestern Virginia. 

The coal to be carbonized is dumped* from railroad 
cars into a track hopper, carried on a Link-Belt apron 
conveyor to a Williams No. 2» hammer mill and crushed 
to pass a i -in. bar screen II is then elevated by a 
Link-Belt bucket elevator t<> the top of the primavy 
retort house and distributed by a flight conveyor to steel 
coal bins supplying the retorts. The capacity of this 
coal-handling equipment is, roughly, 50 tons per hour. 

The primary retorts are of the type described in 
the first paper of this series/ For convenience a sketch 
of this retort is reproduced as Fig. 2. Twenty-four 
such retorts are arranged in four batteries, with the 
feed ends of the retorts turned together so that one 
coal bin serves four retorts, and a 50-hp. motor drives 
the feed screws and paddle shafts on twelve retorts. 
The carbon residue from the “Vesuvius” discharge 
falls on rubber-covered conveyor belts and is carried to 
the grinding mills, one belt serving twelve retorts. The 
scrubber standpipe from each retort carries ,the foul 
gas into a common main leading to the byproduct house. 

The carbon residue was originally ground in Williams 
No. hammer mills, two of these being installed under- 
neath the carbon residue storage bins. It was found, 
however, that the hammers on these .mills would last 

rif », ,i Mft \ol. US, No 1. I* 11 Jim a. 
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Section B*B 

MC 2- CLINCHFIELl) PRIMARY RETORT 

nJv about 24 hours. Finally the mills were abandoned run out, the charge being poked with rods from the 
inhi ball mill installed ahead of the storage bins. After lower end if it hangs in the retort. The red hot briquets 
rinding, the carbon residue is elevated to storage bins; are quenched under a water spray, screened and loaded 
oni the bottom of these bins it is fed by a drag-chain for shipment. In Fig. 4 there is shown a diagram- 
roportioning conveyor to a bucket elevator, and deliv- matic representation of the whole Carbocoal process, 
red to a horizontal paddle mixer, where it is mixed indicating the individual units. 

it h molten pitch. The paddle mixer empties into a The plant includes, besides the usual byproducts 
uxer, where the material is stirred and is heated with equipment, a tar plant, power plant, light oil refinery, 
ve steam. The fluxer empties by gravity into a sec- 
nd paddle mixer feeding the briquet presses. All of 
ic grinding, elevating, mixing, fluxing and briquetting 
ijuipment is installed in duplicate units, each having 
opacity sufficient for the whole output of the primary 
t*t<>rjs. The briquet presses are of the roll type with 
at -link chains running between the molds so as to give 
nquets with flattened ends. 

The warm briquets from the presses fall onto long, 
letallic chain-belt, cooling conveyors and are carried 
lowly up to a raw briquet storage bin. From the bot- 
>m of this bin the raw briquets are withdrawn over a 
baker screen into a steel larry car serving the seco- 
ndary retorts. 

There are thirty secondary retorts arranged in ten 
> niches of three retorts each. The retorts are divided 
nto an upper and lower chamber by a silica brick parti- 
i<>n, the ‘chambers opening into each other at either 
tid Fig. 3 shows the general features of a secondary 
*4ort. The retorts are heated by vertical flues between 
n^m, with gas burners at the top of the flues. The 
wer ends of the flues open into a common duct passing 
P along the floor of the lower retort chamber and lead- 
’ g to the recuperator. 

In these secondary retorts the briquets are carbon- 
yl for 8 to 10 hours, at a temperature which eventually 
• aches about 1,800 deg. F., the byproducts from this 
unionization being collected and handled along with 
■’ose from the primary retorts. At the end of the 
i bonizing period the discharge door at the lower end 

the retort is opened and the briquets permitted to fig. s— clinchfield secondary retorts 
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laboratory, shop, storehouses, ft< . . as shown In Fig. 1. 
A pair of water gas generators an- provided lor start- 
ing the plant afid to make up any defx it m gas supplv 

Frrors in Plant Di-sk.n 

In deciding upon t*<| u ipm< nt and layout for the 
Clinchfield plant there was apparently poor liaison be- 
tween the ollieers ot tin* companv who approved the 
designs and the operating rrew at tlx* company's 
Irvington plant. While in general the Clinchfield plant 
was designed along the lines worked out at Irvington, 
there wen 1 numerous cases when* Irvington experience 
was disregarded and equipment installed which had 
already been found inadequate. Certain parts of the 
plant are poorly arranged and there is evidence of 
poor engineering throughout the plant. It was, of 
course, inevitable that in a pioneer project of this sort 
mistakes would bo made, but the Clmchtield plant cer- 
tainly included more blunders than might reasonably be 
expected. This was most unfortunate, for the operating 
difficulties connected with a new process were tertain to 
be numerous under the best of planning. As a mattei 
of fact, the difficulties encountered at the Clinchfield 
plant were so numerous and so persistent that, although 
the plant was kept operating, the manufacturing costs 
bore no relation to the actual costs of carrying out the 
steps of the process, and after nearly 2 years of opera- 



padplk drives and feed mechanisms. 

PRIMARY RETORTS 


lion if finally appeared best to shut the plant down 
temporarily and solve some* of the mechanical problems. 

In the pages which follow a number of operating diffi- 
cult n-.‘i aie discussed and the method of overcoming some 
of them p i \ e i It should by no means be concluded that 
the whole ( it Richfield plant was a failure mechanically, 
for such was not the case. The plant was operated and 
many thousands of tons of Carbocoal sent to market 
during ltrjo and 1021 Commercial operation was 
deliberately discontinued m March, 1022, because per- 
sistent mechanical difficulties ran up tlx* manufacturing 
costs above the market value of the products. Since 
March, 1022, an experimental program has been fol- 
lowed actively and solutions have been found for several 
of the most serious difficulties It is only a question 
of solving minor mechanical problems now’. The proc- 
ess if so] I sound, the fuel produced readily salable, 
and the - cmnimng mechanical problems are well defined. 

Operation Difficulties 

Carbon Deposit in Primary Retorts 

Referring to Fig. 2, it is noted that there are neces- 
sarily small clearances between the ends of the paddles 
and tlx* retort walls. Shortly after a retort is put into 
operation this space fills with carbon residue baked in 
place. At first this layer between the ends of the pad- 
dles and the retort wall is soft, but it gradually hardens 
until it passes the hardness of steel. The paddles then 
drag heavily over this hard surface, which ever tends to 
grow thicker until after, say, 50 or 60 of 70 days there 
comes a time when the resistance offered to the motion 
of the paddles is great enough to break the paddles, the 
puddle shafts or some part of the driving train. 

At the time the Clinchfield plant was built it was 
known that this carbon deposit in the vetort would give 
trouble, but it was thought that cleaning the retort 
once in 5 or 6 months would suffice. It was found in 
Clinchfield operation, however, that there was dangei 
of breaking something after about 60 days. This wa« 
serious. In fact, this was perhaps the most seriouf 
problem which developed at Clinchfield. Persistent 
foolishly persistent, attempts were made to keep retorts 
operating longer than 60 days, regardless of breakage 
with results which were disastrous to the cost data a 
Clinchfield. 

Numerous attempts had been made at Irvington am 
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nJv about 24 hours. Finally the mills were abandoned run out, the charge being poked with rods from the 
inhi ball mill installed ahead of the storage bins. After lower end if it hangs in the retort. The red hot briquets 
rinding, the carbon residue is elevated to storage bins; are quenched under a water spray, screened and loaded 
oni the bottom of these bins it is fed by a drag-chain for shipment. In Fig. 4 there is shown a diagram- 
roportioning conveyor to a bucket elevator, and deliv- matic representation of the whole Carbocoal process, 
red to a horizontal paddle mixer, where it is mixed indicating the individual units. 

it h molten pitch. The paddle mixer empties into a The plant includes, besides the usual byproducts 
uxer, where the material is stirred and is heated with equipment, a tar plant, power plant, light oil refinery, 
ve steam. The fluxer empties by gravity into a sec- 
nd paddle mixer feeding the briquet presses. All of 
ic grinding, elevating, mixing, fluxing and briquetting 
ijuipment is installed in duplicate units, each having 
opacity sufficient for the whole output of the primary 
t*t<>rjs. The briquet presses are of the roll type with 
at -link chains running between the molds so as to give 
nquets with flattened ends. 

The warm briquets from the presses fall onto long, 
letallic chain-belt, cooling conveyors and are carried 
lowly up to a raw briquet storage bin. From the bot- 
>m of this bin the raw briquets are withdrawn over a 
baker screen into a steel larry car serving the seco- 
ndary retorts. 

There are thirty secondary retorts arranged in ten 
> niches of three retorts each. The retorts are divided 
nto an upper and lower chamber by a silica brick parti- 
i<>n, the ‘chambers opening into each other at either 
tid Fig. 3 shows the general features of a secondary 
*4ort. The retorts are heated by vertical flues between 
n^m, with gas burners at the top of the flues. The 
wer ends of the flues open into a common duct passing 
P along the floor of the lower retort chamber and lead- 
’ g to the recuperator. 

In these secondary retorts the briquets are carbon- 
yl for 8 to 10 hours, at a temperature which eventually 
• aches about 1,800 deg. F., the byproducts from this 
unionization being collected and handled along with 
■’ose from the primary retorts. At the end of the 
i bonizing period the discharge door at the lower end 

the retort is opened and the briquets permitted to fig. s— clinchfield secondary retorts 
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of hot, carbon dioxide-bearing air into the retort. 'Phis 
carbon dioxide gave trouble Inter, of course, in the 
ammonia recovery equipment. 

In addition to the above defect, the end-flights on 
the discharge screws and tin* driving gears on the dis- 
charge mechanism wore out rapidly due to the heavy 
work of pushing the carbon residue up oven* the dam in 
the “Vesuvius.” Whenever the carbon residue was dis- 
charged in a plastic condition and whenevei the end- 
flight had worn down to a certain point, the discharge 
would jam. It was then neeessan to open relief dis- 
charge doors at the foot of the discharge chute while 
the hot screws were hauled out and the flights renewed. 

Altogether, the discharge arrangement on the Clinch- 
field retort was thoroughly bad. A crew of mechanics 
was busy continually getting discharges back into oper- 
ation, with consequent unnecessan increase in the 
operating costs. 

Since the sealing of the retort accomplished l»y 
forcing the carbon residue up over the dam in the 
“Vesuvius” was so slight, it was eventually decided to 
cut a hole in the bottom of this casting and permit 
the carbon residue to fall directly from the discharge 
screws onto the conveyor belts. Tins relieved much 
of the load on the discharge drive mechanism and did 
not materially change the other conditions of operation. 
The discharges were in use this way at the time the 
plant was closed down in March. 1922 Since that time 
experiments with various discharge arrangements have 
been conducted. A successful discharge has been devel- 
oped in which the carbon residue falls into an inclined 
cooling chamber at the end of the retort with a water- 
sealed door al the bottom of the chamber. From the 
cooling chambers to the ball mill the carbon residue 
will be moved m steel cars mounted on a track running 
around the batteries. Tests on this scheme are now in 
progress. 

The Conveyor System for carbon Residue 

Belt fomeyors were installed at Clinchfield for han- 
dling the carbon residue from the primary retorts to 
the ball mills. Experience has shown that the carbon 
residue coming from the retorts is too hot to be handled 
by rubber-covered conveyor belts. Replacements were 
required frequently, but the belts were continued in 
use. 


As an experiment a short drag conveyor was in- 
stalled just ahead of the ball mill hopper. The abrasive 
carbon residue caused excessive wear on the chain 
guides and the equipment would soon have been worn 
out if it had been continued in service. It is probable 
that a pan or an apron conveyor would be satisfactory. 
Our present scheme, however, is to use small hopper 
cars instead of a conveyor. 

The Gas Offtake, Primary Retorts 

In Clinchfield operation it was found difficult to keep 
the gas offtakes clean. As originally built each retort 
w r as provided w T ith a hand-operated serdper in the gas 
offtake. The scraper would stick in the offtake fre- 
quently and its operation was irksome. For some time 
no scraper was used, the offtakes being poked out with 
a rod when they became so choked as to interfere with 
retort operation. Later, however, the scrapers were re- 
placed and an electric motor for driving them mounted 
on an overhead track. This made a fairly satisfactory 
arrangement. During some recent experiments it was 
found that a certain arrangement of liquor sprays elimi- 
nated most of the gas offtake trouble, and these sprays 
will eventually be installed on all the retorts. 

Grinding Equipment 

It has been found at Irvington that the Williams 
hammer null was unsuited for grinding material as 
abrasive as carbon residue. Completely disregarding 
this experience, two such hammer mills were installed 
at Cljnchfield. As a result, the screen analysis on the 
ground carbon residue was seldom correct for getting 
best results, and this accounted in part for the poor 
quality of the Carbocoal made at first. Five months 
after the plant was started, a Kennedy-Van Saun ball 
null was installed and during the summer of 1921 a 
Marry ball mill was added. Either one of these mills 
will grind the total carbon residue output of the primary 
retorts, sax 18 tons per hour. The Marey mill is much 
the super im of the two mills. 

While the hall mills grind t ho carbon residue satis- 
factorily and stand up well under constant use, we 
feel that the grinding problem is not entirely solved. 
The ball mills in use now require 200- to 250-hp. drive 
motors. The power cost for grinding seems too high. 
It is possible that much smaller rod mills would do 
the work satisfactorily, and this experiment is on our 
schedule. 

The Briquet Presses 

The briquet presses installed at Clinchfield are roll 
presses with fiat-link chains running between briquet 
dies so as to give briquets with fiat ends. These presses 
are exceptionally xvell built, but, unfortunately, the wear 
on the chains with a material as abrasive as carbon 
residue is excessive, even though the chains be made of 
glass-hard alloy steel. When the chains wear thin, they 
do not fill their grooves on the rolls and briquet material 
is forced into these grooves, preventing the briquets 
from slipping in the dies as they pass beyond the point 
of maximum pressure. This gives briquets with one 
rough side and increases the percentage of fines beyond 
the presses. It is likely that some type of Belgian 
press without the chains will be installed before opera- 
tions are resumed at Clinchfield. 

Handling of Raw Briquets 

It was known at Irvington that the raw briquets 
should be handled gently and that it was bad practice 
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nd paddle mixer feeding the briquet presses. All of 
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ijuipment is installed in duplicate units, each having 
opacity sufficient for the whole output of the primary 
t*t<>rjs. The briquet presses are of the roll type with 
at -link chains running between the molds so as to give 
nquets with flattened ends. 

The warm briquets from the presses fall onto long, 
letallic chain-belt, cooling conveyors and are carried 
lowly up to a raw briquet storage bin. From the bot- 
>m of this bin the raw briquets are withdrawn over a 
baker screen into a steel larry car serving the seco- 
ndary retorts. 

There are thirty secondary retorts arranged in ten 
> niches of three retorts each. The retorts are divided 
nto an upper and lower chamber by a silica brick parti- 
i<>n, the ‘chambers opening into each other at either 
tid Fig. 3 shows the general features of a secondary 
*4ort. The retorts are heated by vertical flues between 
n^m, with gas burners at the top of the flues. The 
wer ends of the flues open into a common duct passing 
P along the floor of the lower retort chamber and lead- 
’ g to the recuperator. 

In these secondary retorts the briquets are carbon- 
yl for 8 to 10 hours, at a temperature which eventually 
• aches about 1,800 deg. F., the byproducts from this 
unionization being collected and handled along with 
■’ose from the primary retorts. At the end of the 
i bonizing period the discharge door at the lower end 
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Legal Notes 


By Wellington Glstin 

Perkins Patent for Process and Product Covering 
Clue Upheld in Three Cases 


Now the owner of a patent is bound by the disclaimer 
in the patent. The sole object of the disclaimer in the 
patent at bar was to narrow the claims with respect 
to the starchy product or glue base to be subjected to 
the final process of the patent. Under the disclaimer 
the starch or starchy product to be processed must be 
degenerated to the extent described in the patent before 
l>eing subjected to the final process of the patent. So 
limited, the claims are valid and infringed, said the 


The Perkins reissue patent, No. 12,124, for a wood 
glue and process of making same was held valid and 
infringed in the cases of Perkins Glue Go. vs. Hood & 
Wright and same vs. the West Michigan Furniture Co., 
279 Fed. Hep., 454, decided by District Judge Sessions. 

Suit was brought in each case for infringement of 
two process claims, Nos. 12 and 28, and three product 
claims, Nos. 28, 80 and 21, of the patent. The patent 
covers a vegetable glue derived from starch or starchy 
products, having the adhesive strength and qualities of 
animal glue and suitable for gluing woods, especially 
veneers; and also the method or process of making 
such glue. 

Glue Bask Purchased and Treated hy Method 
of Patent 

The defendants used the glue mamlv for making 
veneers. Each bought the prepared glia* base from the 
National Process Co., then subjected the glue base so 
purchased to the treatment of the final process described 
in the patent, and thus produces the glue of the patent 
ready for use. 

The glue base manufactured and sold by the National 
and International Process companies of Indianapolis and 
used by the defendants is not prepared in accordance 
with the method or first step of the process of the 
patent, but is produced by mixing commercial starches 
of different grades and kinds, the raw, underdegenerated 
and overdegenerated starches being so proportioned that 
the mixture has the same average degeneration and the 
same water absorptive properties as the processed glue 
base of the patent. 

Claims eor Final Process and Resultant 
Product Valid 

The court found the claims of the patent tor the glue 
base as well as the process of preparing it to be invalid, 
but same were not involved in this action. But it did 
find that the claims for the finished product and for 
the complete process of preparing such product were 
valid; also it found that the claims for the glue result- 
ing from the application of the final process to the glue 
base of the patent are valid, notwithstanding the fact 
that neither the glue base itself nor the process of 
making it is jvatentable. 

For the glue base may be produced, it was admitted, 
without using the inventor’s preferred process. And it 
follows, said the court, that the claims for the inventor’s 
final process, applied to or in combination with the glue 
base of the patent, in whatever manner such base may 
have been produced, are valid. A patentable product 
does not result from the practice of an old, well-known 
and non-patentable process. The Court of Appeals had, 
in a former case, held the claims valid for the final 
process and the resultant product. Clearly, it says 
here, “final” process does not necessarily or presumably 
mean “complete” process and the patent claims were 
“not strictly for the second step of the process above 
and as such, but are for the final process, applied to or 
in combination with the glue base of the patent.” 


court. 

Cask Where Single Starch Was Used for Base 

This same court was called to pass upon the patent 
again in an action brought against the Holland Furni- 
ture Co. and others. 

The only substantial difference between the former 
cases and this one was found in the method of produc- 
ing a part of the base used by the defendants in the 
production of the glue. In this case a part of the 
glue base was produced by another manufacturer by 
selecting a single grade and quality of commercial 
cassava starch and merely sifting out* the impurities 
therein contained. Manifestly the resultant glue base 
is the same, whether consisting of a mixture of starches 
of different degrees of degeneration or of a single 
starch of the same degree of degeneration as the mix- 
ture. Defendant's final product was obtained by sub- 
jecting the glue base to the treatment described in the 
patent as the second or final slep of the patented process, 
and was identical with the glue of the patent; and the 
court held it did so combine product and process in the 
preparation of its glue as to infringe the product claims 
of the patent. 


Standard of Comparison for Determining Profit 
From Infringement of Alkalihe Process 
for Reclaiming Rubber 

The standard of comparison for determining profits 
earned h\ an infringement is a point involved in a 
suit brought by the Philadelphia Rubber Works against 
the United States Rubber Reclaiming Works and 
others. There it was held by the Circuit Court of 
Appeals of the United States that a process developed 
by an infringer after an injunction against infringe- 
ment was issued to avoid the infringement, cannot be 
adopted as a standard of comparison in determining the 
profits due to the infringement. (277 Federal, 171.) 

The case was before the Court of Appeals from a 
decree by the District Court fixing the amount of dam- 
ages for the infringement after an accounting, both 
sides appealing. Plaintiff had been awarded the sum 
of $324,597.46 as profits which were realized by the 
defendants during a period of 5 years’ of alleged in- 
fringement of plaintiff’s patent. Plaintiff appealed for 
the reason that it contended the award was too small. 

The suit, involves the Marks patent, No. 635,141, 
owned by the plaintiff, Philadelphia, Rubber Works, 
covering a process for devuleanizing rubber waste. 
The patent was held valid and infringed in 1 the District 
Court, and this result was affirmed on appeal. (143 
C. C. A., 426.) There the court decided that the Marks 
patent accomplished a new result by the application of 
a new process to the reclamation of rubber waste. 
Defendant, United States Rubber Reclaiming Works, 
conveyed its business and property to the United States 
Rubber Reclaiming Co., Inc., which later transferred its 
assets and business to the Madison Tire & Rubber Co., 
each of which were made parties defendants in this suit. 
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The District Court ruled that there was no standard 
of comparison from which to estimate the profits, and 
that the plaintiff was entitled to recover the entire 
profits made by the defendants from reclaimed rubber 
produced by the infringing process. It refused to 
allow a deduction of $179,309.24 for alleged profits on 
the compounds which the defendants claim that they 
incorporated into the reclaimed rubber sold. It further 
refused to allow the defendants a reduction of $75,- 
946.24 for alleged profits made from operations sub- 
sequent to the devulcanizing process, which operations 
are usual and* customary in reclaiming rubber to put 
the product in condition for sale. To the sum agreed 
upon by the accountants as the basic figure of profits, 
$610,581.66, the court added $10,982.48, a portion of 
$21,507.30 which was deducted in fixing said sum as 
special expenses, a proportion of the sum of $21,004.18 
legal expenses, and a proportion of the reorganization 
expenses of defendants of $3,461. fl. The court held 
this to have been improperly charged to the cost of the 
operation with* the infringing process. 

District Court Allowed Recovery of Entire Profits 

Further, the District Court reduced the profits by 
$122,932.57, apportioning certain expenses between the 
infringing and non-infringing processes— that is, it 
divided the general expenses equally between the 
defendants’ two mills and allowed this as a deduction. 
The plaintiff claims that the court should have followed 
the method adopted by the accountants jointly repre- 
senting the parties. Then the court allowed a reduction 
of $197,200.72 for interest on capital invested in the 
plant and business using the infringing process. 
Defendants claimed the court erred in making the Madi- 
son Tire & Rubber Co. a party and requiring payment 
of the damages by it. 

Marks Process 

The process of the Marks patent for devulcanizing 
rubber waste consists in submerging the finely ground 
rubber waste in a dilute alkaline solution in a sealed 
vessel, and in keeping the contents of the vessel at a 
temperature of 3*4 deg. F„ and in maintaining this 
temperature for 20 hours, more or less. The court held 
that the defendants appropriated the essential elements 
of this process and thereby achieved the same result 
as the Marks patent accomplishes. The questions ol 
validity and infringement were established against the 
i its by the previous decision of the court cited 

above. 

The Marks process opened a new field for production 
of reclaimed rubber— that being from highly vulcanized 
s'-rap. This had never previously been successful^ 
accomplished. By the acid process, the court found, 
rubber had been reclaimed from hoots and shoes and 
made capable of being used for other purposes. But 
l com the reception and use of the Marks process in the 
trade and th(£ results accomplished by it, the court found 
this process was of great monetary and economic value, 
particularly in reclaiming rubber used in automobile 
1 ires. 

Alkaline Process Only One Successful With 
Tire Scrap 

It is pointed out that the devulcanized rubber must 
'.<>t only possess a maximum plasticity and absorptive 
ability but must not lose these properties with age, 
■ u<l the revuicanized reclaimed rubber must show high 

* nsile strength and high elongation, and must retain 


these properties for a maximum period of time. Tire 
scrap devulcanized by the acid process does not exhibit 
these properties, which are observed in the stock de- 
vulcanized by the alkali process. And also because of 
its increased plasticity prior to vulcanization, the alkali 
stock exhibits a superior abrasive resistance, and is 
superior as to aging. Such that proof showed that 
the Marks patent was one of the most successful and 
valuable rubber patents ever issued. 

It was found that the defendants’ product essentially 
derived its marketability and value from the unlawful 
appropriation of the process of Marks. Therefore the 
court awarded the plaintiff, owner of the Marks patent, 
the entire profits made by defendants from the sale of 
reclaimed rubber produced by the Marks process. 

The Court of Appeals held that the rule of damages 
applied by the court. below was correct, and that there 
was no process in use or known which could be used as 
a standard of comparison* as contended for by the 
defendants. Again, it says that in determining the 
profits of an infringer, other methods of aceomplish- 
ing the fcsults of the patented process cannot be used 
as standards of comparison, if such methods were 
covered by other patents so as not to be available to the 
infringer. * 

No Other Method Available for Defendants 

In such cases, the court says, in finding the proper 
amount of damages the question to be determined is, 

What advantage did the defendant derive from using 
the plaintiff’s invention over what he had in using 
other processes then open to the public and adequate 
to obtain an equally beneficial result? The fruits 
that advantage are the profits, and these are the dam- 
ages to the owner of the invention. 

The standard of comparison for determining the 
profits earned by an infringement, to be applicable in 
the case, must have been known and open prior to the 
date of the plaintiff’s patent. The field of selection 
of process which might be used should be, in principle, 
that which is open to the art at the time the invention 
is appropriated. Where there is a patent which forbids 
such use, the question is presented whether it is actu- 
ally available to the infringer during the period of 
infringement. Where the owner of the patent declines 
to permit its use or grant a license, it cannot be set 
up as a standard of comparison, says the court. 

Neither may processes which were developed after 
the infringement as a substitute for use by the defend- 
ants he used as a standard of comparison. In this case ^ 
the court found no process which might he used as this 
standard. Therefore the rule applicable required the 
defendants to pay over to the plaintiff all the profits 
which they derived through unlawful infringement. 

Now, where profits are made by the use of an article 
patented as an entirety, the infringer is liable for all 
the profits, unless he can .show, and the burden is on him 
to show, that a portion of them is the result of some 
other things used. • 

Claim of Profit on Other Steps Not Allowed 

The defendants argued that a small portion only of 
the total profits is due to the devulcanizing step and 
that the remainder is due to the finishing and refining 
steps performed subsequently. The devulcanized rub- 
ber is not immediately in condition for sale or use, but 
is subjected to the refining and finishing steps. De- 
fendants argued that of the total cost of producing 
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reclaimed rubber, only 18 per cent of that cost is in- 
curred in the devulcanizing step, the balance being due 
to subsequent steps. But the evidence showed that 
the value of the product is due to the devulcanizing 
process, the reclaimed rubber being given characteris- 
tics wholly* different from the characteristics of acid 
reclaimed tire scrap. These characteristics result in 
a new product, which could be attained only by de- 
polymerizing the waste or breaking down the rubber 
molecules formed during vulcanization. The particular 
rubber product obtained could be obtained only bv the 
Marks process. The fact is, sa.vs the court, that de- 
fendants could not have sold the reclaimed rubber 
without first having imparted to that rubber the char- 
acteristics resulting from the Marks process. This 
cannot be separated from the finishing and refining 
which help to make the article marketable. Tin* court 
found it impossible for the defondants, without the 
wrongful use of plaintiff^ process, to carry on their 
operations as they did. It appeared that the entire 
commercial value of the rubber arises from the use o'* 
the patented process and the court said plrfintiff was 
entitled to recover from tin* infringer the total profits 
derived. 

Infringer Could Not Claim 'Prat Part of Profits 
Was Made on Compounds 
Further, the defendants contended for alleged profits 
on compounds which were incorporated in the reclaimed 
rubber sold. There were about 7 per cent of various 
compounding ingredients used, costing defendants 
$57,157.72, and they claimed the right to deduct the 
profits which they claim to have made in these ingredi- 
ents, or a total sum of $170,309.24. The* court found 
no proof that these compounds, after being combined 
with the rubber, were of any greater value than when 
put in. But since the whole product was sold at the 
market price for rubber, the infringer could not claim 
that a portion of his profits was a profit on the com- 
pounds used, and he is entitled to deduct only the cost 
of the compounds according to tin* ruling of the court. 

Again, in determining the profits earned bv an in- 
fringer, special payments made by the infringer to its 
officers, in addition to their regular salaries, legal ex- 
penses incurred in defending the infringement suit and 
expenses of reorganizing the ini ringing corporation 
cannot be deducted from the gross profits. Yet inter- 
est, on the capital invested in the infringing portion 
of defendant’s business was properly allowed as a charge 
against the gross profits from tlm infringing product. 

fn its findings flu* court sa\ s this was not a willful 
and deliberate infringement. The District Court was 
upheld in its holdings by the appellate court, and the 
United States Supreme Court, after a hearing on a peti- 
tion for a certiorari to bring it up to that court, denied 
the petition. 


A Slide Rule for Oil Viscosities 

For more than 30 years the oil industry has employed 
various viscosimeters, there being in common use four 
types — the Saybolt in the United States, the Redwood in 
England and the colonies, the Engler in Germany and 
most other countries, including France, where also the 
Barbey ixometer is used by the French Government. 

Unfortunately all attempts to introduce or adopt one 
type of instrument to lie used universally have failed. 
The scientific method for determining viscosities of oil 
in absolute measure as poise has not reached the stage 
to be adopted by the oil industry. 

Almost every refinery and plant doing business in 
toreum <ountrips is handicapped by the requirement of 
tests on the different instruments as before noted. This 
means that the actual tests must be made on the various 
instruments or use made of various calculated tables and 
plotted curves for the approximate* conversion of the 
viscosity from one instrument to another, which is time 
consuming and not always accurate. ’ 

An attempt to provide the oil industry with an instru- 
ment for converting the viscosity of an oil from the 
value of one instrument to the value of another instru- 
ment at the same temperature, as well as at slightly 
different temperatures, has resulted in the designing of 
an instrument known as the “Visconvertor” by V. L. 
Chechot of the physical testing staff of the Atlantic 
Refining Co. of Philadelphia. Results obtained on this 
instrument are accurate within a reasonable degree, 
slight variations being expected in converting from one 
temperature to another according to the crude source. 

The corresponding viscosities are arranged in loga- 
nthmical lines, similar to a slide rule, and the reading 
is made in simple manner by placing a slider over the 
observed instrument line and reading the corresponding 
value on the desired instrument line. 

The arrangement of the logarithmical lines is such 
that it is possible to convert viscosities at the same 
temperature on the four instruments mentioned — viz., 
Say bolt, Redwood, Engler and Barbey. Also Saybolt at 
100 deg. F. can be translated into Engler at 50 deg. C. 
or Barbey at 50 deg. C. ; Saybolt at 100 deg. F. tq Red- 
wood at 140 deg. F. or Saybolt at 130 deg. F. ; Saybolt 
at 130 de«. F. to Redwood at 140 deg. F. ; Engler at 
50 deg. C. to Engler at 20 deg. C. or Barbey at 50 deg. 0.; 
Saybolt at 210 deg. F. to Engler or Barbov; Redwood at 
V K) deg. F. to Saybolt at 210 deg. F., etc*. 

The data used in preparing this instrument have been 
calculated theoretically by means of absolute and kine- 
matic viscosities and then verified by .actual tests on 
certified instruments. The reverse side of the rule con- 
tains a considerable amount of data and formulas per- 
taining to the oil industry. 
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The District Court ruled that there was no standard 
of comparison from which to estimate the profits, and 
that the plaintiff was entitled to recover the entire 
profits made by the defendants from reclaimed rubber 
produced by the infringing process. It refused to 
allow a deduction of $179,309.24 for alleged profits on 
the compounds which the defendants claim that they 
incorporated into the reclaimed rubber sold. It further 
refused to allow the defendants a reduction of $75,- 
946.24 for alleged profits made from operations sub- 
sequent to the devulcanizing process, which operations 
are usual and* customary in reclaiming rubber to put 
the product in condition for sale. To the sum agreed 
upon by the accountants as the basic figure of profits, 
$610,581.66, the court added $10,982.48, a portion of 
$21,507.30 which was deducted in fixing said sum as 
special expenses, a proportion of the sum of $21,004.18 
legal expenses, and a proportion of the reorganization 
expenses of defendants of $3,461. tl. The court held 
this to have been improperly charged to the cost of the 
operation with* the infringing process. 

District Court Allowed Recovery of Entire Profits 

Further, the District Court reduced the profits by 
$122,932.57, apportioning certain expenses between the 
infringing and non-infringing processes— that is, it 
divided the general expenses equally between the 
defendants’ two mills and allowed this as a deduction. 
The plaintiff claims that the court should have followed 
the method adopted by the accountants jointly repre- 
senting the parties. Then the court allowed a reduction 
of $197,200.72 for interest on capital invested in the 
plant and business using the infringing process. 
Defendants claimed the court erred in making the Madi- 
son Tire & Rubber Co. a party and requiring payment 
of the damages by it. 

Marks Process 

The process of the Marks patent for devulcanizing 
rubber waste consists in submerging the finely ground 
rubber waste in a dilute alkaline solution in a sealed 
vessel, and in keeping the contents of the vessel at a 
temperature of 3*4 deg. F„ and in maintaining this 
temperature for 20 hours, more or less. The court held 
that the defendants appropriated the essential elements 
of this process and thereby achieved the same result 
as the Marks patent accomplishes. The questions ol 
validity and infringement were established against the 
i its by the previous decision of the court cited 

above. 

The Marks process opened a new field for production 
of reclaimed rubber— that being from highly vulcanized 
s'-rap. This had never previously been successful^ 
accomplished. By the acid process, the court found, 
rubber had been reclaimed from hoots and shoes and 
made capable of being used for other purposes. But 
l com the reception and use of the Marks process in the 
trade and th(£ results accomplished by it, the court found 
this process was of great monetary and economic value, 
particularly in reclaiming rubber used in automobile 
1 ires. 

Alkaline Process Only One Successful With 
Tire Scrap 

It is pointed out that the devulcanized rubber must 
'.<>t only possess a maximum plasticity and absorptive 
ability but must not lose these properties with age, 
■ u<l the revuicanized reclaimed rubber must show high 

* nsile strength and high elongation, and must retain 


these properties for a maximum period of time. Tire 
scrap devulcanized by the acid process does not exhibit 
these properties, which are observed in the stock de- 
vulcanized by the alkali process. And also because of 
its increased plasticity prior to vulcanization, the alkali 
stock exhibits a superior abrasive resistance, and is 
superior as to aging. Such that proof showed that 
the Marks patent was one of the most successful and 
valuable rubber patents ever issued. 

It was found that the defendants’ product essentially 
derived its marketability and value from the unlawful 
appropriation of the process of Marks. Therefore the 
court awarded the plaintiff, owner of the Marks patent, 
the entire profits made by defendants from the sale of 
reclaimed rubber produced by the Marks process. 

The Court of Appeals held that the rule of damages 
applied by the court. below was correct, and that there 
was no process in use or known which could be used as 
a standard of comparison* as contended for by the 
defendants. Again, it says that in determining the 
profits of an infringer, other methods of aceomplish- 
ing the fcsults of the patented process cannot be used 
as standards of comparison, if such methods were 
covered by other patents so as not to be available to the 
infringer. * 

No Other Method Available for Defendants 

In such cases, the court says, in finding the proper 
amount of damages the question to be determined is, 
What advantage did the defendant derive from using 
the plaintiff’s invention over what he had in using 
other processes then open to the public and adequate 
to obtain an equally beneficial result? The fruits 
that advantage are the profits, and these are the dam- 
ages to the owner of the invention. 

The standard of comparison for determining the 
profits earned by an infringement, to be applicable in 
the case, must have been known and open prior to the 
date of the plaintiff’s patent. The field of selection 
of process which might be used should be, in principle, 
that which is open to the art at the time the invention 
is appropriated. Where there is a patent which forbids 
such use, the question is presented whether it is actu- 
ally available to the infringer during the period of 
infringement. Where the owner of the patent declines 
to permit its use or grant a license, it cannot be set 
up as a standard of comparison, says the court. 

Neither may processes which were developed after 
the infringement as a substitute for use by the defend- 
ants he used as a standard of comparison. In this case 
the court found no process which might he used as this 
standard. Therefore the rule applicable required the 
defendants to pay over to the plaintiff all the profits 
which they derived through unlawful infringement. 

Now, where profits are made by the use of an article 
patented as an entirety, the infringer is liable for all 
the profits, unless he can .show, and the burden is on him 
to show, that a portion of them is the result of some 
other things used. • 

Claim of Profit on Other Steps Not Allowed 

The defendants argued that a small portion only of 
the total profits is due to the devulcanizing step and 
that the remainder is due to the finishing and refining 
steps performed subsequently. The devulcanized rub- 
ber is not immediately in condition for sale or use, but 
is subjected to the refining and finishing steps. De- 
fendants argued that of the total cost of producing 
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Cellulowe Acetate Solvent — The use 

of cyelobutanone as solvent for cellulose 
acetates in the manufacture of var- 
nishes, artificial silk and films is covered 
by a patent granted to Henry Dreyfus. 
It is claimed that cyelobutanone is an 
excellent advent for cellulose acetate, 
better than cyclohexanone. The cycio- 
butanone or side chain homolo^m-s 
thereof may bo used in any desired 
quantity relative to the cellulose acetate 
either alone or with suitable diluents or 
solvents, such as methyl alcohol, ace 
tone, etc. Any other usual or suitable 
substances such as camphor, fillers, 
coloring matter, etc., may he added m 
making the various products. ( 1,440,- 
00(5. Henry Dreyfus, London, England. 
Dec. 20, 1022.) 

Ammonia as Nitrocellulose Solvent — 

A patent recently issued to John Collins 
Clancy covers the use of liquid anhy- 
drous ammonia as a solvent for mtro 
cellulose. Anhydrous ammonia is said 
to serve as an excellent solvent for tin* 
nitrates of cellulose generally, being 
capable of readily dissolving the higher 
nitrates which have heretofore been ie- 
garded as insoluble or soluble only m 
a very limited numbin’ of solvents It 
is also claimed that the higher nitrate , 
as well ns the more readily soluble 
lower nitrates, can be dissolved in liquid 
anhydrous ammonia without losing then 
st ruetural aggregates. 

Not only is it possible to dissolve the 
nitrates of cellulose in liquid anhydrous 
ammonia, hut solutions thus fonned 
may bo transferred into other suitable 
menstrua, and upon oxaporating off tin* 
ammonia the nitrates will remain in 
solution in the menstrua to which they 
have been transferred, even though the 
nitrates were not initially soluble m 
such menstrua. 

It is claimed that the same result 
may be accomplished hy simply moisten 
ing th'* cellulose nitrates with liquid 
anhydrous ammonia, thereby changing 
the nitrates to a gelatinous mass, even 
when the ammonia is not added m 
sufficient quantity to form a clear solu- 
tion. The cellulose nitrates thus treated 
when transferred to the tetrachlore 
thane, carbon tetrachloride, benzene, 
alcohol or ester, which is to constitute 
the final solution medium, will imme- 
diately form a clear transparent solu- 
tion of any degree of viscosity desired, 
and wlurn the process m carried out l>\ 
this method the Use of pressure may be 
dispensed with, as a sufficient quant it \ 
of ammonia will remain in the cellulose 
nitrates dining the transfer to tlm 
solvent, even at atmospheric pressure, 
to render the nitrates soluble in the 
second solvent. 

The advantages of such a process ar* 
pointed out in the spoeitfcntnms. Ob- 
viously, this extra step m the solution 
of frit rates of cellulose will allow a 
wider latitude in the choice of solvent 
for a nitrocellulose solution of any do 
sired characteristics. It also would per- 
mit the use of non-tlammnble solvents 
which cannot be used ordinarily on 
account of their low solvent value. 
(1,429,292. John < 'oil ins Clancy, Provi- 
dence, R. 1.; assignor to the Nitrogen 
Corp. of Providence. Dec. 19, 1922.) 


Oil u lone Nitrate — The cellulose 
nitrate used in the manufacture of 
pyroxylin plastics is usually made by 
nitrating shredded tissue pappr. It is 
a well known fact that during the nitra- 
tion process there is a considerable 
amount of acid lost by chemical com- 
bination with the cellulose and by the 
formation of acid fumes and by the 
mei hameal retention of acid in the ni- 
t inted fiber. R. P. Calvert has been 
g i an led a patent which is assigned to 
F. J. du Pont de Nemours <£ Co., Wil- 
mington, Del., covering the process of 
< (impressing the paper before it is 
nitrated by passing it through calen- 
ders under a piessure sufficient to mate- 
rially reduce its thickness. The re- 
sults of experiments made to compare 
the a«*id loss on paper which was ni- 
trated without previous compression 
with that winch had been subjected to 
the extra step showed a net saving of 
about 0.4 of a pound of concentrated 
acid ftp* each pound of nitrocellulose 
produced. (1,427,041. Robert P. Gal- 
veit, assignor to F I. du Pont de 
Nemours & Co. Nov. 28, 1922.) 

Reclaiming Nitrocellulose From Pyro 
Smokeless Powder — At the end of the 
war there existed large surplus stocks 
ol p v i o smokeless powder, originally 
containing about 0.5 percent of diphen- 
>lamme. Some of this powder is not 
Mutable for use in the arts because the 
powder grains an* difficultly soluble in 
the usual pyroxylin solvents on account 
of their relatively large size and also 
because a solution of pyro has a vis- 
tositv which is too high for use in coat- 
ing fabrics, etc. As is well known the 
decomposition products of the powder 
foim dark colored nitroso and nitro 
derivatives, which react with the di- 
pnenylamine and make the powder solu- 
tions unsuitable for use except in very 
dark colored products. It has also been 
found that the presence of diphenyla- 
niine in a solution of pyroxylin causes 
a rapid falling in the viscosity of the 
solution on standing, just as a number 
of inorganic salts are known to do. 
This also militates against the use of 
p\ ro powder as a substitute for pure 
pyroxylin in its various applications. 

A patent has been granted to Richard 
(I. Woodbridge, assignor to E. 1. du Pont 
dr Nemours & Go., of Wilmington, Del., 
(overing a process for the extraction 
of diphenylamine from pyro powder. 
The process comprises immersing the 
powder grains in a liquid which is sub- 
stantially a non-solvent for the powder, 
such as propyl alcohol, butyl alcohol 
oi benzene and heating the mass at a 
temperature near the boiling point of 
the solvent. It is preferable to use a 
liquid which is a non- solvent for the 
powder, hut which, at a boiling tem- 
perature, is a good solvent for diphenyl- 
amme and is also a solvent for the 
nitroso and nitro derivatives of di- 
phenylamine. 

It is claimed that by such a treatment 
the viscosity of the powder solution is 
reduced to a point where it can be con- 
veniently handled and that the diphenyl- 
amine content is reduced to a point 
where its influence is negligible. In an 
example of the process the patentee 


describes an experiment in which a 
sample of powder originally containing 
0.45 per cent of diphenylamine was 
heat treated by immersing in denatured 
ethyl alcohol containing J gal. of ben- 
zene to 100 gal. of ethyl alcohol, the 
alcohol being boiled in a suitable still 
provided with a reflux condenser. The 
viscosity of the powder was originally 
250 see. by the so-called steel ball 
method, in a solvent mixture composod 
of benzene 50, ethyl alcohol 20, and 
ethyl acetate 20 parts at a temperature 
of 28 deg. (\ After halting the powder 
in boiling ethyl alcohol for about 75 
hours, using sufficient alcohol to keep 
the powder covered, the viscosity of 
the powder was reduced to 20 sec. and 
the content of the diphenylamine Both 
converted and unconverted remaining 
in the powder was less than 0.02 per 
cent, a practically negligible amount. 

The relative efficiency of various 
solvents for accomplishing the two ob- 
jects of the treatment, namely the 
h wering of the viscosity of the re- 
sulting solution and the extraction of 
the objectionable diphenylamine are 
given in the patent disclosure. A mod- 
ification involving the use of heating 
under pressure in an autoclave is also 
covered by the patent. (1,429,650. 
Dec. 19, 1922.) 

Vulcanization of Rubber — Floi Ricard, 
of France, has assigned to Jhe Socicte 
Ricard, Allenot & Cio. the following 
patent for the vulcanization of rubber. 
Many accelerator?, such as dimethyl- 
aniline, piperidine, anthraquinone, etc., 
are well known. This invention has to 
do with the use (A" furfuramido as an 
accelerator. From 0.5 to 2 per cent of 
the weight of the rubber will diminish 
the vulcanizing time 70 to 80 per cent 
and the temperature of the heating 
from 8 to 10 deg. C. (1,440,176. Dec. 
26, 1922.) 

Production of Alkali-Metal Cyanides 
— Present production following such 
processes as U. S. Pat. 1,222,195 yields 
a product containing 20 per Cent of 
alkali-metal cyanide, the remainder con- 
sisting of alkali-metal carbonate and 
oxide, carbon, iron and sulphur. Other 
patents show how hydrocyanic acid may 
be prepared from these crude cyanides, 
and this is then liquefied, etc. The wide 
use of pure alkali-metal cyanides, how- 
ever, has made it desirable to work out 
a method for the production of pure 
products from the crude material 
described above. The present inven- 
tion has its foundation in the discovery 
that the reaction which is depended upon 
to free hydrocyanic acid from the 
furnace product m&y be reversed under 
suitable conditions, whigh are properly 
controlled. The hydrocyaniy acid re- 
acts with the carbonate of an alkali 
metal if the mass is held at a tempera- 
ture' of 200 to 500 deg. C. The proc- 
ess further deals with a new method for 
liberating hydrocyanic acid from the 
crude mass, consisting in subjecting it 
to high concentration of carbon 
dioxide at comparatively high tempera- 
ture. The carbon dioxide replaces the 
cyanide in the furnace mass and the 
hydrocyanic acid*gas mixed with carbon 
dioxide comes off. This is then absorbed 
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at from 200 to 500 deg. as mentioned 
above in suitable converters, the car- 
bon dioxide being returned to the proc- 
ess to liberate more hydrocyanic acid 
from another batch. (1,439,909. F. J. 
Metzger, assignor to the Air Reduction 
Co. of New York. Dec. 26, 1922.) 

Purification of Hydrofluoric Acid — 
Henry Howard has assigned to the 
Grasselli Chemical Co. a process for 
the purification of hydrofluoric acid. 
It consists of bubbling the gases 
evolved by the action of sulphuric acid 
on fluorspar through a tower containing 
potassium sulphate solution. The sili- 
con fluoride or hydrofluosilicie acid, 
which is the principal impurity, is 
washed out and the hydrofluoric acid is 
passed on. The tower must he kept hot 
enough so that no perceptible conden- 
sation takes place. By so operating 
the tower as to remove some of the 
solution after each run, the process 
can be made continuous. The product 
of the tower is potassium fluosilicate, 
which may be regarded as a final 
product or may be distilled again with 
sulphuric acid, producing hydrofluo- 
silicic acid and potassium sulphate, 
which latter is then used over again 
in the absorption of hydrofluosilicie 
acid. The advantage of this process 
lies in the fact that a relatively poor 
grade of spar can be used in generat- 
ing the hydrofluoric acid. In fact, 
gravelspar containing as much as 8 
per cflnt silicic acid may be used to pro- 
duce pure hydrofluoric acid. (1,439,960. 
Dec. 26, 1922.) 

British Patents 

For complete specifications of any British 
patent apply to the Superintendent, British 
Patent Office, Southampton Buildings, Chari - 
i'iy Bane. London, England. 

Synthetic Thymol — l-methyl-4-iso- 
propyl-3-hydroxybenzene and an isomer 
thereof are prepared by treating meta- 
cresol-sulphonic acid with isopropyl 
alcohol and concentrated sulphuric acid 
or -with isopropyl hydrogen sulphate at 
a rais^fl temperature, and subsequently 
splitting off the sulphonic group. Exam- 
ples are given showing the treatment 
in each case, and the sulphonic group 
is split off by distillation in steam, the 
oil obtained being freed from isopropyl- 
ether compounds -for example, by 
treatment with caustic soda-— and the 
product fractionally distilled. From the 
after-runnings a product is obtained by 
crystallization M>m benzene represent- 
ing a thymol-isomer, having a melting 
point 114 to 115 deg. C. The thymol 
itself may be recrystallized from ligroin. 
(Br. Pat. 186,202. J. Y. Johnson, Lon- 
don, assignor to Bedische Anilin und 

Soda Fabrik. Nov. 155, 1922.) 

• 

Phosphate Fertilizers - - Phosphoric 
compounds suitable for fertilizer, such 
as naturally occurring phosphates, bone 
meal and phosphoric slags, are con- 
verted into a form soluble in citric acid 
and partly soluble in citrates by inti- 
mate grinding with about one to one 
and a half parts of a suitable salt of the 
alkali or alkaline-earth metals, am- 
monium or magnesium. Double salts of 
the alkali metals and magnesium may 


also be used. The sulphates, chlorides, 
silicates and nitrates of these metals 
are mentioned as suitable salts, and 
either the artificially prepared com- 
pounds or the naturally occurring vari- 
eties such as kainite, sehoenite, kieserite 
and carnallite may be employed. The 
process is stated to bo of particular 
value in the treatment of Florida phos- 
phates. (Br. Pat. 186,223. R. W. 
James, London, and Eisenwerk Ges. 
Maximilianshiitte, Rosenberg. Nov. 15, 
1922.) 

Chlorinating Methane In the chlori- 
nation of methane, steam is employed 
as a diluent to the reacting gases to 
moderate the violence of the reaction 
and at the same time to supply if neces- 
sary the heat for its initiation. In 
general 2 to 5 volumes of steam per 
unit volume of chlorine are used and 
temperatures above 650 deg. C. are 
avoided owing to the decomposition of 
steam and formation of oxide of car- 
bon. Catalysts such as chloryies of 
copper, iron, and the alkaline earth 
metals may be employed, with or with- 
out porous carriers. The relative pro- 
portions of the reacting gases are 
dependent on the dimensions of the 
reaction tubes and upon the products 
required. Examples are given in which 
formation respectively of methyl chlo- 
ride, methylene dichloride, chloroform 
and of carbon tetrachloride is promoted. 
(Br. Pat. 186,270. Holzverkohlungs- 
Industrie Akt.-Ges. and K. Rdka, Baden. 
Nov. 15, 1922.) 

Emulsions- -Permanent emulsions of 
the kind in which the internal and ex- 
ternal phases are constituted by aqueous 
liquid and oleaginous material respec- 
tively are formed from oleaginous 
materials which themselves possess 
water dispersing properties. These 
properties are acquired by heating or 
polymerizing the oleaginous materials 
without oxidizing them, or by heating 
or polymerizing after or with simulta- 
neous oxidation, whereby the oleaginous 
material becomes gelatinated, sticky 
and elastic, such processes being gen- 
erally known. This treated material 
may be directly emulsified with the 
aqueous liquid, or it may be diluted 
with a quantity of untreated material. 
The mixture, which also possesses 
water-dispersing properties, may be 
subsequently emulsified. The aqueous 
liquid may contain a little solid matter 
of a sticky nature— for example, glue 
or casein — and is added to the oleagi- 
nous material during vigorous stirring 
thereof. The resulting emulsion is solu- 
ble in oil and is particularly useful in 
painting and priming materials as de- 
scribed in specification 175,764, or in the 
manufacture of margarine or edible fats 
as described in specification 178,885. In 
an example 100 parts of refined soya 
oil are agitated vat 250 deg. C. and 
treated with a current of air, steam or 
inert gas, preferably at 225 to 250 deg. 
C., until gelatinized. It is then cooled 
to 100 deg. C. and mixed with 300 parts 
of untreated oil, and into every 100 
parts of this product 300 parts of 
aqueous liquid are vigorously stirred. 


This process is stated to be applicable 
generally to fatty oils containing lino- 
lic, linoleic or linolenic acid such as 
linseed, soya, cottonseed, sesame and 
ground-nut oils. (Br. Pat 187,299. 
E. V. Sohou, Palsgaard, Denmark. Dec. 
13, 1922.) 

• 

Sewage Disposal— In order to obtain, 
in a relatively short period, an effluent 
of sufficient purity to allow of its being 
discharged into a river or estuary, the 
sewage to be treated is mixed with 
highly active sludge for a period of 
from 10 to 60 minutes in a tank pro- 
vided with mechanical circulators and 
baffles. It is then passed into a series 
of tanks in which it is further aerated 
by means of air diffusers at the bottoms 
of the tanks. The mixture of sludge 
and .sewage is then led into settling 
tanks, where the effluent is drawn off. 
The sludge, •which is now a mixture of 
the original sludge and the new sludge 
from the treated sewage, is conveyed 
into a series of aerating tanks provided 
with air diffusers, and in these tanks 
the sludge again becomes highly active, 
the period of aeration being about 4 to 
8 hours. From the last of the series 
of aerating tanks, the sludge is run to 
settling tanks, where more water is 
drained from it, the concentrated sludge 
being collected in a tank from which 
it is drawn by a pump and delivered to 
the initial mixing tank near the sewage 
entry pipe. (Br. Put. 187,315. J. A. 
Coombs and Activated Sludge, Ltd., 
Westminster. Dec. 13, 1922.) 

Desulphurizing Gases — Sulphuretted 
hydrogen is removed from gases by 
washing with a nickel salt solution with 
or without the addition of a salt incap- 
able of precipitating nickel, or of a 
substance capable of forming a nickel 
compound soluble in alkaline solutions. 
The following substances are mentioned 
as being suitable: Ammonia, pyridine, 
salts of organic acids, ammonium chlo- 
ride, ammonium sulphate and sodium 
chloride. When the sulphuretted hydro- 
gen has been absorbed, with the forma- 
tion of a precipitate of nickel sulphide, 
air is blown in, with the production of 
free sulphur and of a nickel solution 
suitable for re-use. An example de- 
scribes the use of a solution containing 
nickel sulphate, ammonia and ammonium 
sulphate. (Br. Pat. 186,316. Ges, fiir 
Kohlentochnik, Dortmund. Nov. 15, 
1922.) 

Alloys — Bronze alloys, suitable for 
making articles for use in contact with 
superheated steam, wires for. paper 
manufacture, springs for press-buttons, 
electric switches, and other purposes, 
consist of not less than 87 parts of 
copper, 4.5 to 10 parts of tin, 1 to 5 
parts of ni^cel and not more than 5 
parts of zinc. The copper and nickel 
are first melted together, the tin is then 
added, and finally the zinc. • 

A second specification by the same 
patentee covers a copper-zinc alloy hav- 
ing less than 40 per cent of zinc con- 
taining also nickel, manganese and iron, 
and not more than 3 per cent of alumi- 
num. The alloy may consist of 40 to 
55 parts of copper, 3 to 15 parts of 


I 
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nickel, 1 to 3 parts of manganese, 1 to 
2 parts of iron, 0.5 to 8 parts of alumi- 
num, and less than 40 parts of z iw 
The copper, nickel, manganese and iron 
are first melted together, the zinc then 
added, ami finally the aluminum. (Hr. 
Pats. 186,226 and 180,837. Allgemeines 
Deutsches f ‘ Metallwerk (»es. # Herlin. 
Nov. 15, 1022.) 

Motor Fuel — Fuel oil for internal- 
combustion engines comprises an inti- 
mate mixture of mineral hydrocaibon 
oils, of 0.865 to 0.895 specific gravity, 
resin oil or oil derived from heating 
resin or a resinous body, and water, 
with or without distilled or recovered 
grease, fatty oils, tar distillates or 
cracked or polymerized mineral oil, the 
constituents being incorporated by am 
monia or tnmethylarmne. The resinous 
and fatty constituents may be rntVated 
or sulphonated. The tar distillates used 
contain tar acids and boil between 250 
and 280 deg. One example comprises 
65 parts of kerosene, 10 to 12 parts of 
resin oil, or of a mixture of 20 to 20 
per cent of resinous and 80 to 70 per 
cent of fatty oils, 2 to 5 parts of am- 
monia and 20 parts of water. (Hr. Pat. 
186,106. T. M. Hickman, Wolverhamp- 
ton. Nov 15, 1922.) 

'-v i,, 

Book Reviews 

/. ' ' . . V 

Tine Smithsonian Institution’s Rti pv oi 
NaTCIUI. ItKflomtCKlS A ITl.lKll TO I ‘it. N N - 
HM.VANiA H Hkhoumoich By Nnmu< l l< 
Wyrr, coiisuUltiR englivm, Poluiubir, 
Otiio Published for and distrlbutoi] bv 
tin 1 Smithsonian Institution, Washington 
1921! 150 9 x 1 i! -in. ihikos, Imputing 

PHI full-pngo illustrations, maps m 

chart h 

The State of Pennsylvania has un 
dertuken to give to the grade school?, 
and high schools special instructions 
regarding the natural resources of the 
state and the utilization of these re- 
sources by industry. In furtheiance 
of this idea, this volume has been pre- 
pared and is to be placed in the hands 
of every seventh grade geography 
teacher of the state, and will be dis- 
tributed as well to others who will use 
it for instruction purposes. However, 
the value of the work is not by any 
means limited to that state nor to 
educational purposes. 

The author has given a splendid ami 
a detailed review of fuel, mineral, forest 
and agricultural resources as well as a 
speciul exposition of some of the metal- 
lurgical and mineral industrial develop- 
ment of the state. Mr. Wyer has been, 
in his many publications, exceptionally 
successful in graphic presentation and 
clear demonstration of important in- 
dustrial and economic facts by maps, 
charts ami photographs. This partic- 
ular volume seems to be a superlative 
exhibition of this unusual skill, for the 
many illustrations are in themselves of 
such great value that without the text 
the book would be of great interest. 

Of necessity the technical informa- 
tion furnished in such a book is not 
new, but the methods of presentation 


are in many cases novel and worthy of 
consideration by any engineer. The 
photographs and diagrams of indus- 
trial processes and plants are in gen- 
eral either diagramn atic or developed 
1 1 om models such as those exhibited by 
the Smithsonian Institution. Anyone 
having an industrial demonstration to 
make of any of the industries covered 
in this book will do well to consult this 
work both for material and for sugges- 
tions as to methods of presentation. It 
is to be hoped that the Smithsonian 
Institution will find it possible to ex- 
tend its work of this sort until every 
date of the Union can be served by as 
fine a book as this one for Pennsyl- 
vania. R. S. McBride. 


Tim Anamhih oi ItuiuiRU By John B. 

I’uttlr If. 5 pp. Chemical Gn tiling Co., 

X. v\ Yo»k Price, $13 50 

It is the author’s intention that his 
monograph serve a two-fold purpose, 
name^\ a guide to those chemists un- 
familiar with rubber who may be called 
upon to analyze this type of product, 
and, for the benefit of the rubber tech- 
nologist. 

The book in general is of little, if 
any, value to a rubber technologist. The 
chapter dealing with the testing of 
crude rubber is entirely too limited and 
the methods outlined cannot be success- 
fully used to differentiate between non- 
uniformity of shipments either from 
the standpoint of rate of cure or qual- 
ity variation. The same applies to that 
part dealing with the sampling and test- 
ing of the various reinforcing and 
diluent pigments. In many cases the 
tests given are incapable of interpreta- 
tion as far as their effects on the resul- 
tant compound is concerned, while in 
others some particular test of much im- 
portance is neglected. 

A few instances may be mentioned, 
such as m the examination of oil sub- 
stitutes (page 29) where the acetone 
extract is made for eight hours only, 
of mineral rubber (page 31) which de- 
termines the “acetone soluble” in four 
hours and makes no reference to the 
melting point of plasticity, of litharge 
(page 42) which is not examined for 
metallic lead and of gas black (page 48) 
where no reference is made to a test 
for grit. 

Throughout, there is a tendency on 
the part of the author to endeavor to 
explain the effects and uses of the 
compounding pigments in rubber, which 
seem to indicate a lack of experience 
along this particular line, inasmuch as 
many statements conflict with present 
practice. He refers to magnesium car- 
bonate (page 45) as not being as power- 
ful an accelerator ns the oxide, whereas 
it has no accelerating value, to alumi- 
num flake (page 46) being used to re- 
place zinc oxide, to mineral rubber 
(page 30) reducing blooming, and to 
air slaked lime hydroxide (page 51) 
as having but some accelerating effect. 
These are but few instances of many 
such statements to which exceptions 
may be taken. 

It would have been well to have left 
out any reference to organic acceler- 


ators, or at least confined their mention 
to name only, as serious misconcep- 
tions may he formed by a close study 
of thi< particular chapter, a noticeable 
example of which is the statement that 
p-phenylene-diamine is of no importance 
commercially (page 40). 

When the value of this monograph 
to the non-rubber technologist is con- 
sidered it probably serves its purpose 
to some extent. However, it adds 
nothing to what has already been pub- 
lished along these lines, particularly 
by the various committees of several 
technical societies. It has, however, the 
advantage of having in compact form 
many data which are otherwise quite 
scattered as well as many references 
to work on rubber. 

It may be well to call attention to the 
fact that the book does not seem to 
have been thoroughly proof-read. A 
particularly bad example is on page 25, 
where it states to “divide the per- 
centage of rubber by the percentage of 
combined sulphur/’ whereas the opposite 
is the procedure, namely, dividing the 
sulphur by the rubber. 

F. ,J. Dugan. 


Thb Komani'm ok the i i ah iNnusTitY By 
Oorm /■; Konmm, librailmi and superin- 
tendent of (raining and education, Peoples 
Gas, Light A Poke Co, Phleago Pri- 
vately published and for dlsti ibution by 
the uuthot 200 pages, including many 
illusti.it ion- Pine, $150 

As implied by its title this book is 
intended to popularize many of the 
historical and dramatic features of the 
gas industry and, record in part “the 
romance of its achievements.” “An 
attempt has also been made to relate 
entertainingly how obstacles in the way 
of production, distribution and uses of 
gas have been overcome; how gas has 
become the ideal fuel in the household 
and in the factory; and how its radiance 
rivals the sun.” 

The author has succeeded in bringing 
together many interesting items re- 
garding the early history of thb manu- 
factured gas business; and he clearly 
sets forth some of its present day 
problems, quite obviously in an effort 
to defend the industry against some 
of the common misapprehensions and 
criticisms. 

Starting as it does with the begin- 
ning of the universe and tracing some 
of the early stages of civilization 
through the worship of fire to the dis- 
covery of practical applications of gas 
in the household, the book attempts a 
most difficult task. As presented, it is 
doubtful whether^ the general reader 
would find a great deal of interest or 
value to him ; but manji in the gas busi- 
ness itself will doubtless be inspired 
to greater enthusiasm for the industry 
and may receive from the book sugges- 
tions as how diplomatically to meet 
public-policy problems which repeatedly 
tax the ability of even the most ingeni- 
ous management. Particularly for the 
information of the young employee dur- 
ing his course of instruction as a cadet, 
this work should find general usefulness 
R. S. McBride. 
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at from 200 to 500 deg. as mentioned 
above in suitable converters, the car- 
bon dioxide being returned to the proc- 
ess to liberate more hydrocyanic acid 
from another batch. (1,439,909. F. J. 
Metzger, assignor to the Air Reduction 
Co. of New York. Dec. 26, 1922.) 

Purification of Hydrofluoric Acid — 
Henry Howard has assigned to the 
Grasselli Chemical Co. a process for 
the purification of hydrofluoric acid. 
It consists of bubbling the gases 
evolved by the action of sulphuric acid 
on fluorspar through a tower containing 
potassium sulphate solution. The sili- 
con fluoride or hydrofluosilicie acid, 
which is the principal impurity, is 
washed out and the hydrofluoric acid is 
passed on. The tower must he kept hot 
enough so that no perceptible conden- 
sation takes place. By so operating 
the tower as to remove some of the 
solution after each run, the process 
can be made continuous. The product 
of the tower is potassium fluosilicate, 
which may be regarded as a final 
product or may be distilled again with 
sulphuric acid, producing hydrofluo- 
silicic acid and potassium sulphate, 
which latter is then used over again 
in the absorption of hydrofluosilicie 
acid. The advantage of this process 
lies in the fact that a relatively poor 
grade of spar can be used in generat- 
ing the hydrofluoric acid. In fact, 
gravelspar containing as much as 8 
per cflnt silicic acid may be used to pro- 
duce pure hydrofluoric acid. (1,439,960. 
Dec. 26, 1922.) 

British Patents 

For complete specifications of any British 
patent apply to the Superintendent, British 
Patent Office, Southampton Buildings, Chari - 
i'iy Bane. London, England. 

Synthetic Thymol — l-methyl-4-iso- 
propyl-3-hydroxybenzene and an isomer 
thereof are prepared by treating meta- 
cresol-sulphonic acid with isopropyl 
alcohol and concentrated sulphuric acid 
or -with isopropyl hydrogen sulphate at 
a rais^fl temperature, and subsequently 
splitting off the sulphonic group. Exam- 
ples are given showing the treatment 
in each case, and the sulphonic group 
is split off by distillation in steam, the 
oil obtained being freed from isopropyl- 
ether compounds -for example, by 
treatment with caustic soda-— and the 
product fractionally distilled. From the 
after-runnings a product is obtained by 
crystallization M>m benzene represent- 
ing a thymol-isomer, having a melting 
point 114 to 115 deg. C. The thymol 
itself may be recrystallized from ligroin. 
(Br. Pat. 186,202. J. Y. Johnson, Lon- 
don, assignor to Bedische Anilin und 

Soda Fabrik. Nov. 155, 1922.) 

• 

Phosphate Fertilizers - - Phosphoric 
compounds suitable for fertilizer, such 
as naturally occurring phosphates, bone 
meal and phosphoric slags, are con- 
verted into a form soluble in citric acid 
and partly soluble in citrates by inti- 
mate grinding with about one to one 
and a half parts of a suitable salt of the 
alkali or alkaline-earth metals, am- 
monium or magnesium. Double salts of 
the alkali metals and magnesium may 


also be used. The sulphates, chlorides, 
silicates and nitrates of these metals 
are mentioned as suitable salts, and 
either the artificially prepared com- 
pounds or the naturally occurring vari- 
eties such as kainite, sehoenite, kieserite 
and carnallite may be employed. The 
process is stated to bo of particular 
value in the treatment of Florida phos- 
phates. (Br. Pat. 186,223. R. W. 
James, London, and Eisenwerk Ges. 
Maximilianshiitte, Rosenberg. Nov. 15, 
1922.) 

Chlorinating Methane In the chlori- 
nation of methane, steam is employed 
as a diluent to the reacting gases to 
moderate the violence of the reaction 
and at the same time to supply if neces- 
sary the heat for its initiation. In 
general 2 to 5 volumes of steam per 
unit volume of chlorine are used and 
temperatures above 650 deg. C. are 
avoided owing to the decomposition of 
steam and formation of oxide of car- 
bon. Catalysts such as chloryies of 
copper, iron, and the alkaline earth 
metals may be employed, with or with- 
out porous carriers. The relative pro- 
portions of the reacting gases are 
dependent on the dimensions of the 
reaction tubes and upon the products 
required. Examples are given in which 
formation respectively of methyl chlo- 
ride, methylene dichloride, chloroform 
and of carbon tetrachloride is promoted. 
(Br. Pat. 186,270. Holzverkohlungs- 
Industrie Akt.-Ges. and K. Rdka, Baden. 
Nov. 15, 1922.) 

Emulsions- -Permanent emulsions of 
the kind in which the internal and ex- 
ternal phases are constituted by aqueous 
liquid and oleaginous material respec- 
tively are formed from oleaginous 
materials which themselves possess 
water dispersing properties. These 
properties are acquired by heating or 
polymerizing the oleaginous materials 
without oxidizing them, or by heating 
or polymerizing after or with simulta- 
neous oxidation, whereby the oleaginous 
material becomes gelatinated, sticky 
and elastic, such processes being gen- 
erally known. This treated material 
may be directly emulsified with the 
aqueous liquid, or it may be diluted 
with a quantity of untreated material. 
The mixture, which also possesses 
water-dispersing properties, may be 
subsequently emulsified. The aqueous 
liquid may contain a little solid matter 
of a sticky nature— for example, glue 
or casein — and is added to the oleagi- 
nous material during vigorous stirring 
thereof. The resulting emulsion is solu- 
ble in oil and is particularly useful in 
painting and priming materials as de- 
scribed in specification 175,764, or in the 
manufacture of margarine or edible fats 
as described in specification 178,885. In 
an example 100 parts of refined soya 
oil are agitated vat 250 deg. C. and 
treated with a current of air, steam or 
inert gas, preferably at 225 to 250 deg. 
C., until gelatinized. It is then cooled 
to 100 deg. C. and mixed with 300 parts 
of untreated oil, and into every 100 
parts of this product 300 parts of 
aqueous liquid are vigorously stirred. 


This process is stated to be applicable 
generally to fatty oils containing lino- 
lic, linoleic or linolenic acid such as 
linseed, soya, cottonseed, sesame and 
ground-nut oils. (Br. Pat 187,299. 
E. V. Sohou, Palsgaard, Denmark. Dec. 
13, 1922.) 

• 

Sewage Disposal— In order to obtain, 
in a relatively short period, an effluent 
of sufficient purity to allow of its being 
discharged into a river or estuary, the 
sewage to be treated is mixed with 
highly active sludge for a period of 
from 10 to 60 minutes in a tank pro- 
vided with mechanical circulators and 
baffles. It is then passed into a series 
of tanks in which it is further aerated 
by means of air diffusers at the bottoms 
of the tanks. The mixture of sludge 
and .sewage is then led into settling 
tanks, where the effluent is drawn off. 
The sludge, •which is now a mixture of 
the original sludge and the new sludge 
from the treated sewage, is conveyed 
into a series of aerating tanks provided 
with air diffusers, and in these tanks 
the sludge again becomes highly active, 
the period of aeration being about 4 to 
8 hours. From the last of the series 
of aerating tanks, the sludge is run to 
settling tanks, where more water is 
drained from it, the concentrated sludge 
being collected in a tank from which 
it is drawn by a pump and delivered to 
the initial mixing tank near the sewage 
entry pipe. (Br. Put. 187,315. J. A. 
Coombs and Activated Sludge, Ltd., 
Westminster. Dec. 13, 1922.) 

Desulphurizing Gases — Sulphuretted 
hydrogen is removed from gases by 
washing with a nickel salt solution with 
or without the addition of a salt incap- 
able of precipitating nickel, or of a 
substance capable of forming a nickel 
compound soluble in alkaline solutions. 
The following substances are mentioned 
as being suitable: Ammonia, pyridine, 
salts of organic acids, ammonium chlo- 
ride, ammonium sulphate and sodium 
chloride. When the sulphuretted hydro- 
gen has been absorbed, with the forma- 
tion of a precipitate of nickel sulphide, 
air is blown in, with the production of 
free sulphur and of a nickel solution 
suitable for re-use. An example de- 
scribes the use of a solution containing 
nickel sulphate, ammonia and ammonium 
sulphate. (Br. Pat. 186,316. Ges, fiir 
Kohlentochnik, Dortmund. Nov. 15, 
1922.) 

Alloys — Bronze alloys, suitable for 
making articles for use in contact with 
superheated steam, wires for. paper 
manufacture, springs for press-buttons, 
electric switches, and other purposes, 
consist of not less than 87 parts of 
copper, 4.5 to 10 parts of tin, 1 to 5 
parts of ni^cel and not more than 5 
parts of zinc. The copper and nickel 
are first melted together, the tin is then 
added, and finally the zinc. • 

A second specification by the same 
patentee covers a copper-zinc alloy hav- 
ing less than 40 per cent of zinc con- 
taining also nickel, manganese and iron, 
and not more than 3 per cent of alumi- 
num. The alloy may consist of 40 to 
55 parts of copper, 3 to 15 parts of 
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Engineers Honor Caetani at Banquet 


Dilfttiguinhed Gathering Hearn 

Good Will— Engineer 


OOLIT1CS needs a larger dose of logic 
X and pract.ral sense, Prince Gelasio 
Caetani, new Italian Ambassador to tin* 
United States, declared in an address 
at the annual dinner of the American 
Engineering Council of the Federated 
American Engineering Societies held at 
the Chevy Chase Club, Washington, 
Thursday evening, Jari. 11. These qual- 
ities of the engineer, he said, would 
bring great advantages to public affairs. 

The Ambassador, himself an engineer 
and for K1 years previous to the wai a 
resident of the United States, said that 
his principal aim is to strengthen the 
bonds of friendship and esteem between 
this country and Italy. Retailing his 
engineering career in the West follow- 
ing his graduation from the Columbia 
University School of Mines in 19011, 
Prince Caetani said that he was re- 
turning not only as a diplomat but as 
an engineer and friend of America. 

Engineering, he continued, is destined 
to play a powerful role in modern 
civilization. Italy he described as a 
nation born again. Its potential dies in- 
dustrially, he said, were bound to make 
it a great force in world commerce. 
The electric industry especially was 
making rapid strides and all brandies 
of engineering activity wore developing 
constructive effort, in which Ital>'s 
greatest asset was an abundance 1 of 
efficient labor and in which American 
capital and machinery were needed 

The Ambassador’s address was heaid 
by leading engineers and public officials 
from all parts of the country. Dean 
Mortimer E. Cooley of the University 
of Michigan, president of the American 
Engineering Council, presided. Other 
speakers were Calvin W. Rice of New 
York, secretary of the American Society 
of Mechanical Engineers, and John J. 
Tigort, United States Commissioner of 
Education. 

Pan- American Unity 

Mr. Rice, who recently returned from 
South America, where, accompanying 
Secretary Hughes and p«rt\ to the 
Brazilian Centennial Exposition, he 
acted as an envoy of the American engi- 
neering profession, said that detimte 
steps have been taken to promote 
Pan-American unity among engineers. 
Through the efforts of the Department 
of Commerce, Mr. Rice reported, the 
idea of standardization was spicading 
in tile South American countries all of 
which are contemplating legislation to 
establish a standardization bureau, as 
recommended by Secretary Hoover. 

A permanent organization to carry 
out resolutions of the recent Inter- 
national Engineering Congress at Rio 
de Janeiro has been effected, according 
to Mr. Rjce, who said it was now pro- 
posed to call a meeting of the Pan- 
American nations to develop the dream 
of a transcontinental railway. He pre- 
dicted that the engineer would be in- 
creasingly influential in bringing about 


New Italian Ambassadors Message of 
Needed in Public Life 
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(JHLAHH) CAETANI 

Mining Kngituvr and Newly Appointed 
it. 1 1 nm Ambassador 

Pan American solidarity and tn the 
attainment of international peace. 

Engineering in Japan 

Elmer A. Sperry of New Ymk, re- 
porting upon his mission to Japan, told 
of the remarkable progress being made 
by the Japanese in industry and in 
engineering, saying that even England 
had come to Tokio to gain new ideas 
in warship construction. Mr. Sperry 
described the* huge size of the industrial 
plants and machinery used in Japan as 
exceeding anything known m the United 
States. The Japanese people, he said, 
were keeping the disarmament compact 
to the letter, while the engineers of 
Japan wen* aiming to promote a better 
international understanding by effecting 
(loser relations with the engineers of 
other nations. 

Caet.vni’s Address 

The Italian Ambassador was warmly 
received by his fellow engineers, and 
his remarks were frequently applauded. 
Extracts from his speech follow: 

“Your kind invitation to be a guest 
at the annual banquet of the Federation 
of American Engineering Societies 
reached me while 1 was preparing to 
leave for the United States. I read it 
with deep satisfaction, for it made me 
feel that, besides sailing for America as 
Italy’s Ambassador, I was going home 
to my old stamping grounds somewhat 
still invested with the qualifications of 
an engineer. 

“We pride ourselves in saying: ‘Once 
an engineer, always an engineer.’ What- 
ever may be the course of life followed 
by one of us, it will always be marked 
by the indelible seal of the scientific. 


practical and logical training to which 
an engineer is subjected during the 
early years of life. 

“I judge that many of my colleagues 
present at this banquet have followed in 
life most disparate occupations which 
often had little to do with engineering; 
such has been my personal experi- 
ence during the agitated years since 
the beginning of the war. Well, 
gentlemen, we can say that in each and 
every occupation we have felt and 
thought and acted chiefly as engineers. 

“Some have made the remark in crit- 
icism that engineers lack political in- 
tuition and ability; I would answer that 
a larger close of logic and positiveness 
applied to politics would bring great 
advantages to public affairs. 

“Whatever the case may be, it is very 
agreeable that polities bear little weight 
in the relations between Italy and the 
United States. Between our two coun- 
tries there has never existed political 
rivalry or serious conwnercial competi- 
tion; our relations have been confined 
almost exclusively to contacts of labor, 
of engineering, of commerce, of science 
and of art. 

“Italy’s largest asset is the remark- 
able quality of its people’s labor; sober, 
intelligent, hardworking and plastic, 
the Italian peasant or workman will 
in an incredibly short time become effi- 
cient in whatever he is called to do. 
While I was carrying out fortification 
works along our front, many officers of 
the allied powers expressed to me (heir 
admiration for the remarkable skill 
of our peasant-soldiers compared with 
their own. 

“Of all this many •Americans are per- 
haps not yet fully aware for the reason 
that the wave of Italian emigration 
which shortly preceded the war was so 
sudden that it was not utilized to best 
advantage. Most of our skillful labor- 
ers, insufficiently guided, agglomerated 
in the congested cities of the East, con- 
tenting themselves with the first job 
they came across, instead of taking up 
occupations more congenial to t their 
nature and for which they were better 
prepared. 

“Specialization of Italian labor will 
bring great advantages to the large 
engineering industrial and agricultural 
enterprises which are still to be achieved 
in the United States. 

Italy’s Natural Resources 

“Much, however, is skill to be done in 
Italy itself; its resources are far from 
being fully developed and there are 
many opportunities for American cap- 
ital. machinery and technical* organiza- 
tion to be usefully applied in Italy. 

“The electric industry in our country 
has made rapid strides atid as to per- 
centage of utilized water power, Italy 
ranks, I believe, foremost in the world. 
Electricity is our ‘white coal’ and at the 
present day its use results in an econ- 
omy of about two billion lire, otherwise 
necessarily spent on fuel imports. 

“In 1898 the electric energy developed 
in Ittfly amounted only to 87,000 kw.; 
it increased to 426,000 kw. in 1908, to 
1,240,000 kw. in 1918 and power plants 
for some other 1,000,000 kw. are planned 
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or under construction. About 800, COQ 
kw. are still to be developed. 

“On the Tirso in Sardegna a reserve,, 
of 416 million cu.m, capacity is being 
constructed. It will be the second larg- 
est in the world, ranging immediately 
after the Assuan dam and will develop 
about 50 million kw.-hr. and irrigate 
60,000 acres of land. 

“My experience in the United States 
has been my most valuable asset in life. 
Before leaving Home, at a dinner given 
to me by the Italian engineers, I ex- 
horted the young engineers to get a 
few years o*f practical training in 
America. I hope you will do likewise by 
encouraging your students and grad- 
uates to spend some time in Italy, as 
nothing broadens the mind more than to 
breathe an atmosphere different from 
that of one’s own town and country. 

“Italy’s atmosphere is vibrating with 
wonderful reflexes of a long and glo- 
rious past and full of promise for a 
remarkable future. 

“It is a great art in life to single out 
and appreciate other people’s good qual- 
ities and try to make them your own. 

“Similar intercourse between our 
young students who, in a few years, will 
be the active men of our countries, will 
be a powerful factor in reaching the 
principal and ultimate aim I will have 
in view in carrying out my duty as 
Ambassador— that is, to strengthen the 
bonds of friendship and esteem between 
Waly and the United States.” 


Would Continue to Hold 

Foundation Patents 

• 

Department of Justice Asks Provision 

in Winslow Bill to Exclude Chemical 
Patents From Returned 
Alien Property 

The Department of Justice is urging 
that a safeguarding clause he inserted 
in the Winslow bill, which authorizes 
the resto 1 ation of $10,000 trusts held by 
the Alien I*roperty Custodian to their 
German and ex-enemy owners, specifi- 
cally excluding the 4,700 patents which 
are now held by the Chemical Founda- 
tion. H. J. Galloway, special assistant 
to the Attorney-General, informed the 
committee last week that the govern- 
ment desired to have this additional 
protection in order that the patents, 
listed at nominal valuations, might not 
be turned back. 

Present indications are that the gov- 
ernment’s motion to get back the Chem- 
ical Foundation patents will be heard 
in the. District Court of Delaware about 
April 15, Mr. Galloway said. He in- 
formed the Huuse Interstate and For- 
eign Commerce Committee, which had 
been conducting hearings on the Wins- 
low bill, that all of the necessary pre- 
liminary legal papers had been filed and 
that only the fixing of the date of ar- 
gument held up consideration of the 
case. 

“If the Chemical Foundation has any 
title at all to the ex-German patents, 
it is an absolute title,” Mr! Galloway 
said. However, he contended that the 
sum paid for the patents was inade- 
quate and that Francis P. Garvan, when 


Alien Property Custodian, had ar- 
ranged for the sale of the patents to 
the Chemical Foundation, so that he 
stood in the position of both buyer and 
seller. 

This, Mr. Galloway said, was mani- 
festly lacking in' equity. The value of 
the patents, he said, had been variously 
estimated from $10,000,000 to $100,- 
000,000, one patent for neosalvarsan 
being worth more than the total 
amount paid for all of the German pat- 
ents. 

The Department of Justice wants 
Congress, in passing any legislation 
dealing with the question of alien prop- 
erty, to exclude the patents held by 
the Chemical Foundation, but Mr. Gal- 
loway made plain that it desired to 
have the rights of the American indus- 
tries now using them under a license 
plan to have ample protection. If the 
patents are restored it will be up to 
Congress to direct what is to be done 
with them. 

Engineering Council Reviews 
Accomplishments 

Encourages Participation of Profes- 
sional Men in Public Affairs 

The engineering profession is on the 
eve of great developments, Dean Morti- 
mer E. Cooley of the University of 
Michigan declared in his address to the 
American # Engineering Council of the 
Federated American Engineering Socie- 
ties at the annual meeting of the Coun- 
cil held at the Cosmos Club in Wash- 
ington, Jan. 11 and 12. Dean Cooley, 
who was unanimously re-elected presi- 
dent of the Council for 1023, struck the 
keynote of the gathering in saying: 

“We are, I feel, entering upon a new 
era. The engineer, not so much in the 
technical as in the social sense, is about 
to take that purt in the world which 
rightfully is his. I am speaking not of 
civil engineering, mechanical engineer- 
ing, chemical engineering, electrical en- 
gineering or any other branch of en- 
gineering, but of the engineering 
profession as a whole.” 

Dean Cooley, reviewing the year’s 
work, said that substantial results had 
been achieved, and that the Federation 
was progressing gradually and surely 
toward the fulfillment of its mission. 
His trip through eighteen states last 
spring, he said, inspned the conviction 
that the Federation was a necessary 
instrument of organized engineering 
and a source of opportunity for service 
both within and without the profession 
that exceeded the hopes even of its 
founders. The waste report and the 
report on the two-shift day in continu- 
ous industry he characterized as two 
outstanding accomplishments of world 
importance. The two-shift report is 
now available in printed form, and the 
committee which prepared it has been 
formally discharged by the executive 
board of the Council. A third under- 
taking of similar magnitude was likely 
to be set in motion in the near future, 
Dean Cooley announced. 

The report of Executive Secretary 
L. W. Wallace, who was re-elected by 
the executive board, showed that the 


activities of the Federation are multi- 
plying rapidly. Relations with gov- 
ernment departments are becoming 
more extensive and more intimi^e and, 
in every direction the Federation is 
winning increased recognition. A letter 
from Secretary Hoover, read at the 
meeting, asserted that She Federation 
was one of the most influential existing 
agencies in the promotion of public 
good. 

Federal legislation in which the Fed- 
eration through the executive secretary 
has taken an active interest includes 
the Sterling-Lehlhach bill, topographic 
mapping, helium, national hydraulic 
laboratory and revision of the mining 
laws. John R. Freeman was the priiS* 
cipal witness at the hearings on the 
question of a national hydraulic labora- 
tory, the need for which he pointed out 
in an exhaustive report. Mr. Wallace as- 
serted tflat the bill for mining law revi- 
sion should receive the active attention 
of ail engineers. Adoption of an 
amendment increasing the appropria- 
tion for topographic mapping from 
$325,000 to $500,000 was called by Mr. 
Wallace "a distinct victory auguring 
well for the Temple bill.” lie reported 
a tendency to delay action on the Ster- 
ling-Lehlbach bill, and this he described 
as unfortunate. 

Engineering Ideals 

A report of the committee on engi- 
neering ideals, expressing the desire of 
the Federation to bring to the attention 
of the engineering colleges throughout 
the country the need of pointing engi- 
neers toward leadership in public af- 
fairs, was adopted. The committee was 
headed by Prof. Joseph W. Roe of New 
York University. The Council adopted 
the report of its patents committee re- 
questing “that a joint commission be 
appointed by the Senate and House of 
Representatives to investigate the 
needs of the Patent Office, as to both 
personnel and physical equipment, and^i 
that it be requested to report at an 
early date, so that the present session 
of Congress may take appropriate ac- 
tion.” 

At the suggestion of the Spokane En- 
gineers Club, transmitted through J. C. 
Ralston, the Council voted to refer to 
its committee on public* affairs with its 
indorsement a proposal to recommend 
to President Harding the selection of 
“the engineering type of man” as Sec- 
retary of the Interior to succeed Mr. 
Fall, who has resigned. J. Parke Chan- 
ning, head of the committee, supported 
this proposal, saying that it was in 
keeping with the engineering movement 
to establish a Department of Public 
Works. Eighty per cent of the activi- 
ties of the Interior Department, it was 
assertejd, concern engineering prob- 
lems. The speakers made it plain that 
no political considerations were in- 
volved. • 

Vice-presidents were elected by the 
Council as follows: J. Parke Channing 
and Calvert Townley, New York; 
Philip N. Moore, St. Louis; Gardner 
S. Williams, Grand Rapids, Mich. H. E. 
Howe of Washington was elected treas- 
urer. 
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Fertilizer Man Attacks 
. Ford Shoals Offer 

(!. H. MacDowell Points Out Effect on 
Water Power Act in Establishing 
Such a Precedent 

Vigorous opposition to acceptance of 
Henry Ford’s proposal for purchase of 
the Muscle Shoals government project 
wag voiced in an address before the 
Chicago Woman’s Club in Chicago, last 
week, by ('. H. MacDowoll of the Ar- 
mour Fertilizer Works. 

“The Ford proposal, if accepted, nulli- 
fies the fifty-year clause of the water 
power act," said Mr. MacDowell. “The 
government builds the plants, while the 
Ford company pays no taxes on the 
costs and takes no risk of the dams 
holding. • 

“The company acquires special privi- 
leges and subsidies from the govern- 
ment which enable it to compete un- 
fairly with companies putting up their 
own funds. It obtains a private power 
monopoly for 100 years or more and 
obtains a strangle hold on the industrial 
development of that section through its 
power control. Certainly a large block 
of economic power to be entrusted fo 
the administration of a private com- 
pany!" 

Danger of Special Lk<;isi,ation 

Mr. MacDowell pointed out that the 
Federal Trade Commission, m its sec- 
ond annual report, forcibly draws the 
attention of Congress to the danger of 
special legislation, the effect of which 
must be nullification of the national 
policy in respect to water power, which 
has been declared by Congress after 
investigation and study covering more 
than a decade. 

“The commission does not mention by 
name Muscle Shoals or the Ford pro- 
posal," he continued, “but it could have 
meant nothing else in the following 
statement: 

“‘There are movements on foot in 
several quarters to secure for certain 
sites or streams special legislation which 
if approved would constitute a partial 
repeal of the federal water power act, 
and would eventually result in the 
progressive disintegration of our pres- 
ent national water power policy.’ ” 


Will Attempt to Collect 
Literature on Cellulose 

L>r. C. ,1. West, chairman of the com- 
mittee on bibliographies of the Techni- 
cal Association of the Pulp and Paper 
Industry, has offered to act for the 
cellulose division of the American 
Chemical Society as a receiving center 
or bibliographies relating to any 
tranch of cellulose chemistry. t It is 
loped that all of those having such 
(ibliographies will send a copy to 
)r. Wesi, # National Research Council, 
701 Massachusetts Avenue, N.W., 
Vashington, D. C. Dr. West has kindly 
ffered to assetnble all material received 
nd make it available to anyone inter- 
red. It is hoped that a large amount 
r duplication of effort can be avoided 
i this way. 


Tear Gas Adopted by Washington 
Police Force for Mob Control 

police and other officials of the Dis- 
trict of Columbia had a striking demon- 
stration of the effectiveness of tear 
gas when one of the guns recently 
invented by Captain L. M. McBride, 
of the Chemical Warfare Service, was 
at cnientally opened in the office of the 
chief of police. The chief himself was 
temporarily blinded, as were a number 
of employees in the District Building. 
The gas found its way into the halls 
and elevator shafts, with the result 
that hundreds of persons participated 
in this accidental demonstration of its 
effectiveness. 

As a result of this incident, it was 
revealed that the Washington police 
department is equipping all patrol 
wagons, police stations and jails with 
thi« gun. 

Reported Used by Burglars 

Officers of the Chemical Warfare 
Service are impressed with the sig- 
nificance of the report that the theft of 
the Sehoellkopf jewels in New York 
City was made possible by the use of 
gas If the use of gas is found to be 
effective in the highly practical art of 
burglary, it. is believed that the police 
and military authorities will be more 
ready to admit that the Chemical War- 
fare Service has developed an agent 
with the greatest potentialities in the 
control of mobs and other law 
hi eakers. 


Agricultural Chemists Develop 
Poison for Barberry Bush 

Intensive experiments on the part of 
the office of cereal investigations of the 
Department of Agriculture has devel- 
oped two chemical methods for the 
eradication of the barberry bush. This 
bush spreads a rust to grains and 
grasses. A campaign is now in prog- 
ress throughout New England and tin* 
Middle West looking to the eradication 
of this growth. More than forty chemi- 
cals were tried in the experiments. It 
has been found that rock salt and so- 
dium arsenite give uniformly good 
results. It is anticipated that large 
quantities of these materials will be 
employed in future eradication work. 


Under-Fertilization of German 
Farms Promises Demand 
for Chilean Nitrate 

During 1922 Germany used some 

050.000 metric tons of atmospheric 
nitrogen for agricultural purposes. To 
this may be added not more than 

100.000 tons of Chilean nitrate. This 
indicates that German farms are being 
under-fertilized by 40 per cent. 

Since no important expansion of at- 
mospheric nitrogen production is ex- 
pected in the near future, the general 
opinion in Germany is that there should 
be large importations of Chilean nitrate 
this year. Indications are that an 
active effort now is being made to pro- 
vide for the financing of large pur- 
chases. 


F. C. Brown Made Head of 
Bureau of Standards 

Assistant Director Assigned Tempora- 
rily to Post Vacated by Stratton 

Since a considerable period is likely 
to elapse befoie a director will be chosen 
for the U. S. Bureau of Standards, im- 
portance is attached to the designation 
by Secretary Hoover of Dr. Fay C. 
Brown as the acting director, who will 
direct the work of this important sub- 
division of the Department of Com- 
merce during the interim. 

Dr. Brown was horn in Washington, 
Ohio, in 1881. He was graduated from 
the University of Indiana, in 1903. He 
did graduate work at the University of 
Illinois, at the University of Chicago 
and at Princeton. After taking his doc- 
tor’s degree at Princeton in 1908, he did 
further work at that institution as an 
Ogden Fellow. On the completion of 
that work he accepted a position as in- 
structor in physics and engineering at 
the University of Illinois. Later he 
joined the faculty of the University of 
Iowa. He was engaged in that work 
when the United States entered the war. 
He entered the military service and was 
assigned to the Ordnance Department, 
where he was placed in charge of the 
testing and ballistic work on airplane 
bombs. While in the military service 
he attained the rank of major. , 

At the end of the war, Dr. Brown had 
the opportunity to choose between thb 
professorship of physics at the Uni- 
versity of Iowa and the position of 
assistant director of the Bureau of 
Standards. He accepted the latter post 
where he has been engaged continuously 
since. 

Accomplishments in Research 

While Dr. Brown regards as his 
principal achievement the work that he 
has done in directing the Bureau which 
Secretary Hoover likes to refer to as 
“the largest physical laboratory in the 
world," he has done a great deal of 
research in addition to his administra- 
tive duties. He is proud of his work in 
therm ionics, since that proved to be a 
sort of forerunner of radio amplifica- 
tion. He did important optical work 
and has made an intensive study of the 
electrical and mechanical properties of 
selenium and selenium crystals. With 
Joel Stebbins, the astronomer, he took 
an important part in starting the work 
on the mechanical measurement of the 
intensity of double stars. 


Wages Cut in Austrian' 
Chemical Industry 

Wages in the Austrian chemical in- 
dustry were cut 11 per cent on Dec. 1, 
according to advices sent the Depart- 
ment of Commerce from Vienna. The 
difficulties of the chemical trade have 
been increased by the action of German 
chemical manufacturers in declining to 
extend credit to Austrian firms for 
longer than 30 days and by their de- 
mand for partial or full payment of 
the order, in some cases at the time it 
is placed. 
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Federal Suit Instituted Against Butterworth- 
Judson Corporation 

Heavy Chemical Company Called to Account for Expenditure on War- 
Time Picric Acid Plant 


T HE FIRST of a series of suits to 
be brought by the government to 
recover damages on war contracts was 
instituted last week in the federal court 
of New York. The suit was brought at 
the instance of Attorney-General 
Daugherty and Colonel William Hay- 
ward, Federal Attorney, through Victor 
House, Assistant United States District 
Attorney. 

In the initial suit Mr. House directs 
that Henry G. Atha, James O'Grady 
and Thomas G. Haight, receivers in 
equity for the Buttcrworth-Judson Cor- 
poration, account for $1,151,000 ex- 
pended by the corporation from a re- 
volving fund of $1,500,000 advanced by 
the government. 

History of Picric Acid Plant 

According to Mr. House the revolv- 
ing fund was advanced on a contract 
consummated by the government with 
the Buttcrworth-Judson Corporation in 
May, 1918, for the construction of a 
plant at New Brunswick, Ga., by the 
defendant corporation, for the manu- 
facture of 72,000,000 lb. of picric acid. 
The Construction was to cost $7,000,000. 

• Approximately $8,500,000 was ex- 
pended and the plant was about 50 per 
cent completed when the contract wax 
terminated by the cessation of hostili- 
ties. 

In April creditors instituted suits in 
New York and New Jersey for the 
designation of a receiver for the de- 
fendant corporation, it being alleged 
it was unable to satisfy maturing obli- 
gations. 

Funds Were Banked 

It is alleged by the government that 
the revolving fund advanced to the de- 
fendant was partially deposited with 
various banks in this city, which Mr. 
House contends was a wrongful conver- 
sion of trust funds, and that the banks 
are not entitled to retention of the 
deposits. 

At the time of the suit for a receiver 
the defendant corporation had $528,009 
deposited with the Chase National 
Bank, Ajnerican Exchange National 
Bank, New York Trust Company and 
National Newark & Essex Banking 
Company. 

Uiscussing the suit Mr. House said: 
“When the advance of $1,500,000 
was made the government required a 
surety ^company bond conditioned upon 
an appropriate accounting of the ad- 
vance. Eight surety companies joined 
in this bond, the American Surety Com- 
pany of New York being the company 
through which it was written. These 
surety companies a^e joined as parties 
defendant, and the court is asked to 
direct them to pay any balance of the 
$1,500,000 not otherwise paid.” 

The main Butterworth- Judson plant 
is located in Newark, N. J. There has 


French Consider Compulsory 
Use of Alcohol in Motor Fuel 

France is considering the estab- 
lishment of a Bureau of Alcohol in 
one of its Federal departments, ac- 
cording to advices to the Depart- 
ment of Commerce. 

In addition, legislation practi- 
cally is assured which will require 
the admixture of at least 10 per 
cent of alcohol with all motor fuel. 
Reports have been submitted by 
chemists to the Chamber of Depu- 
ties setting forth that a mixture 
of 45 to 55 per cent alcohol can be 
used in automobile engines without 
any change from the designs now 
using gasoline only. • 


been a large depreciaiton in the value 
of the plant since the war ended. It is 
being operated by the receivers, who re- 
cently received authority from the 
court to enter into contracts for the 
coming year. It is understood that re- 
organization is being planned. 

Company Asks Damages 

The original contract provided that 
if it were terminated before 18,000,000 
lb. of picric acid were delivered, the 
contractor should become entitled to 
liquidated damages of 3 cents a pound 
on the undelivered portion of such 
18,000,000 lb. 

No picric acid was ever manufac- 
tured or delivered under the contract, 
and one of the large items of dispute in 
this suit is whether the Butterworth- 
Judson Corporation is entitled to 
$540,000 as liquidated damages under 
the termination clause of the contract. 
The government will contend that this 
provision for liquidated damages was 
not intended to become operative unless 
the plant was completed and deliveries 
of picric acid under the contract had 
been begun prior to the termination of 
the contract. 


Fiber Companies Merge 

The American Vulcanized Fiber Co., 
the Keystone Fiber Co., both of Wil- 
mington, Del., and the National Fiber 
& Insulation Co., Yorklyn, Del., have 
been merged under the name of the 
National Fiber Co. Headquarters will 
be maintained at Wilmington, and pres- 
ent plants there and at Yorklyn and 
Newark, Del., will be continued in oper- 
ation. J. Warren Marshall, formerly 
head of the National Fiber & Insula- 
tion Co., has been elected president of 
the new organization; Claude W. Sut- 
ton, heretofore head of the American 
Vulcanized Fiber Co., will be vice- 
president of the consolidated company, 
in charge of sales. 


Engineers Urge National 
Hydraulic Laboratory 

Hearty support for a national hy- 
draulic laboratory is coming from all 
parts of the country and from the men 
engaged in all branches of engineering, 
the Senate sub-committee was told 
during the course of a hearing on 
January 10, at which Senator Ransdell's 
bill providing for the establishment of 
a National Hydraulic Laboratory was 
considered. The principal testimony 
was given by John Lyle Harrington, of 
Kansas City, the president of the Ameri- 
can Society of Mechanical Engineers; 
Gardiner S. Williams, of Detroit, a 
hydraulic engineer, and John C. Ralston, 
of Spokane, Wash., a civil engineer. 

The sub-committee was told that all 
branches of engineering are coming to 
attach greatly increased importance to 
reseafeh. The hydraulic laboratory 
would do much to supplant rough and 
ready knowledge of hydraulic formulas 
and practice by exact knowledge, it 
was said. Mr. Harrington cited a num- 
ber of specific cases in which there have 
been wide divergences of engineering 
opinion on fundamental problems in 
hydraulics. In each of these cases the 
completion of the work demonstrated 
absolutely that certain theories ad- 
vanced by eminent engineers were 
wrong. These differences never would 
have arisen had accurate basic informa- 
tion been available. As it is, Mr Har- 
rington told the Senators, moat hydrau- 
lic problems are solved by the applica- 
tion of judgment rather than in a 
scientific manner. Were it possible to 
reduce the margin to provide for the 
unknown, great economies could be 
effected in the construction of flood con- 
trol works, he asserted. 

Accurate Formulas Lacking 

Mr. Williams referred to the existing 
controversy among engineers over the 
spillway problem at New Orleans, as 
being typical of the great dearth of 
scientific data which can be applied to 
the control of rivers. He is at a loss 
to undestand, he said, why there should 
be opposition to a national hydraulic 
laboratory from the Corps of Engineers J 
--the agency which would benefit moat 
from its operation. The Mississippi 
River Commission, he declared, would 
benefit particularly, as he believes many 
of their theories could be proven abso- 
lutely if studied at such a laboratory. 

The committee was told that hydrau- 
lic formulas are not of scientific char- 
acter. There is need, it is stated, for 
research work on all the problems of 
water, but since such a laboratory must 
be confined in the start to the more 
pressing problems, it was predicted that 
its (Mr]y work would be confined to the 
problems of river hydraulics. It was 
suggested that the labo^tory should 
be made available to the engineering 
societies and to individual engineers for 
the working out of special problems, in 
addition to those which come before the 
Corps of Engineers, the Geological Sur- 
vey, the Bureau of Standards, and the 
Reclamation Service. 
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Engineers Plan World 
Congress in 1926 

Scfcqui-Centennial Exposition in Phila- 
delphia to Be Scene of Inter- 
national Meeting 

A conference c <m the plans for an 
international engineering congress, to 
be held at the time of the Sesqui-Cen- 
tennial celebration in Philadelphia, was 
held in New York City, Jan. 9. The 
meeting was called to order by Richard 
L. Humphrey, chairman, who outlined 
the purposes of the conference and re- 
viewed briefly the events leading to the 
calling of the meeting. 

The movement to hold a world con- 
gress of engineers in 1926 was initiated 
by the Engineers Club of Philadelphia 
in December, 1921, and at that time an 
invitation was extended to the American 
Society of Civil Engineers, the Ameri- 
can Institute of Mining and Metallurgi- 
cal Engineers, the American Society of 
Mechanical Engineers, the American 
Institute of Electrical Engineers, and 
the American Society for Testing Mate 
rials. Each was requested to appoint 
two representatives to meet with a com- 
mittee of the Engineers Club in Phila-' 
delphia to formulate a plan for such a 
world congress. 


An outline of the plan of organization 
for such a congress was prepared by 
the secretaries of the four founder 
societies in May, 1922, and was subse- 
quently approved by the presidents of 
these societies. This plan proposed a 
board of management, which was duly 
elected, at an organization meeting in 
November, 1922 George S. Webster 
was appointed temporary chairman ami 
Charles K. Billin temporary secretary. 

Will Promote Welfare 
of Profession 

\f the meeting last week the com- 
mittee considered the advisable scope of 
the congress, methods of financing, re- 
lation of meetings of engineering soeie 
lies to the sessions of such a congress 
and publicity 

, It was brought out in the discussion 
that this meeting represents another 
step toward bringing the engineers of 
the' different countries of the world 
closer together, taking up the threads 
of contact tlyit had been broken by the 
war and fostering a better understand- 
ing of the relation of the engineer not 
only to the technical problems of the 
world, but to the reconstruction of our 
present day civilization, to which the 
engineer has already contributed so 
much in a material way. 




/r\; 1 pTr.-^-'w 


Personal 




Richard V. Agkton, of the Bureau of 
Mines staff, who has been doing exam- 
ination work for the War Minerals 
Relief Commission, is acting as assist 
ant chief mining engineer of the 
Bureau of Mines. 

Dr. Raymond E. Bacon and Dr. J. 
Enrico Zanetti have been piesented 
with Distinguished Service Medals for 
their services in France. Dr. Bacon 
was Colonel of the Technical Division, 
Chemical Warfare Service, American 
Expeditionary Forces, and Dr. Zanetti 
was Lieutenant Colonel, Liaison Officer, 
Chemical Warfare Service, American 
Expeditionary Forces. Presentation 
was made by General Bullard, Gov- 
ernors Island, New York. 

Dr. II. E. Barnard, director of the 
American Institute of Baking, spoke 
before the Indiana Section of the Ameri- 
can Chemical Society, Jan. 9, on “The 
Possibilities of Chemical Research in 
the Baking Industry." 

E. L. Bullock of New York, for- 
merly an official of Katzcnbach & 
Bullock, manufacturers of chemicals, 
and recently connected with the Tide- 
water Chemical Co., New York, hfs re- 
signed from the latter company. 

M. R. Campbell will serve as acting 
director of tbe United States Geological 
Survey during the absence from Wash- 
ington of Philip S. Smith. 

Edmund S. Davenport, formerly re- 
search metallurgist of the Eastern 
Malleable Iron Co., Naugatuck, Conn., 
is now with the Westinghouse Lamp 
Co., Bloomfield, N. J. 


Di. Thomas B. Downey is the pres- 
ent incumbent of the industrial fellow- 
ship in the Mellon Institute of Indus- 
trial Research of the University of 
Pittsburgh, established by the Edible 
Gelatine Manufacturers of America, 
lot., for the purpose of ascertaining 
the real food value of edible gelatine 
m the American dietary. Tn addition 
to experimental investigations, a corre- 
lation of available facts regarding 
edible gelatine will be made, to be held 
at the disposal of all users. 

Brigadier- General Amos A. FRIES, 
chief of the Chemical Warfare Service, 
spoke before the Engineers Club, Balti- 
moie, dan. 9, on “Gases Used m War- 
fare Protection Agumst Them and 
Their Peace-Time Uses.” 

Dr. Morris S. Kharasch, formerly 
national research fellow in organic 
chemistry at the University of Chicago, 
has been appointed associate professor 
of organic chemistry at the University 
of Maryland. 

Dr. Richard C. Lord, at one time in- 
structor at Washington and Lee Uni- 
versity and later engaged in industrial 
chemistry, has been elected assistant 
professor of chemistry and physics at 
Kenyon College, Gambier, Ohio. 

Dr. E. Z, Lynn of the college of 
pharmacy, University of Washington, 
Seattle, gave an interesting address at 
a recent meeting of the Puget Sound 
Section of the American Chemical So- 
ciety on “The Manufacture of Zinc and 
Barium Products.” 

S. Joseph McGrath, formerly head 


chemist for the Obrien Varnish Co. of 
South Bend, Ind., has been appointed 
superintendent of the Phelan Varnish 
Co. of St. Louis, Mo. 

Dr. Josjah H. Penniman was elected 
provost of the University of Pennsyl- 
vania, on Dec. 27, 1922. He has been, 
acting provost since the resignation of 
Dr. Edgar Fahs Smith about three 
years ago. 

Dr. Otto M. Smith, formerly in> 
charge of research for the Roseville 
Chemical Co., Roseville, Indiana, has 
been appointed assistant professor in 
quantitative chemistry at -Iowa State 
College, Ames, Iowa. 

Prof. 0. F. Stafford, head of the de- 
partment of chemistry of the Univer- 
sity of Oregon, has returned to his 
university work at Eugene, after a 
leave of absence of four years’ dura- 
tion devoted to industrial research in 
the field of waste wood utilization by 
destructive distillation. 

E. B. Swanson has been promoted to 
be administrative assistant to the Di- 
rector of the Bureau of Mines. As 
private secretary to the Director, Mr. 
Swanson for some time has been dis- 
charging the duties of administrative 
assistant, without having had the title 
or the salary which goes with that 
position. Mr. Swanson is a graduate 
of the University of Washington. 

F. G. Thompson of Seattle, Wash., 
has been elected chairman of the Puget 
Sound Section of the American Chemi- 
cal Society at the annual meeting held 
at the University of Washington. A. G. 
Bissell has been elected vice-chairman; 
R. W. Ellison, secretary; G. C. Howard, 
treasurer, and II. K. Benfton, councillor, 

L. M. Tolman has been appointed 
technical director of Wilson & Co., fol- 
lowing a reorganization of the com- 
pany’s technical and laboratory activi- 
ties. The work of the chemical labora- 
tory has been divided into two divisions: 
The Technical Division, with E. A. 
Schlessek in charge, and the Food and 
Sanitary Division, with F. W. Kurk in 
charge. Mr. Tolman will continue t<: 
supervise the work of both divisions. 

F. M. Turner, Jr., was elected a 
councillor of the New York Section of 
the American Chemical Society, and 
not F. M. Turner, as given on page 
1190 of our Dec. 13 issue. 

Dr. Ch arises D. Walcott, secretary 
of the Smithsonian Institution, presi- 
dent of the National Academy of Sci- 
ences, and formerly director of the 
United States Geological Survey, has 
been elected president of the American 
Association for the Advancement of 
Science. 

Dr. E. R. Weidlein, director of the 
Mellon Institute of Industrial Research, 
addressed the Indiana Section of the 
American Chemical Society, Jan. 12, on 
“The Value of Industrial Research.” 

The following men have been elected 
to membership in the Club de Engen- 
haria (South America), which organi- 
zation corresponds to an amalgamation 
of the four national societies in the 
United States: Josiah E. Spurr, Louis 
J. Hirt, Verne L. Havens, A. W. K. 
Billings, Edward Wegmann, Samuel 
M. Vauclain and Calvin W. Rice. 
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Market Conditions 

In Chemical. Metallurgical and Allied Industries 

A Survey of the Economic and Commercial Factors That Influence Trade in Chemicals and Related Commodities 
Prevailing Prices and Market Letters From Principal Industrial Centers 



A Year of New Records in 
the Petroleum Industry 

Crude Oil Output Exceeds Last Year’s 
by 81,000,000 Bbl.— Daily Produc- 
tion Now Over 1,750,000 Bbl. 

The year just closed has been a re- 
markable one for the oil industry. 
Crude oil production for 1922 probahiy 
exceeded 55(^000,000 bbl.— a gain (m *r 
1921 of 17 per cent. Recently, for the 
first time in history the output of crude 
oil has reached 1,750,000 bbl. daily. The 
American Petroleum Institute has esti- 
mated that production for the week 


dustry will doubtless be forced to pro- 
vide additional storage for crude oil. 

The Monthly Averages 
The statistics compiled by the United 
States Geological Survey are complete 
only for the first eleven months of the 
current year. During November the 
survey reports that the daily average 
production of petroleum (amounting to 
1,596,500 barrels) increased 51,628 bar- 
rels; the daily average imports of crude 
and topped oil (amounting to 245,467 
barrels) increased 6,499 barrels; the 
daily average exports of crude oil 
(amounting to 28,588 barrels) increased 


New Corporation to Sell 
German Potash 

Kalisyndikat Representative Announces 
Plans for a New Distributive 
Agency for North America 

A potash-importing corporation to 
markg{ the products of the German 
syndicate in the United States, Canada, 
Cuba and Porto Rico has been an- 
nounced by A. Vogel, the American 
representative of the Deutsches Kali- 
syndikat, G.m.b.ll. It is generally be- 
lieved that this represents the first 
move in an effort to transfer the syndi- 



STATISTTCS OK (’UUl)E PKTKOl J31 JM. JNNUARY, 1921, TO UKCMMltEK, 1022 

\v* ».i>;rN fni- — 

(A) pi cxiiirt ion of petroleum plus imports of "mineral crude oil.” 

I r, ) ( ’on-umpt inn plus exports of domestic and Imported petroleum. 

<<') lioinestit prodmtion (petroleum transported from producing: properties). 
(D) ('oie-umption plus exports of domestic petroleum. 


ended Jan. 6, 1923, averaged 1,752,000 
bbl., as compared with 1,741,200 bbl. for 
the preceding week, an increase of 11,- 
300 bbl. 

The increase over last year, which has 
been explained largely by the declining 
production in Mexico, has come prin- 
cipally from Arkansas, California, 
Wyoming and Montana. A decrease in 
the central Texas field was more than 
offset by Oklahoma and California 
gains. 0 

During the past few months the oil 
industry has witnessed an interesting 
race between domestic production and 
consumption. The recent demand for 
petroleum products has been equivalent 
to 1,700,000 bbl. per day. The supply 
has been amounting at times to over 
1,900,000 bbl., the increment being due 
to imports from Mexico. The accumu- 
lation of stocks has brought the prob- 
lem of oil storage to a very serious 
stage and during the coming year the in- 


4,630 barrels and the daily average con- 
sumption of crude petroleum (amount- 
ing to 1,781,433 barrels) increased 74,- 
078 barrels, net results being that stocks 
increased 954,000 barrels. This is the 
smallest addition to storage that has 
been recorded for any month since Sep- 
tember, 1920. 


“Chem. & Met.” Weighted 
Index of Chemical Prices 

Base = 100 for 1913-1 1 

This week 171.71 

List week 172 79 

January, 1922 144 

January, 1921 181 

January 1920 242 

April, 191 S (high) 286 

April, 1921 (low) 140 

The slightly lower price for cotton- 
seed oil was sufficient to lower this 
week's Index by one full point. Prices 
for practically all of the other com- 
modities were well maintained. 


cate’s business to an agency in this w> 
country, in order to put it on a dollar 
basis. Difficulties in exchange, repara- 
tions and inland taxes in Germany no 
doubt helped to prompt this action. It 
is further intimated that the move may 
be a part of the syndicate’s plans for 
recapturing its pre-war monopoly, since 
it would be entirely possible to allow 
large American consuming interests to 
participate in the importing corporation 
and share in its profits. 

Mr. Vogel’s announcement is as 
follows: 

I herewith bog to announce that the 
PoutNchcH KnliMyndlk.it, G.m.b.FL, Ber- 
lin, has entered into an ugraement with 
the Potash Importing Corporation, 42 
Broadway, New York, whereby the cor- 
poration undertakes to market and dis- 
tribute the syndicate’s products in the 
United States of America, Canada, 

Cuba and Porto Kico. 

The contract begins with the first of 
May, 1922, and until then the syndicate 
will continue the sale and the distribu- 
tion of its products, through its New 
York office, which after tn® first of 
May, 1923, will be liquidated. 



138 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol. 28, No. 8 


New York Chemical and Allied Markets Are 
Only Moderately Active 

Manufacturer of Salicylates Announce New Advances — Phenol and 
Derivatives at Higher Levels — Ammonium Nitrate 
1 Scarce and Firmer 


A lthough prices for most basic 

com modi tics were firmly susl aim'd, 
the chemical market during the past 
week lacked any outstanding interest. 
Activity was limited and buyers seemed 
inclined to purchase only small quanti- 
ties for immediate consumption. It is 
possible that the present European 
trouble will eventually affect the mai 
ket and some manufacturers were al- 
ready sitting hack to await any helpful 
changes. Plxport business to Europe 
has dropped off considerably, but South 
American and Far Eastern demand 
continued along fairly active lines. Pro- 
ducers of salicylic acid announced a 
new increase of he. per lb.* because of 
higher producing costs. Phenol lias 
shown some material gain duiing the 
past week and holders were not dis- 
posed to offer any round lots. Quota- 
tions were considerably higher on all 
phenol derivatives in sympathy with 
this product. Ammonium nitrate has 
become exceedingly scarce on the spot 
market and traders were asking ab- 
normally high prices for limited stocks. 
Producers have not been able to offer 
any material and seem to he heavih 
sold ahead at the works. 

The Arsenic Market Still Firm 

Arsenic still remained very scarce on 
spot and prices were firmly maintained. 
Lead arsenate and calcium arsenate 
also retained their former strength. 
Formaldehyde was somewhat quieter 
due to the present high prices, although 
producers seemed quite satisfied with 
the recent business and stated that a 
new increase was very probable for the 
near future, due to the steadily in- 
creasing costs of production. Popper 
sulphate produceis have been shipping 
in fair tonnages to South America, hut 
are somewhat disappointed at the lad 
of interest from Europe. Domestic con- 
sumers have not shown any desire i>> 
purchase large docks, in view of the 
fact that arsenic and its compounds arc 
so extremely hard to locate. Amyl ace- 
tate, ethyl acetate and fusel oil are ex- 
ceedingly firm and producers arc not 
anxious to book any large tonnages at 
present levels. Imported caustic pot- 
ash is materially higher for shipment 
and on spot. Caustic soda and soda 
ash continue along moderate lines, with 
domestic demand covering the lack of 
interest from exporters. 

c 

Principal Price Changes 

Alcohol ~\ The market continued along 
very steady lines and producers re- 
ported a well sold up condition at the 
works. Methanol 95 per cent in bar- 
rels is held at $1.21 @1.23 per gal., with 
97 per cent at $1.23(<i) 1,25 per gal. De- 
natured 188 proof No. 1 formula is 
moving in a fair way at 39@>40c. per 
gallon. 


At si't/ir Leading traders quote this 
market firm at 15£(q)10c. per lb. for 
limited stocks. Several large tonnages 
ucrc reported on dock from Japan and 
Germany, hut the increasing consuming 
demand seemed to overbalance these 
a i rivals. 

Ammonium nitrate- There has been 
ixtreme difficulty experienced in locat- 
ing spot supplies. Here and there an 
odd lot was offered at 10(2) 10£c. per lb. 
PioduccTs are completely sold up at the 
works. 

Aittjfl acetate -Producers report a 
steady demand and are finding it 
difficult to keep pace with deliveries. 
Supplies on i spot are scarce with quo- 
tations ranging around $2.K0(rt'3 per 
gallon. 

Copper sulphate— Producers report a 
fair business going into consuming 
channels, but also state that several 
orders were cancelled by insecticide 
manufacturers. Export business was 
reported fair to South America. Prices 
tango around Cc. per lb. for large crys- 
tals. 

Caustic soda-- Export quotations for 
standard brands remain around $3.50(2 
• LGO per 100 Hi. Domestic material is 
held at $2.75 per 100 lb. ex-store New 
\ork. Contracts for standard material 
are offered at $2.50 per 100 lb., basis 
00 per cent., f.o.b. works, carload 
quantities. Demand, in general, is 
merely of a routine nature. 

Fusel ml Spot supplies of crude 
material are very difficult to locate and 
producers report a heavily sold up eon- 
dilion at the works. The demand is 
ven strong with quotations ranging 
around $2.20(0)2.40 per gal. for crude 
and $3 50(a>4.00 per gal. for refined. 

P< i manipulate <>t potash- Several 
large sellers have advaneed prices of 
U.S P. to lflic. per 1L., but the general 
range is around 16(2 16£c. per lb. De- 
mand continues fairly active. 

I'russiatc of potash— Thete has not 
been much activity shown in the yellow 
material of late and prices were held 
aiound 28c. per lb. Consumers were 
not anxious to purchase any round lots 
at the present high levels. Red prus- 
Matc was quoted much lower, with quo- 
tations around 85(q)90c. per pound, 

Sal soda— Prices were practically un- 
changed among leading producers, with 
barrels ranging around $1.20 per 100 
lb. and kegs at $1.35. Demand con- 
tinues along moderate lines. 

Soda ash — Several carload quantities 
were sold around $1.75 per 100 lb. in 
hags, on spot. Smaller lots were sold 
around $2.15@2.35 per 100 lb. Pro- 
ducers offer contracts at $1.20 per 100 
lb., f.o.b. works, carload lots, basis 60 
per cent, in bags. 

Sulphuric acid— Contract business 
over 1923 is expected to reach very 
high levels. Withdrawals have already 


started and producers seem well satis- 
fied with the trend. Spot business, 
however, is very dormant and quite 
irregular. Material in tank cars, 66 
deg., is held at $14.50(2)15.00 per ton, 
with 60 deg. in tank cars at $9.00 a ton. 

Coal-Tar Products 

Benzene — Conditions in this market 
for the past few months are gradually 
improving. Prompt shipments are 
now available to an appreciable degree 
and sellers have begun to accept new 
business at 35 (a) 40c. per gal. for the 
pure and 26 (2 20c. for the 90 per cent 
material. Resale material is still held 
at a slight premium. 

Crcsplic a cid The market continued 
in a very tight position with extreme 
difficulty experienced among purchasers 
to locate any nearby shipments. The 
dark 95 per cent material is quite 
scarce at 95c. per gal, in drums on 
spot. Several small sale^ of 97 per 
cent goods were recorded as high as 
$1.25(2)1.30 per gal. Holders of avail- 
able material have much firmer ideas 
and the general tone tends to much 
higher levels. 

Phenol — Prices are materially higher 
for this material due to the urgent 
demand from consumers. Producers are 
heavily sold ahead and spot goods are 
bringing as high as 3.6c. per lb. for 
limited stocks 


Fewer Price Changes in Firm 
Market at St. Louis 

Greater Activity Awaits Completion of 
Inventory Taking and Better 
Shipping Conditions 

St. Louis, Mo., Jan. 11, 1923. 
The industrial chemical market of 
this district since the beginning of the 
year has not been as lively as exacted. 
It is presumed, however, that this is 
due to the fait that trade generally is 
still occupied with inventory matters, 
but just as soon as this temporary in- 
fluence has been removed the market 
will show more activity. Large con- 
sumers are showing a more liberal atti- 
tude in covering future requirements, 
which is evidence of better confidence in 
the market. Freight conditions are 
somewhat better, hut are still below 
normal. The general tone of the mar- 
ket is very firm and price changes have 
been few and mostly in the upward 
direction. 

Alkalis Show Strength 
Business in alkalis has shown* con- 
siderable strength since the first of the 
year and prices are very firm. Some 
contract business has been reported and 
a general feeling of confidence seems to 
exist among buyers. Caustic soda is 
being quoted at $3.90 for solid, $4.30 
for flake, $4.50 for the ground per 100 
lb. in 1- to 5-drum lots delivered to buy- 
er’s door. Soda ash is in good demand 
and quoted at $2.20 in 5-bag lots, and 
at $2.40 in 1 5-bbl. lots delivered buyer’s 
door. Sodium bicarbonate is holding 
firm at $2.40 per 100 lb. in 5-bbl. lots, 
with a good volume of business being 
transacted. Sal soda has slumped some, 
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and quotations on barreled goods have 
been reported as low as $1.55 per 100 
lb. 

General and Special Chemicals 

The heavy mineral acid market is 
pretty good and fairly firm. Inquiry 
and demand for citric acid is nil and 
there is only a normal movement in 
oxalic acid. Tartaric acid and cream 
of tartar are in very light demand, but 
that is to be expected at this time of 
the year. An improvement has been 
noted in the inquiry and demand for 
carbon bisulphide technical, and some 
fairly good-sized orders have been 
placed. There has been no relief for 
the white arsenic situation, as Ameri- 
can producers are reporting sold up for 
some time, and imports have been veiy 
small. The future does not seem very 
promising. Many of the large users 
have boon obliged to curtail their opera- 
tions because of lack of supplies of this 
article. The "market for f/lyccnne is 
in a rather unsettled condition. No re- 
duction in price has yet appeared ex- 
cept in a few isolated cases where con- 
tracts were involved, but it seems to be 
common knowledge among buyers that 
glycerine is due for a drop and they 
are buying in limited quantities in an- 
ticipation of a decline. The copperas 
market has shown no change for some 
time ayd is still quoted at $1 in bulk 
and $1.25 in barrels, f.o.b. mills. There 
has been no material increase in the 
production, consequently there has been 
no accumulation of stocks, and the de- 
mand keeping pace with the output. The 
market has beeij very firm. Potassium 
ferri, cyanide and ferrocyanide have been 
moving in appreciable quantities. Sul- 
phur is very quiet at present, the de- 
mand not being very strong. Prices, 
however, have not declined. Zinc dust 
is being quoted at 10c. in carload lots, 
f.o.b. New York, with a very firm mar- 
ket. Spelter has been stationary and a 
good business reported, which if con- 
tinued will bring about higher prices. 
Tfle zinc sulphate market has been 
quiet since our last report. However, 
it is firm at 21c. f.o.b. St. Louis in car- 
load lots. 

Vegetable Oils and Naval Stores 

Castor nil is very firm at 13k. in 
drums, and a good volume of business 
is being transacted. Linseed oil is in a 
very firm condition and a rise in price 
is to be looked for. Shipping condi- 
tions, a desire on the part of flaxseed 
producers to hold seed for a better 
price and the fact that Argentine seed 
does not affqpt this market before 
March 15 at the earliest tend to make 
for a higher market. Turpentine is 
again on the upward trend and prices 
today are as follows: 5 bbl. lots, $1.48; 
single barrels, $1.54 per gal. 

Paint Materials 

The paint industry in this section is 
beginning to boom and orders are being 
placed that would indicate a prosperous 
season. There have been no price 
changes of note, though contracts for 
material are being placed in some in- 
stances for the year's requirements. 


A Prediction for the Steel Market 

Predictions are always more or less 
hazardous, but based upon what seems 
to be in the minds of buyers the pre- 
diction might be made that for the 
next three or four months there will be 
a very strong market for steel, with 
heavy deliveries and consumption, and 
that in the second half of the year there 
will be relatively light demand. This 
prediction leaves a leeway of two or 
three months as a twilight zone. The 
present showing may as a matter of 
fact be quite insufficient to base a pre- 
diction upon, but there is another factor 
deserving of consideration, the belief in 
many quarters that general business 
conditions, from the long range view- 
point, are hardly sufficient to sustain 
continuously a movement in steel meas- 
ured by an ingot production at 40,000,- 
000 tons a year, this being one-third 
greater than the output in either 1912 
or 1913, the two largest tonnage years 
before the war, likewise one-third 
greater than the average of 1920, with 
its heavy output, and 1921, with its very 
light output. Production in 1922 was 
about 34,000,000 tons. 


Steel Unusually Active 
Despite Lower Output 

December •Sales of Sheets More Than 
150 Per Cent of Productive Capac- 
ity — Other Products Strong 

Pittsburgh, Jan. 12, 1923. 

The 30 companies which make monthly 
returns of their steel ingot output re- 
port a production of 2,779,890 tons in 
December against 2,889,297 tons in 
November. The decrease is barely as 
much as the decrease in the number of 
working days from 20 to 25, while a 
little output was no doubt lost through 
the holiday season. Order books are in 
better shape* than 30 days ago, labor 
supply is somewhat better than in 
October, simply on account of the cur- 
tailment. in outdoor work, und pig iron 
and fuel supplies are sufficient for a 
heavier production. 

Production of ingots by the steel in- 
dustry as a whole was at a rate of about 
40,000,000 tons a year in each of the 
last three months, there being no notice- 
able variation from month to month, 
and Ju» prospect is that production will 
be somewhat heavier this month. The 
quarter as a whole may show a gain 
of 5 to 10 per cent over last quarter. 
No large increase could be expected, on 
uccount of labor supply, whatever the 
other factors in production might be. 

All the finished steel markets are 
more or less active, the most sluggish 
item being structural shapes. In plates 
the activity is moderate except in car 
plates, which are booked far ahead. 

Sheet Mills Double Their Sales 


better fixed. The independent sheet 
mills that report to the National Asso- 
ciation of Sheet and Tin Plate Manu- 
facturers, representing 66.5 per cent of 
the total capacity of the sheet industry, 
reported sales for December of 399,624 
net tons, or 156.6 per cent of a month’s 
capacity, almost double tfie business re- 
ported for any one of the preceding five 
months. 

On the other hand, the United States 
Steel Corporation reported a December 
decrease in unfilled obligations of 94,- 
539 tons, against, a November decrease 
of 62,045 tons, and this despite the fact 
that its sheet and tin plate subsidiary 
opened its order books for the new 
period only on November 23, thus being 
a very light seller in November and a 
heavy seller m December. 

. Nearly all the independent wire mills 
have advanced their prices $2 a ton or 
more. The Steel Corporation seems um 
likely to advance its prices on wire or 
other products. The greatly improved 
order hooks of independent sheet mills 
make relatively safe a prediction that 
the independent sheet mills will soon 
begin advancing their prices quite gen- 
erally. The Wheeling pipe independent, 
previously one point above the general 
level, recently advanced another point. 
Nails are quotable at $2.70 to $2.80 
and plain wire at 2.45c. to 2.70c. 

Bars, shapes and plates are now very 
strong at the 2.00c. level, which was 
being shaded more or less in November. 
Hoops are 2.75c. to 2.90c., depending on 
gage, etc. Recently some attractive' 
orders were booked at as low as 2.50c. 

Billets, slabs and sheet bars are all 
quotable at $37.50 to $38.50, against a 
general level of $36.50 lately ruling, at 
which much first quarter contract ton- 
nage was entered. There have been 
sales at both $37.50 and $38.50 in the 
past week. The $45 rod price ha8 en- 
tirely disappeared, leaving the market 
at $47.50 for good orders and up to $50 
for single carloads. 

Coke and Pig Iron 

Connellsvillc coke has softened some- 
what in the week, furnace coke being 
now easy at $8.50, with foundry at $9 
to $9.25. The market is, however, much 
above the level existing when the sud- 
den demand from the east for domestic 
coke effected a sharp advance. Fur- 
naces seem to be well covered by con- 
tracts at $7.00 to $7,50. Production 
has been increasing, car supplies being 
materially better. 

Pig iron has been dull as to actual 
turnover, but prices are stiffening. On 
small prompt lots of foundry iron val- 
ley furnaces are securing $28, furnace, 
againBt a general quotation of $27 a 
week ago, while first quarter contracts 
were made at $25 in the buying move- 
ment of about 30 days ago. Basic iron 
is not clearly defined. Recent trans- 
actions were at $24.25 and $£4.50, val- 
ley, and since then there have been one 


The majority, 

producers had heavy bookings 'in De- 
cember. Some of the independents 
entered December with decidedly lean 
order books, scarcely sufficient to carry 
some departments through the month, 
and these independents are now much 


)ut it remains to oes6en whether sue 
prices can be obtained generally, I; 
some quarters the claim is made tha 
basic iron cannot be bought at unde 
$27, Bessemer remains at $27.50, wit,] 
occasional small transactions. 
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Current Prices in the New York Market 

FOR CHEMICALS, OILS AND ALLIED PRODUCTS 

Although prices are for the spot market in New York City, a special effort has been made to report the American 
manufacturer's quotations whenever available. In many instances these are for material f.o.b. works or on a contract basis 
and these prices are so designated. Quotations on imported and resale stocks are reported when of sufficient importance 
to have a material effect on the maikct. Puces quoted in these columns apply to large quantities in original packages. 




General Chemicals 
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casks It, 

Am vl acetate tech .drums.,, ml 
\ l seme, white, powd , bbl . It, 
Arsenic, red, powd kegs ... II, 
Barium carbonate, Idd ton 

Harium chloride, bbl . ton 

Harium diovuh , di urns it, 

Harium niticte, cask , 

Harium sulphate, bl,| . ||, 

Hlauc lixe, tit v , 1,1,1 ||, 

HI:, lie lixe, pulp, bbl ton 

Bleaching powder. f o b wka , 
drums 10011, 

Reside drums 100 lb 

B>> rax, bbl ||, 

Hf omiue, eases |h 

< ’alcnmi a, , fate, I, airs |()0 It, 

f'uieium carbidi , drums p, 

('atrium chluridc, tused, drum a ton 
Oran drums jb 

Calcium phosphate, mono. 

bid |b 

Camphor, rases II, 

* ’ irbun bisulphide, drums II, 
Carbon teti lenh.nd, drums II, 
(balk, preetp -domestie, 

light, bid .. ||, 

f banes ( w*. le nvx , bid lb 

^ Impotted, heir. Idd )|, 

Chlorine. Iii|ind, r\ Imd, is jb 

Chinn d am, ted , dnims . ||, 
Cobalt oxide Id,) , , j|. 

Copperas, bulk. ( r l> xxU,. ton 

Copper curb, mate, bid jl, 

('upper ex amde, drum-. II, 

CopperHiihdiate.ervs Idd, 10011, 
(Vann of tartar, bbl lb 

Dextrine, e»rn, hugs . 100 lb 

Epsom t»nlf, dorn., teeli , 

„ bbl. ... . ioo lb 

Epaont salt, imp, »,-eh . 

„ bans 100 lb 

Epsom, salt, U.8.P., d,,m , 

„ . bbl 100 lb 

Ether, U 8.? , drums. 11> 

Ethyl acctute, com , 

drums , , gul 

Ethyl acetate, pure (acetic 

ether, 98% to 100- I . gal. 
Formaldehyde, 40< , , bbl . lb 


Fuller 

— . — sf'W.y 

s earth, fob mines 

net ton 

$16 00 

f allot 

,s 1 art h —imp , powd , 

net ton 

30 

on 

1 usel 

ml, rof . drums 

gal 

3 

55 

lull 

oil, erode, drums 

gul 

2 

30 

( il Hill 

11 is salt , wks , hags 

100 II. 

1 

20 

(ihiul) 

a rss.dl, imp , hags . 

100 Ih 

1 

01) 

Civ.. 

run , e f) , drums 1 xtra 

lh 


IH 

' .%!•! 

i me, dynamite, drums 

Ih 


17 

f lim 

\ toslddimed 

. Ib 

4 

50 

It'll! 0 

M'le, red. casks ... 

. lh 


12 


L« „l 

W hit, , basic cabonate, dry, 

' lb 

While in oil, kegs ]b 

If.d.drv, casks , II, 

lb d, III Oil, kegH lb 

r.< el at ct ate, white n\s , bbl lb 
1 < id aivt ti. tig. powd , bid II, 

lame H\ dinted, Idd per ton 

I. mu , bump, 1)1,1 28011, 

I ill, ire< . emiim , casks |b 

I ii hophoni , bid ||, 

M •unit sium curb , teeli , bays II, 
Mel leuiol, 95' , , Idd g n l 

Mi lliiimd, 97' , , bbl u,d 

\bckt I salt , double, bbl,, 11, 

Nickel salts, single, bill lb 


I’hosplmius, ns I, eases 
Phosphorus, \ ellow , eases 
I '• it assiiim bichromate, cask 
I’oiasunnn btonude, gran 


I e denied, casks lb 

I’otassiiim chlorate, powd ||, 

Potassium rvumde, drums lb 

Pot us, mm li\ droxtde (eaustie 
potash! drums 100 II, 

Pofas-iuru iodide, cases .... II, 
Potassium inflate, bbl 11, 

Potassium permit ngunute, 
diums II, 


Pota*uiim piussiato, yellow, 

« t-ks ‘ II) 

bil'iimiHiiimr, white, gran , 

| «.e*k< .. lb 

'•tax mm, casks ... II, 

‘Mlsod.i bid 100 lb 

s df , i K , * bulk t ton 

s '»'l , ‘ ' h, ludit, 58%, flat, 
b ics, ccmir icf 100 lb 

Niii'i il*- i>. ludit, base., 48',, 
h igs, rout net, f o I, 

, »ks | 00 lb 

-•oda ash. light, 58' , , Hat, 
lues, resale 1 00 lb 

''od t ash, dense, hams, con- 
tra. i . has s 48' , 100 11, 

''"d i •tdi, diaisi , in hugs, 

tos.de 100 11, 

• s oda, causi ic, 76%% solid, 

dnims I a a . |00lh 

s °'*a. 1 insfie, 7(,', , guild, 
drums, contract 100 Ih 

Nina, e untie, basis 60‘ , , 
xx k a contract 100 Ih 

s ' "I* 1 , i uistte. ground ami 

Haki , < ontrucls 100 lb 

^od i < .man, Kiuiiml and 
*1 ,k. . r. * iff 100 lb 

odmi , a. • tab , \\tulu , hags lh 
• ".I .,. 11 | 1 | 1 .„h i ,n U , ( . | hb| 100 lb 

■'".liiim bn htomati , cask 4 lb 
■'"diumbi ulphate i niter c:tk« > ton 
'odium bisi'lplnte, powd 

i ^ r .idd ii, 

v ‘ idiiim "Id rile, kegs jl. 

'"'hum chloride long tun 

%‘dnun r ' »m<le, cases lb 

Vdmnt thi'ifide, hbl j|, 

"u.iiiun In pusidphtte, hbl lb 

lumi nit t if « , casks 11, 

''udiiim pi ri.\i<le,puwd .cases lb 
'sodium phosphate, dibasic. 

. , hbl . lb 

^odnon prussiate. vel drums 11 > 

'odium sihcate (40°. drums! 100 lb, 
^'d"»m silicate ( 60°, drums! 1 00 lb 
N«dmm sulphide, fum'd, 60- 
62% drums lb 

Sodium sulphite, crys , hi d lb 

St ri nit iuni nitrate, powd., hbl. Ih. 
Sulphur chloride, yel drums lb. 
Sulphur, crude ton 

Sulphur dioxide, liquid, oyl lb 

Sulphur, flour, bhl fOfllb 

Sulphur, roll, bbl 100 lh 


lb 

10 - 

lOj 

lb 

11 - 

m 


60 - 

75 

. lh 

. 35 - 

40 

lb 

.30 - 

35 

ks Il>. 

.10 - 

. io; 

Ib , 

, .18 - 

.25 

lh 

05’,- 

.051 

Ib 

07 '. - 

08 

11. 

47- 

80 


. . ton ! 

830 

00 

— $40 00 

9. ton 

18 

00 

- 25 00 

.. lb. 


II 

- Ill 

. lb 


45 

- .47 

lb 


14 

- 141 

.. lb 


07 

- 07 J 

11. 


42 

44 

lb 


07J 

08 

100 lb. 

2 

75 

- 3.00 


Tin bichloride, bbl , , . lb. I 

Tin oxide, bid lb 4 

Zinn carbonate, bags lb I 

Zmo chloride, gran, bbl ... 1b 0 

Zinc evumde, drums lb 4 

Zinc oxide, X\, bid lb 0 

Zinc sulphate, bbl , 100 lb, 2 7 

Coal-Tar Products 

Alphn-iinphthol, crude, bid , lb $ 9 
Alphn-nuplithoJ, jet , bid . 11) I I) 

Alpha-nuphlhvlamme, bbl lb 2 

Aniline oil, drums lb I 

Aniline salts, bid lb 2 

Anlhrncene, 80' , , drums )k» 7 

A n t h r a e e n < . 80‘ , , imp , 

drums, duty paid lb .6 

Anfhraqimionc, 25%, paste, 

drums lh 7 

Henzaldehxdc P S P ,enrbo\s lb. 1 5 
Benzene, pure, water-wlnte, 

tanks and drums gul. 3 

Benzene, 90 1 , , dnims gul. 2 

Benzene, 90' ,, di urns, resale citj, 3 

Benzidine bane, bbl lb. 8 

Benzidine sulphate, bhl lb. 7 

Benzoic field, l 1 S }’ , kegs jb 7 

Hcnzonteoffiodfi, V S P , bbl jj) .5 

Benzyl chlonih , 95-97% , ref,, 

drums . . Ih. , 2: 

Benzyl chloride, teeli , drums lb. 21 

Betn-rmphthol, sold ,bbl lb 3 

Betu-nuphthol, tech , hid jb ,2! 

Beta-naphthvlamine, tech lb. I 01 
Cnrlmzol, hbl ib. 7' 

Crenel, T 8 P .drums lb. . I « 

Or* ho-presol, drums lb. .11 

('resylic acid, 97',, reside, 
drums gal l,2‘ 

95-97%' , drums, reside # gn). 9) 

Dichlorbenrene, drums lh (K 

Diethvlnmlmc, dimes . lb 5( 

Dimetliylnmlme, drums . ib 3' 

Dinitrobcnzene, bbl jb 2( 

Dinitroelorhenzt in , hbl lb, 22 

Dinitronaplithalene, bbl jb 3( 

I>mitropheii(il, hbl jit 

iMmtrotoluem, bbl jji 22 

Dip oil, 25%, drums gal. 23 

Diplienvlamme, hbl lb 54 

H-aeitl, hid II, 75 

Meta-phenx’leiietliamme, bbl jl) ,95 

Mu lders ketone, hbl Jb. 3 5(] 

Monoehlorbcnzene, drums lb 08 

Monootliylimilme, drums ih. .95 

Nupbthalene enislud, idd . lh 05 

Naphthalene, flake, hbl jb. ,06 

Naphthalene, halts, bid jb 07 

Naphthionateofsoda, bbl lb. 58 

Naphthionie n< id, etude, hbl lb 60 

Nittohcn/ene. drums lh. 10 

Nitro-naplil halt ne, hid jh 30 

Nitro-tolueiie, drums jh 15 

N-W acid, hid jh, | 20 

Ortho-amidopheiinl, kegs 11,. 2 30 


Ortho-ni*ro|»licmd, idd 
Ortho-mtrofolueiie, drums 
Ortho-toluidine, j>hl ... 
Purn-amidoplii nol, bre, k< g> 
Burn umidopln m.l, J 1 r | k, g< 
P'irn-dirhbirh# n/ene, Idd 
Paraiutranilmi , l,|,l 
Pura-nitrofolm ne, |,b' 
Pnra-phenx h mdemuiie, hbl 
Pfiru-toluidim , bhi 
Phthalie aobvdride, },hl 
Phenol, P S P , drums . 
Piero acid, hid 
Pyridine, don, , dmm.s. . . 

Pyridine, imp , drums 
Resorcinol, tei Ii , kegs 
Resorcinol, putf , kegs 
U-sitlt.bhl 

Saltevlicueid, t< ■ fi , bhl 
Salicylic and, 1 s P , hhl 
Solvent n.ipiithu. water- 
white, drums 

(>u«fe t dnm s 

Sulplrnnilic weal, erudo, hbl .. 
Thmcnrbanihde, kegs 
ToJuidllie, kegs 

Toluidine, nsxxsi, kegs 

Toluene, tank care .... 
Toluene, dnims , . . 

Xylidmw drums 

Xylene, pure, dnims 

Xylene, com . drums .... 
Xylene, corn., tanks .. , 


. lb 

$ 95- 

$1.00 

lb 

1 05 - 

1.10 

lb 

28 - 

.30 

lb 

I6J - 

.17 

lb 

24 - 

25 

)k 

75 - 

1 00 

lb 

.65 - 

.70 

Hi 

70 - 

.75 

s lb. 

1 35 - 

1.40 

gal. 

35 - 

.40 

gul. 

26 - 

.32 

Kill. 

34 - 

.35 

lb. 

85 - 

.90 

lb. 

75 - 

80 

Ib 

72 - 

.75 

lb 

.57 - 

.65 

Ib. 

.25 - 

.27 

1 Ib. 

20 - 

.23 

Ib 

55 - 

.60 

n> 

.25 - 

.26 

ib. 

1 00 - 

1.25 

ib. 

75 - 

.90 

ib. 

.14 - 

.20 

ib. 

.18 - 

.22 

gal 

1.25 - 

1.30 

• ga). 

95 - 

1 00 

lb 

07 - 

.09 

lb 

50 - 

.60 

Ib 

39 - 

.41 

Jb 

20 - 

.22 

11). 

22 - 

.23 

lb 

30 - 

32 

lb 

35 - 

.40 

lb 

22 

.24 

gal. 

25 - 

.30 

Ib 

54 - 

.56 

Ib 

75 - 

.80 

11) 

,95 - 

1 00 

lb. 

3 30 

3 75 

Ib 

08 - 

(0 

lb. 

.95 - 

1 10 

lb 

05J- 

06 

lb. 

.06 - 

.06/ 

lb 

07 - 

C/i 

lb. 

58 - 


lb 

60 - 

'.65 

lb. 

10 - 

. 12 

lb 

30 - 

35 

lb 

15 - 

.17 

Hi. 

1 20 - 

1 30 

Ib. 

2 30 - 

2 35 

lh. 

17 - 

20 

lb. 

90 - 

92 

lb. 

121- 

, 14 

lb. 

14 - 

16 

lb . 

1 25 - 

1 30 

lb 

1 30 - 

f 35 

lb 

17 - 

20 

lb. 

.75 . 

80 

lb. 

55 - 

.65 

lb. 

1 50- 

1 55 

lb 

85.- 

90 

Ib 

35 

38 

u> 

35 - 

37 

n> 

20 

22 

gal. 

nominal 

gal. 

i 80 - 

3 00 

lb. 

1 50 - 

1 55 

lh 

2 00 - 

2 10 

lb 

55 - 

60 

lb 

40 - 

42 

lb 

45 - 

47 

gal. 

37 - 

40 

(t»l. 

22 - 

24 

lb. 

,20- 

.22 

lb. 

35 - 

,38 

Ib. 

1 20- 

1 30 

Ib. 

30- 

.35 


35 - 

.37 

gai. 

.40- 

43 

lb. 

40 - 

.45 

gal. 

45 - 

50 

fnl- 

40 - 

42 

'gal. 

.30-.. 
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Naval Stores 


* Roeiu B-l), bbl. . . , 

Rosin E-I , bbl . . 

RoainK-N, bbl 
Rosin WG.-W W.,bb1... 
Wood rosin, bbl 
"‘Turpentine, spirits of. bbl 
W ood, steam dkt.* bbl, . 
Wood, deal. dist ,bhl... 
Pine tar pitch, bbl 

Tar, kiln burned, bbl 

Retort tur, bbl 


280 lb. 
280 lh 
.280 lb. 

. 280 lb. 
.280 lb 
(tul 
. gnl 
gnl 
200 lb 
5001b 
500 lb 


$6 15 
6 50 

6 50 

7 75 
6 25 
I 51 
I 35 
1 25 


$6 75 
8 25 


6 00 
12 50 
II 00 


R<»in oil, first run, bbl 

gal 

4) 


Rosin ml, second run, bbl 

gnl 

47 


Roam oil, third run, bbl 

gal 

5) 


Pine oil, steam dint 

gal. 


90 

Pine oil. pure, dost, dist 

gal 


85 

Pine tar oil, ref. , 

gal* - . 


46 

Pine tar oil, crude, tanks 
f o.h Jacksonville, Fla 

gal 


35 

Pine tar ml, double ref , bbl. 

gal 


75 

Pine tar, ref , thin, bbl 

gal 


25 

Pinewood creosote, ref , bbl 

gal 


52 


Vegetable Oils 


Castor oil. No, 3, bbl lb 

Cantor oil. AA, bbl lh 

Chmawood oil, bbl lb 

Coconut oil, Ceylon, bbl .. lb 

Coconut oil, Cochin, bbl. lb 

Com oil, crude, bbl lb 

Cottonseed oil, crude (f o b. 

mill!, tanks .. lb 

Summer yellow, bbl ... jl> 

Winter yellow. bbl lb 

Linseed oil, raw, ear lots, bbl. gal 

Raw, tank cars (dom ) ga 1 

Boiled, 5-bbl lots (dom) gal 

Olive oil, denat umi, bbl gal 

Palm, Lagos, casks lb 

Palm kernel, bbl lb 

Peanut od, crude, tanks (mill) 
Peanut ml, refined, bbl 
R spewed oil, refined, bbl 
Rapesecd oil, blown, bbl 
Soya bean ( Manchurian t , bbl 
Tank , f o b. Pacific coast 


lb 

gal 

n. 


$ ill* 
121 
15 - 
09 i 
09J 
II 

091 

II 

113- 
87 - 
84 - 
89 - 

l 05 - 
08 - 
08% 
12 % 
15]- 
83 - 
87 - 

114- 
09% 


$0 60 - 
64 
(,8 - 


Fish Oils 

Menhaden, light pressed, bbl gal 
White* bleached, bbl gal 

Blown, bbl gal 

Whale No I crude, tanks, 

coast lb 06 - 

Dye & Tanning Materials 

Divi-divi, bags 

Fustic, sticks 

Fustic, chips, bags 
Logwood, sticks . . 

I .ogwood, chips, bags . ... 

Sumac, leaves, Sicily, bags. 

Sumac, ground, bags 
Sumac, domestic, bags 
Tapioca flour, bags 


HI 
12 
88 
85 
90 
I 12 
08» 
09 
13 
16 
84 
88 

09 i 


ton 

$58 00 

$39 00 

ton 

30 00 

35 00 

lb 

(14 

05 

ton 

28 00 

30 (1(1 

lb 

02 V 

03J 

ton 

(.5 00 


ton 

55 00 

60 00 

toll 

on - 


lb 

031 

05 


EXTRACTS 



Archil, cone , bbl 

lb 

$0 18 

$0 20 

Chestnut, 25% tannin, tanks. 

lb 

02 

03 

Divi-divi, 25% tannin, bbl . 

lb 

(14 

05 

Fustic, crystals, bbl 

lb 

20 

22 

Fustic, liuuid, 42°, bbl. 

lb 

08 

09 

Gambier.liq ,25% tannin, bbl. 

lb 

08 - 

09 

Hematme crys , bbl 

lb 

14 

18 

Ucinlock, 25% tannin, bbl . 

lb 

04 

05 

Jiypernic, solid, drums 

lb 

24 - 

26 

Hypermc, liquid, 5 1 bbl . . . 

lb 

14 

17 

Logwood, ervu., bbl 

lb 

19 

20 

Logwood, Ini , 51°. bbl. . 
Quebracho, solid, 65%, tannin, 

lb 

09 - 

iO 

bbl 

lb 

04% 

05 

Sumac, dom ,51°, bbl. . 

lb. 

06% 

07 


Waxes 

Bay berry, bbl. 

Beeswax, refined, dark, bags 
Beeswax, refined, light, bags 
Beeswax, pure white, oases. 

Candelhla, bug* 

Carnauba, No. I, bags . . 

No. 2, North Country, bags 
No. 3, North Country, bags 
Japan, cases 
Mobtan, crude, bags 
Paraffine, crude, match, 105- 
110m p 

Crude, Beale 124-126 imp., 
bags 

Ref., 1 1 8- 1 20m p .bags 
Ref., l2Fm p., bags . . 

Ref, 128-1 30m p , bogs ... 

Ref , 133-135 m p., hagH 
Ref., 1 35- 137 m p.,bags 
Stearic acid, sgle pressed , bag* 

I )ouble pressed . bags 
Triple pressed, bags 

Fertilizers 

Ammonium sulphate, bulk, 

f.o.b. work* 1001b. 

F.a^. double bag* 1 00 lb. 

Blood, dried, bulk unit 

Bone, raw, 3 and 50, ground . . ton 
Fish scrap, dom., dried, wka.. unit 

Nitrate of soda, bags 100 lb. 

* * ‘i gride, Lo.b. 

unit 4,80-4,45 


lb 

$0 30 

$0 31 

lh 

30 - 

32 

lb 

34 

35 

lb. 

40 - 

41 

lb. 

34 - 

35 

Ib. 

38 

40 

lb 

23 - 

24 

lb 

17 

17| 

lb 

15 - 

151 

lb 

03% 

04 

lb. 

04 

04* 

Ib. 

02 J 

023 

lb 

03% 

03’ 

lb 

03* 

ov 

lb. 

.04 

043 

lb 

041 

04 J 

lb. 

05 - 

054 

lb 

10 - 

. 10 

lb 

10% 

10 

lb. 

11 

111 


$3.20 - 
*3.60 - 
4.60 - 
30.00 - 
5.00 - 
2.60- 


$3.25 

3.75 

35l00' 

5,10 

2.45 


lb 

lb 

$0 261 

19 

,0 fSi 

lb 

21 - 

21 

Ib 

30! 

31 

lb 

30% 

31 

Ib 

23 

■ 233 

lb 

23 - 

23| 


ah ton (450 00 $550 00 


Phosphate rock, f.o.b. mines, 

Florida pebble. 68-72% ton $3 SO ~ $4 W 

Tennessee, 78-80% ton 7 00 - 8 00 

Potassium muriate, 80*7, bags ton 35 55 - 38 25 

Potassium sulphate, bags unit I 00 - . . . . 

Crude Rubber 

Para — Upriver line 
Upriver coarse 
U priver eimeho ball 
Plantation — First latex erepe 
Rihb«*d am ked *h<*ets 
Brown erepe, thin, 

clean 

Amber nepe No I 

Miscellaneous Materials 

Asbestos, crude No 
f.o b , Quebec 
Asbestos, shingle, f o 1 

Quebec sh ton 

\abestos, cement, fob, 

Quebec sh ton 

Barvtes, grd . white, fob 

nulls, bbl net ton 

Barytes, grd , off-color, 

f o b. null** bulk. net Ion 

Barytes, floated, f o.h 

St Louis, bbl net ton 

B a r v t v h, crude f.o h 

mines, bulk net ton 

Casein, bbl , tech . lb. 

China clay (kaolin) crude, 

f o l> Cl a net ton 

Washed, f o b Ga.. net ton 

Powd.fob. Ga not ton 

( 'mde f o b. Va 
Ground, I o b Va 
Imp , lump, bulk 
Imp , powd 

Feldspar, No I pottery 
No 2 potterv 
No I soap 

No I Canadian, I o l> 
mill long ton 

Gruplnte, Cevlon, lump, fir**! 
ipmltty, bbl lb 

Cevlon, chip, bb! lb 

High grad e amorphous 
crude ton 

Gum arable, amber, sorts, 


net ton 
net ton 
net ton 
net ton 
long ton 
long ton 
long ton 


s, bags 


♦ on 


bags 

Gum tragaedhth, 

No I , hags 
Kioseliruhr, f o b Cal 
F o.h N Y. 

Magnesite, crude, f o h Cal 
Pumice stone, imp • casks 
I Ium , lump, bbl 
1 torn , ground, bbl 
Shi line, orange fine, bags 
( >range superfine, bags 
A C garnet, bags 
T N . bags 

Silica, glass sand , f o b. Inti 
Silica, sand blast, f.o b Ind 
Silica, amorplious, 250-niesh, 
fob III ton 

Silica , bldg, wind, f o h Pa ton 
Soapstone, course, fob Vt , 
bags 

Tide, 200 iiichIi, fob, Vt,, 
bags ton 

Tale, 200 mesh, f o b Ga , 
bags . . toil 

Title, 200 mesh, fob Los 
Angeles, bugs ton 

Refractories 

Bauxite brick, 56", A)/)*, fob 
Pittsburgh 

Chrome brick, f.o.b Eastern ship- 
ping points 

Chrome cement , 40-50'', ( 'r*< >j 
40-45% Cr 2 <>s, sacks, fob 
Eastern shipping points 
Fireclay hriek, 1st quality, 9-in 
shap<*s, f o b Ky wks 
2nd quality, 9-in shape*, f ob 
wks , . 

Magnesite brick, 9-in straight 
(f o b. w’ks ) 

9-m arches, w'edges and keys 
Ser*t>s and splits 

Ptilicu bnek, 9-m. si*es. f.o.b 
Chicago district 

Sthca brick, 9-m sixes, f o b 
Birmingham district 
Foh Mt Union, Pa 
Silicon carbide refrnet brick, 9-iu 


60 00 

80 00 

15 00 

17 00 

16 00 

20 00 

13 00 

21 00 

24 00 

28 00 

8 00 

9 00 

12 

14 

7 00 - 

9 00 

8 00 - 

9 00 

14 00 - 

20 00 

8 00 

12 00 

1*1 00 

20 00 

14 00 

20 00 

40 00 - 

45 00 

6 00 

7 00 

5 00 - 

5 50 

7 00 

7 50 

20 00 

21 00 

05 

051 

04 

04 1 

35 00 

50 00 

15 

16 

50 

60 

1 75 

1 80 

40 00 

42 00 

50 00 

55 00 

14 00 

15 00 

0) 

05 

Si 

06 

07 

76 

77 

78 

79 

77 

78 

74 

75 

2 00 

2 50 

2 50 

5.00 

17 00 

17 50 

2 00 

2 75 i 

7 00 

8 00 

6 50 

9 00 

7 00 

9 00 

16 00 

S 

20.00 

ton 

$45-50 

ton 

50-52 

ton 

23-27 

ton 

2) 00 

1,000 

40-46 

1,000 

36-4! 

ton 

65 68 

ton 

80 85 

ton 

85 

1,000 

48-50 

1,000 

48 50 

1,000 

42 44 

1,000 

1.100 00 


Ferro-Alloys 


Ferroti tarn urn, 15-18% 

f.o b Niagara Falls, 

NY ton $200 00 -$225.1 

Ferrochromiurn, per lb. of 

Cr, 6-8^1. C . lb. II - 

4-6%, C _ • lb. .11% 


gr. Ion 
gr. ton 


Ferromanganese, 78-82% 

Mn, Atlantic *eabd. 

duty paid 

Spiogele&en, 19-21% Mn. . 

Ferrotnolybaenum, 50-60% 

Mo, per lb. Mo . , lb 
Ferroailioon, 10-15% *r. tpn 

S.'S H5.66 - 121 


100.00 ~ 
35.00 - 

1.90 - 

ft#: 


$6 00 $9 00 


23.00 

19.00 
9.50 
9.50 


Ferrotungsten, 70-80%, 

perlhofW., lb. $0.90 - $0,9$ 

I crm-uramum. 35-50% of 

U. per lb of U lb. 6 00 - 

rcrrovanadium, 30-40'%. 

per lb ofV. ,1b 3 50 - 4.00 

Ores and Semi-finished Products 

Bauxite, dom. crushed, 
drier!, f o.h shipping 
%»»<* tom 

l hrome ore, C'ulit enneen- 
fnit es 50* ,, ium Cr 2 Oj ton 
C i f Atlantic seaboard ton 

Coke. fdr\ .fob owns ton 

Cuke, furnace, f o h ovens ton 
Fluorspar, gravel, fob 

mines, New Mexico ton 

Fluorspar, N<> 2 Lump — 

Kv & 111 mines ton 

llniemtc, 52% Ti(b lb 

Manganese oie, 50% Mn, 

eif Atlantic seaport unit 

Manganese oie, chemical 
(Milt )ji ton 

Molybdenite, 85% MoSj, 

per ib MoH,, N Y lb 

Momuite, per unit of Tht > 2 , 
e i f , All seaport lb, 

Pyrites, Span , fines, r i 1 
" \tl seaport unit 

Pyrites, Span , furnaee sue, 

c i f 4 tl seaport unit 

Pyrites, dom fines, f o b 

inincH, ( la unit Nominal 

Rutile, 95' , Tit l a lb. 12 . 

TungHteii, aeheehte, h()% 

W( !j and o/er, per unit 
Wt h unit 

Tungsten, wolframite, 60*', 

Wt )j and over, per unit 
W( b unit 

Uriunuui ore teaiuotitel per 
lb of IVb lb 

Umn i uni oxide, 96% pet lb 
UjO« lb 

Vanadium pent oxide, 99' , lb 

Vanadium ore, per lb V«< b lb 

Zircon, washed, iron fiec, 
f o b. Pablo, Fla . lb, 


22 00 ~ 
18 50 - 
9 00 - 
9 00 - 

17 50 - 

25 00 . 

•011- 

45 - 
75 00 - 
.80 - 
06 - 
Hi 
I1J- 


■oil 

80 00 
85 
.08 
12 
12 


7 50 - 

3 50 - 

2 25 - 
12 00 - 
I 00 • 

.041- 

Non-Ferrous Materials 


8.50 

8.00 
3 75 

2. 50 
14.00 

,13 


Copper, electrolytic . . . 
Muinimmi, 98 1<> 99%, 

Antltnonv, wholesale, Chinese 
.1 upanese 

Nickel, ordinary (ingot) 

Nickel, electrolytic 
Nickel, electrolytic, resale 
Nickel, ingot and shot, resale 


Cent* per Lb. 

14 75 

} 22 0Q-23. 00 

6.60 
36 00 
39 00 

32.00-33,00 

36.00 

32.00 


Monel metal, ingots 


35.00 

Monel metal, sheet lairs 


38.00 

Tin, 5-ton lots, Straits 


38 7$ 

Lead New 5 ork, spot 


7.50 

Lead, E St Lmn.., spot 


7 30 

Zinc, spot, New York 


7 15-7.2$ 

Zinc, spot , ! i St Louis 


6.80-6,90 

OTHER METALS 


Silver (commercial) 

08 

$0.64| 

( ’admiutn 

. lb 

1.15 

Bismuth ( 5001b lots) , , 

lb 

2 45 

Cobalt 

Ib. 

3.000)3.23 

Magnesium, ingot*, 99"%. . 

lb. 

1.000)1.05 

Plat mum 

08. 

118 00 

Iridium 

O*. 

250 000)275.00 

Palladium 

08 

65 00$ 70.00 

Mercury 

75 Ib. 

74.00 


FINISHED METAL 


PRODUCTS 

Warehouse Price 
Cent* j>«r Lb, 

2(L00 

30.00 

\l% 

16.75 


19.60 

20.25 


Copper sheets, hot rolled , ... 

Copper bottom* 

Copper rods 

High brass w r irc 

High brass rods 

Low brass wire 

Low brass rods 

Braxed brass tubing 23 

Bruml bronxe tubing 28 

Sean dess copper tubing 24 

Hearn leas high brass tubing 23 

OLD METALS— The following are the 
purchasing price* in cents per pound; 

Copper, heavy and crucible 
Copper, heavy and wire 
Copper, light and bottom* . . 

Lead, heavy 

Lead, tea 

Brass, hrwvy . . 

Brass, light 

No I yellow bras* turning* 

Zinc 

Structural Materl&l 

The following base price* per 100 lb. jkfaf f tjt 
structural shape* 3 in. by i in. and lamer, end blute* 
J in. and heavier, from jobbers' warehouse* m the 
cities named; ' f 

New York CbleifO 

Structural shape* $2.90 $2, TO 

Soft steel bar* 2,80 2.88 

SSSaSSfiT:-.::::::::- 

Plates i to I in. thiek 2.90 
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Industrial 

Findncidl. Construction and Manufacturers' News 


Construction and 
Operation 

Alabama 

Empire Coal <\> Burning 
ham, has plans nearing complniun (or t h. 
eonstruellon of a byprodm t coke plant 
at its pioperties mar Knipbc, to consist 
of an Initial batteiy of 40 ovens arid ,iu\d 
iary equipment. The project m cHtum.iMi 
lo cost close to $1,000,000. 

Tawjant City -The National Gust lion 
» ipo to, has broken ground for the ore< 
tlon of u large addition at Its loGG luiin 
dry, anti will also make a number of im- 
provements in the pieser.t works. Tin 
] ! n>( ' eNM of iron pipe pro- 

duction will he Installed in the n‘w plant 
« more than $200.00(I has he. n 

arranged for the* expansion 

Arkansas 

Camdkn- Tile Texan I’ll, Dallas Tin 
has commenced the eonNlnietior, „l new 
oil storage and dial Irihuf Inc plant at Louarui 
near Liimdcn, with Initial installation to 
eoninriHe twenty -»l\e 55.000 hid lank, and 
auxiliary equipment 

SMAOKOVKII Tin Pail -Atlieiie. 1,1 potto 
louin At rum, spoil «’o, 120 Broadw.n, V u 
lotk, Iuih in ipiii ia| tniet ot |,.<a| in op 
erty, consisting of about 1 6 f. acres, and 
plans for exBnsue development Plain, 
under avm \ fm a stmage and dlstilbutmg 
Plant of twenty-two 66,000 bbl tanka and 
auxiliary fippat it us Edwaid I, hnj.m.s 
»h president 

PtCAUHON- Tin Mon Oil & Refining t’n 
Kansas City Mo, will soon < ommenee work 
i , !\ a 0,1 Phu.t to consist of six ipiiin 

, *• Bt 111m, 0 steel tanks and other opeiat 

$75 Of)}) 1 Pm ° n, ‘ U Wl11 ( ' 0Ht in ni 


California 

Fhksno -The Palifornln Products <’0 
Butler and O Sts, Robert Huline, head h;o 
preliminary plans under consideration fn. 
the establishment of a local plant foi t hi 
manufacture of Industrial alcohol and kin 
dred specialties. 

Los A mi kuos — T lio Mina rock Hindu, ts 
Co. 1 m completing plans for the Installation 
of a ncw r (Mushing and screening plant, fm 
tho production of special rock and miiunal 
products, to include complete rock trusliei. 
grade flencus, storage bins and convey ing 
equipment, A. Godfrey Bailey, Jr, 110 
Orphcmn Bldg, is architect 

Connecticut 

Noitw ten — Tin* Pncas Paperboard Co, 
recently organised with a capital of $1,500, 
000. is planning for early operations at tie' 
local plant of (In' Ironsides Board Oorp. 
recently acquired at a leoolver’s sale by 
James E. Smith of the Chesapeake Paper 
Board Co., Woodall St., Baltimore. Md , 
and who will head tint new organ i/at ion 
It is purposed to remodel a number of 
buildings at the mill, and install additional 
equipment. Others interested In tin new 
company are Prank W Brownlnr and 
Joseph II Ellers, lmth of Mont \ die, (’mm 

Georgia 

Athens — The G.-mgo Brick Co ha- 
arranged a list of equipment for installation 
ttt its new local plant, to replace the works 
recently destroyed in fire and wt!J tom 
nienee rebuilding at an early date It is 
proponed to develop n capacity of 30,000 
brick* per day 11 ir. Hinton and R r 
WU*on neruf the company. 

Savannah — T in’ Oorgla-Florlda Fertil- 
l*«r Co. 1ms perfected plans for Immediate 
operations at the funner plant of the Kirk- 
land Fertiliser Co , near Savannah, recently 
acquired, A number of improvements will 
be made for increased production. 


wax for the 1 oust ruction of its proposed 
new mill, to be 2-slniy and basement. 
'■0x165 ft, estimated to cost approximately 
^ 7 5 000 B. Hopper, president of the Kala- 
mazoo Sanitary Mfg Co. Kalamazoo. Mich., 
le ids the new ot gaui/ation Dillingham 
A Cobb, J *t ess Bldg. Kaiarntizoo, ate arciii- 
P ( ts 


Illinois 


Indiana 

s »' 1 Moiik The Sllvcrstone SIuim o A, Has 
t<i Products Co., 3323 Park Ave , Lndian- 
1 P°lis, John it Briggs, president, montlv 
trn ot pointed, is planning for tin (onstiuc- 
1 1**11 of a new local plant for the manuf.ie- 
tut< of .slips o tiinh 1 a new process, p|,i-,i.. 
md Him piodip ts. .-P Jt Js estimated 
in 1 ilioiit $| mi 000 tin hiding m ichiricrx 

Kansas 

Bo\\|(( ,SCItl\'(,S The llltiMi.itoli.il ( \ - 
on m Coi p , 312 Madison \\e, \« w Ymk. 
h '‘ ■ 'p (pm r<f tiie local jtlant ot 1 h«- Bonnet 
'itid Cement Go., for a cm.sidm ation 
to he about $600,000 Pk.n.s ,u<- jp 
J sS f( " extensions m the present woiks 
Img th. Installation of < unsaid ,il>h 
• quipna til for increased tu.iiiuluctiu ( 
e.xpex ted in develop 1 1 maximum « >nt - 
‘I close to 600, OOl) hhl. per annum 
t Struck man is president 


I ’or tl 
1 itid 


It 1 

pnl < 

lh.li. 


Kentucky 


I .a whin Th. Muter pr ', si t'ln mil ,il < \> 
P '> Box 515. Huntington, \V Va , ?ec. ntlv 
foi med with a capital of $100, ant) h.v pi. ml 
uay U " i**; 1 '’'PCion of a *lo< a) plant 
•e manufacture of lime products, to 
in hide crushing, puherlzing, screening and 
othei operating departments, a hydrating 
Pl.u l Is also contemplated it is expected 
V 'b'V' Pp nil output of 1,500 tons pci dax 

li-.n.'r /xi’u 1 ,,K ‘“«iR« , r. and Wit 

Him i/M\p construction engineer. 


Maryland 


■Mpcm is company engineer 
Barn M<>, cm- Tin Board of Directors 
Johns Hopkins Ihimrsitv. has plans near’ 
"U. (onip ctior, for the 01 <•< tion of ‘ a 
nnhd't , , “ b '; 1, ' lo,y 'V ih " institution. ostl- 
• i p m t 1, ‘ bb'-oximatch- $60(1.000. with 
h, f tl ' , * ('x ported that bids will h. 

imii to at an early date, Mdwn,! 1 
M North Charles St is l.'-hB 

, * KA r i * William K Veasev 

,,C I... , 11 i ),!U ' the muiuif.M tin e 

hiuk He and other burned day prod- 

«ni V ,:';«r nt ,o br 

..I Fln,> J . n " u„. 

■ Envelope Co., 2-tno 

it dunk A vc., manufacture of paper mod 
ude. with loss approximating $50 000 
including equipment Jt is cxpicted tint 

heads n'* " ,H b '’ r< ‘ b,,m toward Jo e 
ne-uis tlie company 

Massachusetts 

ive° S toi? «i lf V nr » Git) > ns - 12 ' 2l) Glen wood 

In'w I -MO.?'?...!!!;!!? ,or th0 C,W,i °" of » 

'7 lle t:llnfon Gas Light Co 
h as.mt St . lias plana under wax^foi Mic 
.onarruction of a 2-story addition to its 
ititlci.il gas plant on Parkei St. i.. , ,,ot 
ihou, $125,000. w. W Russell. 77 Frank- 
lin St., Boston, is engineer 


ing wood alcohol, acetate of lime and other 
byproducts. The size und estimated cost 
are being determined. 

Luwnuton — - The Marine Rubber Corp , 
recently organized under Delaware laws 
with capital of $1,250,000, will succeed the 
Ludington Rubber Co., taking over and 
operating a local plant for the manufacture 
of h line of rubber products for marine and 
other service Extensions and improve- 
ments arc planned. A. TI. Gruber is presi- 
dent. and Audi ew W Newberg, vice-presi- 
dent. 

Nevada 

To, nop ah -The Tonopah Extension Co. 
has plans in pi og less for extensions in its 
hieal mill, ini hiding the installation of addl- 
Boiml equipment to incieasc the output from 
115 to 500 tons p.-i day 


New Jersey 


JmiiK - 'Die At mitugc Varnish Co, 
IsJ-lUi South St , has perfected plans for 
th** immediate election of a 3-story plant 
i.Xx.Pt ft., estimated to cost about $25,000 
Rinotirn I'akk -The Bogota Folding 
,° x . Go., Bogota, N J, has acquired the 
Ih itisli \mkm lean Chemical Co., 
Kuigenehl Bal k . misisting of a number of 
huil dings tol.ihug 55, mid sq ft , on a 7-acre 
rm* 11 ‘ ,rM ' l ‘" •» considei ation of $80,000 
nie selling company, represented by a re- 

la l \ n °^ (,efun< t ' n,> l )U, ’<haser Is 
s. id to !)<• planning to m-c the propertx 

xiei.’.w | tM n Hetman M Hess anil 

Mhliael Denari head tin company 


New York 


ie. , l ht l°.! i i ,, \w Gerstcndorfer Bi others, 231 
L. 1 M 4^(1 St Ntw Vo, k, manufacturers of 
uonze powder, etc a,e Imv.ng plans com- 
i*i* i('(i lot the ci Mtion of a new 7 -story 
plant at Chnton and Bush Sts, estimated 

St r n J"\° ll . U,> Kllhh ‘' 11 G Con. 30 Clmrih 
Kt , New loik, is consulting engineer 

IvONo Jbianp City The Oscar Sehlecct 
Mfg. Co., 124 Mast 13th SI , New’ York 
manufacturer ,f paints, vanuslo-, o« l.aV 
h ased a building now In course of erection 
at the northwest « ornei of Hams Ave arv | 
th<* Boulev.ii d foi the establishment of a 
new plant 'I lie Mai tin. A, fists' (’olot 
lAiboratorles, same address, manufaetmt t 
“f nrtiMs paint- ..ml colors, lias leased 

ruS^tl l lt 11 "' n ' ,,n ; lM, ' ltion ' Long island 
t lty, for a m w wmks. 

SyRArusK- Fir,. .I.m 2*dest,oyeda po, 

FBdo J t ie hlaut Of the Onondaga 

I Bde & Lea tlx i Co, Must Woter so «,oi, 
loss estimati d al about $15,000, Ine’iudlng 
•‘(impment it is planned to rebuild 

Ohio 

ufmdurer ofT Norw.'.odl rnan- 

; >r Vof tK.tr ,rsu ak 9 °j^ 

and basonient addition, 60x220 ft , to cost 

H b ammVnrd°i 0 ’ , Q nclu,lln ^ ^nuipmont Samuel 
Hannaford & Sons, 1024 Dixie Tcrrntm»i 
Bldg.. Cincinnati, are architects # 

Zanksvilpf-Fiit, Dee 21, destroyed V»c 
enamel department and other portion' x of 
he plant of the Mark Mfg Co ma^fae- 
turer of steel conduit, pipe, tubing etc., 
with oss estimated at close to $400 000 
mchiding equipment it is planned to 

ofP"i i! •rpT ht '^ <ot TV ,y is R branch of th<‘ 
Steel & Tube Co. of America, ine 111 West 
Washington St.. Chicago, 111. 

Ca M unition -E. M. Darner, Zanesville, has 
acquired the local plant of the Guernsey 
Earthenware to, at a receive, ’s sale for 
a stated consideration of $80,500 The 
new owner is said to be planmhg to operate 
the pottery. ” * 

MiDOT.wrowN~z W. Ranck and W. H 
Muchmore, Shelby, O., have organized a 
new' company to take over the property 
of the Shelby Wax Paper Co., Shelby The 
equipment at the plant will be removed to 
the works of the Central Tissue Co., Mid- 
dletown. wax paper department, which will 
be developed for large Increase in capac- 
ity. Mr. Ramk will be president of the 
ncw r company, and Mr Muchnmrc, vice- 
president and general manager. 


Michigan 

Monhor— The River Raisin Paper Co. has 
tentative plans under consideration for the 
election of a 1-story addition to its plant, 
to be used primarily for the manufacture 
°, r hox-board and other carboard products. 
1 » H. Wood is president 
Jhon Mountain— T he Ford Motor Co., 


Oklahoma 


Tatlorvh.lh — The 
recently organized, has 


Hopper Paper Co 

i revised plans under 


UlNOMNa -The Gilmer Oil Co Ardmore. 
Okla,. has acquit ed a local refinerv and 
has plans under way for extensions and 
improvements in the plant. 

Tulsa — J- J. Kerins, Tulsa, is perfecting 
plans for trie organization of a company 
to construct and operate a new oil refining 
P an J in the Tonkawa district. The initial 
plant wul have a capacity of about 2,000 
bbl. per day. 

Tulsa— The^ Producers' St Refiners* Corp., 
California Bldg, Denver,* Colo., operating 
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local oil refineries, is completing arrange- 
ments for the purchase of the refining 
plants and properties of the Bamadall Corp., 
the Texas-Pacific Coal & Oil Co., and the 
Fensland Oil Co., representing total assets 
of about $126,000,000, with plants in the 
Mid-Continent, Texas and Wyoming fields. 
The new owner plans for extensions and 
improvements for extensive increase in 
production. 

Muskogek — The Sinclair Refining Co. has 
perfected plans for the removal of its oil 
refinery at Vinita, Okia., to the refining 
plant at Muskogee, where the consolidation 
will be developed for considerable increase 
in production. 


Oregon 

Astoria — The Astoria Shope Brick Co 
lias acquired a local site for the erection 
of a new plant with initial output of about 
3 5,000 bricks per day, and will break ground 
at an early date. A list of machinery to 
be installea is being arranged The com- 
pany has recently been organized witli a 
capital of $250,000. 

Portland -- The Portland Oxygen & 
Hydrogen Co, Center and East 17th Sts, 
has awarded a contract to the Hurley-Mason 
Co., Gaseo Bldg., for the erection of a 
1 -story addition to its plant. 


Angeles, Cal., is perfecting plans for the 
erection of a new local plant. The city 
council is vacating a number of streets for 
the mills. 

West Virginia 

Whbkuno — T he Wheeling Steel Corp. has 
commenced the construction of a new sin- 
tering plant at its East Steubenville works, 
and plans to rush the structure to comple- 
tion* Special furnaces will be installed to 
utilize the flue dust from the blast furnaces, 
converting it into a solid for iron manu- 
facture. 

Wisconsin 

Kknosiia— -The Frost Mfg. Co., Fremont 
st . manufacturer of brass castings, is con- 
sidering plans for the construction of a 
new 1-story foundry W J. Frost is presi- 
dent 1 

Canada 

Winnii-ku. Man --The Swift-Ganadian 
< operated In Swift & Co., Union Stock 
1 aids. Chicago, ill , plans for the rebuilding 
> } ts EimWood fertilizer plant, parth 
dcstiojed by fire, Dec 22, with loss esti- 
mated at $85,000. 


Pennsylvania 

Zellenoclk — <Th8 Common Count il i 
having plans prepared for the installation 
of a filtration plant at the municipal water- 
works to cost about $35,001). Leo Hudson. 
Wabash Bldg., Pittsburgh, is engineoi. 

Haykville — Fire, Jan. 3. destroyed a poi 
tion of the plant of the Sterling Varnish 
Co., Including two buildings, with loss estl 
mated in excess of $50,000, including equip 
merit. Hcadquarteis of the company an 
In Fulton Bldg., Pittsburgh James Todd 
is president. 

Potts Vi lle — The Common Council hu> 
ordered a sanitary survey of the cit>, pie 
puratory to the installation of a new sewage 
filtration nlant, estimated to cost in excess 
of $500, (m), with equipment, for winch 
plans, will be authorized in the near future. 

Philadelphia — S. Kunlun, 2d and Vita* 
Sts., manufacturer of paper products, ha.- 
plans under way for the erection of a new 

to 8-story plant at South, Swanson and 
Bainbridge Sts., estimated to cost about 
$500,000 Clarence E_ Wunder, 1115 IaicuM 
St , is architect. 

Farmers Vali.e\- A new < ompany has 
been formed by Warren, Pa. mteiests foi 
tin* construction and opeiution of a haul 
oil refining plant, on site owned by tie 
B. B. Stroud Gasoline Co., Colcvllle, near 
Farmeis Valley, which is inten sted in tie 
project 

South Carolina 

Pr Ed NALL — The Atlantic Turpentim 1 ’u , 
St George, S. C., recently organized, h.i<> 
acquired local proper tj' and plans for tin- 
early erection of a new plant for extensiw 
production. II. H. Gross Is president, M S 
Connor, secretary and treasurer , and T A 
Patrick, general manager, tin- last t\v.» 
officials being located at St. George 


Texas 

Electra— The Griswold oil Co., Jlcnn 
etta, Tex., has completed arrangements witli 
the Electra Chamber of Commerce and 
Agriculture^ for the acquisition of a local 
site for the erection of n new oil refinery, 
estimated to coat close to $500,000 Tin- 
present refining plant at Henrietta will be 
removed to the .new location, with Un- 
installation of additional equipment fm 
extensive Increase In output, Including 2 
new cracking plants, and new casinghead 
gasoline works. The company has also 
secured the local property of J. F Emerich 
in the South Electra field 

Hoskins Mound — The Freeport Sulphui 
Co., Freeport, Tex., has active construction 
In progress on its new local sulphur plant, 
estimated to exist in excess of $1,500,000 
The works will include a large power house 
and a chemical-treatment water plant to 
handle approximately 3,500,000 gal per day 
It is expected to have the plant ready for 
operation early in the spring. C. M. Chap- 
man is consulting engineer for the company. 

San Angelo — The San Angelo Water, 
Light & Power Co. is planning for the 
installation of a filtration plant at its local 
waterworks. The company is operated by 
the Interstate Electric Corp., 141 Broad- 
way, New York. M. F. Treadwell 1$ local 
manager at Ban Angelo. 


Washington 


Oregon Paper MtUa Co., East 67th St, Los 


British Columbia 

Victouia--1) D. M.-Phail, Kelso, Wash . 
and associates, are oiganizing a new com- 
pany to construct and operate a Inlgc pulp 
nnd paper mill in the vicinity of Nltinat 
Lake. Tin* initial plant unit is estimated 
to cost in excess of $500,01)0, nnd will be 
'Supplemented witli other units at a later 
date, making nn ultimate of more than 
$1,500 000 


Industrial Developments 

Leather The Can Lentlm, Go, Dea- 
bod\ Mass, is limning at full capacity with 
i egular working force, and is said to have 
oideis on hand to insure continuance on 
this basis for a numbei of months to come 

Glazed kid mamifaetut ing plants at Cam- 
den, IV J, Pliiludf lpliin, Bn , and Wilmmg- 
hm, Del . arc maintaining full operations 
with full working fortes and piopose to 
continue on tills basis foi an Indefinite 
period 


I In- A <\ Lawrence Leather Co . Peabody, 
Mmsm , has resumed production at Its local 
pig skin tannery, which luis hem piar 
tieallv idle for close to 2 years past Initial 
operations will be on a curtailed tapnolty 
basis for the time being 
The Essex Tanning Go , Peabody. Mass., 
is running under heavy output at its plant, 
and 1ms orders on hand to insure this basD 
for some time to come A full working 
foi co is being employed 

Glass The Owens Bottle Go Chirks 
burg. W Va, has placed nn additional unit 
in opeiatlon at its plant bringing prodin - 
tion to a capacity basis, or 3 000 gross boxes 
<>f bottles per day. The plant will continue 
on this schedule for an indefinite period, 
giving employed to approximately 20n 
workers. 


Gdass factories in the vicinity of Pauls- 
boio, N. J., are advancing operations and 
expect to give employment to an increased 
mmibormf workers at the season matures 
It Is said that 1923 will be the busiest year 
since 1919. 


Following a brief euitailment foi mven- 
toiy, the Indiana Glass Co, Dunkirk, lnd . 
has resumed production on a capacity basis 
and is said to have orders on hand to insure 
this schedule for a number of months to 
come. 


Window glass manufaetui eis l (presented 
in the National Association of Window 
Glass Manufacturers have granted a wage 
increase of 13 per cent at all hand plants 
throughout the country, effective Jan. 29 
and concluding June 11. 


Gkramio — The American Clay Products 
Co, New Hope, Pa , is perfecting arrange- 
ments for the opening of Its local plant late 
in February. The works have been in course 
of erection since the spring of 1920, and 
are said to represent an investment of more 
than $1,000,000. The plant will specialize 
In the manufacture of shale brick and will 
dexelop an ultimate output of about 
500,000 bricks per day. 


The Caiponterla Clay Products Co., Car* 
penterla, Cal., has commenced operations 
at its new local plant, recently completed, 
and will concentrate on the manufacture 
of brick and hollow tile. 


The Champion Spark Plug Co., Toledo, 
O., Is advancing capacity at its plant and 
is now running on the hast* of 120,000 
spark plugs each working day. 




V The Bethlehem Spark Plug Co.. Bethia* 
hem, Pa,, is running on a capacity basis 
and expects to continue this schedule for 
an indefinite period. An order baa been 
secured from the International Harvester 
L’o. for 1923 spark plugs, said to total 
$500,000 ; a large order has also been re- 
vived from the Packard Motor Car Co, 

The National Drain Tile Co., Summit- 
ville. near Anderson. Ind., has dosed its 
local plant for an indefinite p&tod. 

The Throes Brick Co., Tuscaloosa. Ala., 
Is planning for increased production at Its 
plant. 

Rubber — The Goodyear Tire A Rubber 
Lo. Akron, O has resumed full production 
at its local plant following a short curtail- 
ment for inventory. 

The Hood Rubber Go., Watertown, Mass., 
is maintaining full capacity at its mill and 
will continue on this basts for an indefinite 

established mW rocord output ha * b6wi 

, ANI " s T kkl ~ t,U5 American Sheet * 
t , ulm? V»V- , ms «£ un Y' (1 operations at its 
La Bello Works, Wheeling W Va with 
a full working force, affti- a shut" dwi! 
for the past C months. 

The Conners Stool C 0 , Birmingham, Ala., 
nas resumed operations on a capacity bade 
nt Its hooptruul band mills 

I he Standard Tin f’hito Go, Cftnonsburg. 
Ih., has resumed operations at 8 hot mills, 
suspended on account of necessary repair 
work a few months ago, making a coinnlete 
J, attery of 24 mills m ■.rryl". on fuU tu?u 

2.500 'men S s vl " K ''"'oloyin. iit , n about 

The Delaware River steel Co. has ar- 

mi oo' ii t f ni 1 * ' b,<, wlng tn (,f ltN Mast fm - 
nm t nt Chester, la, un foundry Iron \ 
normal working force will be employed. ' 
i ^i 1 ,' Gall blast fuiimcr, Sharon Bn will 
f m* ( »| S, |? i * n V ^ lu, h lias been inactive 

for a number of vea rs past. A portion of 
bo equipment will hi utilized nt a plant 
at V ouiigxtow n, () 

A total of 24 blast furnaces are now In 

in'servil'o Alub amn, the largest number 
in service nt one time for the past 2 years 
I reduction Is being «*ono<-n 1 rated on pig 
mm wHh full time working forces? feS 
of t he furnaces are owned b> the Tennessee 

g i r ,' , '^’i K , !ll roa(i ( /°- • •' bv the Sloss- 
Shefile d tool <fc iron <%>. ; 4 by the Wood- 
ward ion to ; 2 by the Republic Iron & 

• un<l ono furnace eao j, t » 10 

\nu\ ih ta r* Corp ’ tho Alftb a»na Co., 
and the Central Iron & Goal Co 


The McCullough Iron Works, Wllmlng- 
” dll 


« ; ' 7r k 1 j « tfcS, 

at its mills In the Youngstown O , district 

Miscellaneous--- The National Sulphui 
J o , North Akron. O . has arranged foi 
Immediate operations at Its new local plant 
recently completed. v 

The Pyrites Co, Ltd. Roanoke, Va., hn> 
E rs t ln Progress m its local plant anc 
plans to resume production at an earlj 
date. Hie plant has been closed for aboui 
18 months post. 

The United States Graphite Co., Saginaw 
Midi., is arranging for the immediate re- 
sumption of operations at Its La Coloradt 
properties at Torres. Mex. 

The Morse Blacking Go.. Peabody, Mass, 
manufacturer of shoe polishes nnd kindred 
products, is running on » capacity basis 
with sufficient orders on hand to maintah 
this schedule for some time to come. 

Four out of 8 oil refineries in the Ard 
more. Okia,, district are on the produclni 
list, these being the Cameron Refining Co, 
operating at 2,000 bbl. per day, with capac 
jty rating of 8,000 bbl. : the Pure Oil Refln 
mg Co., on a 2,700 bbl.. dally output, am 
capacity rating of 7,000 bbl, ; the Imperla 
Refining Co., on a basis of 4,000 bbl, wltl 
maximum plant capacity of 5,000 bbl ; an< 
the Nyanza Refining Co., 1,500 bbl, dail 
production, witli rated capacity of 8,500 bbi 

Employees at the refining plant of th' 
Standard Oil Co., Bayonne, N, J., have sub 
iriltted a petition to the company asklni 
n general wage Increase. 

The Fort William Pulp & Paper Co 
Ottawa, Can., is arranging to increase pro 
duotion at its mills to an average of 16 
tons of newsprint per day. 

The Anaconda Copper Co.. 26 Broadway 
New York, is planning to inaugurate ©per 
ations at the first unit of its new sine oxid 
plant at East Akron, O., now nearing com 
pletion, early in February, 

The American Cotton Oil Co, has dosei 
6 mills in Georgia and 2 mills in Bout] 
Carolina for an Indefinite period. It is sal< 
that some of the plants will be abandoned 
Divisional headquarters have bean move* 
from Atlanta, Ga., tp Memphis, Tenn, 
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Capital Increases, etc. 

The Central Michigan Paper Co.. Giund 
Rapids, Mich., has filed notice of meirjiM* 
Jn tapitul from $20,000 In $3iMi,0UU for pro- 
posed general expansion. 

Thk Nash at Smki.ti.ng At Refining Works, 
Inc, 603 Wesl lilHh St. NVw York, N V. 
has arranged for an inereaH*' in capital 
from $ 1,000 otto to $1,500,000 

The Iam’Isvm.kb Paper Cm, Lom-vill*. 
Ky,, him tiled notice <»f Iough 1 jh < apit.tl 
to $760,000 f<o proposed expansion 

The Gill i'uv Cot <'o. Mum a. Ind . 
has Hied r»oti<< of iner crhc m capital fioru 
$100,000 to $200,000 for expansion 

The Tkxak Portland Cement r*> , Dulla** 

Tex., has arranged for ail im ream m <ap 
Jtftl from $1,000,000 to $2,000 0110 for p»<» 
posed expansion 

The ThuMah Maddoukh Sons Co . Tien 
ton, N. .1, manufacturer of .somUm ware, 
has Hied not lee of IncrefiM" in tnprtrl flora 
$000,000 to *1, 135,000 
THE Hwioakt Paper Co, 053 Smith WilL 
St , Chicago, III., has arranged for an in- 
cieawe in capital from $760, ooo to $!r,ii,oim 
The Chari, kh II. I'hilui’h Chemical <*<• ■ 
Stamford, Conn. has nr tanged for an In- 
crease in enpitul from $60,000 to $150,000 
/or expansion 


New Publications 

HOOKS 


Iron Ore (Summary of Information ns to 
the PreReni and Prospective Iron-Ore 
Supplies of the World), Part 7, Foreign 
America. H. M Station* i> < Mil* « . I .mi 
don. 136 pp . 3 mu p» Price, -Is 14*1 
A comprehensive eeonomle *onvr\ is made 
of the Iron me le.smireeH of tlie Prilled 
SUHck, Culm and the West I adits, M«m<" 
and Central and South America, lenticu- 
lar attention is given to the gt ologlon) .is 
pCCtH of tills dlie.stion, til (he l i o 1 1 o 1 1 ) i ( ' Jlo 
Hltion of tile various competing dtstin o 
and to tiie statistics of production and 
trade. 

A Firht Hook ok Chemistry Bv l 
Coulthard. Technical pescanh Cliemist 
with the British Oyeslulfn Corpmatam 
1 4 td, Puhlislu d l»v Pitman & Sons, I, on 
don. 136 pages, 3 maps Pt in , 4s. 4 id 
This is a lather unusual little hook de 
signed as a text for students In a intuoi 
Icehnlcal school where a >eai\*i work d* 
voting Jl to 1 hours a Week to chemist i\ is 
undertaken The author, probably h'- 
eause of his long teaching expel n nee, lias 
admirably succeeded in projecting Inmseit 
to the beginnei’s viewpoint, with llm re- 
sult that no has pmduced u textbook ol 
unusual value. 

Testing Methods ok Metallurgical 
Analysih (Non Prrkou« 1. Py yniour 
Pile and Reginald Juhnttton. with a pref- 
atory note bv C T. Hayi'ork 1 ’ublMied 
by II. }*'. & G Wltherbv, I/ondon Price, 
7 b. 6(1. net. 


The authors have attempted to sort mil 
from the extensive lltoratme on non ferrous 
chemical analysis those methods which ap 
poured most practical for ordinal \ usage 
These were thoroughly tested and attention 
wan given to the various manipulative de 
tails so often necessary for the success of 
the particular method The hook is "In 
tended to be to the analyst what a set of 
wmrklng drawings are to ti. ' mechanic.” 
Commercial Traveler’s Guide to I.atin 
America, U. tf. Department of Com- 
merce, Miscellaneous Series No 81*. mi 
perintendent of Documents, GovtTiiment 
Printing Office, Washington, D. C Price, 
■> r. 


Everything that the commercial travelei 
should know about the twenty • '■publics 
and many colonies to the south of us, In 
order to make a profitable find enjoyable 
business trip, is encompassed in 734 pages. 
It Is compiled bv Ernest B. Filsineei , as- 
sisted by corps of experts of the Depart- 
ment of Cntnmei re. Steamship hies and 
railroads, time tables and counect.ons, road 
routes, hotels and tales, taxes mi travelers 
and restrictions, dm lea on samples and ad- 
vertising mutter, nothing essential is 
omitted ‘‘The trawler Is told about the 
banks, postal service and postal rates, 
weights and measures, and all things that 
may obviate those vexatious delays which 
are especially troublesome to the unin- 
formed and Inexperienced traveler In Latin 
America, Every city and market of Im- 
portance lb the Latin Americas is listed 
With Informtalon as to its characteristics, 
trade regulations, license fees, routes by 
which to reach ft, etc., and the traveler la 
given abundant sound advloe to be fol- 
lowed In canvassing each section. 


Industrial Notes 

Thk Pittnhi rgh-Dks Moines Steel Co., 
Pittsburgh, Pa, announces that from Jan. 
1, 11)23, Joseph S Harrison is made adver- 
tising man. igor of the company 1 A. 
Pick* llniiipt. tie- formm odv *‘i tising man- 
,igm, mows temporarily to Richmond, Vu., 
;m<l opens a sales and construction office for 
the «ompany The RUhrwmd office will 
h nidi* the entile southeast t**mtm> from 
Paltmiot •* on tin noith and Bnminghum on 
tie west 

Till. iNPl.smiVL Bureau or thk Ciiam- 
i nr ok I'liMMiciicu. 32 Couit St., Brooklyn, 
N V has issued a map showing giaph- 
icalh the vast industrns of Brooklyn. 
Kl'vni of tin* main industries are shown by 
bn made on n percentage ba'-is 

Thk Precision Instrument Co, of New- 
ii k. \ J, and Detroit, Mali, announces 
lb. it p, t '.u hart has n-ogrnd bis po- 

-at ton a*- vice- pi evident and sales manager 
<•1 the Citc-bv Steam Gage A- Vain Co to 
bet mu* pnsident and geiuial manager of 
lla Pn i ision Instiunnnt Co. In*' which 
) i a s ,<i< 1 1 m i * <1 rontrol of the Piension iti- 
-ti linn ni < 'o Tlie present executive officers 
will i* tain t emmet tion with the eiiti- 
l > i n % It is expiated to enlarge the business 
< t a is it 1 1 1 ,i hi v , with new capital, adding spe- 
cialties, also staple lines of gages, valves 
anti HI tings Mr. Carhart assumes his 
duties at once nnd will he located at Ihe 
New Ymk t>fflte at 114 Libert v St. Th<* 

I t* tot y will later be moved to Niw Ymk. 

Tin? JngkuholL’Kanp Co and the A S 
t ’ v m E iro n Steam Pump Works announce 
the opening of a branch office at 718 Ellieott 
Sguuic Bldg . Buffalo, N. Y. 

Howard 10 Eddy, formeily identified with 
Manning, Maxwell & Mooie. In* . of New 
York, has be* ome vice-president nnd gen- 
ti.il manager of the Nelson Valve Co, 
Philadelphia, Pa C. W. Brown, of Phila- 
delphla Is secretary and treasure! C D. 
Miller formerly identified with tie Bridge- 
port Works of Manning, Maxwell A Moore. 
Inc is works manager, and C W Barrage 
m( tie same company meehanfr'nl engineer. 

'The Erahhk Steel Works. Inc , Hartford, 
t'oiiu, has been appointed the exclusive 
\t w England distributor for the Sizer Steel 
*'orp, with plants at Buffalo and Solvay 
(Sviacu.se) The company manufactures 
el* * trie carbon, alloy nnd tool steels, bars, 
hi 11* ts nnd forging anti die blocks 

Thk Pktrolem Iron Works Co, Sharon, 
Pa . announces that its Denver office in the 
First National Bank Bldg , has been dis- 
continued T J Muilin, fmmerlv tire Den- 
\n representative, is now located in the St 
IauiIs office in the Central National Bank 
Bldg A new r office to serve the Western 
territory has been opened in Casper, Wyo., 
'• 407 oil Exchange Bldg., In charge of 

II S 1 Richer 

The Carpenter Steel Co., of Rending, 
Pn,, announces that statements in news- 
papers and elsewhere reporting the merger 
of the company with some other steel eon- 
tern or its sale to other interests, aie en- 
tiielv erroneous 

11 If. Rkplogi k has resigned as man- 
ager of the intermediates and certified food 
color divisions of the National Aniline At 
» ’hemic a| (?o to assume the sales manage- 
ment of the Wamcsit Chemical Co, Lowell, 
Mass, domestic manufacturer of lactic acid, 
lactates, lactart and lactic acid compounds. 

The National Turk Co. of Pittsburgh, 
Pa . has announced the establishment of an 
industrial fellowship in the Mellon Institute 
of Industrial Research of the University of 
Plttshuigh, Pa. This fellowship is engaged 
In a systematic* study of practical methods 
for the prevention of corrosion in hot -water 
Mipplv sv sterns. It is also giving atten- 
tion to the classification of waters of vari- 
ous chemical composition, with respect to 
their i dative corrosive* action upon Iron and 
steel, particularly in the form of pipe lines, 
holler -oc onomizers, tubes, etc The present 
incumbent of the fellowship is Clifford R 
Text t*r . who for the past several years has 
been ear lying out research on ttn* corro- 
sion of non and steel where* not e xposed 
dhvetlv to the* atmosphere M» Texter will 
be glad to correspond with engineers and 
manufacturers interested In the Held to 
width his fellowship relates. 

The Wilson Welder & Metals Co . New 
York, ts now represented exclus'velv In 
Mnrjlnnd, Virginia and the District of 
Columbia by the Alexander Milhurn Co., 
of Baltimore. A large stock of oolor-tipt 
welding metals and plastic-are welding 
machines is available at this point for dis- 
tribution throughout the territory and a 
complete demonstration plant in operation, 
George Macnoe, manager of the Boston 
office of W. B. Connor, Inc., has been re- 
called to New York to take charge of the 


contractors' sales department, handling 
heating and pumping equipment. 

The KniHEK Association ok America, 
Inu., announces the removal of its office to 
250 West 57th St , New York City. 

William T. Hand has severed his copnec- 
tuin with the Technical Products Co., Inc.. 
and has organized the William T. Hand 
Equipment Co. at 2709 Grand Central Ter- 
minal, N Y.. which will specialize in new 
and used chemical process equipment. 

The Lim'e Air PROPuers Co. haa obtained 
a site in St. Louis and North Anthony Sts., 
New Orleans, for u large brunch factory 
for the production of hydrogen and oxygen 
and their products The first unit of the 
plant is but a small part of the ultimate 
plant representing an investment of $130,000. 

The Ashbuin plant of E. 1. DU Pont d« 
Nemours A Co has lately been put in oper- 
ation aftei having been dosed for a year. 

M. C. K tut In* bus been appointed manager 
and P C Kaiser is assistant manager. The 
technical staff is composed of the following 
men • F E Jacquot, superintendent of 
powder line,, P S Cushing is superin- 
tendent of at id manufacture and G. A. 
Beane h superintendent of power. 

The Precision Instrument Co., Newark, 

N. J , nnd Detroit, Mich., is offering to the 
trade a new CO, recorder. This recorder 
will embody all the good features of the 
present Piedsion <’0, recorder, but is an 
innovation tn that it .will remove CO* 
rccoi del s from tire present laboratory types 
to the boiler room equipment. The salient 
lea tines me: Motor drive of 1h<* G.E. type, 
constant spei d , direct dnve, no belts; posi- 
tive in action . elimination of water or 
steam troubles, no glass parts; simplicity 
of design and operation; accurate in results 
and powerful enough to overcome any boiler 
suction 

Coming Meetings 
and Events 

American Ceramic Society wilLhold Its 
annual meeting in Pittsburgh, Pa.yFeb. 12 
to 17. 1923. 

American Chemical Society will hold its 
spring meeting April 3 to 7, 1923, at Now 
Haven, Conn 

American Electrochemical Society will 
hold its spring meeting May 3, 4 and 5, 
1923, at the Commodose Hotel New York 
1923, at tin* Commodore Hotel, New York. 

American Institute of Mining and 
Metallurgical Engineers will Hold its an- 
nual meeting in New York City during the 
week of Fob 19 1923 

American Society kou Steel Trmatino 
will hold its winter sectional meeting In 
the City Club, Chicago, Feb 8 and 9. 1923. 

American Society eok Testing Ma- 
terials will hold its twenty-sixth annual 
meeting at the Chalfontc-Haddon Hall 
Hotel, Atlantic City, beginning Monday, 
June 25, 1923, and ending either Friday or 
Saturday of that week. 

International Chamber ok Cox'MRrc* 
will hold its second general meting In 
Rome, Italy, March 19-26, 1923. / 

National Foreign Trade Council will 
hold its annual conference April 25, 26 and 
27, 1923, In New Orleans, La. 

New Jersey Chemical Society holds a 
meeting at Stetters Restaurant, 842 Broad 
St., Newark, N. J„ the second Monday of 
every month. 

Society ok Industrial Engineers, with 
headquarters in Chicago, will hold its spring 
convention in Cincinnati, April 18, 19 ana 
20, 1923. The major subject will be "Man- 
agement Problems of the Smaller Plants.” 

A Paper Industries Exposition will be 
held in Grand Central Palace, New York 
City, during the week of April 9 (> 1923, by 
the International Exposition Co. 

The following meetings are scheduled 
to be held in Rumford Hall. Chemists' 
Club, East 41st St., New York City: 
Feb. 9 — American Fleetioehefiiical Society 
(in charger. Society of Chemical Industry, 
Socif'tt'* de Cliirnu- hidurtriello, American 
Chemical Society joint meeting. March 9 
American Chemical Society, Nichols Medal. 
March 23 Society of Chemical Industry, 
regular meeting April 20— Society of 
Chemical Industry (in charge), American 
Electrochemical Society, SocUHd de Chimie 
Industrielle. American Chemical Society, 
joint meeting. May 4 — American Chemical 
Society, v regular meeting. May 11 — 8oci6t$ 
de Chimie Industrielle (in charge), Ameri- 
can Chemical Society, American Electro- 
chemical Society, Society of Chemical In- 
duatry. joint meeting. May 18 — Society of 
Chemical Industry, regular meeting. June 
8 — American Chemical Society, regular 
meeting. 
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The Future of the 

Federated Societies 

N EWLYWEDS are usually admonished that the 
second year of married life is the hardest —or 
perhaps it, is the t hird-and that the first year of 
nuptial bliss will be no criterion ot the petmanence ot 
their relations. It is after the glow of the honeymoon 
has faded and the bright light of a workada\ sun has 
revealed the steVn realities of the job that the danger 
of wreck or disaster impends. Somehow it is not eas\ 
to foresee, to project themselves into the future. Imagina- 
. tion is inadequate and realization conies with somewhat 
of a shock. In the crisis they ml her quit the game, 
disillusioned, or readjust and adapt themselves to lifY 
as they find it. 

But it is not in domestic relations alone that the 
experience holds true. It is a factor m all human rela 
tions, whether for social, business or professional, pur- 
pose^s. I h(> first >ear is one of hope ;md expectation, 
ambition and determination; the seioml and third year-, 
bring the test of stability and permatienee. And so it 
is that federated American Engineering Societies hav- 
ing been launched in a spirit of public service and 
having given a fair account of itself for a couple ot 
years, finds itself facing the critical period of iis 
existence. 

In oui judgment the crisis is largeh psychological 
and arises either from a failure to appreciate the 
aims and purposes of the Federated or a tendency to 
expect and demand too much of it In the first place 
the Federated was organized “to further the pubic* 
welfare wherever technical knowledge and engineering 
experience are involved,” to make the voice of engineers 
as a group articulate in public affairs. Hence there is 
no personal gain to be derived from membership in 
the Federated. It is not a question of what a member 
may get out ot it, hut what he m willing to put into 
it. It exists as a medium through which engineers may 
be of service to the public, not themselves, i! js a case 
of giving, not receiving; and the measure of success of 
the organization is what it has done for the public 
welfare. 

In the second place much of the work of the Federated 
Is Not.spectacular^nor does it appear with the regularity 
of daily , weekly or monthly routine. Hence, although 
t e organization must justify its existence bv its works, 
it can act only or mainly when there is a call for its 
services. It will not constantly have opportunities to 
ook into industrial waste or study Muscle Shoals or 
make an investigation of the 12-hour shift. But it is 
there for just such purposes when the problems arise 
and can be financed™ -and that existence is an accom- 
plishment in itself. 

As we see the Federated, it is something to be per- 
petuated if engineers are to have a medium of expres- 
sion on public mat ers when occasion arises. It can 


help fulfill its destiny if it will adopt machinery to 
make the voice of the engineer articulate in public 
• fiaiis by conducting refereudums much after the man- 
ner of the Chamber of Commerce of tin* United States. 
Further, it must face its problems with courage and 
a\nid the soft pedal in its work. And it must conduct 
its overhead and administnftive affairs in the utmost 
economy, putting financial emphasis on productive work. 
Its membership, on the other hand, must continue un- 
stinted srtp| ort and not be too exacting in demands 
lor productive activity. By all means let us continue 
the federated and support it through this trying third 
year. Once t he crisis is past and the organization has 
found itself it will justlh its existence, not only among 
engineers but in the mind of the public lor which it was 
organized. In the meantime let’s get some action on 
that Muscle Shoals investigation, and look about to see 
what local industrial surveys can be made in medium- 
H/rd c if les. If the engineers will investigate and sup- 
ply the data, industrial and commercial leaders can be 
depended upon to translate them into action. 

The Dangers of 

One Big Company 

A I A 1)1 N N F] It of Croup 8 of tin* Now York State 
l V Bankers Association on Jan. 15 CHARLES M. 
Schwab said that in the 45 years lie had been engaged 
in American industries, steel production had increased 
from 800,000 to 50,000,000 tons a year. “The greatest 
economy that can come to this country.” he is reported 
as adding, “is manufacturing in as large quantities as 
possible and cutting the overhead. To have every steel 
works in one big company would be good economically.” 

Mr. Schwab is a man of rare illumination ami 
supreme ability. Usually we agree with him. But sup- 
pose such a super-organizat ion were legally possible 
and practically feasible, who is there besides Mr. 
Schwab himself or Judge Cary with the ability to 
direct its affairs? The wrong man at the head means 
failure in part or in whole. Bui let’s imagine the One 
(ireat Company established and the right man at the 
head. Although Mr. SCHWAB is a hearty, very human 
speaker, he measures his words. He said it would be 
a good thing economically, and we agree that the costs 
of steel would probably come down in some measure. 
But we doubt if it would be a good thing in any other 
respect, or even economically? in the long run. 

How much the steel would sell for to consumers would 
depend in part on bow much water the promoting 
bankers would pump into the new securities. If this 
were B> absorb the economies, the whole thing wouldn't 
te worth while, exeert to the promoters. When Mr. 
Schwab took hold of the Bethlehem Steel Corporation 
he fought like a Ttojan to have the preferred stock 
made non-cumulative as to dividends. He won his 
point after a hard stru<r<riA — and h i«t fni*ouiffViC oQuad 
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him. It took long and weary years to develop the 
company. 

Then, although the elimination of competition does 
away with a great measure of overhead expenses, as 
the speaker said, it permits low standards of material 
to be established. There is a nation-wide demand for 
better steel, better cement better materials for specific 
purposes. How could the One f ■ real Company meet this 
demand with its ideals set on tonnage? The chance for 
improvement would be unfavorable. The One (Jreat 
Company could do it — but would it? We think not. 

We have no illusions of the blessings of competition. 
It has as many bad effects as it has good ones. But we 
believe it is the moderate-sizi d manufacturing concerns, 
that must strive for quality or quit, which have con- 
tributed most to improvements m the merchandise 
produced. As often as not il is their better quality 
of product which makes them gtow great. Standard 
products are excellent in Mieir way, but when we want 
something better we need to be able to get it. 

No very big corporation can be administered with- 
out system and order. The bigger it is the more system 
must be established. But system is like competition: 
it has its merits and also its faults. Among the latter 
is its potency to destroy initiative Under too much 
of it a great deal of the best talent withers and ceases 
to function. We get standard qualities and such better- 
ments as are planned for, but all the illumination that 
would have come from the minds that wither as soon 
as they must proceed in goose-step is lost. 

We hope the One Big Uomnam may never he 
established 

In What Direction 

(Joes Your Research? 

S PEAKING in his own characteristic way, our good 
friend Dr. WHITAKER recently said: “At the end of 
HH8 we were like many other research organizations 
going strong, but not in the right direction.” He 
was referring, of course, to the disinclination for 
peace-time pursuits that had resulted imm the craze for 
war production. It occurs to us, however, that quite 
often our research is inclined in the wrong direction. 
Permit us to give an example or two that may serve 
to make our meaning clearei . 

The other day a friend, for whose technical ability 
we have the great t si respect, came to us and in one of 
his happy moments confided news <>f his recent suc- 
cessful research. Without divulging his secret, we can, 
for our present purposes, assume that he has discov- 
ered a new substitute for hone\. His product looks 
like hone\ and tastes like it JJnfortunatoh it has no 
nutritive value, but it is harmless and, most important 
of all, not a single one of the usual chemical tests 
can distinguish it from honey. Furthermore, the prod- 
uct is cheap; it is made from corncobs. With it every 
apiculturisl can turn out ten or a hundred jars of 
honey where only one, or maybe none, came before. 
Our friend’s fortune is ipade, his invention is a suc- 
cess, but after all, what has he accomplished? He 
has purely invested his scientific talents in the for- 
bidden field of adulteration; he has contributed nothing 
to the lasting good of his fellow men. 

For our second example we must be permitted to 
draw a slightly different shade of meaning between 
the terms adulteration and sophistication. Research of 
rather questionable merit has carried us far in the 
latter direction. Not unnaturally many of our manu- 


facturers have wanted to please the every whim and 
fancy of a whimsical public and to do this they have 
called for the help of the chemist. The soap maker, 
for example, wants to produce a white laundry soap 
because the housewife insists on such a product. In 
order to get it for her at a price she is willing to pay, 
the chemist is forced to add chalk or talc or some other 
inert filler in no small quantity. The addition of these 
materials helps to make a nice white product, but 
certainly it does not enhance the detergent properties of 
the soap. During the war some of us learned for the 
first time that large amounts of sugar were being used 
in making cheap transparent toilet soap, which has no 
advantage other than its appearance. However, the 
whim or fad of the customer is satisfied and that means 
business. 

But it is not alone in the soap industry that the 
chemist is guilty of such connivance. The motorist, 
for example, demands a fuel that is without a disagree- 
able odor, that is bright and sparkling and will stay 
that wa>. Thanks to the chemist’s wits such a product 
is available, but only after a refining process that adds 
to its cost and in some cases doubtless sacrifices its 
quality. Much the same condition exists in the field 
of lubrication. 

Other examples might be adduced from practically 
all of our great industries, but these, we believe, are 
sufficient to point out a deplorable trend in some of 
our industrial research. The chemist himself may not 
be able immediately to correct this situation, hut at 
the !;amc time he should not lose sight of the fact 
that the greatest reward will come, not to the imitator 
or the mimic, but to the originator who leaves the 
beaten path and dares to search in new and untrodden 
fields. 

Better Not 

Fool Ourselves 

A BOUT a dozen years ago there was published a book 
called “All the Children of AH the People,” by 
William H. Smith, who was superintendent of schools 
in a Middle Western citv. It is still in print, and well 
worth reading. Mr. Smith’s contention is that we 
make a mistake in trying to mold all young people 
into one form by means of standardized curricyia. As 
to that we have nothing to say in these colufnns, but 
his illustrations are very illuminating to those of us 
who have to administer affairs, or who aspire to do so. 

Every one of us, claims Mr. Smith, is short in some 
respects and long in others. We are born short and 
born long; l>oth. There was an Irish-American hired 
man, brought up near the old Five Points in New York 
City, who could make any plant grow; but he couldn’t 
learn to read or write. A boy, one of the author’s 
pupils, could not learn the multiplication table and 
remember it. He grew to manhood, become an inventor 
and large manufacturer, achieved rerfiarkable affluence 
—but never knew the multiplication tabl^, In telling 
this to a leader of the New York Bar lately he 
remarked, “That’s my trouble. I know some of the 
items, but not all ; then I have to add or subtract to get 
my figures.” The writer’s brother, a man of rare 
intelligence and sound judgment, never could learn the 
sequence of the alphabet. He could rattle it off up to 
1, m — but there he always became confused. A very 
able teacher could not tell the time by the clock, apd 
neither could an eminent judge. He carried a .watch, 
but only for show. Another man who wrote and pub- 
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lished excellent verse that recorded in the anthologies, 
and was an able United States Consul in a leading 
European city, could not do long division. An idiot 
girl, inmate of an asylum, who could not read nor even 
count, could make any kind of lace with a crochet 
needle, if she only saw the pattern. The list could be 
continued indefinitely. The point is that we are born 
both long and short and often remain so. If we are 
born short, we may master the subject well enough 
to pass, to get along; but we are bound to make a 
poor showing in competition if we specialize on our 
short suits. 

Many of us are short in administration; born short 
and remain short. Indeed the vast majority of us suffer 
from this very lack. We see it proved in the many fail- 
ures that occur as a direct result of faulty administra- 
tion. And yet only a very few of us seem to know this. 
Administrative posts are well paid, and of course we 
want the pay. But we are so short in administrative 
intelligence that we are blind to our own defects; and 
we court failuije and distress that we should gladly 
avoid — if we only knew enough. 

It is not distinguished or agreeable or even honor- 
able to boss a job unless one can do it well. Otherwise 
it causes misery all around and brings the onus of 
failure upon the man who undertakes it. It is not even 
profitable excepl for the little while it takes to prove 
the man to be no good. Surely it's better to do a thing 
well than to command others to do it. Why this false 
ambition to command? It is far belter to look inward, 
to discover our real talents, and then to develop them 
and to rejoice in doing well that which we can do well. 
If we try seriously and try hard we can find out better 
than all the psychologists and mental testers together. 
But we shouldn’t fool ourselves. We must be honest 
about it. 

Indefinite Repetition 

Would Re Intolerable 

T HREE statements in the preliminary report of the 
Coal Commission express the essence of the public's 
interest in the industry: 

“With resources of coal in the ground adequate for 
the needs of perhaps a hundred generations of Amer- 
icans, the nation's coal bin is too often depleted and 
too often the prices paid for coal are much higher than 
seem warranted by the wealth of coal available." 

“These experiences of unsatisfied demand and un- 
satisfactory prices have created in the popular mind a 
conviction that the natural benefits to be expected from 
a condition of plenty have been denied through artificial 
interference." • 

“The widespread public dissatisfaction with the 
service rendered by the coal industry is not confined 
to matters of shortage and price, for a train of 
unfortunate consequences has followed those recurring 
periods of scarcity: deterioration in the quality of fuel 
delivered; congestion of railway traffic, necessitating 
the neglect of other freight to give preference to coal, 
to the serious harm of other business; and breakdown 
of mutual confidence of producers and consumers of coal 
as expressed in the customary contractual relations." 

And well does the commission add, “Every industry 
and every citizen throughout the country is directly or 
indirectly dependent upon codl.” Of the dependence 
of the chemical and metallurgical industries there can 
b^ lHV question, for over a third of the entire bituminous 
coal consumption is by industries involving technical 


processes or chemical control. The commission then 
continues: 

“It is clear that an indefinite repetition of these 
crises in the production and distribution of coal would 
be intolerable." This is a statement in which every 
branch of industry and every clear-thinking individual 
will concur. 

It is not strange that the commission in less than 
three months has not been able to reach formal con- 
clusions on the important problems presented to it. 
But it has made definite progress in establishing satis- 
factory fundamentals that require thorough investiga- 
tion and some decision as to national policy. The main 
points of the preliminary report are very illuminating. 

One of the causes of high prices of coal in some 
instances has been profiteering; the instability of the 
industry has been largely due to labor troubles; and 
car shortage at time. 4 of coal scarcity and high price 
is undoubtedly an important* transportation deficiency. 
The commission discusses these three factors briefly, 
but passes on to the problem of over-development 
as apparently of equal or greater importance; and 
whether one considers that this over-development is 
itself a cause of the other troubles or a result of them 
is immaterial. 

The effect of over-development is clearly shown by 
the commission to be an added cost to coal consumers 
for the maintenance of 200,000 miners and their 
families above the needs of the country for miners 
and the burden of capital charges on something like a 
billion dollars. It is high time that the national policy 
with respect to such matters as these he determined. 

Very few will disagree with the query in the final 
paragraph of the report. All will simply hope that the 
light answer may be reached at an early date: 

“The commission believes that the public interest 
in coal raises fundamental questions of the relation of 
this industry to the nation and of the degree to which 
private right must yield to public welfare. It may be 
that both private property in an exhaustible resource 
and labor in a public service industry must submit to 
(ertain modifications of their private rights, receiving 
in return certain guarantees and privileges not accorded 
to purely private business or persons in private employ. u 

Co-operation in 

Statistical Work 

T HE government, is issuing at this time many re- 
quests to industries for a statistical report on their 
operations in 1922, looking forward to the annual 
reports on these industries. In some eases these ques- 
tionnaires become so numerous and are so lengthy that 
one is tempted to throw them all in the waste basket 
in disgust. But in the long run that is poor policy. 

The government through its careful, regular study of 
industrial operations of all sorts furnishes impartial, 
reliable statistics of great value. There is no industry 
which would not profit by knowing more of itself. The 
next time these questionnaires come, it will he well to 
stop and remember that it is the industry which is 
served, not any bureaucratic office or academic official. 

Prompt, accurate and complete returns on the part 
of every operator will speed up the results greatly; 
ft*id in work such as this, promptness in issuance of 
the data will add greatly to their value. It will be 
well to co-operate in work of this sort so that there 
need be no break in the continuity or question as to the 
reliability of the figures that are prepared. 
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Readers' Views and Comments 



Why Not Get Away From Traditions? 

To ihf i Editor of Chemical & Metallurgical Engineering 

SIR: — In the Dec. 27 issue of (hem. & Met. Mr. 
Nasmith takes the phrase “Wh\ not get away from 
traditions?” literally. The expression (not mine, by 
the way) did not surest getting away from all tradi- 
tion, hut only from that which has a hampering 
influence. 

It is evident that Mr. Nasmith is experienced in 
the baking art but in his defense ol tradition overlooked 
an opportunity to explain jvhy oven walls are built as 
thick as 25 in. He believes in the importance of “solid 
heat” and “flash h(at,” >et does not offer a definition 
of the terms. It is probahh true that many points 
of disagreement would be cleared up or eliminated if 
disputants should at the outset agree upon definitions 
of terms. 

In the case under discussion .“flash heat” probably 
means the subjection of the goods to the action of the 
comparatively high tempeiature of radiant heal while 
passing over the fuel bed; this to get the “rise.” 
“Solid heat” is probably what is termed in other indus- 
tries “soaking heat,” and is furnished bv the hot gases ; 
this is the linking heat. 

An oven wall of 25 in. thickness is probably one 
extreme. The oven described as math* of a steel shell 
covered with insulation is tin* othei. Somewhere l>e- 
tween these extremes is the correct design. As the 
brick walls exert a regulating oi “fly wheel” effect on 
temperature, onl> .such mass of brickwork should be 
used as is consistent with this regulation and with the 
structural requirements. A wall thickness of 21 in. and 
25 in. is, I think, quite as ridiculous as a steel shell 
insulated on the outside The former has tin* advan- 
tage, however, in that the lault is one involving eco- 
nomics of construction and will not manifest itself to 
the operator. 

A consideration of the specific heats, or heat capac- 
ities, of brickwork and the insulated-steel oven should 
suggest a brick lining in the latter of about two 
courses, or D m. More than this would be superfluous 
because of the low temperature involved (less than 600 
deg. F. ), and because the brickwork is heated on one 
side only and consequently cannot exert a maximum 
“regenerative” (‘fleet. One can be assured that the* 
temperature found a few inches from the heated sur- 
face of oven brickwork can have no useful effect on 
baking: and even if the temperature were high enough 
the time required to make this heat available would 
be too great to assist in reducing rapid fluctuations 
of temperature within the oven. 

The experience of the proprietor of the bakery who 
was forced to replace a new and efficient type of oven 
by an older and less efficient one. simply because the 
operators could not or would not operate it efficiently, 
illustrates a point raised in my first letter — that is, 
mental inertia. Some operators are of a bovine mental- 
ity and any departure from old practice is frequently 
resented. Often the resentment is followed by delib- 
erate, but secret, efforts to “queer” the new apparatus. 


If this condition is to be met by surrender as in the 
case quoted, then progress may as well take off its hat 
and sit down. 

I can appreciate the feelings of the operating staff 
of the chemical plant that was left with a monstrosity 
on the departure of the designing engineer. What 
seems curious is how he managed to do it. Where was 
the staff during construction? Was it the vogue to 
turn the design over to inexperienced men, and then 
fail to keep informed on what was being done? This 
looks more like clever salesmanship than honest-to- 
goodness engineering. 

Because “the one in the arts who really knows cannot 
and does not express himself in writing,” it does not 
follow that “the one who writes seldom does so from 
experience.” Mr. Nasmith knows better than that. 
nt>. Mo 0. 0. SANDSTROM. 

Galvanic Corrosion on Yacht Sea Call 

To tin Editor of Chemical A* Metallurgical Engineering 

Sir: It may interest your correspondents A. Hough, 
Robert J. McKay and Henry Howard and your readers 
generally that a very similar case to that of the Sea Call 
occulted in Ceylon about 16 years ago. A passenger 
steamer was built by a well-known Colombo engineeiing 
firm to the order of a native shipping company, in con- 
formity with specifications of the latter, which pro- 
vided for a sheathing of sheet copper outside a steel 
hull, with the object of insuring a clean bottom in tropi- 
cal waters. The vessel had been in commission for only 
a very short time when, on a voyage off the coast of 
Ceylon, the captain, noting her weird behavior, wisely 
decided to beach her. He barely succeeded in running 
her ashore when the corroded steel hull fell apart at 
the water line. An interesting lawsuit ensued betweert 
the shipping company as plaintiff and the contracting 
shipbuilder. The Supreme Court of Ceylon upheld the 
latter as not responsible for a defect arising .from the 
customer's own specifications and not specifically pro- 
vided against in the contract. 

The trouble arose through the specifier ignoring the 
fact that electrochemical action ensues between two 
dissimilar metals in close proximity when, both touch- 
ing, they are immersed in an electrolyte such as sea 
water. The already known protective action of copper 
plating was harmlessly elfective in keeping wooden hulls 
clear of marine vegetation and barnacles, and no elec- 
trolytic action took place so long as only one metal 
was involved which was passive to sea water; In the 
case of an iron or steel vessel, however, copper is strictly 
inapplicable, because of the difference of electrical po- 
tential which sea water establishes between the copper 
and the steel, in virtue of which the steel assumes an 
electropositive condition and becomes eaten away in 
consequence, while acting as a generator of electricity 
which flows to the copper. The copper itself, being 
electronegative, is not acted on, and naturally suffers 
no corrosion. 

In the case of the Sea Call the Monel metal would 
behave somewhat similarly to copper in relation to steel, 
and therefore, while corrosion of th<e latter would be 
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bound to take place, the homogeneous Monel metal 
would remain unaffected. 

All such similar arrangements may be considered as 
the analogue of a simple galvanic cell, in which a zinc 
and a copper element are immersed in an acid solution 
or electrolyte. As is well known, the zinc is consumed 
in the action of such a cell, and so with iron, steel or 
any other electropositive element, but the copper or 
electronegative metal suffers no loss. 

If any of your correspondents or other readers are 
interested further in the Ceylon case, I will gladly fur- 
nish them with more details. 

Patrick T. MacNamara. 

Lair Sup«*i JiitcniMU of (Vyloti Trleio apli- 

Btooklyn, X 


Dirt in Steel 

To the Editor of Chemical & Metallurgical Engineering 
SIR: — Your editorial on “Dirt m Steel” in your issue 
for Jan. 10 stirred one of my friends to the point where 
he asked me tq step into his chamber of horrors. What 
I saw would have caused a Ku Klux from Morehouse to 
bolt over the line into Arkansas. But as he (this friend, 
not the Ku Klux) is one of those retiring fellows who 
never break into print, he would not accept my sugges- 



FIC 1 -SPRING SHACKLE, PICK LEI > 
SOMEWHAT REDUCED 


tion that he write you himself. So when I left, I took 
some of his exhibits with me, concealed in my greatcoat. 

It, appears that some spring shackles were giving a 
great deal of trouble — wearing out too soon or some- 
thing like that. When they were sectioned and pickled as 
in Fig. 1, it showed that what steel there was, was segre- 
gated, but there was little steel — i* was mostly slag. 


Note the slag in Fig. 2. No, Mr. Editor, this was not 
a casting. 

I believe that in the Hartford region the first thing 
they do with troublesome steel is to pickle it 30 min- 
utes in 1: 1 HOI, and see the pock marks. 

At another place my friend found that frhe shop had 
made some keys from a supposedly high-grade tool 
steel, yet they gave a great amount of trouble, cracking 
and shearing off. Fig. 3 shows the high-grade tool steel. 
No, Mr. Editor, it is not raisin bread or “spotted dog” 
of pleasant memory . 



FIG. FR \OTURK OF ALLOY 
SHAFT 


One of the most puzzling things was an alloy steel 
shaft. It was returned from the erecting shop, un- 
doubtedly broken and of most extraordinary cross-sec- 
tion, looking like Fig. 4. Its analysis was O.K., and 
under the miseroscope it looked all right, too — properly 
sorbitic and all that. But when someone had a happy 
thought and repolished the section and looked at the 
steel again, he saw what is shown in Fig. 5. No, Mr. 
Editor, it is not an airplane view of the Allied trenches 
at Mons. 

There was much more to the same effect, but this 
was all I could readily abstract without detection. It 
will suffice to give an idea of the tons of evidence you 
could find to support your main contention that many 
troubles with steel are not due so much to the metal as 
to the dirt. Martin Seyt. 



Fi«. 2— Slag in spring shackle. Fig. 8— Inclusions In tool steel. Fig. 5 — Ranked <lirt In alloy shafting 






Manufacture of Spark Plug Porcelain 

Porcelain Bodies Developed by Careful Scientific 
Research Are Formed Into Spark Plug Cores With the 
Aid of Specially Designed Semi-Automatic Machinery 

Uy Alan G. Wikokf 


AS USFD Jii the spark plugs ot automobile engines. 

IJL porcelain is required to withstand sudden changes 
JL JL in temperature without cracking or chipping and 
also to remain a good insulatoi even at increased tem- 
peratures. In airplane engines, the service requirements 
are even more severe, since the mol or is operated con- 
tinuously with the throttle wide open. The amount of 
scientific research which is required in the development 
of porcelains having the necessary properties for suc- 
cessful application in plugs is perhaps not fully realized 
until attention is called to ftie fact that one of tin* com- 
panies in this field maintains one ot the largest research 
organizations m the entire ceramic industry. As the 
company is also a very large producer, a discussion of 
its methods will give an idea of the high degree of de- 
velopment which has been reached in the spark plug 
industry. 

The Champion Porcelain Co., formerly the Jeffery 
Dewitt Co., was organized in Newark. N. J., in 1908 to 
manufacture complete spark plugs. In 1910 it moved to 
Detroit and as the demand lor the spark plug porcelains 
grew it began to devote its entire efforts to the manu- 
facture of porcelain, discontinuing the assembling of the 
complete plugs. 

The Champion Spark Plug Co., of Toledo, became one 
of the largest users of these porcelains and finally, about 
1917, its demand required the entire output of the 
Jeffery Dewitt Co. 

In 1920 there was an amalgation of the two com- 
panies, the Champion Porcelain Co. now being a sub- 
sidiary of the Champion Spark Plug Co. 

Ball clay, china clay, kaolin, Hint and feldspar from a 
variety of sources form the raw materials for the porce- 
lain body . An essential requirement is that each should 
be extremeh low in iron. The first step in the manu- 
facturing process is to combine the raw materials in 
such proportions that the resultant body will have as low 
a thermal expansion and will be as good an insulator at 
high temperatures as is possible with present knowledge. 
The batch composition necessary to give these proper- 



FIG. WEIGHING BATCHES 


ties has been determined only after thousands ot ex- 
periments. In accordance with recent developments, the 
finished porcelain has a composition approaching that of 
si I liman ite. 

Batches are weighed out as shown m Fig. 1 in amounts 
sufficient to form charges for the ball mills. A measured 
amount of water is added to each charge and the mill is 
operated for a definite period which is determined by 
the number of revolutions rather than by the time. In 
this way uniform grinding results are obtained. There 
are five G-ft. Abbe pebble mills driven by individual 
motors through Link-Belt silent chain (Fig. 2). Porce- 
lain mill-lining blocks and balls made in the plant are 
being used with excellent results. 

The ground batch is dumped into agitators, where a 
uniform suspension is produced which is filtered through 



FIG U -PEBBLE MILL FOR GRINDING BATCHES 


120-mesh lawn and then fed to the four Crossley filter 
presses, Fig. 3. The press cakes are piled on /* skid and 
transferred by a lift truck to the horizontal pug mill 
shown in Fig. 4, in which any tendency toward segrega- 
tion of particles in the press is overcome, the clay being 
discharged as a cylinder quite homogeneous in character. 

Further improvement in the quality of the body is 
obtained by the process of aging. The clay is worked 
in piles, Fig. 5, by pounding with wooden mallets, Fig. 6. 
After the proper time has elapsed it is taken out on skids 
and pugged once more, this time in vertical American 
or Crossley machines, Fig. 7. 

It is interesting to note that the only manner in which 
material can enter or leave the production department 
is by way of an elevator equipped with a Toledo plat- 
form scale so that a check can be kept without difficulty. 

From the thoroughly pugged clay, cylindrical blanks 
about 1 in. in diameter with a i-in. hole through the 
center are formed on Crossley vertical pug mills which 
have been rebuilt specially for this .purpose. From 
these blanks the spark plug cores are made. Many diffi- 
cult problems were encountered in attempting to re- 
design these machines so as to overcome segregation, 
lamination, uneven distribution of air and other defects 
which would interfere with the high degree of uni- 
formity required 
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* FI (I 3 FILTER PRESSES 


As the perforated cylinder comes from the pug pieces 
of the required length are cut off by means of wires. 
Each of the twelve machines has a capacity of about 
27,000 blanks per day. The blanks are placed on trays 
holding about 170 and allowed to air-dry for 24 hours in 
racks accommodating forty trays, before passing to the 
steam-heated tunnel drier. These operations are illus- 
trated id Fig. 8. The racks are brought to the deity- on a 
monorail hoist and rest on platform cars while passing 
through, Fig. 9. Temperature and time factors are 
adjusted so that all drying shrinkage or air shrinkage 
is removed. Control is maintained through a Tycos wet 
and dry bulb recording thermometer at the cold end, 
steam pressure recorder at the coils and a temperature 
recorder at the hot end of the drier. 

Thorough drying brings the blanks to a condition 
which renders comparatively simple the operation of 
shaping. Specially designed grinding machines, Fig. 10, 
are used foi this purpose. The blanks are placed on the 
spindles or on the centers depending upon the exact 
nature of the piece being made and rotated against a 
rapfdly revolving silicon carbide wheel, the face of which 
is dressed to such a contour as to impart the required 
shape to the blank. 

After receiving their external form the turned pieces 
are transferred to another position on the same machine 


and the petticoat is formed by counterboring with a 
formed tool which rotates at high speed. During this 
operation air is blown continuously through the bore in 
order to remove all dust. Both the turning and counter- 
boring operations, however, are performed simultane- 
ously. * 

The completed forms are placed on trays provided with 
suitable supports so lhat the forms are separated to 
prevent abrasion and chipping. Trays of dry blanks are 
sold to the girl operators and bough! hack on the basis 
of the number of perfect forms. One form in each tray 
is stamped with the l>atch number and the end is dipped 
m cobalt sulphate solution. On firing the form will de- 
velop a blue color, and as the capacity of a tray is the 
same as that of a sagger, each sagger will contain an 
easily distinguishable marker bearing the batch number. 

Although the grinding operation is complete in con- 
siderably less than a minute, the blank has been reduced 
to about one-third of its original weight. Consequently, 
it has been necessary to provide for the removal of an 
amount of dust equal to approximately twice the output 
o f finished product. This is handled by a twelve-unit 



FIR ALINE THE (’LAY 


dust recovery installation. The hulk of the dust accumu- 
lates in troughs under each row of machines, from which 
it. is removed by means of a screw conveyor. The re- 
mainder collects in bags which are rapped automatically 
at intervals to remove the deposits. 

When the amount of dust produced is considered, the 
almost complete absence of dust in the atmosphere of 
the grinding room is remarkable. 

Owing to their special nature, it has been necessary 



FIG. 4— PUGGING PRESS CAKES 


FIG. 8— WORKING CLAY DURING AGING 



152 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol. 28 , No. 4 




‘ I'lCCfNr; Till: \iJKh 

to develop « nd make the grinding machines within the 
establishment. An interesting variation ,s the machine 
used to make the halls for the mills. A small shop is 
devoted to the preparation of the grinding wheels the 
surface beta* cut out on a lathe ‘with a diamond-tipped 
tool guided l,y hand. Here also the worn wheels are 
redressed. 

Application of a carefully selected glaze completes the 
operations prior to burning. The raw materials-, -lav. 
flint, feldspar, whiting- are ground ven fine in 
porcelain-lined mills and distributed to the spraying 
machines in the form of a slip, the viscosity of which 
must be very closely controlled in order to obtain opti- 
mum results. The composition is such that the glaze 
will have as high a hot dielectric capacity as possible 
Composition ranges for glazes maturing between cones 
17 and 20, as set forth by Robert Twells. Jr.,’ will give 
some idea of the. formulas used for high-fire glazes. 

Recently a method for selecting glazes within a 
field where all of the glazes appear equally suitable has 
been described by F. H. Riddle and J. S. Laird.’ It was 
found that glazes which fit the body increased the tensile 
strength over that obtained for the unglazed body while 
glazes which craze weaken the specimens very markedly 
Appearance of the glaze alone is likely to be verv mis- 
leading. 
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Spra\ nig takes place oil the ingenious machines shown 
in Fig. li. Mounted on rapidly revolving spindles, the 
forms are carried past sprays of glaze slip so arranged 
that all parts receive an even coating with the exception 
of the shoulders, which would stick together in the sag- 
gers if glazed. 

J ho whized ware is set directly into a sagger— a round 
refractory container— as shown at the left, Fig 11 A 
special composition applied to the inside bottom of the 
sagger provides a sticky surface which holds the forms 
upright and separated during the handling which pre- 
cedes burning. In the kiln, the paste of course burns 
out I, ut the ware remains in place unless violently dis- 
turned. 

• 

So severe are the burning conditions that the life of 
an ordinary fireclay sagger averages about one heat 
Silicon carbide saggers have sufficiently greater life to 
more than offset the difference in first cost, and are giv- 
ing excellent service at the present time. 

Periodic round downdraft kilns were formerly used 
exclusively for burning the spark plug porcelain. Dur- 
ing 1919 a Dressier tunnel kiln was installed so that the 
periodic kilns are now in service only occasionally. How- 
ever, it may be of interest to consider both 1 4 >es briefly 
m order to contrast the methods of burning,' 

Each of the six periodic kilns is equipped with eleven 
thermocouples (ten base metal and one noble element) 
connected with a Brown electric pyrometer. City gas is 
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used as fuel, the pressure being kept constant to within 
& in. by means of gas boosters and regulators. Heating 
conditions are watched through twenty-one peep-holes, 
firing being continued to cone 17 down (1.470 deg. (V 
2,678 deg. F.). 

Saggers are stacked in the kiln with a clay wad or 
seal between the rim of each sagger and the bottom of 
the one above it in order to exclude the products of 
combustion and also to enable the placing of each sagger 
in a level position so that the ware will not stick to- 
gether. Setting and drawing are laborious operations, 
as the heavy saggers have to be handled on ladders in 
the upper parts of the kilns. Fig. 12 gives an idea of 
the drawing process. 

For the Dressier tunnel kiln, which is of the muffle 
type, the saggers are set on cars as indicated in Fig. 12. 
The lower part of the cars consists of a cast-iron frame 
with roller-bearing trucks. Above this is a superstruc- 
ture of refractory blocks which serve to protect the iron 
from excessive heat. The saggers are not placed directly 
on the car floor, but are supported on brick piers so as 
to permit free circulation, which is essential in this kiln. 



The cars shown are at the loading and unloading station 
on the track which runs parallel to the kiln for its entire 
length. Before entering the kiln, the loaded cars must 
pass through the heavy guard at the right, Fig. 14, in 
order to make certain that there are no projections 
which might cause trouble w r ithin the kiln A transfer 
truck move^ the car in line with the kiln track. 

As the kiln is always filled with cars — forty-eight in 
this case — the introduction of a car of green ware means 
the simultaneous removal of a finished car at the other 
end. Pushing # mechanism powerful enough to move the 
train of forty-nine cars is provided in the form of a 
mechanical pusher. There are automatic control but- 
tons which stop the cars should the pusher fail to stop 
when the proper point has been reached, thus preventing 
a car being pushed through the wall at the exit end. It 
is also impossible to push out a car until the transfer 
truck is in its proper position. 

Operation is ordinarily on a 1-hour basis, that is, one 
car is entered and one withdrawn every hour, making. 
ffjf tilne °* travel through the kiln 48 hours. A H-hour 
schedule has also been used. 

The kiln itself is 805 ft. long with an arched roof or 



i n; 12 HHAWINC F'NKiODir KILN 


crown and platforms or bench walls on each side of the- 
track corresponding in height with car floors. All ar- 
rangements for heating and cooling are supported om 
these platforms. The heating zone. Fig. 15, which 
extends from the mouth of the kiln to a point a little 
beyond the center, has horizontal combustion chambers 
on either side. For a distance of about 30 ft. in the 
zone of maximum temperature these chambers are 
built up of double-walled carborundum blocks assembled 
in a special trapezoidal form, Fig. 16. As the tempera- 
ture diminishes toward the mouth of the kiln, the cham- 
bers are continued first with fireclav construction and 
then with iron pipes in the section nearest the entrance. 

Combustion takes place near the center of the kiln 
and the products of combustion are drawn through the 
internal chamber toward the mouth of the kiln by an 
exhaust fan. Heat transfer takes place by conduction 
through the inner walls with radiation from the outer 
walls in the high-heat zone and also by convection cur- 
rents set up in the channels between the double walls. 
As the combustion gases are not permitted to escape 
into the kiln, the character of the kiln atmosphere may 
be controlled as desired. 
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City gas is used as m IheVase of the periodic kilns. 
It is interest in# to note that, so far as is known, this is 
the only kiln which is operating at from conns 18 to 20 
down (2,714 to 2,780 deg. F.; 1,100 to 1.500 do*?. ('.) 
Being tlie first to operate at such high temperatures, 
this kiln has been experimental so Jar as the refractory 
lining of the high-heat zone is concerned. For the muf- 
fles, carl>orundum seems to he the only refractory which 
will give satisfaction. The kiln arch throughout the 
furnace zone is built of silica brick The top and sides 
of the kiln are covered with insulating material Further 
protection for the iron work on the cars is afforded by a 
series of waler-moling pipes extending along each side 
of the tracks through the furnace zone, a distance of 
about 75 ft A sand seal is not ik ossary in this type 
of kiln. 

During their progress thiough tin heating zone, the 
cars of ware are brought gradually to the required tem- 
perature. Heat exchange lad ween combustion flues and 
cars is such that on a 1 ••hour schedule the combustion 
gases leave the kiln at 480 to 550 deg. F. This is low- 
ered somewhat on a 1-hour schedule 

Leaving the high-heat region, the ears enter the cool- 
ing zone, Fig 17, which constitutes the remainder of 
the kiln. From the discharge end of the kiln, cool air 
passes through pipes along the sides, absorbing heat 
from the convection currents, which are guided bv 4 he 
curtain wall shown at t ho right, Fig. 17. When this 
photograph was taken the left-hand curtain wall had 
not been completed, so that the cooling pipes are visible. 
Preheated air for the burners is obtained in this way, 
but there is a’so a considerable surplus which may be 
used for drying. 

Since the cars move on a fixed schedule and it is thus 
impossible to give them individual attention as regards 
time of heating or soaking, uniform control of kiln 
conditions within rather narrow limits is essential for 
successful operation. Accordingly, a very complete set 
of indicating and recording pyrometers, draft gages, 
combustion meters, etc., has been provided. The oper- 
ating installation is housed •ear the kiln, while another 
set for check and permanent record is located in one of 
the labotatories. 

Because of the fact that temperature conditions in 
each part of the kiln remain constant, fhe ware receives 
more uniform treatment than is possible in a periodic 
kiln, and the yield of No. 1 ware is increased. Labor 
requirements are cut practically in half and the more 
efficient utilization of heat reduces the fuel consumption 
by about 70 per cent. Working conditions are also im- 
proved, since loading end unloading are done in the 


open oil fhe track along the side of the kiln. With the 
periodic kiln the men inside must often work at uncom- 
fortably high temperature, while the man in the door- 
way (Fig. 12) is in a strong draft. 

Rigid inspection for dimensions and the possible ex- 
istence of delects follows burning. 

When thoroughly satisfied as to the quality of the 
product, it receives the familiar trademark. Formerly 
decalcomania— transfer paper bearing the design in the 
form of an inorganic pigment mixed with a suitable 
binder— was used, the design being fixed by firing to 
cone 015 (1,472 deg. F.; 800 deg. ( 5 ) in regular dec- 
orating kilns. 

Now the design is applied by a rotating rubber stamp 
to the work, which is carried to it by a turntable carry- 
ing twenty spindles on which the work is placed by the 
operator. Each decorating unit, Fig. 18, consists of 
one of these printing machines and a tube furnace con- 
taining twenty electrically heated tubes through which 
the cores move much after the manner of cars in a tun- 
nel kiln. As each piece is decorated it is placed in a 
slot in front of the tube. As each revolution of the 
turntable is completed a cross-head carrying twenty 
plungers advances and forces the entire row of plugs 
into the tubes, causing the ware within the furnace to 
advance a corresponding amount, thus discharging a 
row of finished plugs at the lower end. Diying the 
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peration the plugs are heated to about 800 deg. C. and 
oole.d down in a comparatively short time, so that this 
lethod constitutes an excellent heat test in addition to 
liminating the handling required in connection with 
he decorating kilns. Five of these electrical units turn 
ut the entire production, which is then shipped to the 
Champion Spark Plug Co., at Toledo, where the metallic 
parts are assembled with the porcelain to form the fin- 
ished spark plug. 

B. A. .Jeffery, vice-president and active head of the 
production and service departments, is responsible for 
a great many of the special mechanical features which 
make the processes different from those used in the 
average plant and which have done much toward in- 
creasing the efficiencies of the various processes. 

Research I) kp art m en ts 

Without complete knowledge and intelligent applica- 
tion of fundamental scientific data, the production of 
modern high;grade ignition and high-tension porcelain 
would be impossible. No other organization in this field 
has shown greater appreciation of this fact, for Dr. 
Jeffery, president of the company, has built up a re- 
search staff of six highly trained technical men with 
nine assistants and has provided them with every facil- 
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ity for conducting precise investigations. The research 
department, which is under the direction of Frank H. 
Riddle, is made up of five laboratories — control, chem- 
ical, raw material, electrical and process. Ceramic re- 
search is also conducted here for the Jeffery-Dewitt 
Insulator Co., Kenova, W. Va., so that the latter com- 
pany receives the benefits of this highly-developed or- 
ganization. 

In the control laboratory, Fig. 19, the blue markers 
from each sagger are subjected to test before the rest 
of the plugs are released for shipment. Here also ex- 
perimental bodies are tested before the batches go into 
production. 

For the continuous-heat test, the plugs are mounted 
on the rim of a horizontal disk which in rotating passes 
them through a stream of cold air and then through 
the flame of a Meker burner. This apparatus will be 
seen on the table beside the bookcase at the Jett. Heat- 
ing the plugs for 1 minute over a Meker burner and 
rapping them sharply while hot constitutes the 60- 
second test. 

Against the vyall in the background is the equipment 
for the hot dielectric test. A constant voltage is passed 
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through the plug while it is being heated in an electric 
muffle furnace and the temperature at which the porce- 
lain ceases to be an insulator is recorded. Leakage is 
shown on an indicating wattmeter. The present product 
cuts out quite regularly at 1,700 deg. F. Maintenance 
of a constant voltage presented a problem which was 
finally solved by concerting alternating current to direct 
current and back to alternating current again with 
regulators on each step. 

Impact tests are made by placing the plug in a holder 
so that one end protrudes and subjecting the exposed 
part to blows from a steel hammer which slides on a 
vertical graduated rod, seen on the corner of the table 
at the extreme right,. The weight is dropped from a 
noted height, and if breaking does not result, the opera- 
tion is repeated from the next higher graduation and 
so on until the specimen breaks. 

On the table in the center of the picture is a 2,000-lb. 
Olsen cement-testing machine provided with special 
grips for determining the tensile strength of porcelain." 
The test, specimens have either conical or dumb-bell 
shoulders, and the central portion of minimum cross- 
section is left free from glaze to avoid the effect of the 
glaze in increasing or decreasing the strength of the 
specimen. The recording instrument room for the 
Dressier tunnel kiln is also part of this laboratory. 
Structure of the finished product is studied by means 
of an excellent petrographic microscope. 


‘Sfi- "Tin* T<*hmF StniiKth of Porcelain,” by F H Riddle and 
.1 S Laird. J. A m ('< mmw Hoc, vol. 5, p '185, July, 1922. 
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Equipment for complete silicate analysis is provided 
in the chemical laboratory, which also has a comparom- 
eter and a July balance for specific gravity deter- 
minations. 

In what may be called the raw material and produc- 
tion batch following laboratory, screen analyses up to 
300 mesh are made on each mill charge, shrinkage is 
determined on each press cake and a record of firing on 
raw materials is filed. Fig. 20 shows part of this lab- 
oratory, with the mercury volumeter lor determining 
shrinkage, fired clay disks, feldspar cones, and vis- 
cosimeter at the right. The firing tests on raw materials 
are filed in the cabinet at the left. 

A continuous production record is kept, in which prog- 
ress of the hatches through the various manufacturing 
processes is indicated by colored lines, a different color 
being used for each batch. 

One of the primary functions of the electrical labora- 
tory is to make and calibrate thermocouples. The cali- 
bration outfit is of the Bureau of Standards potenti- 
ometer type. There is also a very sensitive device for 
determining the thermal expansion of porcelain heated 
in a Crisco bath. An electrically heated apparatus now 
in process of development will enable this determination 
to be made at 1,000 deg. C. Measurements of electrical 



FIG. 21 — PART OF MECHANICAL AND 
ELECTRICAL LABORATORY 


conductivity and dielectric properties can also be made. 

Since much of the special apparatus is best made 
within the department, a small but well-equipped ma- 
chine shop has been included. This is shown in Fig. 
21, with some of the electrical equipment at the left. 

As far as possible, the process laboratory (Figs. 22 
and 23) contains one unit of each type of machine in 
the plant so that development work can be carried right 
through to large-scale units without interfering in any 
way with the production departments. It is thus pos- 
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sible to know beforehand exactly how a new body will 
behave* when placed in production. 

The inclusion of a full-sized pebble mill would be out 
of the question, of course, but a number of small ball 
mills have been calibrated accurately in terms of larger 
plant units. 

Along the window side of the laboratory (left, Fig. 
22-; right, Fig. 23) there is the following equipment: 
A full-size pug, a half-size pug, a glaze sprayer and a 
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grinding unit of five machines. In the background at 
the left of Fig. 23 is a drier with complete temperature 
and humidity control, while the surface combustion fur- 
nace which duplicates kiln conditions as nearly as pos- 
sible is shown at the right, Fig. 22. There is also a 
small surface combustion furnace with alundum crucible 
on which it is possible to reach cone 36 (3,362 deg. F.; 
1,850 deg. C.). 

For determining porosity, the fuchsine penetration 
test is used. Fuchsine dissolved in methanol (because 
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this solvent will absorb many times its own volume of 
air) is forced into the porcelain under high pressure, 
Upon breaking the specimen, the penetration, if any, 
is easily observable. 

Preliminary lots of blanks where the quantity is too 
small for the pug are thrown by hand on a wheel. 

All pyrometer protection tubes used in the plant are 
made in this department, a tube press, casting racks 
and molds being provided for this purpose. The results 
have been so satisfactory that experiments are being 
conducted toward the commercial production of these 
tubes. 

It would be difficult to find a plant in which co-opera- 
tion between research and production departments is 
more complete, and the results which have been ob- 
tained speak for themselves regarding the value of such 
co-operation. 

Data and illustrations for this article were made 
available through the courtesy and assistance of Dr. 
♦I. A. Jeffery, president, B. A. Jeffery, vice-president, 
and Frank IT Riddle, director of research. 

Theoretical Derivation of the Vapor 
Pressure Curve of Xylol 

Novel Method of Calculating the Curve by Studying 
the Vapor Pressure Curves of Its Homologs 

By Dexter C. Kirn xkds 

A SKARCII of the literature of coal-tar products 
showed a large number of determinations of the 
\apor pressures of benzol, toluol and naphthalene at 
various temperatures, but no figures were available for 
the vapor pressure curve of x\ lol. Since it was desired 
to have a close approximation to this curve for some 
experimental work, an attempt was made to derive it 
theoretically. 

The line of reasoning back of the scheme adopted was 
as follows: All substances have zero vapor pressure 
at the temperature of absolute zero. Likewise all sub- 
stances have a vapor pressure of 7t>0 mm. of mercury 
at their boiling point. The next step in the reasoning 
was that, though the relative paths followed between 
these two points varied, yet for any particular class of 
substance this path would be the same in its relative 
proportion. 

Vapor pressure curves were then plotted for benzol, 



FIG. 1— CURVE FROM WHICH VAPOR PRESSURE 


OF XYLOL WAS CALCULATED 


toluol and naphthalene from the data available for these 
substances in Landolt-Bornstein, Beilstein and other 
sources, all values given being used and the curves 
drawn through the average of these points. These 
curves were plotted between Centigrade degrees and 
millimeters of mercury. Separate larg^-scale curves 
were plotted for the lower range of temperatures in 
order to be able to read accurately the corresponding 
vapor pressures. From these curves, the vapor pres- 
sures for these three substances at definite tempera- 
tures were obtained. These data are given in Table I. 
Then the absolute temperature for each of these tem- 
peratures was placed in the adjacent column. The next 
column contains a row of figures obtained in each case 
by dividing the corresponding absolute temperature by 
the absolute temperature of the particular substance 
at its boiling point. 


JW1U.K I \ M’Oll I’ltKSSt I1LS roil HKNJZMl, TOM Ol, AND 
N M'MTH Al l M 
llctuol 


1 

2 

1 

4 



\liMululC 1 >«‘P 

\«por Prennure 

!>«■» c 

1 >rj. r ( ’ , \lis ilutr 

V l>Hol lit 1* 11 P 

mm Mercury 


253 

0 717 

6 

to 

201 

74f, 

13 

II 

271 

7/4 

25 8 

to 

28 1. 

807 

45 2 

20 

201 

H Ml 

75 0 

Ml 

101 

M5H 

118 7 

40 

11 1 

887 

181 1 

5<) 

121 

0|‘» 

260.0 

60 

lit 

041 

188 6 

70 

141 

072 

547 4 

HO H P 

r>i 

1 000 

760 0 


Tolu*. 

il 


1 

2 

3 

4 



\t>M0lllt<’ I >i‘K 

\ hi .nr Prmwur 

d<t r 

1 )<>)! ('. All-nlllti 

\tmolutc It P 

mm Mercury 

70 

25 1 

1) 661 

1 7 

to 

2o 1 

(.87 

3 5 

0 

27 1 

71 t 

7 2 

-10 

281 

710 

13.3 

20 

201 

765 

22 5 

to 

101 

702 

36 0 

40 

lit 

817 

59 0 

50 

121 

H41 

92 5 

60 

1U 

Ht.O 

140 0 

70 

141 

896 

203.0 

80 

351 

022 

288 0 

00 

!l> 1 

<>4H 

404 0 

too 

171 

074 

582 0 

lion r 

1H? 

1 000 

760 0 


\npluln 

il< in 


t 

2 

3 

4 



Alwnlijtr 1 >rir 

Vapor l’rcMuro 

!><•« (' 

1 )< K C , AhtfnluM 

\ll-ioluli 11 P 

mm Mercury 


-20 

251 

0 

271 

4-20 

291 

4 40 

1 1 1 

DO 

HI 

80 

151 

KID 

371 

120 

193 

140 

413 

160 

413 

180 

45 3 

200 

471 

218 11 P 

491 


r »r> 


556 


507 

0 2 

618 

678 

1 9 

7 1 o 

7 1 

760 

18 9 

KOI 

42 2 

842 

88.0 

881 

170 0 

0?1 

298 0 

064 

500 0 

000 

760 0 


The derived value of the ratio of the absolute degrees 
Centigrade at any point, divided by the boiling point of 
that substance in absolute degrees Centigrade, as shown 
by column 3 in each table, is plotted against the cor- 
responding vapor pressure, on the curves in Fig. 1. 
These points are seen to fyll on the same curve, when 
drawn on this scale, so the variation in any case would 
not be very great. - 

Since this curve shows that these three substances 
have the same shape vapor pressure curve, then it is 
logical to assume that the vapor pressure curve of xylol 
should have this same shape. This being true, it is 
possible to work backward to the vapor curve of xylol. 

. For this purpose it is necessary to assume a boiling 
point for xylol, 'fhe figure chosen is 140 deg. C., which 
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iw about the average of the throe isomers, ortho, meta 
and para xylol. Next, a column of vapor pressures is 
set down as shown in column 1 in Table 11. The values 
for the ratio corresponding to these vapor pressures are 
next obtained from the curve drawn from the data in 
Table 1. 1 hese are placed in column 2. Each of these 
ratios is then multiplied bv the absolute boiling point 
of xylol, 413 deg., thus producing the figures shown in 
column 3. These figures, less 272 deg., are the cor- 
responding temperatures in Centigrade degrees, and 
are shown in column 4. 
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The values in columns 1 and 4 of Table II are then 
plotted and produce the vapor pressure curve for xylol, 
shown irT Fig. 2. 

The writer frankly admits that he knows of no law- 
permitting the assumptions made above. But owing to 
the fact that the three coal-tar substances benzol, toluol 
and naphthalene followed the same relative curve as is 
shown, it was thought safe to assume that xylol would 
behave the same way. In any case, the resultant error 
should be quite small, 


Methods of Controlling Electron Currents 
in High Vacuum* 

Most of the applications of high-vacuum tubes have 
depended upon the control of electron currents, as for 
example by the grid in the three electrode tube. The 
action of the grid is due to the charge on the grid 
modifying the space charge effect. This is the action 
that is employed in practically all tubes used today for 
radio transmission and receiving. There are many 
other methods, however, of controlling electron cur- 
rents. A very important method is that used in the 
magneton, where there are only two electrodes in the 
evacuated space and the control is obtained by means 
of a magnetic field generated by an external coil of 
wire. A still simpler form of magneton suitable par- 
ticularly to very large power tubes consists of a very 
large filament in the axis of a cylindrical anode with 
very large straight filaments. The magnetic field pro- 
duced by the current through the filament is enough to 
prevent electrons flowing between cathode and anode. 
By heating the filament with alternating: current, the 
current periodically falls to low value and at these times 
current can flow to the anode. This gives a pulsating 
or oscillating current, which can be used for radio 
transmission. A 1,000-kw. tube of this kind is in 
process of development; preliminary tests have been in 
every way satisfactory. 

Another form of tube by which electron currents can 
be controlled is the Dynatron. This depends upon sub- 
jecting one of the three electrodes in the tube to elec- 
tron bdmbardment in such a way as to cause electrons 
to be splashed out of it, just as water can be splashed 
out of a cup by attempting to fill it too rapidly from 
a faucet. A tube of this kind acts like a real negative 
resistance, and can be used for producing electrical 
oscillations with considerable efficiency. 

One of the most important applications of electron 
discharges from hot cathodes is in the Coolidge X-ray 
tube which is now almost universally used as a source 
of X-rays. These tubes were first made about 1913 
and arc* gradually being improved in many respects. 
The latest type of tube, suitable for use by dentists, 
is a small tube weighing only a few ounces and only 
about 3 in. long. Because of the special features of 
this tube, the entire X-ray outfit, including The trans- 
former, lead screen, regulating apparatus, weighs 
only a few pounds and takes up a space of only a small 
fraction of a cubic foot. One very great advantage of 
this new form of tube, besides its convenience is its 
absolute safety, even in the hands of inexperienced 
operators, for there are no high voltages in any part of 
the apparatus which is accessible. 

Canadian Mineral Production Higher in 1922 

The Dominion Bureau of Statistics announces that 
its preliminary estimate of the mineral production of 
Canada during 1922 shows that the total value amounted 
to $180,(522,000, an increase of practically $6,000,000 
over the production of the previous year. 

The value of the metals produced was $61,731,000, 
as compared with $49,343,232 in the preceding year; 
fuels and other non-metallics dropped $4,000,000 to a 
total of $83,891,000 and the production of structural 
materials and clay products has been estimated at the 
same valuation as last year— namely, $35,000,000. 

In the metals the outstanding feature was the produc- 
tion of gold, which reached a total of 1,200,000 oz. 

Pa, A Nov a 28* d 19?2 m * le ° tUre by Dr ‘ IrvIng Lan S muIr ' Pittsburgh, 
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Effect of Chemical Solutions 

On Various Woods Used in Tanks 


By S. J. Hauser and Clarence Bahlman 

The Jlnust r-Stuinh'i Tank •’<», t’mcimmtl, Ohio 


What Kind of Wood Can W« Use 
With Such a Solution?— -In What 
Way and How Extensively Do 
the More Common Chemicals 
Affect the Most Industrially Im- 
portant Woods? — These Ques- 
tions Are Comprehensively 
Studied in This Article 


ALTHOUGH wooden tanks have been extensively 
employed for containing chemical solutions, lit- 
1 JL tie attention has been paid to the kind of wood 
best suited for any specific liquid. Very often a manu- 
facturer hesitates to purchase wooden tank equipment 
because both he and the tank builder are uncertain as 
to the ability of the material to withstand the action 
of the solution in question. With this in mind, the 
writers undertook to determine, in a limited way, the 
effect of various chemical solutions, in varying concen- 
trations and nt different temperatures, upon the more 
important woods used in tank construction. It was not 
expected that these experiments woult^ solve all of the 
problems, but it was believed that much valuable light 
might be thrown upon the subject. 

Of course, the life of a wooden tank, or vat, in indus- 
trial use is governed not only by its resistance to the 
contained chemical but also by the skill and care used in 
its construction as well as the way it is used and the 
care given it by the plant operatives. Laboratory ex- 
periments alone may not definitely determine which 
wood is most suitable for a specific purpose, inasmuch 
as practical experience and the various physical prop- 
erties and defects of the different woods have a great 
influence in the proper selection; still they are a won- 
derful help in making n*decision. Very often laboratory 
results assist materially in explaining the failure of a 
wooden tank on the one hand and help to avoid future 
failures on the other. 

We therefore feel justified in submitting our results, 
incomplete as they are in a somewhat condensed form, 
believing that they will furnish a clearer conception of 
just what might he expected of certain tank woods when 
exposed to chemical solutions. 



The following six woods were used in these experi- 
ments: red gulf cypress, Douglas fir, long leaf yellow 
[line, California redwood, hard maple and white oak. 
Uniform test strips (4xlx.f in.) were prepared from 
thoroughly air-seasoned lumber and only such pieces as 
were free from knots and other defects were employed 
in the experiments. 

Our experiments 'were confined to a study of the ef- 
fect of various hot and cold solutions upon the different 
woods, determining the absorption of the liquid, expan- 
sion or contraction of the wood and other physical ac- 
tion such as softness, brittleness, warping, etc. Also, 
the relative amounts of color and taste imparted to 
water by the various woods were recorded. The strips 
were completely submerged and a separate container 
was used for each kffid of wood. 

The common acids, alkalis and salts, hh well as linseed 
oil, turpentine and distilled cottonseed oil fatty a#ids 
were employed. For absorption and expansion or con- 
traction the strips were weighed and calipered, then im- 
mersed in the cold solution for a week, when examina- 
tions were made again. After this they were returned 
to the solution for 3 weeks more and the physical ex- 
aminations were made. Where hot solutions were used 
the strips were immersed for a week, and each day the 
solutions were brought up to boiling for 1 hour. Tests 
wen* also made on strips coated with asphalts, pitches 
and various so-called acidproof paints. 

After the desired period of immersion, the strips wei*fe 
removed and dried on the outside with a rag, and then 
permitted to remain for J5 minutes excised to the atmos- 
phere before weighing or calipering. The increase in 
weight was expressed as grams absorbed per strip — 
i.e., per cubic inch — and also as percentage gain in 
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W(‘itfht. i he increase or dot reuse in ri i at this 
point was designated as Tern flora it K\paiMnn or Con- 
ti action. I ho st rips wore then ) >< rni 1 1 1 **< I to dr\ under 
atmospheric conditions lor oik* work, alter which they 
wore calipered again, and t h i ^ insult was expressed as 
Permanent Kxpansjon or Contraction 

After these examinations were made, the sinus were 
returned to their respect i\e solution- and kept sub- 
merged for ;» W'eeks more, when the\ were removed 
and their physical condition noted A record was also 
kepi of the color imparted to the liquid With the hot 
solutions, instead of waiting 15 minute- alter removing 
the strips therefrom heiore weighing or calipering. the\ 
were weight'd and measured shortly altei removing the 
excess liquid and drying with a lag 

Kxpkrimkntai Rk.M 1.1 > 

Kjjvvt of Wood Upon the Solution*- Obviously there 
are two effects for which we would ho on the lookout in 
these experiments. One is the elftet of the wood upon 
the solution, and the other is the effect of the solution 
upon the wood. So far as the tormei etleet is concerned, 
the color and taste of the solution after Inning been in 
contact with the wood wore obseived. These coloring 
matters may be due, of course, either to matter ex 
1 1 at ted f i om the wood with >ut pronounced chemical 
action, or to substances formed h\ the chemical action 
upon the wood, or perhaps to both. Pronounced colors, 
however, usual! indicate destructive action. 

Oak and redwood loth \ lelded pronounced color to 
water within 24 hours. Maple imparted only a slight col- 
oration after 18 hours, while regress, fir and pine did not 
color the water in 2 weeks Boiling t«sts were also ap- 
plied to strips of wood, fresh water being used each day 
on 8 successive days. Color, was imparted to the solu- 
tion every day l>> oak and redwood, on 5 du\s only bv fir 
and mafjle. although a slight coloration was observable 
on the succeeding 3 days. With cypress there was a 
strong color for 5 da\s, slight color the day following, 
and then no coloration whatever on the 4 succeeding 
days. Pine gave a strong coloration for 2 days only, and 
a slight coloration throughout the remaining six. * 

The water used in the foregoing tests was tasted in 
each case and it was found that boiling w'ater intensified 


the taste but gave the same general resuts as follows: 
Pine gives a pronounced taste to the water throughout 
the test, whereas cypress gives none at all. It can be 
concluded from these tests that cypress, inasmuch as it 
imparts neither taste nor color to a solution, would be 
easily the best wood to use for making tanks for food 
products. 

With acids and alkalis, the colors extracted from the 
woods vary somewhat with the strength of the chemi- 
cal used, but in general gave the same order of recep- 
tivity, cypress giving the least color, the redwood and 
oak the most. 

Thu Effect of the Solutions Upon Wood — It is, of 
course, nearly impossible to get any absolute standard 
of reactivity of a given solution upon a given wood. 
Therefore some rather empirical standards have been 
adopled. The first is the quantity of liquid absorbed by 
Hie wood, and the second is the expansion or contraction 
of the strip of wood during the action. In addition, of 
course, there are also the appearance and physical con- 
ditions of the strips themselves aside from any quanti- 
tative measures. 

Quantity of Liquid Absorbed 

The results of the many tests have been condensed into 
i harts and tables, and it is hoped that the type of results 
obtained may be interpreted from these charts. Fig. 1 
shows th' 1 amount of liquid at room temperature ab- 
sorbed in grams by the strips of wood. The results 
of the^ different concentrations have been averaged 
and the points represented on the chart are there- 
fore average points. In general it, will be noted 
that the curves seem to vary somewhat similarly. In 
other words, one solution is more readily absorbed 
by all the wood than another solution. In general 
too it will lie noted that maple and redwood ab- 
sorb moie than cypress. A good many other interesting 
minor points can be observed by studying the chart, but 
it must be borne in mind that the tests are not absolute 
tests and the results are recorded m empirical units. 



Fit:. 3— LIQUID ABSORBED. NaOH AT VARYINO 
CONCENTRATIONS . 
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FIG. 4 — KXP \ NS ION IN 11 2 Su 4 \T DIFFERENT 
GONGENTRATInNS 


However, it is certainly true that corrosion should vary 
somewhat directly as the amount of liquid or solution 
absorbed, and one would exfiect, therefore, to find more 
corrosion and disintegration of the wood which absorbs 
more of the solution. The results obtained with hot 
liquids are not given here, but were similar to those 
obtained with the cold liquids, as a rule greater ab- 
sorption taking place with the hot liquids, although 
there were a few exceptions to this rule. 

As was stated above, the values for any one wood in 
a given solution are average values, and it may be added 
here that as the concentration of the solution increased, 
the quantities absorbed varied irregularly. This was 
in some ways a surprise, for it was expected that the 
absorption would either increase or decrease as the 
strength of the solution varied. To bring this point out 
more definitely, Figs. 2 and 3 represent the effect of 
varying concentrations of sulphuric acid and caustic 
soda on the different woods used. It is perhaps signifi- 
cant to note that the general shape of the curve is in 
each case somewhat identical, but more quantitative 
conclusions are probably not warranted. Similar results 
were also obtained with hot solutions and with other 
chemicals not listed. 

Expansion and Contraction 

Variations in the contraction or expansion of the dif- 
ferent woods used were also noted, and the irregularities 
for different strengths of the solution were apparently 
as vagrant as those noted under the amount of liquid 
absorbed. Figs. 4 and 5 show the expansion or con- 
traction observed when the different woods were im- 
mersed in sulphuric acid and caustic soda of varying 
strengths. With cold solutions all the woods showed 
temporary expansion. The permanent expansions are 
not shown in the chart and are considerably more vari- 
ous than the results of the temporary expansion. In 
general thefe was less expansion and in some cases con- 
traction. Hot liquids also showed a definite tendency to 
contract the woods. Still another measurement, that of 
shrinkage upon drying, was made roughly, and not un- 
naturally the shrinkage was rather great when the sam- 
ples were dried after being removed from hot liquids. 
Cypress and pine were the only woods, upon drying, 
that did not show contraction in any of the cold solu- 
tions. The tendency of certain chemicals to cause swell- 
ing or shrinkage is probably best shown by using the 


figure obtained after the various woods had dried for 
a week following immersion in either hot or cold liquids. 
Fig. fi indicates the effect of the various liquids at 
room temperature upon the different woods. The per- 
manent expansion or com rad ion caused by certain 
hot liquids is shown in Fig. 7. In all cases, however, 
the various woods showed greater expansion or less 
contraction, as the case may be, before being dried than 
after drying. 

Physical Condition ok the Wood 

Perhaps the most interesting sit of data is that ob- 
tained by studying the physical condition of the strips 
of wood after removing them from the solution. In 
general, water solutions of salt, such as calcium chloride, 
sodium chloride, organic liquids, such as turpentine, 
linseed oil and the cotlonsied oil fatty acids, produced 
no effect either in hot or cold solutions, (’old calcium 
hydroxide and cold solutions of sodium bisulphite had 
no effect. Sulphite of soda in the cold produced no 
noticeable effect except to soften mlwood and had also 
a slight softening effect on the oak. Neither hot nor 
cold sodium carlwmates had any noticeable action on any 
of the woods, except oak was somewhat shrunken after 
being removed from hot solutions. Considerable effect 
was noticed in the solutions of mineral acids and a table 
is herewith appended in which these effects have been 
summarized. Only four kinds of action are recorded in 
the table for simplicity’s sake: Softening, warping or 
distortion, charring or shredding. A very great num- 
Iht, eighteen in all, were observed, all of them attempt- 
ing to make some quantitative distinction in the effect 
noticed. In the table, however, any softening effect is 



FIG. 5 — EXFAN8ION IN NaOH AT DIFFERENT 
CONCENTRATIONS 




CHEMICAL AND METALLURGICAL ENGINEERING 


VoL 28, No . 4 


J C,2 


LFFF/’T OF SOLUTIONS ON THE PHYSICAL NATURE OF WOOD 
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Not ■ A blank spare represent* no te*! 


designated by a capital S. This softening effect may 
have been very slight or vc»r.v severe, and it may have 
taken the direction of pliability, which is also included 
as a softening effect. There are many different kinds 
of action represented by the capital W, standing for 
warping. The strip may have been cracked lengthwise, 
warped in the usual sense of the word, badly distorted, 
noticeably shrunken or expanded, but these have all been 
included in the one term in the table. Charring and 
shredding are terms which need no further elaboration. 
In addition it should be noted that some of the woods 
are rendered distinctly brittle by the action of solutions. 
For example, hydrochloric acid, f> per cent, renders red- 
wood very brittle, and much stronger acid has the same 
effect on maple and oak, blit no detrimental effect is 
noticed on cypress, fir or pine. Sulphuric acid also pro- 
duces some brittleness m redwood, even at 1 per cent 
concentration, whereas 5 per cent acid has very little 
action on any of the other woods. Kven 25 per cent 
sulphuric acid has very slight action on pine, and attacks 
cypress to only a small extent. 

Perhaps we can summarize these qualitative conclu- 
sions by some definite statements as to the effect of the 
various solutions on wood. 

PONCMISIONK 

Kedwood and oak are objectionable from the stand- 
point. of color. 

Kir and pine produce pronounced tastes. Cypress 
imparts neither color or taste to an\ degree. 



Kl<; 6— EXPANSION OH CONTRACTION IN VARIOUS 
COLD SOLUTIONS 



All of the woods absorb the various chemicals to a 
greater or lesser degree. Oak, maple and redwood have 
the greatest absorptive powers and fir, cypress and pine 
the least. Caustic soda and other alkaline solutions are 
absorbed to the greatest extent, followed by the acid 
solutions, then the salts and least of all the organic 
liquids. 

Many of the liquids, particularly caustic soda, H0t, 
UNO,, bleaching powder and the hot organic liquids, 
tend to cause shrinkage. This is most proryunced with 
oak and maple and the least pronounced/with cypress 
and pine. 

Nitric acid and caustic soda are the most corrosive 
of the various liquids tested, then H,SO, followed by HC1 
and bleaching powder. Most of the other solutions had 
little or no corrosive action upon the woods. 

There is always one wood (and often more) which is 
able to resist the action of the various chemicals at 
least in moderate concentrations. 

Of the thirty-eight liquids used the number which 
noticeably affected the different woods at room tempera- 
tures (disregarding slight softness and roughening of 
grain) was as follows: Pine 4, cypress 7, fii; 8, maple 13, 
oak 15 and redwood 22. 

Protective Coatings 

Waxes or gums, asphalts and coal-tar pitches are 
sometimes employed as a protective coating upon woods 
which are to be exposed to the action of corrosive 
liquids. These products may be either liquids or solids 
at normal temperatures. The liquids, usually called 
acidproof paints, are applied with a brush, whereas the 
solids are melted and then applied. In the latter case, 
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usually a prime coat of the same or similar material in 
liquid form is first applied to act as a binder. With 
those solids which have low melting points or no fixed 
melting point, as in the case of coal-tar pitch, some sub- 
stance is frequently mixed with the protective material 
or else duck or burlap, properly secured to the tank and 
placed between coatings of the pitch, etc., is used to 
prevent the material from running down the vertical 
sides of the tank. Whether these preparations are suc- 
cessful in preventing the penetration of a liquid will 
depend upon the resistance of the coating to the action 
of the chemical and upon the completeness with which 
the pores of the wood are covered. Various coal-tar and 
asphaltic paints as well as solid materials were tested 
to determine their resistivity to the various chemical 
solutions. Melting point determinations were also made 
on the solid materials. 

Most of the samples tested showed great resistivity 
to the various chemicals used but in the case of strips 
covered with liquid preparations, absorption took place, 
expansion or contraction occurred and the other physical 
manifestations were evident, although much retarded. 
It would seem that although the material itself was un- 
acted upon, the chemical solution would get through the 
thin piotective film and attack the wood. With the solid 
materials, especially when the wood was thoroughly and 
heavily coated, the penetration was very much reduced 
and thus very much better production was afforded. 

From the tank builder’s point of view it is desirable 
to receive information as to the purpose for which the 
tank is to be used, the chemical and strength of solution 
to be contained therein, the temperature of the solution 
and other conditions, as well as the dimensions. 
He will then be able to determine the proper wood to 
use, the thickness thereof, the correct metal for hoops 
or rods- i.e., whether iron, acid-resisting bronze, Monel 
metal, copper, brass, lead covered, etc. — the proper spac- 
ing and sizes of hoops or rods and their protection if 
necessary; the best method of construction bracing and 
supports, as well as whether or not linings or protective 
coatings should be employed. 


Function of Magnesium in Fertilizer 

Recent investigations by the Bureau of Plant Indus- 
try in co-operation with the North Carolina Department 
of Agriculture have shown that an important leaf 
disease of tobacco and other plants known to tobacco 
growers as “sand drown” is due to an insufficient sup- 
ply of magnesium in the soil or fertilizer. In this 
disease the green and yellow pigments of the chloro 
phyll are affected and there is a blanching oi the leaf 
tissues. This •blanching invariably begins on the lower, 
older leaves of the plant and first symptoms usually 
appear at the tips and outer margins of the leaves. 

Corn ivS affected in much the same way as is tobacco, 
the leaf blades presenting a striped effect. The disease 
occurs chiefly on light sandy soils and is more serious 
in wet seasons, hence the popular name “sand drown.” 
It is an interesting fact that the disease is intensified 
by increase in the quantity of sulphates in the ferti- 
lizer. It has been found that this trouble is prevented 
by the application of comparatively small quantities of 
magnesium salts to the soil. The low-grade potash salts 
which contain magnesium, as well as dolmitic limestones, 
aie effective preventives. Certain organic fertilizing 
materials such as cottonseed meal, .tobacco stems and 
manure, which contain appreciable quantities of mag- 
nesium/tend to prevent the disease. 


Coke Industry Recovered in 1922 
Despite Difficulties 

Byproduct Output Was 28,319.000 Tons— 8,007,000 
Tons of Beehive Produced— Ovens Consumed 
53,311,000 Tons of Coal - 

By K. S. McBride 

A.s.sImLuh Kdiioi 

* I ^H E >ear 1922 in the coke industry can well be char- 
i. act erized as one of recovery despite difficulties. The 
industry has continued to demonstrate that it is a 
splendid barometer of industrial conditions— perhaps 
even better than the iron and steel industry, which is 
commonly so highly regarded as an index of industrial 
development. 

The estimated production of coke during 1922, based 
upon official returns of the U. S. Geological Survey for 
11 months and estimates fgr December, is 37,826 000 
tons, of which 28,319,000 tons was byproduct coke and 
8,007,000 tons was from beehive ovens. 

B> pi oduct coke has again outstripped beehive coke 
and more or less dominates the situation. One should 
not conclude from these data for the year as a whole, 
however, that the byproduct branch of the business is 
really more than three times as large under normal 
circumstances as the beehive branch, for during the 
middle of the year the beehive industry suffered more 
seveiely through strike conditions, especially in the Con- 
nellsville district. This fact is brought out quite clearly 
b> the monthly production figures for the year, which 
are given in Table I. 

Byproduct Ovens End Year Well 
1 he byproduct coke ovens of the country were operat- 
ing at approximately 50 per cent of capacity at the * 
beginning of 1922. For the first (5 months of the year 
the activity of this branch of the business increased 
steadily, so that in June about 70 per cent activity was 
estimated by the U. S. Geological Survey. The coal 
shortage during July and August, however, cut down 
activities again, production during July being 68 per 
cent and during August only 49 per cent of the !*- 
stalled-oven capacity. With the resumption of adequate 
fuel supply in September a prompt renewal of activity 
ensued, and production during November and December 
was approximately 80 per cent of the entire installed- 
oven capacity of the country. 

During the year there were regularly from ten to fif- 
teen plants idle. Altogether sixteen plants were idle for 
a full month or more; but during no single month were 
more than fourteen of the total number, seventy-one 
plants, entirely shut down. Seven plants were idle the 
entire vear. No new plants began operation during 1922, 
but a few ovens were added to some of those already in 
operation. 

New Ovens Constructed 

At the beginning of 1922 three plants had new ovens 
under construction. These were tjie Woodward Iron 
Co., thirty ovens; Chicago® Byproduct Coke Co., five 
ovens, and Milwaukee Coke & Gas Co., fifty ovens. All 
of these were completed during the year and ribme of 
them began operation. 

The coke industry normally takes about 15 per cent 
of the bituminous coal produced in the United States. 
However, in July of 1922 there were used in the coke 
ovens then active approximately 28 per cent of the en- 
tire coal production that month. Of course with normal 
coal production, no such percentage of the coal would 
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1.184.000 

1.707.000 

1.800.000 

3.481.000 

3.445.000 

4.226.000 

4.005.000 

4.326.000 

4.429.000 

4.281.000 

3.427.000 

4.179.000 

5.416.000 

5.916.000 

6.120.000 

36,326,000 

Tut id 

40,685,001) 

12,626,000^ 

1 53,311,000 


ever go into coke ovens, but the quantity so used will 
undoubtedly be large at all times. 

In I able II are given figures for the coal consumption 
in both byproduct and beehive ovens and the total of 
the two, by months. These figures are those estimated 
by the U. S. Geological Survey on the assumed basis of 
69.6 per cent yield of byproduct coke from coal and 
6.T4 per cent yield of beehive coke and coal, the average 
yields for the industry during the preceding calendar 
year. The December figures are estimates. 

At the beginning of 1922 there were in stock at many 
of the byproduct coke plants several hundred thousand 
tons of coke for which no market was available. Cer- 
tainly at no previous time in the history of the industry 
was there ever on hand anything like this quantity of 
coke. However, as it became evident during the sum- 
mer that anthracite would not be available in anything 
like the usual quantities, purchasers became increas- 
ingly interested in the use of coke as a substitute for 
anthracite. During midsummer the movement of this 
coke for gas making and for other industrial operations 
became active and with the early autumn it was an 
exception to find any unsold coke in stock. 

The use of coke as a domestic fuel in place of anthra- 
cite has developed more slowly, but inability to get 
anthlfccite has compelled attention to this fuel and it 
is thieved that thousands of households are served by 
Coke which have never before used this fuel. This wide 
laarket, of course, promises to offer a balance-wheel for 
the industry which it has never before had. The exact 
tonnages so employed this year are not known, but it is 
certain that several times as much coke has been em- 
ployed for domestic fuel as ever before. 


New Constituent Found in High-Speed Steels 

Recent work at the Bureau of Standards has dis- 
covered an unidentified constituent of relatively great 
hardness in two samples of high-speed steels. It had 
pioviously been found that electrolytic etching with 
weak solutions of ammonia and with sodium hydroxide 
has a very similar effect upon the various constituents 
found so far in alloy steels— namely, both solutions 
darken chromium carbide and tungsten ^rbide, while 
iron carbide and iron tungstide remain Unaffected even 
after etching for several minutes. 

The new constituent did not respond to the test for 
iron carbide and iron tungstide and did not assume any 
shape usually met with in the case of tungsten carbide. 
It did respond, however, to the test for chromium car- 
bide that is, it was darkened by either . sodium hydrox- 
ide or ammonia. It appeared to be similar in behavior 
on etching to the very minute particles noted in the 
matrix of high-speed steel in the condition as received 
from the mill which were brought out by either am- 
monia or sodium hydroxide. 

Since it would appear from the results of previous 
investigators that a large part of the chromium present 
in the high-speed steel is dissolved in the matrix (this 
would depend on the heat-treatment received), while a 
large part of the vanadium is present in the free state 
as carbide, it seemed possible that the constituent 
referred to above might be a carbide of vanadium. To 
test this an iron-carbon-vanadium alloy is now being 
prepared for study wherein it is hoped to have the 
vanadium and carbon present, entirely as vanadium 
carbide. 
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Thermal Properties of 

Aluminum-Silicon Alloys 

By Junius I). Edwards 

Assistant tor of llrsoan h. Aluminum l\> of America 


Accurate Determination of Den- 
sities of Aluminum Alloys Con- 
taining Variable Amounts of 
Silicon — Data at Various Tem- 
peratures Up to 1,000 Dig. C. — 
Data on Crystallization Shrink- 
age, Total Solid Shrinkage and 
the Tendency to Form Pipe 


A RECRUDESCENCE of interest in the aluminum- 
silicon alloys has recently been effected by the 
discovery of methods of preparing them, and 
particularly of producing what may be called the 
modified alloys. The history and general properties of 
these alloys have been described by Jeffries;' reference 
should be made to this article for photomicrographs 
and descriptions of the structure of the alloys. Suffice 
it to say that the normal silicon alloys made by melting 
together silicon and aluminum in the proper propor- 
tions, and casting in green sand, exhibit relatively large 
plates and needles of eutectic silicon. The modified 
alloys show a very tine dispersion of the silicon and if 
there is excess aluminum above the eutectic ratio (which 
ratio varies somewhat with the degree of modification), 
it. may appear as relatively large dendrites. The modi- 
fied alloy may be produced eleetrolytically, and by treat- 
ment with compounds of the alkali metals with fluorine, 
as, for example, the method of Pacz. i 

Another method' of producing modified alloys is by 
the addition of small amounts of metallic sodium or 
potassium, or both, to the molten alloy before casting. 
A description of this method by the present writer has 
already been published in this journal.' Modified alloys 
by this latter method are included in the series of 
density measurements here reported. 

The thermal volume changes of the alloys of alumi- 
num and silicon are believed to he unique among 
aluminum alloys. The character and magnitude of 
these changes have been investigated in a series of 
measurements of the densities of the alloys of aluminum 
with mjnor amounts of silicon at temperatures up to 
about 1,000 deg. C. These measurements have revealed 
many interesting facts and led to a clearer understand- 
ing of the mechanism of solidification of such alloys. 
Furthermore, they have provided fundamental data 
necessary for the most intelligent application and 
manipulation of the aluminum-silicon alloys. 


, Experimental Methods 


Methods developed in a previous investigation of the 
density of aluminum have been utilized and further devel- 
oped in the present investigation. These methods have 
been described in Chemical <t- Metallurgical Engineering . 5 > 8 - 7 
Density at room temperatures was measured by weighing 
in water and in a!r. The values for density are expressed 
as the mass # of the metal in grams per milliliter and of 


’“Aluminum-Silicon Alloj.s,” by Zay Jeffrie*, Chew d Met, vol 
-6. PC 750-754 (192 2). 

*U. 8 I ‘at 1,387,900, Aug. ltl, 1921. 

^•Edwards, OiurrJnJl and Fiary, V. S. Pat. 1,410,461, March 21, 


4 "Aluniinum-Sili<*on Alloys,” by Junius 1). Edwards, ('hem. d 
Met., vol. 27, p 654 (1922), 


^'Density of Aluminum Prom 20 Deg. to 1,000 Dog. C.,“ by 
Edwards and Moorman, Chem. d Met., vol. 24, pp. 61-64 (1921). 


*‘JUeehanism of Solidification of a Copper-Aluminum Alloy,” 
by Edwards, Chem. d Met., vol. 24, pp. 217-2*20 (1921). 

’“Causes of Piping In Aluminum Ingots.” by Edwards and Gam- 
mon, Chem, d Met, vpl, 24, pp. 838-340 (1921). 


course are comparable with weights in vacuo. Weighings 
made m air with brass weights on an equal arm balance 
will be about O.OIt per cent less. 

Density of the solid alloys was measured at higher tem- 
peratures, by weighing m oil (Frisco) at temperatures up 
to about 250 deg. for the lower runge and in a mixture 
of fused salts at the temperatures around 500 deg. 0. 

Density of the liquid alloy was measured m the den- 
simeter, consisting of a graphite crucible of known volume, 
centered in a larger container. The whole apparatus is 
turned from a cylinder of graphite, so that there is an 
annular space surrounding the inner crucible which may 
be Idled with a suitable molten metal to aid in producing 
a uniform temperature in the inner crucible which it sur- 
rounds. The crucible of known volume is completely filled 
with the molten metal at a temperature lower than that at 
which its density is to he measured. The cover is then 
screwed on tightly and "the crucible raised to the desired 
temperature, by increasing tho temperature of the electric 
furnace in which the apparatus is placed. The temperature 
is ascertained by means of a thermocouple placed in the 
metal hath in the annular ring. As the alloy within the 
crucible is heated, it expands and fills (he known volume 
exactly; the excess metal runs out through two very small 
channels formed by the covin’ and two small grooves in the 
top face of tin* inner crucible. 

When the desired temperature has been reached and main- 
tained for a sufficient period to insure uniformity, any 
heads of metal extruded from the inner crucible are de- 
tached, the hath metal poured out, and the metal in the * 
inner crucible allowed to solidify. When solid it. can be 
removed and weighed. The volume of the crucible is deter- 
mined at room temperature by filling with mercury and 
weighing tin’ mercury, its volume at the temperature of 
measurement is calculated from the known expansivity of 
graphite. From the weight and volume, the density of the 
alloy is readily calculated. 

Density of Al-Si Alloys at 20 Dkg. C. 

In Fig. 1 are plotted the results of density meas- 
urements on silicon alloys, normal and modified, con- 
taining from 0.5 to 18 per cent silicon, and cast in 
graphite and in sand. There is also included one sample 
of hard rolled sheet. Table 1 contains a selection of 
the numerical results, giving the chemical composition. 
The samples cast in graphite were cylindrical, and 1 in. 
in diameter. 

The measurements were made at the prevailing room 
temperatures and all measurements have been corrected 
to the density at a uniform temperature at 20 deg. C. 
This correction was always less than 0.1 per cent of 
the density, so that it was sufficiently accurate to use 
an average expansion coefficient of 0.000022 per degree 
C. in calculating this correction. 

The samples which were ijiodified by the addition of 
alkali metal, were treated with approximately 0.05 per 
cent metallic sodium plus 0.05 per cent metallic potas- 
sium just prior to casting. The structure of Vpical 
normal and modified alloys is illustrated in references 1 
and 4. 

In alloy systems where there are no compounds 
formed, it is usually found that the specific volumes 
(the reciprocals of the densities) of the alloys willbe 
very nearly a linear function of their composition. 
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Si 

•MfJoii. I J 

5 r Out 


DciistO 
.if 201) vk ( 

IT 

Cu 

Treatment 

0 52 

0 24 


Normal 

2 669 

2 01 

0 30 


Normal 

2 652 

2 01 

0 30 


Normal 

2 68() 

4 38 

0 44 


Normal 

2 6 39 

4 38 

0 44 


Normal 

2 069 

8 37 

0 42 


Normal 

2 680 

8 81 

0 41 

0 26 

Modified 

2 653 

0 61 

0 43 


Normal 

2 675 

9 7V 

0 43 

0 04 

Modified 

2 654 

9 9 1 

0 36 

0 06 

Normal 

2 67 1 

10 88 

0 39 

0 03 

Normal 

2 655 

10 88 

0 39 

0 03 

Muddied 

2 6 38 

12 07 

0 47 


Normal 

2 661 

M 40 

0 42 

0 04 

Normal 

2 6 38 

14 88 

0 54 

0 02 

Normal 

2 651 

14 

0 55 

0 03 

Normal 

2 6 31 

17 66 

0 52 

(1 04 

Modified 

2 627 


(’oruJifion of Specimen 

Sand-cast bars, j in Hq 
Sund-cawt burn, i in mi 
IfmrM uiirraphite 
Sand-cast bar, $ in sq 
Recast in graph Me 
( ust in graphite 
Sand-cunt test bar 
( ust in graphite 
Hurd-rolled — 14 gage 
(W in graphite 
Sand-cust teat bur 
Sand-rust teat bai 
( a-<t in gruplute 
s,md-cnM test liar 
( ust in graphite 
s an<l-eaal test bar 
S uid-east test bat 


According to Richards, the density of silicon at 20 
deg. ('. is 2.42. The density of aluminum of the puritv 
used in making these alloys is about 2.705 

The density curve of the allovs, calculated on the 
basis of such a linear relation between (be specific 
volumes, is represented by th«* solid line in Fig. 1. 
The specimens cast in graphite, and having presumably 
the lowest porosity, are closely grouped along this 
graph. The densities of the sand-cast specimens con- 
taining approximately 2 and 4 pej- cent silicon were very 
much lower than this curve, and even aft**r remelting 
and casting in graphite were still below the curve. The 
question arises as to whether the large variations in 
density observed with alloys of practically the same 
composition are caused by structural changes or are 
merely the result of variations in porositv. The density 
of the samples modified by the addition of a very small 
amount of alkali metal is slightly lowered. However, the 
lowest densities are not characteristic of the greatest 
grain refinement. The lowest densities are observed in 
the sand-cast specimens, whereas the greatest grain 
refinement is secured in the modified alloys chill cast. 
This would seem to indicate huge variations in “poros- 
ity” of some kind. However, practical experience has 
demonstrated that aluminum-silicon alloys are unusual 
in their lack of permeability to liquids so that pore 
spaces if present must be isolated and small. 

Frilley" has recorded a series of measurements on 
the density of the aluminum-silicon alloys. His data on 
the 10 and 20 per cent silicon alloys are about 5 percent 
lower than the values given in the present paper. The 
reasons for these low results are not apparent. 

Density of Solid Aluminum -Silicon Alloys at 
Higher Temperatures 

In order to complete the density curves up to the 
melting point, the densities of two representative nor- 
mal alloys were determined at temperatures of 200 deg. 
C. and 503 deg. C. These determinations also permitted 
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Si 

IT 
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Al 

20 

200 563 

Per Out 

Yr (ViM 
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Per Out 

IV*.*' 

Den ( '. Dea.C 

7.81 

0 39 

0 12 

ml 

91 68 
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2 570 

7.81 

0 39 

0 12 

ml 

91 68 
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2.647 

7 At 

0 39 

0 12 

ml 

91 68 
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II 63 

0 45 

0 II 

ml 

87 81 

2 661 

2 560 

II 63 

0 45 

0 II 

ml 

87 81 

2 663 

2 635 

II 63 

0 45 

.0 II 

ml 

87 81 

2 663 

2 626 

0 II 

0 13 

0 008 


99 752 

2 689 

2 653 


the sample in air and when immersed in Crisco at a 
temperature of 200 deg. C. The density of the Crisco 
was determined at the same time as the weighing of 
the alloy by means of a platinum cylinder whose volume 
was accurately known. 

A slow change in composition of the Crisco at this 
temperature made it difficult to secure an accuracy 
greater than 0.2 per cent. A new sample of Crisco was 
used for each series of measurements, and its density 
was checked by repeated weighings of the platinum 
cylinder. 

Weighings at 563 deg. C. were made in a fused mix- 
ture of lithium and potassium sulphates. According Jo 
Naeken, quoted in Landolt Bornstein Tabellen, there is 
a eutectic mixture of these two salts which freezes at 
535 cleg. C. and contains 20 mol per cent of potassium 
sulphate. I used a mixture containing about 25 weight 
per cent of potassium sulphate*, and found it quite satis- 
factory, although the freezing point of the salt (about 
540 deg. C.) and the melting point of the aluminum- 
silicon eutectic (577 dog. C. J gave only a very small 
temperature range to work in, and made the measure- 
ments tedious and difficult 

Density ok Liquid Alp minum -Silicon Alloys 

The graphite densimeter was used for determining 
the density of the liquid alloys. The density of rela- 
tively pure aluminum is known from the previous meas- 
urements referred to, and the effect of the addition of 
8 and 12 per cent silicon was observed iv the present 
series. Results are given in Table III. 

These alloys were all normal alloys. The modified 
alloys, strictly speaking, exist only in the solid state, 
because the modification is a structural change taking 
place during the crystallization of the liquid. A liquid 
alloy with alkali metal added has only the potential 
property of becoming a modified alloy. 
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0 39 

0 12 

9J 68 
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II 63 
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0 II 
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643 

2 441 

II 63 

0 45 

0 II 

87 81 

801 

2 392 

II 63 

0 45 

0 II 

87 81 

904 

2, 356 


A graph of these results indicates the expansion of 
the liquid alloy to be practically linear from the melting 
point to at least 1,000 deg. C. f and the greatest devia- 
tion from a straight line fitted to the data is less than 
0.1 per cent. In Table IV are given convenient values 
for these alloys as taken from the plotted graphs. Fig. 
2 shows the freezing points of the aluminum-silicon 



Tanmry 24, 1923 


CHEMICAL AND METALLURGICAL ENGINEERING 


* 167 


TABLE IV- DENSITY OF ALUM I Nr M-, SILICON ALLOYS 
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Condition of Mr 
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20 

Solid 

2 7 Oh 

2 67<> 

2 662 

200 

Solid 


2 644 

2 6 30 

600 

Liquid 



2 456 

700 

Liquid 

2 373 

2 404 

2 423 

800 

Liquid 

2 345 

2 375 

2 30 1 

900 

Liquid 

2 318 

2 346 

2 358 

1000 

Liquid 

2 2<>t 

2 317 

2 32o 


l'ldireuheit 

Temporal tire N ale 



68 

Solid 

2 706 

2 679 

2 662 

1300 

Liquid 

2 371 

2 402 

2 422 

1400 

Liquid 

2 316 

2 386 

2 404 

1500 

Liquid 

2 341 

2 370 

2 386 

1600 

Liquid 

2 326 

2 354 

2 368 

1700 

1 .iquid 

2 111 

2 338 

2 350 

1800 

1 I* |U id 

2 2<>6 

2 322 

2 3 32 

1900 

Liquid 

2 280 

2 306 

2 3|4 

2000 

1 .lijllld 

2 2 65 

2 2‘>0 

2 2 ( a> 

alloys containing from 0 

to 15 per ce 

nt silicon, and 


Fig. 3 a series of isotherms giving the densities of these 
alloys at 700, 800, 900 and 1,000 deg. C. 

The normal* eutectic composition is usually given as 
about 10 per cent silicon. Fraenkel"’ reported 10 per 
cent and a eutectic temperature of about 570 deg. (\ 
Roberts" reported 10 per cent and 578 deg. C. 

Observations made in the course of tin* present work 
indicated a normal eutectic temperature of approxi- 
mately 577 deg. C. and a eutectic composition between 
11 and 12 per cent, or more exactly, 11.0 per cent of 



silicon. As previously noted 4 the 1 presence of a modi- 
fying agent will change the eutectic composition and 
temperature in a very significant manner. 

Thermal Expansivity of Aluminum-Silicon 
Alloys 

Data on the thermal expansivity of aluminum are 
quite well known, but there are only a few measure- 
ments available on silicon, and they are at temperatures 
below 100 deg. C. For comparison, two of these values 
are given in Table V. 
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Metal 
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!><•« C 


40 

40 
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0 0000229 Bureau of Stand. ( 1 92 1 > 
0 0000076 Fixeau ( 1869) 


There may be some question as to the purity of the 
silicon tested by Fizeau, but the data as they stand 
indica te that silicon has only about one-third the ex- 

uf Chent ’ VOL 58, p. 154 (1908). 

J (.hem. &oc., vol. 105, p. 1,388 (1914). 
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pansivitv of aluminum. This fact is reflected in the 
expansivities of the aluminum-silicon alloys. The aver- 
age linear expansion coefficient of the sample of rela- 
tively pure aluminum quoted in Table II, between 20 
and 200 deg. C., is calculated as 24.8 /« 10 This value 
agrees with that calculated from the expansion formula 
published by the Dureuii o f Standards — namely 24.8 X 
10". The expansivity of the eutectic alloy (11.63 per 
cent silicon) as calculated from the density measure- 
ments at 20 and 200 deg. (\ is 22.2 X 10 ", which is 
about 10 per cent less than the expansivity of aluminum. 
No groat confidence can he placed in this value unless 
supported by other evidence, as a small error in the 
density measurements - say 0.1 per cent, for example— 
would make a difference of about 8 per cent in the 
expansivity. However, other unpublished information 
makes it appear that this value is correct to within 3 
per cent. 

The average expansion coefficient of the eutectic alloy 
between 20 and 5 / 1 deg. ( as determined from meas- 
urements of total solid shrinkage, is approximately 23.5 
\ 10", while that of aluminum over the same range is 
about 29 - 10". It seems demonstrated, therefore, that 
the linear expansion of the aluminum-silicon alloys is 
appreciably less than that of aluminum. 

Solid and Crystallization Shrinkage of 
Aluminum-Silicon Alloys 

The solid shrinkage and crystallization shrinkage are 
important factors in determining the casting qualities 
of an alloy. The crystallization shrinkage is the per- 
centage change in volume in changing from a liquid at 
the freezing point to a solid at the melting point. In 
k ig. 4 are shown the complete density curves for pure 
aluminum (99.75 per cent aluminum) and the 7.81 and 
11.63 per cent silicon alloys. The construction of such 
curves was described in detail in the article on the 
freezing phenomena of the copper-aluminum alloys. 

The most striking characteristic of these curves is 
that, although the solid aluminum-silicon alloys are 



FKJ. 4 — TEMPERATURE-DENSITY CURVES FOR 
THREE ALLOYS 




CHEMICAL AND METALLURGICAL ENGINEERING 


Vol. 28, No. 4 


166 



I’ll. 1 DENSITY or A I .I'M I \ i M MUOo\ ALLOY? 
AT L*o DEL r 


TAIHK l DENSITY ()!■ AM MINTM-SlLICoN ALLOYS 


Si 

•MfJoii. I J 

5 r Out 


DciistO 
.if 201) vk ( 

IT 

Cu 

Treatment 

0 52 

0 24 


Normal 

2 669 

2 01 

0 30 


Normal 

2 652 

2 01 

0 30 


Normal 

2 68() 

4 38 

0 44 


Normal 

2 6 39 

4 38 

0 44 


Normal 

2 069 

8 37 

0 42 


Normal 

2 680 

8 81 

0 41 

0 26 

Modified 

2 653 

0 61 

0 43 


Normal 

2 675 

9 7V 

0 43 

0 04 

Modified 

2 654 

9 9 1 

0 36 

0 06 

Normal 

2 67 1 

10 88 

0 39 

0 03 

Normal 

2 655 

10 88 

0 39 

0 03 

Muddied 

2 6 38 

12 07 

0 47 


Normal 

2 661 

M 40 

0 42 

0 04 

Normal 

2 6 38 

14 88 

0 54 

0 02 

Normal 

2 651 

14 

0 55 

0 03 

Normal 

2 6 31 

17 66 

0 52 

(1 04 

Modified 

2 627 


(’oruJifion of Specimen 

Sand-cast bars, j in Hq 
Sund-cawt burn, i in mi 
IfmrM uiirraphite 
Sand-cast bar, $ in sq 
Recast in graph Me 
( ust in graphite 
Sand-cunt test bar 
( ust in graphite 
Hurd-rolled — 14 gage 
(W in graphite 
Sand-cust teat bur 
Sand-rust teat bai 
( a-<t in gruplute 
s,md-cnM test liar 
( ust in graphite 
s an<l-eaal test bar 
S uid-east test bat 


According to Richards, the density of silicon at 20 
deg. ('. is 2.42. The density of aluminum of the puritv 
used in making these alloys is about 2.705 

The density curve of the allovs, calculated on the 
basis of such a linear relation between (be specific 
volumes, is represented by th«* solid line in Fig. 1. 
The specimens cast in graphite, and having presumably 
the lowest porosity, are closely grouped along this 
graph. The densities of the sand-cast specimens con- 
taining approximately 2 and 4 pej- cent silicon were very 
much lower than this curve, and even aft**r remelting 
and casting in graphite were still below the curve. The 
question arises as to whether the large variations in 
density observed with alloys of practically the same 
composition are caused by structural changes or are 
merely the result of variations in porositv. The density 
of the samples modified by the addition of a very small 
amount of alkali metal is slightly lowered. However, the 
lowest densities are not characteristic of the greatest 
grain refinement. The lowest densities are observed in 
the sand-cast specimens, whereas the greatest grain 
refinement is secured in the modified alloys chill cast. 
This would seem to indicate huge variations in “poros- 
ity” of some kind. However, practical experience has 
demonstrated that aluminum-silicon alloys are unusual 
in their lack of permeability to liquids so that pore 
spaces if present must be isolated and small. 

Frilley" has recorded a series of measurements on 
the density of the aluminum-silicon alloys. His data on 
the 10 and 20 per cent silicon alloys are about 5 percent 
lower than the values given in the present paper. The 
reasons for these low results are not apparent. 

Density of Solid Aluminum -Silicon Alloys at 
Higher Temperatures 

In order to complete the density curves up to the 
melting point, the densities of two representative nor- 
mal alloys were determined at temperatures of 200 deg. 
C. and 503 deg. C. These determinations also permitted 
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the sample in air and when immersed in Crisco at a 
temperature of 200 deg. C. The density of the Crisco 
was determined at the same time as the weighing of 
the alloy by means of a platinum cylinder whose volume 
was accurately known. 

A slow change in composition of the Crisco at this 
temperature made it difficult to secure an accuracy 
greater than 0.2 per cent. A new sample of Crisco was 
used for each series of measurements, and its density 
was checked by repeated weighings of the platinum 
cylinder. 

Weighings at 563 deg. C. were made in a fused mix- 
ture of lithium and potassium sulphates. According Jo 
Naeken, quoted in Landolt Bornstein Tabellen, there is 
a eutectic mixture of these two salts which freezes at 
535 cleg. C. and contains 20 mol per cent of potassium 
sulphate. I used a mixture containing about 25 weight 
per cent of potassium sulphate*, and found it quite satis- 
factory, although the freezing point of the salt (about 
540 deg. C.) and the melting point of the aluminum- 
silicon eutectic (577 dog. C. J gave only a very small 
temperature range to work in, and made the measure- 
ments tedious and difficult 

Density ok Liquid Alp minum -Silicon Alloys 

The graphite densimeter was used for determining 
the density of the liquid alloys. The density of rela- 
tively pure aluminum is known from the previous meas- 
urements referred to, and the effect of the addition of 
8 and 12 per cent silicon was observed iv the present 
series. Results are given in Table III. 

These alloys were all normal alloys. The modified 
alloys, strictly speaking, exist only in the solid state, 
because the modification is a structural change taking 
place during the crystallization of the liquid. A liquid 
alloy with alkali metal added has only the potential 
property of becoming a modified alloy. 
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A graph of these results indicates the expansion of 
the liquid alloy to be practically linear from the melting 
point to at least 1,000 deg. C. f and the greatest devia- 
tion from a straight line fitted to the data is less than 
0.1 per cent. In Table IV are given convenient values 
for these alloys as taken from the plotted graphs. Fig. 
2 shows the freezing points of the aluminum-silicon 
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it freezes over a considerable range of temperature. 
Examination of ingots cast from 7.8 and 11.6 per cent 
silicon alloys showed that the 7.8 per cent alloy, which 
has a freezing range of G08 to 577 deg. C., showed the 
rounded edges and small piped cavity characteristic of 
the 8 per cent aluminum-copper alloy. The eutectic 
silicon alloy, however, had a more pronounced pipe than 
the 7.8 per cent alloy, even though its crystallization 
shrinkage w T as less. This difference in appearance is 
illustrated by Fig. 5. A 10 per cent silicon alloy might 
therefore be expected to have somewhat better casting 
qualities than a 12 per cent alloy. 

The liability to segregation will probably be lower in 
the silicon alloys than in the copper alloy, because the 
densities of solid and liquid during freezing are very 
much closer together than in the case of the copper 
alloy. Some estimates on the 8 per cent silicon alloy 
showed that the densities of solid and liquid in equilib- 
rium during freezing never differed by more than 5 
per cent. 

Ethylene Glycol: Its Uses 
and Properties 

Some Interesting Fields of Usefulness for a Distinctly 
New and Unusual Solvent, Reagent and Preservative 

By G. 0. Curme, Jr., and f . 0. Young 

(\irbnl< & (’iii hon ( MiciiiU'jiIs ( 'in ponit mu 

I T is a point of interest that the organic chemical 
compounds which have had the greatest individual 
value to the chemical industries, as well as to the public 
at large, have been those classified chemically as mem- 
bers of the alcohol series. In particular ethyl alcohol, 
in its legitimate uses, and glycerine have found count- 
less applications and are almost indispensable to the 
requirements of everyday life. To the rather limited 
number of such commonly available compounds there 
has been added, through recent commercial develop- 
ments, the substance ethylene glycol, a solvent, reagent 
and preservative of unusual properties. 

Ethylene glycol is a pure chemical substance, cor- 
responding to the formula (YH^OII),. It is a dihydric 
alcohol, of composition intermediate between that of 
glycerine and ethyl alcohol, and possesses valuable prop- 
erties of both these important chemicals, as well as 
characteristic properties of its own. The pure ethylene 
glycol on the market is a water-white liquid (sp.gr., 
1.116), without odor, possessing a pleasantly sweet taste. 
It is non-volatile fb.p., 198 deg. C.) at ordinary tem- 
peratures, and on exposure to the air it doe. 1 not evap- 
orate, but attracts moisture, thus giving it valuable 
moistening properties. It has a low freezing point, and 
furthermore serves well to lower the freezing point of 
water solutions; in moderate concentrations, it prevents 
freezing below the coldest winter temperatures. 

As a solvent, "ethylene glycol has many of the char- 
acteristics of ethyl alcohol and is an efficient solvent 
for many classes of compounds, such as esters, medica- 
ments, resins, flavors and dyes. It is, of course, mis- 
cible with water in all proportions and also with ethyl 
alcohol and many other organic solvents. It has none 
of the intoxicating properties of ethvl alcohol; indeed, 
it appears to be quite harmless when taken internally, 
even in large amounts. 

In view of the Large uses for ethylene glycol which 
are possible in the foodstuff and pharmaceutical fields, 
research has been carried out to establish definitely its 


physiological action' as well as the bactericidal effects 
expected from its similarity to ethyl alcohol Ethylene 
glycol has been demonstrated to be innocuous on the 
animal economy. Doses of considerable magnitude, con- 
tinued for many weeks, produced no outward manifesta- 
tion on test animals (rabbits). On autopsy, these 
animals showed no abnormal reactions or changes. 
From the results obtained it is apparent that this sub- 
stance can be used without apprehension in the 
compounding of products for internal consumption. 

In tests run jn parallel with ethyl alcohol and glyc- 
erine, ethylene glycol has been shown to have marked 
preservative properties against standard cultures of 
bacteria. Ethylene glycol showed some inhibition at 
a 10 per cent concentration and was completely disinfect- 
ant at 20 per cent ••oncentration. In these tests ethyl- 
ene glycol showed a, close approach to the bactericidal 
power of ethyl alcohol and to double that of glycerine. 

Jn a commercial sense, ethylene glycol is so new to 
the chemical industries that the full number of its uses 
has not been standardized. New applications are being 
made continuously with good success, showing that in 
time it will take its place as a standard material in the 
same industrial class with ethyl alcohol and glycerine, 
not as a substitute, but as a pure material with 
irreplaceable properties of its own. 

Uses in Foods and Medicines 

Ethylene gylcol is a high-grade solvent and preserva- 
tive for use in the manufacture of concentrated fruit 
flavors, fountain supplies and flavoring extracts. It 
also has much to recommend it as an ingredient in the 
compounding of food pastes, canned goods, ketchups, 
mincemeats, salad dressings and other commodities of 
like consistency. Flavoring extracts with glycol as the 
vehicle are considerably brighter in appearance, with 
less tendency toward turbidity, than similar products 
in which glycerine is used. 

In the drug and medicine field ethylene glycol will be 
found to be a valuable solvent and preservative in liquid 
products wherein it is the desire to reduce or entirely 
eliminate ethyl alcohol. Its properties make it a much 
more desirable substance than glycerine, the preserva- 
tive action of which is not uniform. Being much less 
viscous than glycerine, ethylene glycol alters but 
slightly the original character and consistency of the 
product, which thus retains the same appearance as 
when ethyl alcohol is used as the solvent and pre- 
servative. In many cases, too, the lower volatility of 
ethylene glycol makes it preferable to ethyl alcohol in 
compounding preparations which are apt to suffer from 
drying out due to loss of the alcohol. Toilet prepara* 
tions and cosmetics which have combined antiseptic and 
emollient properties, such as facial creams, may also 
use glycol with success. 

Useful Moistening and Anti-Freezing 
Properties 

The combined preservative and moistening charac- 
teristics of ethylene glycol recommend it for a wide 
number of uses, including the manufacture o £ many 
cosmetics, the preparation of anatomical and biological 
specimens, the treatment of skins and furs by the 
taxidermist, the moistening of tobacco and similar 
instances where a non-volatile material free from 

‘The discussion of the physiological action of ethylene fllycolf Ift 
this paper has been taken from a private communication front 
H. C\ Fuller, which will be published in full detail at a later oatfy 
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injurious action or unpleasant taste or odor is required. 
For moistening smoking tobacco, especially, ethylene 
glycol possesses a distinct advantage in that no sharp, 
disagreeable products are formed upon burning, as is 
the case with a number of the moistening agents now 
used. * 

To the textile and leather industries ethylene glycol 
offers possibilities as an aid in the finishing and dyeing 
of fabrics and as a means of preserving the suppleness 
and flexibility of leather during processing. 

The advantageous freezing-point depression which 
ethylene glycol shows in water solution again makes it 
valuable for use in preparation of extracts, medicines 
and toilet preparations and for industrial purposes such 
as lowering the freezing point of cooling water in auto- 
mobiles and airplane radiators, exposed dashpots, gages, 
etc. In this latter connection, glycol solutions of differ- 
ent concentrations have bqen found to remain fluid at 
the following temperatures: 


Conn ntmtion 
I’cr <’< nt of Kth\ lino < Jljrol 


1 ,111111 ot ( I Mi , 

1 K. V 


Id 
l r* 


i i i 


:io . . ... .»>> 

.. . . .is 


As in the cases where denatured ahohol, glycerine or 
other anti-freezing mixtures are used, water solutions 
of ethylene glycol freeze over a range of several degrees 
as the temperature drops. Complete solidification, 
which results in damage to the radiatoi or water jacket, 
does not occur until a temperature considerably lower 
than that given in the above table is reached. Anti- 
freezing mixtures composed of ethylene glycol are not 
so volatile as alcohol solutions and do not lose their 
concentration through evaporation, nor do they possess 
the disagreeable odor characteristic of some denatured 
alcohol used toda\. As compared with glycerine or 
glucose, there is a much greater freezing point depres- 
sion per weight of gl\col used, and less tendency to 
become gummy or to caramelize Because ethylene 
glycol is not an electrolyte and is perfectly neutral, 
there is no corrosion of am parts, even where copper, 
brass or aluminum are in contact with iron or with 
one another. Then, too, in effective concentration there 
is no action on rubber connections. 

Ethylene glycol, on account of its low freezing point, 
and lubricating properties, maj also be used in gas 
meters and ice machines and where the use of a petro- 
leum oil lubricant is undesirable. 


Possibilities as a Reagent and Raw Material 

As a technical reagent ethylene glycol has already 
found valuable application abroad in the preparation of 
explosives. Ethylene glycol dinitrate is in some ways 
superior to nitroglycerine in the manufacture of 
dynamite, being less sensitive to shock, having greater 
force in explosion, and, what is most important, con- 
stituting a necessary part of a dynamite, not subject to 
freezing, even in the coldest weather. 

Another glycol derivative, glycol diacetate, has been 
found to be a cellulose ester solvent, comparable with 
the widely used amyl and butyl acetates. It has the 
great advantage that it is practically odorless; fur- 
thermore, it has a higher boiling point (186 deg. C.), 
which permits the same effect with less material in 
prepared cellulose solutions. The solvent properties 
of glycol diacetate toward organic compoimda and dyes 
suggest also applications similar to those of the glyceryl 
acetates which are used so frequently in the printing 


and dyeing of cotton and as solvents in the coloring of 
pyroxylin plastics. 

The commercial production of ethylene glycol comes 
at a time when the American chemical industry is 
asserting itself strongly in world competition after the 
removal of the direct effects of the war. In Europe 
ethylene glycol is already finding ever-increasing fields 
of usefulness. Consequently an American source of 
this material will no doubt be of value to many of our 
industries and will assist in keeping them in the 
forefront. 

u ^ oik < *n > 


Manufacture of Varnishes in 1921 

Reports made to the Bureau of the Census show a 
decrease in the volume of business done b> the establish- 
ments engaged primarily in the manufacture of var- 
nishes, japans and lacquers during the year 1921 as 
compared with 1919. The total value of products re- 
ported for 1921 amounted to $71,289,000, compared 
with $82,682,000 for 1919, a decrease of 14.8 per cent. 
Of the 222 establishments reported for 1921, 48 were 
located in New York, 85 in Illinois, 80 in New Jersey, 
28 in Ohio, 17 in Pennsylvania, 12 in Missouri, 11 in 
Massachusetts, 8 each in Indiana and Michigan, 6 in 
California, 5 in Kentucky, 4 in Connecticut, 8 each in 
Maryland and Minnesota, 2 each in Maine, Oregon, 
Rhode Island and Virginia and 1 in Wisconsin. 

The detrease in the value of products has been ac- 
companied by decreases in the cost of materials used, 
and in the amount paid to salaried emn'ovees; but the 
let urns show an increase in tiie average number of 
wage earners employed and in the amount of wages 
paid. In May. the month of maximum employment, 
4,896 wage earners were reported; and in February, 
the month of minimum employment, 2,954 the mini- 
mum representing 89.9 per cent of the maximum. The 
average number of wage earners employed during the 
>ear w'as 4,128 as compared wbh 4,022 in 1919. A classi- 
ficationof the wage earners with reference to the prevail- 
ing hours of labor in the establishments in which em- 
ployed shows that for 2,411, or 58.8 per cent of the total 
(average) number, the hours |>er week w r ere between 
48 and 54; for 618. or 14.9 per cent, they weye 48 
per week; and for 777, or 18.8 per cent, they wgjt'e less 
than 48 per week; only 232, or 8 per <ent, were reported 
by establishments in which the prevailing hours of labor 
per week were 54 or more. 

The statistics for 1921 and 1919 are summarized in 
the following statement; the figures for 1921 are pre- 
liminary and subject to such change and correction as 
may be found necessary from a further examination of 
the original reports. 
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* Figures far f92l do ant indude establishment a reporting products under 
$5,000 in value, thu# excluding 10 eMtablishnwnts which employed 84 wage 
earners, and in the aggregate reported product# to the value df $31,060. The 
figure# for 1919, however, include 9 such establishment#, which employed 6 wage 
earners, and reported product# td the value of $20,035 
t Percentages omitted where ba#e is lees than 1 00 
t Value of product# lee# co#t of material#, 
f l>enotwi increase. 



The Low-Temperature Carbonization of Coal 

IV — Improved Type of Primary Retort for Low-Tem- 
perature Carbonization and Results Obtained Therewith 

By Harry A. Curtis and Walter J. Geldard 


I N ONE of the previous papers' of this series the 
authors described the various commercial-size retorts 
for low-temperature carbonization which were built 
and tested at Irvington, N. J.. up to the time when the 
Clinehfield plant was put into operation. The develop- 
ment work at Irvington was continued, however, for a 
little more than a year after the Clinehfield plant was 
started. During this time the most noteworthy large- 
scale development at Irvington consisted in the con- 
struction and testing of a modification of the Clinehfield 
type of retort. This latest retort, known in the com- 
pany’s records as Retort No. 25, is shown in Figs. I 
and 2. It differed in a number of ways from the Clinch- 
field type, the most important modifications being as 
follows : 

a. A readily removable cast-iron top on the retort in 
place of the complete carborundum muffle used at 
Clinehfield. 

b. A regenerative type of heating m place of the recu- 
perative type. 

c. The discharge screws placed just below level of 
retort floor at discharge end instead of at bottom of a 
vertical chute several feet long. 

(I. Provisions for greater agitation of the coal during 
( arbonization, through increasing the number of pad- 
dles per shaft and through increasing the speed of 
rotation of the shafts. 

Aside from these major differences there were many 
minor ones, such as gearing the two paddle shafts to- 
gether; provisions for wider variations in speed of 
paddle shafts; two pairs of discharge screws in place 
of one pair, etc. 

Retort No. 25 was designed by C. V. McIntyre with, 
of course, the co-operation of various other members of 
the company’s technical staff. While later experience at 
Clinehfield has pointed out ways in which to improve 
Retort No. 25, this retort, nevertheless, represented a 
very distinct advance in the art of low-temperature 
carbonization. 

Coal Feed 

Coal to be carbonized was crushed to pass a Din. 
screen, weighed, put through a drier and delivered as 
required to a feed screw hopper. Coal was fed to the 
retort by a 9-in. screw operated intermittently, the rate 
of feed being controlled by an electric * flasher” for 
varying the *on” and “off” periods of the screw. This 
method of feed control proved far inferior to the Clinch- 
field type, where the screws are run continuously, their 
speed being controlled by gear changes. 

Agination of Coal in Retort 

The two* paddle shafts were made of steel pipe with 
the paddles held in place by two bolts per pair of paddles. 
Provision was made for eighty paddies per shaft, more 
than twice the number used in the Clinehfield retorts. 
The paddle shafts carried 34-in. gears at the feed end of 
the retort, these gears meshing with each other, the left- 
hand gear being driven by a pinion. A train of gear 
changes on the pinion drive permitted rotation of pad- 
dle shafts at varlop^ speeds between 0.48 r.p.m. mini- 

4 Met., vol.’ 28, No. 1, p. 11, Jan. 8, 1928. 


mum and 19.55 r.p.m. maximum. A 25-hp, motor was 
used to drive the paddle shafts. 

While there was wider range of possible paddle speedvS, 
the whole mechanism for agitating the coal in Retort 
No. 25 must be considered as mechanically inferior to 
the corresponding Clinehfield machinery. The idea of 
using steel or wrought-iron pipe for paddle shafts is 
probably a good one, since it is very much cheaper 
than the cast-steel paddle shafts used at Clinehfield. In 
Retort No. 25, however, the hearings were poor and 
it was very difficult to get«ut the stuffing boxes behind 
the large gears. It would probably be better to put 
steel gudgeons in the ends of the pipe and carry the 
shafts on heavy bearings a foot or so away from the 
retort end castings. The end thrust on the paddle shafts 
should be taken care of at the feed end of the retort. 

The question as to just how much agitation of the coal 
is desirable during carbonization has not been clearly 
settled. It was found, however, that the capacity of 
Retort No. 25 was very considerably decreased by re- 
moving half the paddles — i.e., using only the number of 
paddles adopted in the Clinehfield type of retort. Since 
the paddle speed during this test was still nearly twenty 
times that used at Clinehfield, it is very likely that the 
agitation of the coal in the Clinehfield retorts is very 
far below the optimum for high capacity of retort. 

Removable Top for Retort 

This represented a very considerable improvement 
in Retort No. 25 as compared with the Clinehfield re- 
torts. In the first place, the cost of the cast-iron top is 
much less than the cost of the carborundum which it 
replaces. But its big advantage lies in the fact that the 
time of shut-down required to clean the carbon deposit 
from the retort wall is greatly reduced. At Clinch- 
field it requires a minimum of 12 days to cool a retort, 
clean it out and bring it back into operation. The last 
time Retort No. 25 was cleaned out the total time of 
shut-down was 32 hours. When it is considered that a 
retort must be cleaned once every 60 to 90 days, it will 
he seen that the removable top is a great advantage. 
As a minor point the comfort of the workmen cleaning 
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the retort may be mentioned. The men don’t mind 
how hot it ih underfoot when they have head room and 
plenty of air, but they have to be driven to crawl into 
a hot retort through a manhole. 

Heating System 

The heating system on Retort No. 25 was much supe- 
rior to that used on the Cl Richfield retorts. Aside from 
any increased thermal mummy to lie secured through 
use of a regenerator type of furnace in place of a 
recuperator type, the use of regenerators on Retort 
No. 25 gave a cheaper furnace. The height of the 
Clinch field retort above the foundations is over 25 ft. t 
while the height of Retort No. 25 was only 15 ft. The 
burners on tin* (Tinchfield retort are located in a tun- 
nel underneath the retort, the flames impinging against 
the retort near the bottom. These burners are trouble- 
some to operate and the bu merman cannot observe the 
Hues without making a long climb to the top of the 
retort. 

On Retort No, 25 the gas manifolds ran along either 
side of the retort with the llames passing down the 
Hues and under the retort. The burnorman could at 
all times watch the flues through peep holes, and this 



two Batteries of, primary retorts 


aided very materially in getting good temperature 
control. 

Discharge Mechanism 

In the Clinehfield type ot retort the carbon residue 
from the retort drops down a vertical chute about 6 ft. 
long. A pair of breaker arms at the bottom of the 
chute break up the larger pieces and a pair of over- 
lapping screws carry the material out and force it up 
over a dam which serves partly to seal the retort. 
This whole discharge arrangement is a mechanical abom- 
ination. The chute serves as a sort of chimney into the 
retort and the stacking effect of the hot gas therein 
draws air into the retort unless a relatively heavy gas 
pressure he carried in the retort. The sealing arrange- 
ment at the end of the discharge screws, known as 
a “Vesuvius” discharge, throws a heavy load on the 
discharge machinery and causes the gears, pinions and 
screw flights to wear out rapidly. It operated so poorly 
that it was eventually abandoned at Clinehfield and the 
hot carbon residue permitted to fall directly from the 
screws onto the conveyor belt. 

On retort No. 25 the discharge chute and breaker 
arms were eliminated and the screws moved to a 
position just below the floor level of the muffle. Two 
pairs of discharge screws were used in place of one 
pair. Unfortunately, the “Vesuvius” discharge at the 
outer end of the discharge screws was retained. Also 
there was no means provided for opening the inner 
end of the discharge screw housing to permit removal 
of tramp iron which occasionally gets into the retort 
with the coal and stalls the screws. 

While the discharge mechanism of Retort No. 25 rep- 
resents a considerable advance over the Clinehfield 
arrangement, it is believed that there h room for much 
improvement in this mechanism. 

Gas Offtake 

The gas offtake on Retort No. 25 was almost identi- 
cal with that on the Clinehfield type of retort. The 
offtake was at the top of the discharge end casting of 
the retort. The gas issuing here was passed up through 
a vertical scrubber standpipe to the foul gas main, with 
a liquor spray operating in the standpipe. The hand- 
operated scraper or reamer for the gas offtake as used 
at Clinehfield was somewhat modified by gearing it to a 
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hand-operated driving shaft, and a screw thread was 
cut on the stem of the scraper in order to advance ii 
regularly into the offtake. This scraper worked satis- 
factorily on Retort No. 25, but a similar installation 
on the Clinchfield retorts failed completely. 

It is thought that the gas offtake and scrubber stand- 
pipe could be much improved. There is considerable 
objection to spraying the foul gas between the pressure 
governor (Tagliabue at Clinchfield; Smoot on Retort 
No. 25) and the retort, since the good effect of the 
governor is partly neutralized by the varying condi- 
tions of the spray in the scrubber standpipe. 


Operation Data 

Retort No. 25 was put under heat in January, 1921. 
After about 3 weeks’ operation, fire destroyed most of 
the Irvington plant. Repairs were completed by tin end 
of March and several more test runs made in April 
and May. 

It was found very easy to control the temperature 
on Retort No. 25. Seven thermocouples were located 
in the retort shell at various points, with one couple 
in the gas space at the feed end and one couple in the 
gas space at the discharge end of the retort. With 
a shell temperature of 1,350 to 1,400 deg. F. (732 to 
760 deg. C.) the retort would readily handle 1,700 lb. 
of coal per hour, reducing the volatile from 35 per cent 
in the coal to 14 per cent in the carbon residue dis- 
charged. Under these conditions the temperature in 
the gas space in the food end of the retort was ap- 
proximately 665 deg. F. and in the discharge end 1,035 
deg. F. The retort made approximately 2,650 cu.ft. of 
gas per ton of coal carbonized, the gas having a calor- 
ific value of over 900 B.t.u. and often running as high 
as 1,000 B.t.u. (light oil vapors not removed). The 
fuel gas consumption per ton of coal carbonized was 
approximately 2,250 cu.ft., or about 85 per cent of the 
gas generated. In battery formation, with better reg- 
ulation, the fuel gas consumption would no doubt lie 
less. 

The tar made was a light, mobile tar of specific 
gravity about 1.07 at 60 deg. F., the yield being approx- 
imately 25 gal. of dry tar per ton of coal. 

The following data on one test run of 8 days illustrate 
the general character of the results obtained in all the 
tests : 

1 Coal used . Pittsburgh Terminal coal (Pennsylvania ) 162,^ 
tons ( <li > > 

Dry Basis 

Combustible volatile, per cent 35 3 

Fixed carbon, per cent . . 57.9 

Ash, per cent . G.8 


Total ... . . 100 

Sulphur, per cent . 1 78 

Nitrogen, pei cent . . . ... 1.66 

Ht.u 13,925 

Coal dried to a moisture of about 1 9 per cent before carbonized 

2. Rate of feed, average 1,691 ib. per hour. 

3. Retort shell temperature, average 1,392 deg F 
Temperature in gas at feed end, average, 610 deg. F. 
Temperature in gas at discharge end. average, 1,058 deg F 

4 Gas made per ton dry coal carbonized, cu ft 2,660 

Average B t.m . 899 

Highest average Btu, for any 24 hr. . ... .1,010 

5 Fuel ga/i used, cu.ft per ton coal carbonized 2 4 06 

6. Dry tar per ton of eoal, gal 24.8 

Specific gravity of dry tar at 60 deg F 1.0783 

Distillation of tar: (Sample 2/9/21 to 2/12/21). 


Fraction 

Per Cent 

Sp.gr. of 

Per Cent 
Tar Acids 

by Volume 

Fraction 

in Fraction 

0-170° C 

..277 

0 8 4 23 

21 

170-230* r ... 

13.88 

0.9235 

36 

230-270° C\ . . 

13 10 

0 9828 

47 

270-300° C 

10.51 

1.0(471 

38 

300-310° C. I 

5 49 

10193 

37 

Pitch 

54.25 (Jfl.P. 175.3 deff. F.) 


7. Carbon residue estimated yield, pdr cent..<...v 83.7 

Conv^ustible vplu-tl^ in dry semi-Carbocal, per cent. ..14.02 

The foregoing results are remarkably good for a com- 


mercial-size retort. Unfortunately, experimental work 
at the Irvington plant w'as discontinued in the spring 
of 1921. It is planned, however, to rebuild Retort No. 25 
eventually, and set it up with the improvements which 
have been developed during the past year. A test based 
on several months’ continuous operation cnnlhen be made. 


The New Idea in Trade Association 

Equipment Association Differs Essentially From Sin- 
gle-Commodity Croup in That Its Major 
Interest Lies With Equipment Users 

By Roberts Everett 

Sc«ictm.», Chcmic.il IO(|uipmcnt Asmk i.if ion 

I ^OU 50 years there have been trade associations in 
the United States — one or two manufacturers* asso- 
ciations are ot that age. &ince shortly before the war, 
and with the increase most of course during the war, 
there have come into existence about 5,000 American 
organizations classified as trade and industrial or allied 
associations until, as an article in a New' York news- 
paper recently said : 

Industry has Imvii wittily compared to the medical 
profession and to th<* labor unions. Just as a consulting 
specialist will examine a patient as far down as the 
fourth vertebra hut no further, and a pipe fitter will 
fit a pipe but not perform the next operation, so even 
obscurely small processes or manufacturing groups in 
industry are limiting themselves in organizations for 
combined self and public interest. 

These associations, almost without, exception, are 
composed of manufacturers of a single product — for 
example, machine tools, lumber, coal or bread. 

The trade association motive and its distinguishing 
method, as represented by and expressed in these single- 
commodity organizations, have been and are quite ob- 
vious. The motive has been selfish— the promotion of 
the internal welfare of member companies or of the 
entire industry of which they are members; and the 
method, the promotion of those companies’ common prod- 
uct as against some competitive product, the obtaining 
of legislative advantages for themselves as a group, the 
development of cost-accounting methods for their more 
intelligent common action, etc. 

Searching for the Common Interest 

In the last few years, however, a new idea in trade 
association has found expression. Its origin may be 
discovered in the equipment fields of a few important 
industries, and the idea itself is a reflection of an 
Inherent relationship between industrial equipment of 
any sort and the field or fields in which such equipment 
is used. This new idea has expressed itself in motives 
no less selfish than those of the older, more numerous 
type of trade association; but in its method is its 
novelty. 

Equipment companies, except they are manufacturers 
of a single item of equipment — for instance, spark plugs 
for the automobile industry, or ovens for t^^baking 
industry, or tanks for chemically base# Hi&^fctries — 
have not among themselves the same things in common 
as have the manufacturers who, in ’ single industry, 
employ the diversified machinery, apparatus and sup- 
plies whitfra representative group of their equipment 
corapapies produce. Automobile nttmufactureiB, , or 
wholesale bikers, or dye producers, have identical flWb- 
lems in their separate industries, identical interests 
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throughout the whole range of their businesses, because 
the product which they make is common to them all. 
But what of the companies which produce the manifold 
equipment that these manufacturers m single industries 
employ? 

Their interests, their problems, their constant con- 
cern are not so common. Even in manufacturing, for 
instance, their problems are not universally alike, for 
one class of equipment may be based on iron or steel, 
another on non-ferrous metal, another on wood, another 
on paper; one may depend on mechanical equipment, 
another on human craftsmanship; <>ne on plant, another 
on science. But how about distribution? Only loosely 
are the selling interests of equipment manufacturers 
the same. One may distribute his product by regis- 
tered parcels post; another may require a flat car to 
move a single item. Then is it cost accounting? No, 
for costs and cost -finding methods v?iry with the variety 
of equipment. Legislation* One equipment producer 
may depend for his raw material upon a foreign coun- 
try and is therefore interested in a low tariff; another 
may require protection to make money. In one associa- 
tion successfully embodying the ne\s idea in trade asso- 
ciations today are members whose “plant” consists of 
a laboratory, a stenographer and a shipping clerk, and 
other mem tiers whose capitalization runs to $20,000,000 
and whose factories and offices dot the entire country. 

The New Idea 

Obviously, an entire group of eqii'pment manufac- 
turers- -or to put it another wa\ the manufacturers of 
the entire range of equipment essential to the life of 
any single industry — have just one broad thing in com- 
mon: Their direct interest in that industry or group 
of allied industries which us< thin equipment. 

So the new idea in trade associations — an idea being 
successfully exemplified today- comes down to this: 
To perfect an organization based on common interest 
not in the promotion of a product common to a group 
of companies, but in promotion of a group of altogether 
external industries which bear the relation to the mem- 
bers of the organization of buyer to seller. The equip- 
ment manufacturer finds himself directly, abruptly and 
inescapably affected by the prosperity or poverty, the 
progressiveness or inertia, the optimism or discourage- 
ment of the industries which use his varied but essen- 
tial products. 

The new idea in trade associations reveals itself in 
equipment organization, as has been said, in method. 
An equipment association, just as naturally and ob- 
viously as does a single-commodity association, seeks 
primarily the protection of its members’ business inter- 
ests and those interests’ advancement. But to find this 
it must survey the field of the users of the products 
which its members make; it must not merely “work for 
the buyer as well as for the seller,” it must “work for 
the buyer because therein only can it work for the 
seller.” To protect its interests and to increase them, 
it must safeguard its relationships already established 
with the buyer, and then advance that buyer’s business 
so that # the scope of such relationships may likewise 
widen. 

The new idea in trade associations, then, brings the 
equipment group whose products are at the manufactur- 
ing base of an industry or an allied group of industries 
into the organized democracy of modern industry with 
a fundamental basis and purpose of constructive good 
will toward the industries which it supplies. It enlists 


the equipment group in the active, progressive develop- 
ment of the direct markets to which its equipment goes. 
It makes the equipment man an active agent in the de- 
velopment of his customers’ and his prospective custo- 
mers’ affairs. 

Activities of the Equipment Association 

What are some of the logical activities of an equip- 
ment association? One is market expansion, another 
is educational market cultivation. Included in the first 
class is such co-operative work as the Chemical Equip- 
ment Association is now undertaking with the govern- 
ment in relation to export markets. Included in it is 
such clearing to its membership of domestic market 
information as the Chemical Equipment Association is 
now performing. Many other phases of market expan- 
sion are possible, even reaching to the public as a whole, 
if necessary. 

in the second class may be included all activities 
which begin or end with a co-operative study of a par- 
ticular industry’s methods of manufacture, its use of 
equipment, the possibilities of adapting equipment used 
successfully in one industry to the more economical per- 
formance of an allied industry’s manufacture, or ac- 
cordingly, activities that result in better education in 
the use ot equipment. Again using the Chemical Equip- 
ment Association as an example, one of its purposes is 
to “collect and disseminate information as to design, 
raw material and construction,” obviously ail activity 
which calls for co-operation with the industries using 
the equipment in establishing the most effective de- 
signs, construction and raw material possible. Another 
purpose of the Chemical Equipment Association, as still 
another example, is to “promote a better knowledge of 
conditions controlling the industry’s development”-- 
surely calling for the highest form ef constructive co- 
operation with the manufacturing industries using 
chemical equipment. 

Both of these classes of activity — market expansion 
and what is here termed as a very inclusive phrase, 
educational market cultivation are premised on the 
user’s needs. They both lead back to palpable, substan- 
tial benefits to the equipment group, but only through 
the latter’s having actually engaged itself with the wel- 
fare and the needs of the user. 

* 

Research work and standardization work /&re twe 
more logical activities of an equipment group. The 
Chemical Equipment Association, for instance, has as 
one of its purposes the standardization of trade phrases, 
Both these activities imply initial and constant con- 
sideration of the user’s needs. 

Business Ethics 

Perhaps most important of all its natural activities 
is the prevention of trade abuses. One successful equip- 
ment association has gone so far as to establish a cod* 
of commercial practice which practically affords finan- 
cial redress to the holders of equipment purchased 
through misrepresentation. It is true that such a de- 
fining of the honorable and the dishonorable in business 
affords a protection against unscrupulous action to th* 
equipment manufacturer also. But that it protects hiir 
as well, in a manner otherwise probably impossible, does 
not lessen the fact that such activity by the equipment 
association foremost and signally protects the user. 

Publicity — not merely for equipment manufacturers 
but constructively for the industries which use, equip- 
ment— the general encouragement of Jiigh standards ir 
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the allied using industries, legislative action when such 
action supports the interests of a using industry— these 
and still others that can be instanced are logical activi- 
ties of an equipment association. 

Constructive Influence Exerted 

In a few industries which have been fortunate enough 
to develop trade associations at their supply and equip- 
ment ends, these associations have won a rapid esteem 
for the constructive influence they have exerted. An 
authoritative report to one industry in which such an 
equipment association exists, an industry in which cer- 
tain unfortunate conditions prevailed at its inception, 
has cited that the association “in two short years has 
done very much to change the general conception of the 
industry from that of something undignified to some- 
thing dignified, important and progressive.” In another 
very important industry, the activities of an equipment 
association through certain standardization work and 
the adoption of certain general policies of relationship 
toward the usipg industry have automatically saved the 
latter amounts perhaps incalculable over a number of 
years. 

Association Advantages 

Nor is it to be concluded, simply because in its method 
the nature of equipment forces the employment of a 
new idea, that an equipment association proves negli- 
gent in its results to its own members. In return for 
its constructive interest in the industries which its 
members supply, those members attract an invaluable 
good will, an identification that goes beyond the merely 
commercial. Their association automatically becomes a 
receiving station of invaluable trade news, of business 
to be placed, of activities pending, that is cleared to 
them for immediate and confidential use. Their com- 
mittees’ findings in investigations of trade matters, 
their officers’ contact with government officials and 
agencies, give its members inevitably informational as- 
sets and a prestige of position that brings directly 
traceable returns. 

It has already been demonstrated in a number of fields 
that the industries using equipment have themselves 
expanded appreciably through the activities of the 
equipment trade association. In such expansion, it is 
only natural that the informational assets and the pres- 
tige of position which the members of an equipment 
organization enjoy give them some advantage in sharing 
in this new equipment business. 

New York Oit\ 


Manufacture of Cordage and Twine, 1921 

The Department of Commerce announces that re- 
ports made to the Bureau of the Census show a de- 
crease in the activities of the establishments engaged 
primarily in the manufacture of cordage and twine dur- 
ing the year 1921 as compared with 1919. The total 
va'ue of products reported amounted to $74,712,000 in 
1921, and to $133,366,000 in 1919, a decrease of 44 per 
cent. 

In addition, rope, cordage and twine to the value 
of $3,473,000 in 1921 and $9,163,000 in 1919 were re- 
ported by manufacturers whose chief products were 
jute and linen goods. Also, cordage and twine valued at 
$8,958,000 were reported in 1919 by cotton mills and 
establishments in other industries; corresponding fig- 
ures for 1921 are not available at this time. 


» ■ jjj 

Legal Notes 


By Wellington Gobtin # 

Cancellation Provision Renders Contract Covering 
Purchase and Sale of Iron and Steel 
Bars Unenforceable 

A little provision crept into an important contract 
between the Northwestern Bridge & Iron Co. and the 
Interstate Iron & Steel Co. which the United States 
Circuit Court of Appeals has held to make the contract 
unenforceable, and the U. S. Supreme Court upholds 
this court by denying to the plaint iff a writ of cer- 
tiorari bringing up the case for further consideration. 
<278 Federal, 51.) * 

The Northwestern Bridge & Iron Co. of Milwaukee 
was a fabricator and erector of structural iron and steel 
and the Interstate Iron & Steel Co. was a manufacturer 
of iron and steel, w T ith rolling mills at Marion, Ohio, 
East Chicago, Ind., and South Chicago, 111. In March, 
1917, they entered into two agreements, one respecting 
iron bars and the other steel bars. Both agreements 
were on the regular printed sales contract form of the 
seller steel company. 

The Northwestern Bridge & Iron Co. brought suit on 
the tw’o agreements for damages for breach by the 
steel company for failure to manufacture and deliver 
200 tons of iron bars and 200 tons of steel bars, less 
a small amount of each shipped. Before the trial court 
it obtained a judgment for $35,259.37 damages against 
the steel company. 


Clause Which Rendered Contracts Unenforceable 

On the appeal the judgment was assailed upon var- 
ious grounds, but the one which goes to the root of 
action is the contention that the contracts are not en- 
forceable because of the clause in the contract reading: 

“It is understood that if the tonnages are not speci- 
fied as called for in this contract they shall be automat- 
ically cancelled.” 


Similar Cases Cited 

In the suit the manufacturing seller set up that this 
provision left it entirely optional with the buyer to take 
or not to take any or all of the tonnage, and, no con- 
sideration appearing for the agreements to sell, neither 
party became obligated by the contracts. On this 
question a nnmber of decided cases were cited and the 
Court of Appeals found that contracts with provisions 
more or less similar, but involving substantially the 
same principle, have t>een held to be unenforceable. 
In American Cotton Oil vs Kirk, 15 C. C. A., 540 the 
memorandum of sale of 10,000 bbl. of oil provided “de- 
liveries to be made per week as Kirk & Co. [buyers] 
desire.” Passing on the validity of this contract, the 
court said: # 

“Suppose Kirk & Co. had not desired and had not 
ordered any such quantities as would require 100 years 
to complete the delivery — is there any way open to the 
defendant to put plaintiffs in default? We think not, 
and that there is no mutuality of promises for the sale 
of a definite or ascertainable quantity of oil.” 

In Oakland Motor Car Co. vs, Indiana Auto Co., 201 
Federal* 499, the agreement was for sale of automo- 
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biles wherein there were provisions that no order shall 
be binding unless accepted by the manufacturer at 
least 30 days prior to date of delivery, and for cancella- 
tion by either party for just cause. There was no 
question, says the court, that the provision for can- 
cellation a4»ne would have rendered the (ontract unen- 
forceable. But it was contended that the qualification 
“for just cause” saved the contract from the operatior 
of the rule. The court held that the addition of those 
words did not exempt the contract from the application 
of the rule requiring the mutuality of obligation as a 
necessary element (if a binding contract for future sale 
and delivery. 

A provision in a contract of sale requiring the buyer 
to make periodical specifications of his requirements of 
products of substantially equal (plant it ies is not a mere 
formality to be observed or not, but a material provision, 
and the parties will be held to its observance, esperialh 
where the seller is a manufacturer and the articles are 
of various dimensions, which the manufaiturer cannot 
know until the buyer specifies t hi m. 

Where Printed and Written Provisions Are 
Inconsistent, Latter Prevail 

Again, the court says, every part of a written instru- 
ment should he given effect so ftir as possible. Put it 
was urged that in the printed form of the contract 
there is recited a sale and purchase of the iron and 
steel bars, and therefore in order to give effect to thD 
part of the contracts they should be held to be sales 
rather than options to purchase The rule of law is 
that wheie there is irreconcilable difference between 
formal printed portions of an instrument and other 
parts of it which are written in the latter will prevail. 
If the effect of this special clause is to make it optional 
with the buyer whether he will take any of this ton- 
nage, this is inconsistent with the recited sale and 
purchase, and the special clause would prevail. The 
words “buy” and “sell” express a conclusion, and if the 
things actually agreed upon fall short of making a 
contract of purchase and sale, then no such contract is 
effected. Now from the contract it appears that these 
parties were dealing with something which had no 
existence and could therefore not he the subject of a 
present sale, but the subject matter of the contract had 
first to be manufactured after the buyer made timely 
requisition therefor as in the contract provided. 

Buyer Did Not Specify Tonnages 

For over 3 months after the contracts were executed 
the buyer did not see fit to make any specifications what- 
ever, although the contract provided for substantially 
equal monthly tonnages during the contract period. The 
buyer had every reason to believe that the special pro- 
vision for automatic cancellation operated to cancel each 
month’s tonnage, where no specification was given. The 
court says it surely could not expect to wait until the 
end of the contract period, and then, if deemed advan- 
tageous, order out the entire 400 tons. 

And the provision that if the tonnages were not spe- 
cified ns called for therein, they should be automatically 
canceled was not a mere provision for the protection 
of the seller, to be exercised by it or not at its option, 
especially where another part of the contract provided 
for cancellation by the seller at its option in case of 
delay in payment. 

Neither did the seller steel company waive its right 
to set up the invalidity of the contracts because of the 


provision for automatic cancellation, by disputing the 
buyer’s right, under the contract to specify greater 
widths than 6 in., instead of asserting the invalidity of 
the contract, or by offering to supply the entire tonnage 
ordered in lesser widths, it previously having called 
attention to the provision for automatic cancellation. 
This claim of waiver of conditions in the contract on 
the part of the seller arose out of specifications sub- 
mitted for the steel of greater widths than contemplated 
under the agreements. The court says the seller might 
have been willing to supply the full tonnage of the 
smaller width steels and iron. But this waived nothing, 
and was merely a proposal to enter into another agree- 
ment to supply at the contract prices tonnage which, 
had the agreements been valid, would at that time have 
been largely canceled. 

Again, there appears no such situation as was pres- 
ent where contracts seemingly somewhat similar have 
been upheld, such as contracts to supply a buyer’s 
entire season’s requirements, to take a manufacturer’s 
entire output, to sell to the buyer alone all the seller 
may acquire of a particular article for a definite time. 
But the two contracts in question in this case left the 
buyer with the unqualified right, and with entire im- 
punity, to cancel the contracted tonnage from month to 
month until at the end of the time fixed none of it re- 
mained; both parties being free to buy or sell elsewhere 
as they saw fit. Such contracts are in quite a different 
class from those just mentioned. The latter are unen- 
forceable and hence invalid. 


Iron Ore Produced in 1922 

The iron ore mined in the United States in 1922, ex- 
clusive of ore containing more than 5.5 per cent of man- 
ganese, is estimated at 46, 963, 000 gross tons, an increase 
of 60 per emit as compared with that mined in 1921. 
The ore shipped from the mines in 1922 is estimated 
at 50,046,000 gross tons, valued at $158,222,000, an in- 
crease of 88 per cent in quantity and of 76 per cent in 
value as compared with the figures for 1921. The aver- 
age value of the ore per gross ton at the mines in 1922 
is estimated at $3.16; in 1921 it was $3.37. The stocks 
of iron ore at the mines, mainly in Michigan and Minne- 
sota, apparently decreased from 13,836,267 g\,oss tons 
in 1921 to 10,699,000 tons in 1922, or 23 per < ! ent. 

These estimates, which are based on prebminary fig- 
ures furnished by producers of 98 per cent of the nor- 
mal output of iron ore, were made by Hubert W. Davis, 
of the United States Geological Survey, Department of 
the Interior. They show the totals for the principal 
iron-ore producing states, and, by grouping together cer- 
tain states, the totals for the Lake Superior district and 
for groups of southeastern and northeastern states. 

Imports and Exports 

The im ports of iron ore from Ja‘n. 1 to Sept. 21, 
1922, HRiounte3 to 684,387 gross tons, valued at $2,894,- 
496, or $4.23 a ton. The imports for the year 1921 were 
315,768 gross tons, valued at $1,075,909, or $3.41 per 
ton. The exports of iron ore for the 11 months ended 
Nov. 30, 1922, amounted to 602,095 tons, valued at 
$2,770,160, or $4.60 a ton, as compared with exports 
for the entire year 1921 of 440,106 tons, valued at 
$2,077,620, or $4.72 a ton. The statistics of imports 
and exports were compiled from the records of the 
Bureau of Foreign and Domestic Commerce of the 
Department of Commerce. 
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Book Reviews 



Recent 


Chemical Engineering Catalog. Seventh 

edition. The Chemical Catalog Co . Inc,. 

New York. 

This very useful publication which 
appears for the seventh year is now al- 
most a standard reference book for 
chemical engineers, There need be no 
lengthy descriptive review, as the scope 
of the book is well-known. 

It is a little too top-heavy on labora- 
tory ware with the 05-page catalog of 
the Will Corporation inserted bodily, 
but I see no satisfactory solution to that 
particular problem. The Classified Di- 
rectory is well made up and extremely 
useful. In the next edition 1 would 
suggest slightly less body to the type 
in which the subject headings are 
printed. A more graceful type would 
make the directory pages easier on 
the eyes. 

The list of scientific and technical 
books is more complete than in past 
years and should prove valuable, al- 
though the publishers are usually more 
than generous with catalogs and this 
is, I should say, the least useful part 
of the book. 

Charles Wadsworth. 


Van Nostkand’h Chemical Annual Edited 
b> .7. C Olsen. Fifth issuo, thoroughly 
revised and enlarged, 1922. I). Van 

Nostrand Co T'rlce, $4 not. 

There must be thousands of chemists 
(I know scores of them personally) 
who have had occasion to bless this 


Chemical & Metallurgical Patents 



American Patents Issued Jan. 9, 1923 


The following numbers have been 
selected from the latest available issue of 
the Official Qazettc of the United States 
Patent Office because they appear to 
have pertinent interest for Chrm. <f MH. 
readers, They will be stud’ed later by 
Chan. *C- Met.'s staff and those which, in 


1,441,203-4-0 — Process of Manufactur- 
ing Artificial Silk and Other Products 
From Nitrocellulose. K. Hindacliedier 
and O. Juer; assigned to Tubize Artifi- 
cial Silk Co.. Hopewell, Va. 

1,441,206— Guanidine Salt*. J. 8. 
Blair and J. M^Bruhom. 

1,441,219“— Fertilizer Stock. A. Ehren- 
reteh am! Allen Rogers ; assigned to 
Ocean Leather Co, New Yoik 

1,441,243 — Tanning Liquor From Cel- 
lulose Waste Sulphite Lye. A Homer, 
Stuttgart. 

1,441,341— Recovery of Aromatic Com- 
pounds. F. X. Covers, New York. 

1,441,417 — Purification of Hydrocar- 
bons. J) F, Gould; assigned to Tho 
Barrett Co. 

1.441.541 — Acetyl Cellulose. W. J. 
Stevenson, London, England. 

1.441.542 — Method of Treating Oil- 
Bearing Shale, H R Straight. 

1,44 1,568— Elect rodepositnm of Cop- 
per. C C* Fink ; assigned to Chile Ex- 
ploration Co 

1,4 41,573. Manufacture of Phospho- 
rus R Frnnehot and K P McEliov; 
assigned to Ferro Chemicals Co., Wash- 
ington, J). 0. 


Complete specifications o<* any United 
States patent may be obtained bv remit - 


our Judgment, are most worthy will be , 
published in abstract. It is recognized 
that we cannot always anticipate our 
readers’ interests and accordingly this 
advance list is published for the benefit* 
of those who may not cure to await our 
Judgment and synopsis. 


1,441,598 Product From Furfural and 
lfi-ocoss of Manufacture. M. Phillip® 
and Cm H. MalnH, Detroit. ' 

1, 4 4 1,60!^— Waterproofing Composition., 
C D. Shaffer , assigned to Textile 
Leather A Metul Preserver Co., Kala- 
mazoo, Mich. 

1,441,612 — Chrome Pigments — Nor- 

man Underwood, Oukton, Va. 

1,441,655 — •Manufacture of o-Sul- 

f honic Acids of Aromatic Amines. F. 
ioddiley, J. B. Payman and H, Wifnall; 
assigned to British Dyestuffs Corp., Eng- 
land. 

1,441,664— Manufacture of Ink. Roy 
Cross, Kansas City. 

1.441,694 — Process pf Making Ferti- 
lizer K P. Mi Elroy; assigned to Ferro 
Chemicals, Inc., of Washington. 

1,4 4 1,695— Process of Fixing Nitro- 
gen. K P McElroy ; assigned to Ferro 
Chemicals, Ini’ , of Washington. 

1.441. 696 - Absorbent for Gnoes. C. P. 
McNeil and E P Brown, Whiting. Ind. 

1,4 11,982— Artificial Resins. A. Heine- 
mann, Berlin, Germany 

1,4 1 1 989 — Production of Cellulose 
Ethers Leon Lillenfeld, Vienna, Aus- 
tria. 


ting Hie to the Commissioner of Patents, 
Washington, 1) C. 


useful book. Especially when one is at 
some distance from an adequate library 
where largo reference books are avail- 
able, il is invaluable to have such a 
compendium. Even with large books 
at hand, the convenience of using a 
little book is a big: item in its favor. 
1 should therefore conjure the editors 
not to expand it much further. It is 
bound to be incomplete, but in its 
selective incompleteness lies its merit. 
Keep it small. 

To those who know nothing of this 
book I recommend an introduction by 
purchase. It will be impossible to dis- 
cuss the handbook adequately for the 
complete stranger in a review. As 
chemist and chemical engineer I have 
found it a friendly companion and have 
frequently started on trips with Olsen 
and a slide rule. 

The new edition contains more speci- 
fic gravity tables, additional vapor 
tension tables and some table of prop- 
erties of important elements. These 
are all sane additions.- The specific 
gravity tables will be especially 1 useful. 

It is often a disappointment to find 
such meager data on solubility, but in 
all cases checked this has been due to 
the absence of data and not to any 
editorial oversight. The establishment 
of a solubility determination verein 
seems to be in order. The fifth edition 
w worthy, of its predecessors. 

ChaKLes Wadsworth. 


Limekiln — Valentine Arnold, of 
Woodville, Ohio, has patented certain 
improvements on a limekiln. These 
consist substantially in constricting the 
kiln above the burning zone so as to 
have it act as a gas choke. This burns 
the lime more effectively than is pos- 
sible under the present conditions. The 
other improvement is the change in 
shape of the kiln from circular to rec- 
tangular below the burning zone. A 
distinct operating advantage is claimed 
for this improvement as well as the 
other. ( 1 ,439,597. Dec. 19, 1922.) 

Synthesis of Ammonia From Its 
Elements- - 1 . C. Clancy, of Niagara 
Falls, N. Y., has assigned to the Nitro- 
gen Corporation of Providence two 
patents (1,439,291 and 1,439,292), both 
of which have to do with the prepara- 
tion of a catalyst which is claimed to be 
an improvement on his already patented 
process. The catalyst in brief is made 
from calcium ferrocyanide by immers- 
ing small lumps of pumice about the 
size of a pea in a solution of pure cal- 
cium ferrocyanide, which is sulphur 
free, etc. The solution is then evap- 
orated to dryness and the lumps of 
pumice are dried further. Finally, they 
are put into an autoclave and heated 
gradually up to a temperature of 350 
deg. for a number of hours. As the 
temperature increases air or oxygen . 
must be excluded from the autoclave, 
and this is usually done by displacing 


them with hydrogen and nitrogen. The 
improvement in the process consists in 
finally heating the catalyst in the pres- 
ence of ammonia for a number of hours 
at a temperature which is somewhat 
more than 400 deg. hut below G50 deg. A 
catalyst prepared in this way is very 
much more durable and can be used for 
upward of 40 days instead of 25 days. 
(1,439,291 and 1,439,292. Dec. 19, 1922.) 

Apparatus for Solvent Recovery — 
W. K. Lewis and William Qreen, of 
Newton, Mass., have developed a proc- 
ess for the recovery of solvents used in 
applying rubber to belting and other 
fabric. The patent is much broader 
than this specific case, however, and the 
principles may be applied to a large 
number of processes. The drawings 
and details of the process are somewhat 
too complicated’ for a brief review. 
Briefly, the solvent is removed .from the 
belting by means of heated flue # gases 
in a closed chamber. The advantage ef 
using flu* gases here is that it elim- 
inates the use of air, with which benzol 
particularly forms a very explosive 
mixture. The flue gases an<f benzol 
vapors then are pumped through a 
tower suitably packed and through 
which is flowing a stream of heavy 
hydrocarbon -oil, which absorbs the 
benzol (or gasoline). The flue gases* 
then continue through the "cycle, are 
somewhat preheated first and then 
parsed into the chamber in which the 
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beltirtg is dried. The solution of benzol 
(or gasoline) in oil is then pumped 
through heat exchanges and through a 
still, which removes the benzol (or 
gasoline) from the oil, which in turn is 
returned to the tower for absorbing 
more solvent* The use of high vat uum, 
the injection of steam into the still, and 
the use of the counter* current flow 
principle throughout the system are 
among the unique characteristics of Hie 
process. (1,4117,1)80. Dec. 5, 102?. i 

’Process for the Manufacture of Com- 
pressed Hydrogen— Georges Claude, of 
Paris, France, has assigned thi- patent 
to L’Air Liquide Societe Anonyme pour 
L’Ktude et. L’Lxploitation des Piomlc^ 
Georges Claude, of Pans, Frame The 
process consists essentially m imn 
pressing hydrogen to fiom 50 t<> :dt0 
atmospheres and then absorbing all I lie 
other gases which art* normally a* so 
dated with it, such at methane and 
carbon monoxide, in ether at a teinpeia 
ture of approximately (JO deg. (\ 
Curiously enough, at moderate pres 
sures of 000 atmospheres and at very 
low temperatures the differential solu 
bility of enrlion monoxide and hydiogen 
is very much greater than it e at 
ordinary pressures and temperaluies. 
Advantage is taken then of the- fact in 
separating the carbon monoxide fmm 
the hydrogen. The* other gam"* have a 
higher differential and do not present 
so serious a problem, (l,4.'tN5M. Dec 
12 , 1022 .) 

Urea Phosphate — German patent No 
280,401 describes the manufaiture of 
urea phosphate by treat me phosphoric 
acid with urea. Fuller Clarkson an 1 
Joseph M. Bra ham, of Washington, 
D. have attempted to pi (‘pare thm 
substance, which is so excellently suited 
for a fertilizer, by following the specifi 
cations given in this patent which 
recommended adding to about a 50 per 
cent solution of phosphoric arid tin* 
corresponding amount of urea, and 
heating until all the urea went into 
solution, filtering and crystallizing It 
was found that no crystals t ould be 
separated out unless a few crystals of 
urea phosphate were added to the solu 
tion to induce crystallization and that 
at best the maximum yield obtainable 
was 81 per cent. The conclusion was 
that urea phosphate cannot be made m 
Accordance with the process described 
in this patent and this led to a series 
of experiments in which vie tv studied 
the effect of varying the concent ration 
of the reacting substances, tin tempera- 
ture of the solution and the crystalliza- 
tion temperature. It was found that 
an acid Concentration considerably 
above 50 per cent is desirable, and fur- 
ther that the exact ratio of concentra- 
tion of acid and urea in solution is not 
of great importance. They recoin men! 
the uscB of a 75 per cent solution of 
phosphoric acid and the addition of 
equi-niolecular amount of urea m solu 
tions. (1,440,055. Dec. 20, 1022.) 

Apparatus for Extracting Valuable 
Material— W. C. Graham, of Denver, 
Colo., has patented an apparatus in 
which soltihje matter is extracted from 
such materials as shredded or finely 


divided sugar beets or like material. 
The principle of the apparatus is to 
feed the finely divided material into a 
hopper with a screen in it and to wash 
it through the screen and subsequently 
through a large pipe or conduit by 
means of a centrifugal pump into a 
chamber. Here it is packed by the 
pressure* of the pump. The chamber 
into which the finely dn ided solid flows 
e very large and consequently the 
solvent liquor, water in most cases, 
would reach a very high concentration 
during transit. (1.427,801. Dee. 5, 
1022 .) 


British Patents 

I m Miinplclr Hporiflr.it inns of .nn Lt'itlsli 
1 1 i n nt *ippl> to (hr Sup* i oit< ml* nt, Lutisli 
l\,t. nt < Midi , Southampton I In i Mow* . Clinn- 
< • n La no. London, England 

Glucose and Dextrine — In the process 
tor obtaining dextrine and glucose from 
wood by treating it first with liquid 
and then with gaseous hydrochloric 
acid as described in the parent specifi- 
eation, the wood after treatment with 
acid is spread into Ihm layers and al- 
lowed to digest. The resulting material 
is of a loose powdery texture so that 
the acid can easily he extracted from 
it The material i'- 1 earned by worm 
conveyors 2 through a senes of stone- 
wan* or like tubes 1'. V\ 1', while 40 
per cent hydrochlorn acid, is admitted 
to the tube 1" from a perfoiated pipe <>, 
and gaseous hydi oelilnric and as ad- 
mitted to the tubes 1 h and 1'. Water 
is sprayed on the outside of the tubes 
to mol them From Ihe tube l r the 
treated wood passes to a chamhet /> 
containing a number of traveling hands 
10 . ION on winch it is spiead in 

Ihm layers, and is subjected for a 
period of up to 11 hours to a tempera- 
ture between 12 and 50 deg and a 
pressme of about 1 cm of mercury 
From the* chamber // the wood passes 
to a chamber f containing a number 
of heated hollow floors 15" . . . 

The odd floors 15", 15', etc., are of 
greater diameter lhan the even floors 
15'', 15 (/ , etc., and are formed with cen- 
tral openings 18. The material is car- 



ried over the floors by scrapers 21 car- 
ried by arms 20 on a central shaft 22 
and passes through the openings 18 
and over the edges of the floors 15", etc. 
The temperature is maintained at 15 
to 20 deg. ('. and the evaporated 
hydrochloric' acid gas is removed, com- 
pressed aud re-used. The material 
passes into another chamber similar to 
the ehambei (' hut maintained at a tem- 
perature of about 50 deg. C. and a 
pressure below atmospheric. The va- 
pors are passed through a washing 
vessel, so that the liquid and gaseous 
hydrochloric acid used are recovered in 
nearly their original forms. The 
treated wood is boiled in water and the 
resulting solution filtered, neutralized 
and concentrated or fermented. (JBr. 
Put. 180,120. H. Terrisse and M. Levy, 
Geneva. Nov. 15, 1022.) 

Centrifugal Machine— In apparatus 
of the type in which centrifugal force 
is used to drive washing liquid from 
the periphery to the axis of the sep- 
arator through separated solid matter 
by the provision of a peripheral an- 
nular space 1 o which the washing 
liquid is conveyed by passages from 
the axis of the separator, filtering ma- 
terial is earned hv ribs or the like pro- 
vided on the inner suiface of the sep- 
arator casing The* washing liquid is 



FIG. 1 FIG 2 


supplied tli rough a funnel /, Fig. 1 , and 
is forced centt ifugally through pas- 
sages oi pipes d into an annular space 
formed between the outer periphery b 
of the separator and a filtering cloth c 
or other filtering material carried on 
ribs or the like on the periphery. The 
washing liquid then passes inward 
through the separated solid // a *,d es- 
capes at the overflow h. Varied open- 
ings may be provided in the top cover to 
provide different outlets and thereby 
variable thicknesses of separated ma- 
terial. Perforated annular pipes or 
conduits may take the place of the ribs 
on the outer wall. After washing, the 
separated material may he projected in 
a dry state while the machine is run- 
ning through an opening /, Fig 2, nor- 
mally closed by a valve k actuated by 
a handle y through a sliding sleeve w, 
hell crank levers v and rods u. (Br. 
Pat. 187,429. Chemi^che Fabrik Gries- 
heim-Elektron, Frankfurt-on-Main, and 
F. Sander, Griesheim-on-Main. Dec. 13, 
1922.) 

Ink— Printing-ink is made by treating 
waste sulphite-cellulose lyes with nitric 
acid and a catalyst, preferably metallic 
copper or zinc, the product being used 
with coloring matters such as prussian 
blue and cinnabar, or being treated 
with sulphuric acid before the first re- 
action is completed to produce a black 
ink. (Br, Pat. 187,537. JL JL*Smidt, 
Copenhagen, and R. Jaeger, Berlin,’ Dec. 
13, 1922.) 
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Current Events in tin* Chemical, Metallurgical and Allied Industiial Fields 
Legislative Developments — -Activities of Government Bureaus, Technical Societies and i rude Association 


Arsenic Investigation Report Predicts Shortage 

Government Bureaus Believe Urgent Demands Will Be Met and That 
Conservation Will Believe Future Shortage 


W HILE calcium arsenate supplies 
will not he entirely adequate for 
the requirements of 1923, supplies of 
white arsenic will he diverted from the 
manufacture of Jead arsenate and from 
the manufacture of glass, thereby mak- 
ing available supplies sufficient to meet 
the more urgent demands. This is the 
purport of the report made jointly by 
the Bureau of Entomology and the 
Geological Survey in response to a 
Senate resolution. B. R. Load, of the 
former, and (J. F. Loughlin, of the 
latter bureau, are the authors of the 
report. They point out that there is 
an apparent shortage of about 5,000 
ions of white arsenic in tin* supplies 
needed prior to May J. It is admitted, 
however, that this shortage may be de- 
based by importations and by in- 
>'it ises m production, 

iNnrsTTiv Lacks Stahimtv 

Then 1 is great need, the report shows, 
for stabilizing the arsenic industry. It 
is apparent that the sources of supply 
are adequate and it is predicted that 
there will he sufficient white arsenic 
produced 1o meet the requirements of 
1924 and subsequent, years, provided the 
market can be kept sufficiently stable to 
encourage producers. Rapid increases 
in the demand for calcium arsenate may 
be expected, declares the report, “as 
the use of calcium arsenate as an in- 
secticide has emerged from experi 
mental stage " 

Hr. Coad was given access to the 
hooks of the American Smelting & Re- 
tiring Co., and of the United States 
Smelting, Refining & Mining Co. He 
has verified the 'statement of those com- 
panies that practically all of their out- 
put has been sold directly to the con- 
sumers and that their entire output 
until June 1 is under contract. The 
contract price for tire material is around 
9 (jents per pound. The Anaconda Com- 
pany also contracted for its output last 
October, so that the principal domestic 
producers, the report says, “are, there- 
fore, unable to take advantage of the 
high prices (15 to 17 cents per pound 
in December, 1922) for any appreciable 
quantity of white arsenic. The conclu- 
sion is obvious that any recent specula- 
tion in white arsenic has been with 
imported material.’’ Even in the case 
of foreign arsenic, it was admitted that 
such speculation, as .was discovered in- 
volves only extremely small amounts. 


Ford Would Make Calcium 
Arsenate 

That Henry Ford has under 
consideration the possibility of 
manufacturing calcium arsenate 
at Muscle Shoals, m » ase he 
should obtain rights there, was 
revealed in the course of debate 
in the House of Representatives on 
Jan. 16. Representative Wright 
of Georgia declared that the De- 
troit manufacturer is investigat- 
ing to see if the manufacture of 
calcium arsenate cannot go hand 
m hand* with the fixation of 
nitrogen. 

Mr. Wright expressed the belief 
that “practically every big indus- 
try and financial concern m the 
United States is fighting the Ford 
offer.” This led Representative 
Garner, the ranking member on 
the Ways and Means Committee, 
to suggest that the President him- 
self is the most powerful oppo- 
nent among those who have ar- 
rayed themselves against the Ford 
Muscle Shoals proposition. 

Representative Hull of Iowa 
entered the debate to state that 
he is opposed to the Ford offer 
because Mr. Ford is insisting that 
Congress do an immoral act in 
proposing that it award to him 
something which the government 
does not own — the Gorgas steam 
plant. 


No stock is taken in the rumors that 
large amounts of white arsenic are 
being held to influence the price. 

With the view of stabilizing the 
arsenic industry, a co-operative study 
by the Geological Survey, the Bureau 
of Mines, the Bureau of Chemistry and 
and the Bureau of Entomology “of 
the appearance and supplies of arsen- 
ical ores, their reduction and the manu- 
facture and use of arsenic compounds” 
is suggested in the report. Reference 
also is made to the benefits which will 
follow concerted action among pro- 
ducers, manufacturers and consumers. 

The shortage of 1922 was brought 
about by the sudden slump in the de- 
mand for this material in 1921. The 
decline in the price of cotton- made it 
impossible for the Southern farmers 


to buy Apparently the manufacturers 
did not foresee the possibilities of heavy 
purchases in 1922. As a result prices 
reached a point early in 1922 where 
manufacturers were discouraged from 
adding to their stocks, which were un- 
usually largo at the beginning of 1922. 

Early lifst year, the report points out, 
there was 8,000,000 lb. of calcium 
arsenate ill warehouse storage. South- 
ern banks, convinced that calcium arse- 
nate had passed the experimental stage, 
were liberal in financing purchases and 
as a result stocks soon were exhausted. 
Altogether about 16,000,000 lb. of cal- 
cium arsenate was sold in 1922, without 
satisfying the demand. 

It was not until the fall of 1922 that 
prices for while arsenic were high 
enough to stimulate production. The 
steady ineiease in production which be- 
gan in 1914 was offset, in part by a 
decline in imports. A part of that in- 
crease undoubtedly was due to war de- 
mands. The present demand for white 
arsenic is estimated by the Geological 
.Survey to be 12,000 tons a year. The 
capacity ofl the white arsenic refineries 
is 18,000 tons annually. The Geological 
Survey also estimates that at least 
25,000 tons could be saved each year 
as a byproduct in the smelting or arsen- 
ical ores in tin,* Western states. 

The present minimum annual demand 
for white arsenic is itemized by Dr. 
Coad as follows: Calcium arsenate, 
3,500 tons; glass, 2,000 tons; lead arse- 
nate, 2,000 tons; weed killers, 1,500 
tons; paris green, 1,200 tons; dips, 1,000 
tons; proprietary mixtures, 750 tons. 

Executive Order May Adjust 
Wage Scale of Federal 
Employees 

An executive order may have to b0 
issued to provide an adequate seal# of 
salaries for professional positions in 
the government service. Congress has 
wrestled with this question for more 
than two years, and now as the session 
is about to close, the reclassification 
legislation seems to be jammed hope- 
lessly. It is just possible that Congress, 
on learnirffc that the President is pre- 
pared to meet this situation by an ex*; 
eeutive order, may compromise its dif- 
ferences and provide the long-needed 
legislation. 

If an executive order is issued, it is 
believed the scale would be about as fol- 
lows: Chief professional, $7,500 and Up; 
full professional, $5,700 to $7,500: asso- 
ciate professional, $4,50*0 to *$5,700; 
assistant professional, $2,400 to $4,500; 
junior professional, $1,860 to $2,460. 
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Ceramic Society Plans Com- 
prehensive Program 


lower than It was on the same brdruls in 
liihO” A F. Greiivr*- Walker. 

Session on Burning 


►Symposia on Hunting and on Consumers’ 

Problems, With Question Boxes to 
Bring Out Valuable Discussion 

For the silver jubilee convention of 
the American Ceramic Society, Pitts- 
burgh, Feb. 12 to 1(1, the refractories 
division has prepared an exceptionally 
valuable program. General papers on 
various phases of the industry will be 
supplemented by sessions on burning 
and on consumers’ problems. The ques- 
tion boxes, which have been found so 
helpful at recent meetings of the divi- 
sion, are designed to bring out discus- 
sion on important points which are r*it 
covered by the papers. The program of 
this division— and of the other divi- 
sions of the society as well— will be 
presented at the Fort Pitt Hotel, Pitts- 
burgh, Tuesday and Wednesday, Feb. 13 
and 14. 

Following is the program: 

8KBH10N on Fonhumkkh’ I’hohucms 


] Burning Fireclay Refractories, E IX. 
(bull'll. Ashland Brick Co. 

2 I’se of Pyrometers In Binning Refrac- 
torns. K P Blown, Brown Instrument Co. 

M Producer Gas for Burning Kefrac- 
tm W J) Richardson, Ceramic. Etigi- 
n"-nng Co 

1 limning Refractories, George A. Balz, 
S» i d Reft aetorics Co. 

, Notes on Burning Refractories. With 
Sp.<ial Refueneo to Control of L»aboi* 
rod-. I. C Hewitt, LaClede-Christy Clay 
Piodmts Go 

(I A New Tunnel Kiln. R IT Miller. 

7 Insulation of Periodic Kilns, J. II. 
kiusen, A P. Green Fite Brick Co 

s Burning Silica Brick, F. A. Harvey, 
I S Refractories Corp 

•i Changes in Constitution of Fireclays 
With Varying Heat-Treatment, A A. Klein, 
Norton Co 

Hi liiseusslon of Mr Klein’s Paper to 
b< led by U. »S. Bureau of Mines Men. 


Question Box on Burning 

1 Aio Shaker Grates or Hand Stokers 
Suitable for Obtaining of Cone 20 in a 
Round Down-Draft Kiln? E E. Ayar.s. 

2 Is Oil Firing Adaptable to the Round 
I>own-l ‘raft Kiln in the Burning of Refrac- 
tories at Cones 18 to 20? E E Avars. 

3 Is the Coal Consumption Per Thou- 
sand Brick at a Given Cone Higher With 
Dow Volatile Coal Than With a High Vola- 
tile Coal When Burning Refractories Above 
Cone Id 1 2 3 4 5 6 7 8 A F. Greaves-Walker 


1. Refractory Requirements for Stokers. 
George 1. Bouton, Murphy Iron Works. 

2, Refractories From Consumer’s Stand- 
point In the Gray Iron Foundry Air Fui - 
nace, R. F. Harrington, llunt-Splller Manu- 
facturing Corp 

8. Metallurgu al Requirements of Refrac- 
tor ion in Copper Smelting and Refilling, 
Francis R. Pyne, IT S. Metals Refining Co 

4. Refractory Requirements for OH Hello- 
ing. Alan G WikolT, CJirmicul <( Metal- 
In r yiral Htnpttierrina. 

6. Refractories In Malleable Iron Fur- 
naces, H. G. Solium lit, U. S. Bureau of 
M Ines 

(i Refractories and the Malleable It on 
Plant. A F Gorton and Mi Schwartz, 
National Malleable Castings Co 

7. Suspended Boiler Arches, ,1. E Hal- 
low, M. 11 1 let rick Co 

8 Motallm gieal Requirements of It* fine- 
torlos, D. A Bvon, U. S Bute.au of Mines 

5). Mclallm glcal Requirements of Retinc- 
tories In the Gas Industry, W H Fulwcih r, 
United Gas Improvement Co 

10 Metallut glcal Requirement- I’m It*' 
fraetorl >r In the Elertroe^emle Metallmgv 
of Zinc. B M O’ Man. a 

11. Metallut gieal Requirements foi R« 
fractal lew in the Aluminum Indn.tix. It .1 
Anderson 

12. Metallurgical Iteqult ement j for R< 
finctorles fot Fmnuces Melting Copp* i 
Alloys, II W Collett. 

Question Box on Conhumihs' 

1'ROIU.KMS 

1. Is It necessary to inspect 0 in mz* s 
for dimensions? E E Ayars 

2. What apecillcat ion limits should he 
considered as reasonable on dlttnnsmns of 
fl in. fireclay brick ” A. ’ Grea\ es-VV alkct 

3. Will results In pt act tee lustlfy tin 
expenditure and added cost net essut v in 
order to make firebrick mixes ft mu definite 
percentages of tletlnitely sized tla\ grains" 
A. F Greaves-Walker 

4. Should the softening point specifica- 
tions oil high heat ilutv tlrebritk be raised 
In view of the fact that consumers are 
gradually Increasing temperatures, or should 
another classification be added with more 
Mcwiro requit ements? A F. Gicaves-Walker 

5. Is n serious effort being mad* bv man- 
ufacturers of fit relay refractories to pro- 
duce 9-iri. briik of full size standard dinien 
tilorus? A. F. Greaves-Walker. 

6. Ts the AST.M. spalling test too se- 
vere? If so. what changes are suggested? 
A. F. Grerues- Walker, 

' 7. What Is the effect of T»0 8 In amounts 

less tht,n 2$ per cent on the fusion point 
of clay refractories? A. F. Greavcs-AValker. 

8, Wlmt la the best type of refractory 
brick to use in the side walls of air fur- 
nace*? C. E. Balea. 

Jk Does tho use of powdered coal de- 
erea.se the life of firebrick in malleable 
WahftfrnAwM? C. E. Bales. 

Id. What is the cause of rapid, failure 
firebrick In the open cheokerwork baffks 
,. *tM- ei1*tlreA boilers, subjected to a temjJer-r 
atttrt of 2,300 deg. ana against which, the 
•141 flame does not Impinge? E. E. Ayars. 
i It, la the present fusion point of the 
Well-known brawls of flint citjt refractories 


CENWKAT/ — Sl’KriFir’ATlONB, Rkhouroks 

1, Some Thermal Studies, M F. Beecher, 
Norton Uo 

2. Analysis of High-Alumma Refractory 
Pioducts, F. A. Underwood, Ameiican Ro- 
ll aetoiies Co. 

3 Progress Report on Tests for Firebrick 
Specifications, It. F. C.eller,- U. S Bureau 
ot Standards 

•1 Chronic Refractories, J. S McDowell 
and 11 S Robertson, llarbison-Walker He- 
ir aetoiies Co 

;> Gaiilster of the Barn boo Range, Dr. 
W O Hotchkiss, University of Wisconsin. 

(. Quantitative Slat us of the Flint Fire- 
dais or Maryland and Kentucky, Pi of W. 

R .Jillson, Kentucky Geological Suivev 

7 The Flint Clay Situation in ivrmsyl- 
\ min, Dr G. lb Ashley, Pennsylvania 
i.onlogienl Survey 

8 The Flint Clay Situation in Ohio, Wil- 
bur Stout, Ohio Geological Survc\ 

(i Refrnctoiy Possibilities of Some 
Georgia Clavs. 1’tof. R. T Stull, U. S. 
Dm < au of Mines 

10 Pi aspect ing for Fir e< lays, 10 W Hess, 
Clcufitld, J ‘a 

11 Silica Cement. E N MiC.ee, Semet- 
Sohay Co 

I * Rtfiaitnr.v Products of branet. H V. 
\\ rdemann, Paris. France 

13 The Slag Test, R M. Howe, Mellon 
Tbsl Itutc 

II Resistance of Certain T\ pcs of Brick 
to Action of Slags, It M. Howe, Mellon 
Institute 

If* Effect of Certain Gases at Various 
Tempeiatures Upon Structure of Refrac- 
toi\ Hi lik, R. M Howe, Mellon Institute. 

ltJ The 1 >evelopnient of Apparatus for 
the Determination of Heat Transfer Values 
in Refractories. A. S Watts and It M King. 
Ohio State University. 

17 Some Investigation Concerning the 
Influence of the Alkalis and Alkali Earths 
on the bunion Temperatures of the Different 
Tv pcs of Refractory Clays, A S Watts and 
B M. King Ohio State University. 

IK British Silica Bricks, VV J. Rees, 
director of research. University of Sheffield, 
England, 

12 Testing of Refractories, W. ,T Rdes, 
diieetor of research. University of Sheffield, 
England. 

Question Box 

1. How close can the volumetric deter- 
mination of Cr 2 0., in chrome ore be made 
to check with the gravimetric determina- 
tion? O. A. Underwood 

2. Are two precipltnltlons of lime in 
magnesite sufficient, or should the method 
requiring one cold and two hot precipita- 
tions be employed? C. A, Underwood. 

3. Can diaspore, bauxite and spinel be 
thoroughly decomppaed by acid treatment? 
C. A. Underwood.- 

4. Does the presence, of alkali, sulphates 
interfere with the precipitation of calcium 
oxalate? C. A. Underwood. 

At all- convention sessions and fcocihl 
functions, the ladies will have a most 


“M«thanol” Officially Adopted for 
Alcohol Nomenclature 

At a recent meeting of the board of’ 
governors of the National Wood Chemi- 
cal Association, a resolution was 
adopted recommending the universal 
adoption of the designation "crude 
methanol” or “refined methanol” in 
place of the term “wood alcohol.” The 
recommendation, which Was broadcast 
to members of the association, follows: 

The large number of casualties due 
to drinking liquor containing wood 
alcohol has for many years directed 
attention to the necessity of adopting 
some measures that would remove the 
danger to human life and surround the 
use of this product with a greater 
degree of safety 

One of the most advaneed steps in 
this dim t ion was taken when the 
American Chemical Society suggested 
the use of a word which did not contain 
the word “alcohol” and that the term 
“methanol” be employed. This term has 
since been used extensively by many 
large manufacturers, also by the For- 
est products Jjaboratqry. the United 
States Tariff Commission, the Mellon 
Institute of Industrial Research, and 
others. 

Our association lias given the matter 
due consideration and at a recent meet- 
ing of the board of governors adopted 
a resolution recommending that the term 
“wood alcohol” be discontinued and 
the term “crude methanol" or “refined 
methanol” used hereafter as the case 
might be Railroad companies will be 
request! d to make such changes In their 
classifications and tariff’s as they may 
consldei necessary to apply the same 
rates on shipments of "methanol” as 
are now published on shipments of wood 
alcohol, and your co-opt ration in effect- 
ing this change will do much toward 
accomplishing the desired result. 

It is felt that this industrial endorse- 
ment of the chemists’ recommendation 
marks a worth while decision. 


Eastern Potash Corporation in 
Hands of Receiver 

The Federal Court, Now Jersey, has 
appointed custodial receivers for the 
Eastern Potash Corporation of New 
York, in the persons of James Kerney, 
Trenton, and Joseph II. Quigg, Newark. 
The company has an authorized capi- 
tal of .$ 7 , 500 , 000 , and for some months 
past has been building a laye plant 
in the Raritan River seet^fin of the 
state, for the manufacture of potash, 
chemicals and byproducts, utilizing 
local green sands and marl for raw ma- 
terials. The new works are said to be 
practically completed, but have never 
been placed in operation. The liabili- 
ties of the company are stated as $3,- 
000,000, and assets of approximately 
$1,000,000 in excess of this amount, 
without available cash. The corpora- 
tion also owns a controlling interest in 
the Raritan Refining Co., with plant 
on the Raritan River, Raritan Town- 
ship, N. J., and the Eastern Limestone 
Corporation, with works at McAfee, 
N. J. 


cordial welcome, and the local com- 
mittee has arranged special entertain- 
ment for them. 

There will be a reception arid tea 
from 4 to 5:30 p.m. Monday, to "Which 
the gentlemen invited. Luncheon 
it Heinfc’e on Tuesday Will W followed 
by inspection* of this famous plant,* A 
luncheon and theater party wifl bfi 
given on Wednesday. 
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Business Pape* Editors 
Visit Capitol 

Hear Durgin on Simplified Practice and 
Hoover on European Conditions 

The National Conference of Busi- 
ness Paper Editors met in Washington 
on Jan. 15 for the purpose of confer- 
ring with Secretary Hoover, visiting 
the United States Bureau of Standards 
and conferring with the officials of the 
Chamber of Commerce of the U. S. 

At the offices of the Chamber of 
Commerce the subjects discussed were 
the present status of the ship subsidy, 
the Chamber’s referendum on educa- 
tion, and the effect on trade associa- 
tions of the recent consent decree in 
the case of the United States vs. Gyp- 
sum Industries Association. 

Simplified Practice 

At the Bureau of Standards the 
members of tho Conference were lunch- 
eon guests of the technical staff, later 
visiting the laboratories. One of the 
features of the afternoon was an illus- 
trated lecture on simplified practice by 
William A. Uurgin, head of the divi- 
sion devoted to that subject. 

“Many of our industries — many more 
of our businesses —believe that we are 
suffering from too great variety in al- 
most every article of commerce in this 
country,” he said. “Leading men in 
widely different fields agree that the re- 
duction of variety, the simplifying of 
industrial and commercial practice in 
any line, will secure some or all of 
these advantages: 

“Simplified practice will decrease 
stocks, production costs, selling ex- 
penses, misunderstandings and all costs 
to user. 

“Simultaneously, simplified practice 
will increase turnover, stability of em- 
ployment, promptness of delivery, for- 
eign commerce, quality of product, 
profit to producer, distributor and user.” 

Secretary Hoover has established the 
Division of Simplified Practice to serve 
as a centralizing agency in bringing 
producers, distributors and users to- 
gether and to support the recommenda- 
tions of these interests when they shall 
mutually agree upon simplifications of 
benefit to all concerned. Any group 
in any branch— production, distribution 
or use — can secure the services of the 
division upon .request. 

Hoover on Economic Problems 

In the evening the Conference met 
with Secretary Hoover in the cabinet 
room in the Willard Hotel and listened 
to an instructive* discussion of domestic 
and foreign economic and industrial 
topics of the <Jay. 

Industry and commerce in Europe 
have been hit on the head with a mal- 
let as a result of the French seizure 
of the Ruhr Valley. It baa sent a shiver 
down America's commercial spine, but 
it carries no threat of a financial catas- 
trophe. In fact the .Franco-German re- 
lations cqns|itute Aba only really sore 
spot on the worlds body politic. Ster- 
ling is nearly at par. Italy is show- 


ing great progress as are most of the 
other countries of Europe; Even Rus- 
sia is improving fundamentally. 

The effect of France’s action will be 
felt most in America by the producers 
of small grains. Our manufacturing 
industries will not be affected greatly. 
As a matter of fact, it may stimulate 
the buying of our products by foreign- 
ers, since the drastic action of the 
French gives rise to some fear that 
the disturbance may become more gen- 
eral, thereby interfering with deliver- 
ies. This may cause buyers abroad to 
place orders immediately, which other- 
wise might not go forward for many 
months. 

The situation also tends to acen- 
tuate that each nation lost tho war from 
a material point of view. The French 
are the only ones who have refused to 
admit that fact. Europe, however, is 
in a much better position now to stand 
the shock of the French policy than it 
would have been a year ago. Great 
progress has been made throughout 
Europe, with the exception of France, 
Germany and Austria, in the matter of 
social, political and economic stability. 
The improvement in England is partic- 
ularly marked and unemployment is 30 
per cent less than a year ago. 


Important Hydro-Electric Devel- 
opment Under Way in Canada 

The pulffand paper interests of Can- 
ada have been aroused by the important 
announcement that a dam is to be built 
at the Grande Discharge from Lake 
St. John, Quebec, the headwaters of 
the Saguenay River, which will ulti- 
mately develop a million horse power, 
and will mark another step toward the 
realization of a dream on the part of 
certain Quebec politicians, that the 
province will eventually be lighted and 
heated electrically. 

The contracts between the Provincial 
Government and the Quebec Develop- 
ment Co. providing for the carrying out 
of the project have been signed. The 
cost of the construction according to 
expert estimates will reach over $12,- 
000,000. Price Brothers, who are at 
present increasing the capacity of their 
pulp mills, have guaranteed to buy 
$1,600,000 worth of power per year. 


Public Meeting Planned in Honor 
of Pasteur 

The evening of Jan. 28 will be de- 
voted to exercises in honor of Louis 
Pasteur at the Town Hall, New York 
City. Chemical and medical societies 
have already held memorial meetings 
in commemoration of the hundredth 
anniversary of the birth of the French 
scientist, but this open meeting is 
planned especially for the general pub- 
lic. Ambassador Jusserand of France 
will preside and three or four brief 
addresses will be made by prominent 
educators and officials dealing with 
Pasteur 'a many activities. No charge 
.will be made for the tickets of admis- 
sion apd they will be sent to the various 
contributors and societies for. dis- 
tribution. * 


Explains German Connection 
of NewPotash Firm 

Representative States That German In- 
terests Are Not Backing Potash 
Importing Corporation 

German interests are not backing 
the newly formed Potasn Importing 
Corporation of America, according to 
an official statement of the company 
given to the New York Times on Jan. 

18. .The statement said that “neither 
the German Potash Syndicate nor any 
other German interests has stock irl 
the Potash Importing Corporation of 
America; neither can they in any way 
influence the policy of the new cor- 
poration.” 

A. Vogel, American representative 
of the German Potash Syndicate, said: 

* “It has been stated that the German > 
Potash Syndicate was anxious to con- 
clude an agreement with an American 
corporation in order to avoid taxation 
at home and that Germany would be 
seeking another loophole to avoid repa- 
rations payments, as it is believed 
that payments for German potash 
will be allowed to accumulate in this 
country. The new agreement does not * 
in any way change the liability of the 
syndicate to pay its German taxes, nor 
does the syndicate intend to accumulate 
dollar accounts in this country on ac- 
count of the reparations matter, be- 
cause the syndicate is in no wise in- 
volved in the reparations question. 

“The chief reason for the syndicate 
entering into an agreement with the 
Potash Importing Corporation of 
America is the fact that I notified the 
syndicate, more than a year ago that I 
would wish to retire within a reason- 
able time and that it would be nec- 
essary for the syndicate to look out 
for a successor, preferably in the form 
of an American corporation. The syn** 
dicate, therefore, accepted an offer of 
the Potash Importing Corporation of 
America to market: and distribute the 
syndicate’s products in the United 
States from May 1, 1923.” 


“Radium” Company Cited for 
Fraudulent Advertising 

Advertisements by the Aaban Radium 
Company, Chicago, 111., that a product 
manufactured by it contained radium 
is the basis of a citation just issued by 
the Federal Trade Commission. 

Based upon a preliminary inquiry, 
the Federal Trade Commission has rea- 
son to believe that this firm’s product 
contains no radio-active material and 
that its advertisements to that effect 
are deceptive. 

Messrs. Abbott* E. Kay and R. .T. 
NMfeon, # co-partners trading as the 
Aaban Radium Company, are named in 
the citation and have be£n called upbn 
to file an answer , and appear at a 
hearing to be conducted by the Com- 
mission. At this hearing witnesses 
representing both sides will be exam- 
ined to determine the, truth or falsity 
of the firm's advertisement^ and there- 
* after a decision wtll be reached by iht 
Commission. 
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Coal Commission Report 
Disappointing 

Brings Out No New Data or Explana 
tion of Price Spread Met ween 
Mine and Consumer 

In its efforj to be absolutely fair and 
to avoid placing responsibility before 
The blame is proved, the President's Coal 
Commission has brcught out a report 
which is certain to he a disappointment 
to the consumers of coal and to many 
members of Congress. In the coal trade 
Itself there is a very evident sense of 
relief. In the average investigation of 
this kind, it is customary to have some 
harsh things to say to operators, whole- 
salers and retailers, even before it has 
been established that they are guilty. 

The Jan. 15 report has all the indica- 
tions of a desire to avoid expressing 
conclusions until all the facte can he 
weighed. As a consequence, it may be 
piedicted that the* smaller consumers 
and a certain element in Congress will 
feel that the report is colorless and 
that the commission is not reaching 
tie seat of the trouble. It does not 
express an opinion as to whether or riot 
current prices are just. It does not .^iy 
whether or not the miners an* receiving 
a higher rate of wage than the con- 
sumers should be called upon to pay. 
No one is accused of profiteering. The 
report indicates in a general way some- 
thing ns to the spread between the cost 
at the mine and the delivery cost of 
coal, but it gives no due as to who i" 
responsible. Labor, transportation, 
over-development, storage and olliei 
matters an* discussed, but little is said 
about the business factors m coal Lor 
that reason it is certain that some of 
the gentlemen on Capitol Hill will eon 
elude that the commission has wntten 
“Hamlet” with Hamlet left out. 

Little New Data in Rneoin 
The more constructive thinkers both 
within and without the industry seem to 
be agreed that the commission did v\dl 
in making haste slowly. Even thus, 
who are expressing much disappoint- 
ment with the report are inclined to 
suspend final judgment, as to the possi- 
bility of the commission bringing out 
something concrete at a later date. 

A careful analysis of the report 
shows that there is little material in it 
which could not have been written on 
the first day that the commission sat. 
Nevertheless the presentation of this 


impossible by the mix-up over the cost 
forms. 

A significant feature of the report is 
the indication that the commission is 
not inclined to allow the industry to 
blame all of its ills on slowness of 
transportation. 

Employees of Commission 

In connection with its denial of 
charges that political patronage is be- 
ing handed out in the way of clerical 
positions the commission has issued a 
personnel statement giving the exact 
numbers of its employees in the various 
classifications. It follows: 

“Tht* commission's staff as at pres- 
ent constituted includes fifty-six tech- 
nical employees and ninety-three non- 
technical employees. The members of 
the technical staff include: Lour en- 
gineers, thirty-eight investigators, six 
assistant investigators, seven ex- 
aminers, one mineral geographer. 

“The noil-technical employees include: 
One secretary, one chief clerk and dis- 
bursing officer, one administrative 
assistant, one confidential clerk, forty 
statistical clerks, eleven stenographers, 
eight typists, two comptometer opera- 
tors, seven clerks, three calculating ma- 
chine operators, one statistical drafts- 
man, six operatives, one graphotype 
operator, two file clerks, three appren- 
tices and live messengers. 

“No member of the commission has 
a private secretary or messenger.” 

Export Statistics to He Compiled 
in New York 

After a careful study of the manner 
m which import and export statistic, 
air being collected, Commerce Socre- 
tan Hoo\ei lias decided to continue to 
compile those figures in New York. 

1 ‘‘gislative authority recently was given 
wlmh enabled the transfer of this sta- 
tistical work from the Treasury to the 
Commerce Department. The same law 
authorized the Secretary of Commerce 
to consolidate the Bureau of Commerce 
statistics in New York with the Bureau 
( r Foreign and Domestic Commerce and 
to transfer the work wholly or in part 
to Vi ashington. 

Since import and export figures must 
be hanuled largely during a compara- 
tively few days of the month, the im- 
pression long has prevailed that if the 
work were transferred to the Bureau 
of the Census in Washington, a large 


Rubber Planters Confer 
With Manufacturers ’ 

British Representatives Meet With 
American Manufacturers in At- 
tempt to Assure Future Supplies 

British rubber planters and American 
rubber manufacturers held meetings in 
New York last week, for the purpose 
of seeking some way of adjusting the 
rubber situation so that a price level 
equitable to both groups may be ar- 
ranged. 

The British planters, Sir Stanley Bois, 
Eric P. Miller and B. J. Burgess, repre- 
sent the Rubber Association of London, 
a group of planters controlling 70 per 
cent of the world's rubber supply. The 
American manufacturers represent the 
Rubber Association of America, whose 
membership is responsible for 70 per 
cent of the world's rubber consumption. 

The American committee is made up 
of H. Stewart Hotchkiss, vice-president 
of the United States Rifbber Co.; B. G. 
Work, president of the B. F. Goodrich 
Co.; William O'Neill, of the General 
Tire & Rubber Co.; C. W. Litchfield, 
of the Goodyear Tire & Rubber Co.; 
F. II. Brown, of Meyer & Brown, Inc.; 
William B, Pfeiffer, of the Miller Rub- 
ber Co., and Horace I)e Lisser, of the 
Ajax Kubbei Co. 

Washington 1 ntkuested 

The Department of Commerce is said 
to be interested in what the present 
conference may do. Assistant Secretary 
of Commerce Houston conferred with 
the British party Thursday night and 
returned to Washington. 

The work of the conference, which 
met in the rooms of the Rubber Asso- 
ciation m the Fisk Building, New York, 
began with an exposition to the visitors 
of the conditions surrounding the rub- 
ber manufacturing industry in this 
country. In their turn the British com- 
mittee put before the American manu- 
facturers a thorough outline of the 
situation in England and its colonies. 

Complain! Against Jobbei>>osing 
as Manufacturer 

Whether or not a jobber and whole- 
saler may rightfully advertise as a 
manufacturer is the question involved in 
a complaint issued by the Federal Trade 
Commission against the American Tur- 
pentine Co., a concern trading as the 
North American Fibre Products Co. 


material is regarded as very valuable number of employees could be tern- According to the complaint, the 
because the wide publicity will con- porarily released from their regular Amerean Turpentine Co. is a jobber 
tribute greatly to the popular under- duties to handle that peak. The survey and wholesaler of paints, varnishes 
standing of the entire subject. There- of the situation, however, developed that and similiar products, with its prin- 
port must be regarded more as a state- the work is expedited in New York by cipal office in Cleveland, Ohio. The 
ment of the problems. of the commission the fact that the statistical force has company, it is alleged, resells its com- 
thhn as a contribution to their final bo- close contact with the collector’s office modities under the name of the North 
lution. Not the shred of new statistical in the New York Custom House. American Fibre Products Co., and in the 

information is contained in the docu- Figures covering the imports during sale thereof advertises that such com- 
ment From a constructive point of the last nine days of September and modities are manufactured by the corn- 
view, this failure is regarded as the during the month of October are becom- pany so selling them, 
most serious because the report as it ing available only at this time. This The commission contends that this 
stands holds out no assistance to the long delay has been occasioned by the practice is an unfair method of compe- 
New York conference. An unusual op- changes of schedules caused by the en- tition, as it leads the public to believe 
pottunity was offered to get material actment of a new tariff act and by that the respondent’s products are pur- 
of a statical character before that, certain other changes in the classi- chased direct from the martufacturer, 
body, but this seems to have been made fications. thereby saving all intermediate profits. 
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Courses in Cereal Chemistry 
at Minnesota University 

During the first week in January, 
twenty-four men and women interested 
in cereal chemistry gathered together 
for a week of intensive study of wheat 
and wheat products. The work was 
given at the University of Minnesota 
and was in charge of C. H. Bailey. The 
morning sessions were devoted to lee 
tures and the afternoons to laboratory 
work. 

Dr. Bailey had charge of the work on 
hydrogen-ion determinations; R. A. 
Gprtncr discussed “Colloids and Pro- 
teins"; L. S. Palmer, “Wheat in Nutri- 
tion"; J. J. Willaman, “Enzymes in 
Fermentation"; H. K. Hayes, “Wheat 
Breeding"; E. 0. Stakman, “Wheat 
Diseases”; R. N. Chapman “Wheat and 
Flour Insect Pests" and A. C. Arny, 
“Wheat Classification.” 

The afternoon sessions were devoted 
to: Viscosity measurements of flour, 
using the MacMichael viscosimeter; 
hydrogen-ion determinations of flour; 
hydrogen-ion determinations of fer- 
menting dough; electrical conductivity 
measurements of flour. 

Applicants for the course were many 
times the number accepted. The latter 
were necessarily limited because of lack 
of laboratory facilities to handle a 
larger number. Tins large demand fot 
intensive training is conclusive evidence 
of the great desire on the part of cereal 
chemists for fuller information in this 
particular field of cereal chemistn. 
Certainly such a course as here out- 
lined could not be better given than at 
the University of Minnesota, for no- 
where, either in the United States or 
abroad, is more intensive work or more 
capable research work being done than 
at this university. The names of Dr. 
Gortnor and Dr. Bailey are at the top 
of the list of those who are applying 
the most advanced methods of physical 
and colloidal chemistry to the solution 
of fundamental flour and baking prob- 
lems. 

Scientific Control in Baking 

The physical properties of wheat 
flour seem to revolve largely around the 
colloid properties of its gluten. The 
capacity of the gluten to absorb water 
and to vary largely in its viscosity de- 
pend on the hydrogen-ion content of 
the medium in which it finds itself. This 
hydrogen-ion content is affected to a 
greater or less extent by the buffer ac- 
tion of the salts present, notably the 
phosphates. These buffer effects vary 
with the wheat flour grade. 

Fermentation, go necessary for the 
production of bread, is an enzymatic 
process, and the speed with which a fer- 
menting dough reaches the point where 
it is ready for the oven is largely a 
function of intensity of the acidity of 
such dough. 

In some of the largest bakeries of 

, country, the dough fermentation 
Period is under scientific control by fol- 
lowing the change in.p H as the fermen- 
tation proceeds. When the proper p B 
aas developed the, dough is placed in 
the oven. 


Paper Plant Expansion Keeps 
Pace With Water-Power 
Development 

As a result of the negotiations re- 
cently concluded between the provincial 
government of Quebec and the new 
company organized to develop the power 
resources of Lake St. John and the 
Saguenay River already in its initial 
stages, announcement was made at the 
offices of the Canadian Export Paper 
Co., Ltd., that Price Brothers & Co., 
Ltd., for which it acts as export selling 
distributor, has entered upon a 3-year 
program of expansion which will ulti- 
mately increase its present daily out 
put capacity of .300 to 900 tons of paper, 
or 280,000 tons a year, thereby setting 
a new record for Canada. 

The initial work of installation is 
already under way and the program 
calls for the production of 200 tons a 
day new output by January, 1924, and 
200 tons additional at the beginning of 
each of the two succeeding years until 
the maximum is reached. Price Bros. 
& Co., Ltd., owns or controls about 9,000 
square miles of freehold and leasehold 
timber limits in the valley of the Sague- 
nay River and the Lower St. Lawrence 
which have been roughly estimated to 
contain 20,000,000 cords of pulp wood. 

Wide Interest Evidenced 
in Paper Exposition 

In the Paper Industries Exposition to 
be held during the week, April 9 to 14, 
at Grand Central Palace, New York, 
while the American Paper and Pulp 
Association and its i elated associations 
aie meeting, three main groups will 
feature the list of exhibits. The first 
gioup wall cover paper-making ma 
chinery and the chemicals entering into 
the manufacture of paper; the second 
will be the making of paper itself, and 
the third the conversion of paper into 
its various subdivisions in which it 
reaches tin* public, such as boxes, twine, 
and specialties, as well as the large 
field of distribution to pi inter and con- 
sumer in the form of writing paper and 
other papers. 

The manufacturers of paper mill sup- 
plies have been prompt to take advan- 
tage of this opportunity to present their 
equipment to the paper mill executives 
who will K at the exposition. A large 
attendance of paper manufacturers and 
merchants during the week is likely be- 
cause of the fact that the exposition 
will be held during the week of the 
annual conventions of American Paper 
and Pulp and the National Paper Trade 
Associations and their affiliated organi- 
zations. The manufacturers of beaters, 
rolls and other similar heavy equipment 
3 are already well represented among the 
exhibitors as are also the chemical sup- 
ply companies, which sell bleach, colors, 
and all of the wide range of chemicals 
entering into the manufacture of, paper. 
The manufacturers of specialties, such 
as boxes, paper* twine and the like, are 
included among thoa£ who have con- 
tracted for exhibit space. 

The chief efforts of the exposition 


management, however, have at the out- 
set been devoted to the securing of edu- 
cational exhibits for the show. The -For- 
est Products Laboratory, of Madison, 
Wis., and the Research Laboratory of 
the United States Forest Service have, 
been invited to present an exhibit. An 
effort, for instance, is b#ing made to- 
have u special exhibit of the United 
States Bureau of Standards, which op-**, 
crates its own paper mill at the labora- 
tory in Washington, where tests are 
made of paper made by different proc- 
esses from miscellaneous materials. 

Plan Complete Study of 
Fastness of Dyes 

Experiments to determine the effects 
of various dyestuffs upon different tex- 
tiles are to be undertaken in the near 
future by the United States Bureau of 
Standard.#. Fastness in relation to 
moisture and light, oxidation and chemi- 
cal changes under varying conditions 
are to be studied especially. The ex- 
periments will continue some months. 

Exporters of textiles in particular 
are interested in a number of problems 
regarding the dyes put. into their goods 
which have arisen, accumulating over 
a course of years. It has been found 
that a dye which is satisfactory for 
the domestic trade sometimes fails to 
maintain its quality on exported fabrics. 

The Bureau of Standards has been 
asked to determine the degree of Wash- 
ing advisable under different conditions; 
the varying quality and quantity of 
dyestuff necessary to hold successfully 
in different mixtures of yarns; to 
study the problem of fading in mixed 
cokns and generally cover the subject. 

It is expected that, several trade asso- 
eiat ions of textile manufacturers will 
contribute to a fund with which the 
bureau may carry forward these experi- 
ments on a scale larger than that which 
would be possible with the limited ap- 
propriation at its disposal. 

Selenium Chloride Used for 
Activating Carbon 

A new and improved method of mak- 
ing a superior grade of purified car- 
bon at moderate cost has been recently 
invented by Prof. Victor Lenher of the 
chemistry department of the University 
of Wisconsin, and patented jointly with 
the General Electric Co. 

The material yielded by the process 
may be used for various purposes, such 
as an activated carbon in gas masks, 
or in the recovery of gasoline from* 
natural gas. As a purifier material it 
may be employed # in the manufacture 
of dry-ccll batteries or for electrodes. 

The new process consists of treating 
charcoal ^vith selenium oxychloride, a 
solvent for the hydrocarbons, removing 
the solution, and washing the residue. 
The product of such a treatflaenf is 
much purer than the product of other 
methods, it is said, and possesses great 
absorptive properties, and may be psed 
more effectively than ordinary activated 
charcoal for the absorption of 'gases. 
Relatively moderate temperaturefcbdlow 
100 deg. are used. ' 
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New Jersey Chemists Hear 
Chamot and Herty 

Record Attendance Attracted by Highly 
Practical Topic, “How Shall the 
Chemist Live?” 

“Solving iVohlemH by Means of the 
Microscope” and “How Shall the Chem- 
ist LfVe?” were the subjects discussed 
at the January meeting of the New Jer- 
sey Chemical Society, at the largest 
gathering ever held by that organiza- 
tion. Prof. E. M. Chamot of Cornell 
University, and president of the Tech- 
nical Photographic and Microscopical 
Society, recommended the microscope 
as a short-cut for chemical research. 
Recourse to that instrument, he de- 
clared, will save both time and money, 
particularly in “solving those problems 
which arise in that no-man’sdand lying 
between physics and chemistry and 
physics and the biological sciences. By 
means of some excellent slides, Dr. 
Chamot demonstrated the advantages 
of the microscope in examining such 
things as ancient coins, glazes on 
porcelain, toxtiles and furs. It was in- 
teresting to note that in the two Just, 
named eases, the mieiuscope shows 
marked difference in the structure of 
mulberry silk from the domesticated 
silk worm, wild silk and artificial silk. 
The characteristic properties of most 
animal hairs serve ns a quick and easy 
method of determining the sort and 
nature of any furs. 

flow Shall the Chemist Live? 

4 was Dr. Charles H. Deity’s dis- 
cussion of the economic status of the 
chemist, however, that most strongly 
appealed to the New Jersey chemical 
workers. Anything that affects the 
chemical industry, Dr. Herty declared, 
is bound to have its reaction on the 
chemical profession of this country 
Therefore, the policy of short-sighted 
.executives who have abandoned indus- 
trial research can only he regarded as 
a serious blow to the chemist. After 
reviewing the various lines of activity 
open to the chemist in both academic 
and industrial work, Dr. Herty called 
attention to the special appeal offered 
by the synthetic organic chemical in- 
dustry. Here is an industry with a 
greater proportion of output jier chem- 
ist than in any other branch of industry. 
The greatest enhancement per unit of 
raw material is directly attributable 
to the work of the chemist. 

American Chemists Should Lead 

Dr. Herty warned the leaders in the 
field of synthetic organic chemistry 
against being satisfied with simply 
dping as well as another nation has 
already done. “This country ” he said, 
“has the right to expect that American 
chemists, if given the chance, will lead 
the wofld in the development of chemi- 
cal industries, but this can only be ac- 
complished by research work of the 

» est type by men who dare venture 
untrodden fields.” Very aptly Dr. 
'HetVapptied to the chemical industry 
that btelfjfical truth — “when growth 
atop*, decay sets in.” He showed 
dearly by moans of employment figures 


taken from the Tariff Commission’s 
Census of Dyes and Organic Chemicals 
that the chemist is keeping pace with' 
his industry. In 1920, 2,406 chemists 
wen* employed in the synthetic organic 
chemical industry to produce 370,000,000 
lb. of products. In 1921, 1,561 chemists 
in this same industry produced but 121,- 
000,000 lb. of products. 

In concluding his talk, Dr. Herty 
t ailed attention to unsound public opin- 
ion regarding the chemical industry. 
He attributed much of this to the chem- 
ists' failure to keep the public properly 
informed. “We have no right,” Dr. 
Herty said, “to keep * the laymen in 
ignorance of what we are doing, and I 
should like nothing better than to see 
New Jersey, as the center of the chemi- 
cal industry of the country, take the 
lead in helping the people to know what 
chemistry has to offer.” 


* Make Byproducts Pay to 
Eliminate Waste 

Art important step forward in the 
campaign looking to the elimination of 
waste in industry is about to be made, 
Secretary Hoover has intimated. Plans 
are practically complete for a survey 
of the lumber industry with the idea 
of developing the wastes which can be 
eliminated profitably. 

Waste cannot he eliminated, to any 
important extent, by legislation. If it is 
to be prevented, it must be made profit- 
able. The contemplated investigation 
wi'l be made under a co-operative 
agreement between the Department of 
Commerce and the lumber industry. 
It is believed that a systematic and 
nation-wide study of wastes, by in- 
dustries, will reveal great opportunities 
for the utilization of byproducts. 




Personal 






Thomas M. Bains, Jr., of California 
has been appointed assistant, profes- 
sor of mining engineering, University 
of Illinois, Urbana. He will have 
charge of the coal-washing and ore- 
dressing laboratory. 

H. C. Barlow, formerly of the chem- 
ical and metallurgical branch of the 
Dominion Bureau of .Statistics, has re- 
turned to his former position as assist- 
ant. chemist for the Deloro Smelting 
& Refining Co., Deloro, Ont., having re- 
signed from the bureau. 

Robert Gilman Brown has been 
elected president of the Institution of 
Mining and Metallurgy, 1923-1924, to 
succeed S. J. Speak. 

Arthur P. Denton has resigned as 
sales manager, Pacific Portland Cement 
Go., to become district engineer for the 
Portland Cement Association, With 
headquarters at the San Francisco of- 
fice. 

T. A. Dines has been chosen presi- 
dent of the Midwest Refining Go., Den- 
ver, to succeed Henry M. Blaekmer, 
who has been made chairman of the 
hoard. Mr. Blaekmer will continue his 
active association with the company, 
leaving the details of the administra- 
tion of its affairs to Mr. Dines. Mr. 
Dines has been connected with the 
Midwest -company since 1915, when he 
was elected treasurer. 

Walter F. Graham, who for some 
time past has been associated with the 
Henry Souther Engineering Corpora- 
tion in Hartford, Conn., has resigned 
to take charge of the foundry opera- 
tions of the Curtis Bay Ship & Engin3 
Co., Baltimore, Md. 

Herbert R. Hanley, formerly of 
Bakersfield, Calif., has accepted the 
position of * associate professor of 
metallurgy at the Missouri School of 
Mines, Roll*, Mo. . . 

Colonel George T, Slade has been 
elected president of the Tide Water Oil 


Co„ New York, succeeding Robert B. 
Benson, who has become chairman of 
the board. 

Dr. Julius Stieglitz, director of the 
department of chemistry, University 
of Chicago, spoke before the Philadel- 
phia Section of the A.C.S., Jan. 18, on 
“The Laws of Chemistry Govern the 
Mechanism of Life.” 

Robert E. Swain, professor of chem- 
istry at Lcland Stanford University, 
sailed for Europe on Jan. 18. He ex- 
pects to be gone about 6 months and 
will visit various countries of conti- 
nental Europe. 

James G. Vail, of the Philadelphia 
Qyartz Co., presented a paper on 
“Uses of Sodium Silicate” before the 
Association of Corrugated Paper and 
Fiber Box Manufacturers, New York 
City, Jan. 18. 

.The following men from the Univer- 
sity of Chicago will give talfy/by radio 
from the Chicago Daily NAt's station: 
Feb. 20, Prof. Julius Stieglitz, on 
“Chemistry and Medicine”; Feb. 27, 
Prof. H. I. Schlksinger, on “Radioac- 
tivity,” and March 6, Prof W. D. 
Harkins, on “The Structure of Atoms.” 

The following officers have been 
elected for the Southeast Texas Sec- 
tion of the A.C.S. for the year 1923: 
President, L. S. Bushnell; vice-presi- 
dent, W. A. Slater; councilor, F. M. 
Seibert; treasurer, L. B. Howell, and 
secretary, P. S. Tilton. 

Obituaiy 

Albert H. Miller, chief metallurgist 
of the Nicetown works of the Midvale 
Steel & Ordnance Co. and an expert 
iu steel analysis, died Jan. 11, at Amb- 
ler, Pa. He was 43 years old. Mr. Mil- 
ter Whs k graduate of the University 
oi Pennsylvania and entered the^em- 
ploy of the Midvale company in 1801;* 
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In Chemical. Metallurgical and Allied Industries 

A Survey of the Economic ^and Commercial Factors That Influence Trade in Chemicals and Related Commodities 
rcvai in ^ nces ant ^ Market Letters From Principal Industrial Centers 


The Present Trend of Business 

Betum of Confidence, Higher Prices, Easier Money Conditions and 
Growing Volume of Manufacture Form Basis 
of Favorable Prediction* 

By Percy II . Johnston 

President, Chemical .National Hank of New York 


A N ANALYSIS of the present situ- 
■ ation reveals indications that busi- 
ness has entered a period of increased 
activity and that an appreciation of 
values in the commodity markets is 
under way. The fact that confidence in 
future values has been largely restored 
is evidenced by the pronounced rise in 
the price level which has occurred in 
the past few months in contrast to a 
continued decline during the preceding 
year and a half. While difficulties in 
handling the increased freight traffic 
by the transportation system have be- 
come an important factor in the current 
industrial situation, yet the railroads 
are dealing efficiently with the problem 
and it is not thought that the ill effects 
of congestion will be more than tran- 
sitory. 

More serious, indeed, is the possible 
shortage of labor and a resultant rise 
in the wage scale. It is of significance 
that in England, with whose product^ 
we must compete in the markets of the 
world, no correspondingly definite fise 
in commodity prices has yet occurred 
and instead of an increase in the wage 
scale, recent reductions have been re- 
ported. In fact there is in England 
considerable unemployment. 

Increased Purchasing Power 
Of the forces at work tending to 
bring about an increased volume of 
business and higher prices the most 
important is the enormous supply of 
credit available for industry ami com- 
merce, . due primarily to an unprec- 
edented amount of gold at present in 
the country. The increased cost of 
production of articles of manufacture, 
due to a higher wage scale and the 
enhanced value of raw materials, tends 
to raise the price of the finished prod- 
uct. Other forces which will tend to 
effect a rise in commodity values are 
the increased purchasing power of the 
wage-earner; the recent tariff law, 
which increases the price of importa- 
tions of both raw materials and manu- 
factured products; and finally the specu- 
lation which invariably accompanies 
®asy .money conditions and a rising 
commodity market* .. Increased volume 
of tra ding W}11 be accentuatecl bdth by 
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the fact that inventories have been 
well liquidated, and that the ultimate 
consumer who has deliberately, during 
the period of falling prices, postponed 
purchases not of an absolutely neces- 
sary nature, will immediately supply 
his accumulated needs when he is con- 
vinced that the market is rising. 

Europe’s Problem 

It is, however, futile for us to look 
for the return of full prosperity m 
America until the re-establishment of 
war-torn Eh rope on a sound economic 
basis. America cannot have continued 
prosperity while Europe is at the same 
time prostrate. The question of an 
economic readjustment cannot and will 
not take place until the matter of 
reparations is definitely concluded and 
its faithful performance is undertaken 
in the right spirit. This is Europe's 
job and must be solved by Europe before 
the rest of the world can sit at the 
council table and work out a general 
plan for stabilization and the re-estab- 
lishment of sound commercial inter- 
course between nations. 

Prospects for 1923 

Although it is beyond the ability of 
any man to forecast what the year 
1923 holds in store*, yet it is our con- 
clusion that American business has 
definitely emerged from a state of de- 
pression and has progressed into a 
constructive period of recovery. 
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MONTHLY* FLUCTUATION IN CEMENT 
■ . PRODUCTION, STOCKS AND 


“Chem. & Met.” Weighted 
Index of Chemical Prices' 

hnw - 100 for 11113-14 

This \vt*ok 174 . tl 

wwk 171.71 

Januarj, 1 0 L‘ 1! . 144 

January, 11*31 . . . \ \ jgi 

January, 1930 .. ’ 242 

April. 11*18 (IiIkM . 280 

April, #1*21 (low) 140 

A inarknl riso in this week’s index, 
number * trulls from the oonsldcrtibly 
iiiKlM*r prlrtH for both cottonseed and 
linseed oils SliRhtly lower quota- 
tions on caustic soda did not affect 
tin 1 Index upptccinblj 


Record Shipments of Cement 
Made in 1922 

Both Output and Shipments Show 

Marked (Jains Over 1921, Accord- 
ing to (Jt'oLogicul Survey 
Figures 

During the year just ended the out- 
put of finished Portland cement is esti- 
mated to have reached 113,870,000 hbl., 
as compared with 98,293,000 bbK in 
1921, a gain of 10 per cent. These 
figures, which are those of the U. S. 
Geological survey, are based on actual 
returns from producers, although lack 
of reports from four producers made it 
necessary to estimate figures in their 
cases. 

A total of 110,563,000 bbl. of cement 
was shipped to consumers throughout 
the United States during 192 2. This 
represents the heaviest total of ship- 
ments recorded in the history of the in- 
dustry. Shipments during 1921 reached 
05,051,000 bbl., or a little over three- 
quarters of the total for the year just 
passed. 


CEMENT PRODUCTION SHIPMETNTS 
AND STOCKS 


1921 1982 

No. of bbl. No. of bbl, 

Production 98,293,000 118,870,000 

Shipment h 95,051,000 116,568.000 

Stocks on hand at 

end of year ... 11,938,000 9,184,000 


Stocks of finished Portland cement 
at factories, Dec. 31, 1922, amounted to 

9.134.000 bbl., or 2,804,000 under the 
quantity «on hand one year ago. 

There were also about 2,823,000 hbl. 
of clinker, or unground cement, at f the 
mills at the end of December, as against 

1.949.000 bbl. at the beginning of the 
morith* 

Aft shown in the accompanying table, 
stocks on hand. Dee. 31, m2* were slot 
than those available Dec, U, 
l* 21 * W shipments exceeded production 
by nearly 3,000,000 barrel*. 
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Stabilizing Influence Seen in New York 
Chemical Market 

Manufacturers Advance Prices on Acetate of Lead and Hydrofluoric 
Acid — Potassium Salts Show Strength on Spot 


A CTIVITY in the chemical market 
■ has been limited to a few special 
items during the past week and trad- 
ing in general was of a routine nature. 
Prices for most chemicals held to their 
former levels, with a few increases 
noted, due, it was said, to increased 
producing costs. The chemical market 
in general seems to be quite slow in hit- 
ting the new year stride and several 
leading interests are expressing their 
-disappointment at this condition. It is 
generally believed, however, that the 
gradual recovery will lead to a com- 
pletely stabilized market which will 
show satisfactory results in the long 
run. 

Dealers in arsenic were inclined to 
offer spot, goods at lower prices. Sev- 
eral fair-sized tonnages were reported 
on dock from Japan. It should be 
pointed out, however, that the market 
still retains a very strong position And 
any pronounced buying activity will 
tend sharply to advance spot quota 
tions. Producers of acetate of lead an- 
nounced an increase of lc. per lb. for all 
grades. The recent, rise in the metal is 
directly accountable for the new price. 
Caustic potash is quite linn on the spot 
market, due to the dilliculty experienced 
in obtaining foreign shipments. Cans 
tie soda for export was a shade easier, 
although the domestic inquiry contin- 
ued fairly active The bichromates 
showed a slight tendency to strengthen 
on the spot market and dealers were 
not anxious to offer any round lots at 


inside figures. Ammonium nitrate was 
m very strong demand, with spot 
stocks completely exhausted. Fluoride 
of soda, acetate and chlorate of soda, 
formaldehyde and oxalic acid contin- 
ued along moderate lines with demand 
merely of a routine nature. 

Principal Price Changes 

Acetate of Lead — Producers an- 
nounced an increase of lc. per lb. on all 
grades due to the increase in lead prices. 
Quotations for white crystals range 
around 13(ml3i<\ per lb. Demand is 
quite active. 

Acetate of Soda — Several sales were 
recorded around 6ic. per lb. The gen- 
tral range, however, is around <>^(a)7c. 
A few stressed lots were noted on the 
spot market and these had a strong 
tendency to weaken quotations. 

A) untie — Several large shipments 
from Japan weakened the spot market 
and jobbers W’ere quite willing to accept 
business at 15 lc. per lb. Buyers showed 
no anxiety to pay top figures and actual 
trading was of a limited nature. The 
range was around 15', (0)155 r. 

Utah remote <>/ Soda — Small lot trad- 
ing seemed to feature this market and 
prices ranged around 7i»(m8c. per lb. 
Pound lots were ottered down to 7*c. 

Pleaehnty Louder - Producers con- 
tinue to quote 2c. per lb. foi large 
(hums, f.o.b. works in carload lots. Spot 
goods all in limited supply and dealers 
quote $2.25 per 100 lb. for odd lots. 


Paint and Varnish Industry 
in 1921 and 1922 

Census Figures for Januarj -June, 1922, 
Are 1.5 to 50.5 Per Cent More 
Than in 1921 

The first semiannual statistics of 
paint and varnish production taken at 
the request of the industry by the 
Census Bureau show a marked expan- 
sion of these industries during the first 
half of 1922, thus confirming forecasts 
made at the November convention of 
the National Oil, Paint and Varnish 
Association. The report covers the out- 
put in the first 6 months, Jan. 1 to June 
SO, 1922, with comparisons for the cal- 


endar years of 1920 and 1921. The ac- 
companying tabular statement pre- 
sents the statistics' 

The data were compiled from reports 
from 402 establishments, of which 104 
reported the manufacture of white lead 
in oil; 120 the manufacture of zinc 
oxide in oil; 228 the manufacture of 
other paste paints; 337 the manufacture 
of ready mixed and semipaste paints; 
and 240 the manufacture of varnishes, 
japans and lacquers. 

The next report will cover the 6 
months period ended Dec. 31, 1922, and 
for comparative purposes the figures 
for the calendar year will be given, as 
well as the calendar year figures for 
1921 and 1920. 


PRODUCTION OF PAINTS AND VARNISHES, 1920, 1921 AND 1922 
4 1922 

Jan l to IVr Cent of 

June 30 1921 1920 Increase 1 * 1 

(6 months) (Full Year) (Full Year) 1921- 1920- 

Lb. I,b. Lb. I922t 1921 


Paints: 

0 . Paste paints . . 207,469.000 382,490,000 343,626,000 8 5 113 

10 White lead in oil . 138.942,000 273,874,000 209,372,000 1.5 30.8 

Zinc oxide in oil .... 4.341,000 5,770,000 7,946,000 50.5 —27.4 

Other paste paints 64,186,000 102,846,000 126,308,000 24, 8 —18.6 

Bendy mixed end semi-paste, including wall Gal. Gal. Gal. 

painta. "mill whites, end enamels . 31,159,000 44,500,000 55,248,000 40.0 —19 5 

Varnishm, Japans, and laoquert 24,998,000 34,316,000 49,594,000 45.7 —30.8 

* A minus sign ( — ) denotes decrease, f Increase with respect to ono-kalf of 1 92 1 . 


The demand continues along very ac- 
tive lines. 

Carbonate of Potash — A moderate 
improvement was reported in the cal- 
cined and hydrated grades. Offerings 
were not as plentiful as noted during 
the past few weeks and inward mani- 
fests seem to have decreased consider- 
ably. Calcined 80-85 per cent is now 
quoted at 5:, l @(n\ per lb. with hydrated 
at 7c. per lb. 

Caustic Potash— Imported 88-92 per 
cent is reported higher on spot at 7c. 
per lb. The strong position of the for- 
eign market is keeping prices unusually 
high. Consuming inquiry continues 
moderately active. 

Caustic Soda — Slightly lower prices 
for export were announced due to the 
lack of buying interest. Spot quo- 
tations range around $3.45(o)$3.50 per 
100 lb. f.a.s. Domestic inquiry is quite 
active with contracts quoted at $2.50 
per 100 lb., basis 00 per cent f.o.b. 
works in carload lots. 

Chlorate oi Soda — Demand continues 
along routine lines, with domestic 
makers quoting around 6$@G3c. per lb. 
Imported material is being held at the 
same level. 

Cyanide of Soda — Domestic pro- 
ducers continue to quote 23c. per lb for 
96-98 per cent goods and report a fair 
consuming business. Imported ma- 
terial ranges around 19(q)22c. per lb., 
according to strength and quantity. 

Claondc ol Soda — Activity has been 
quite limited during the week and 
prices loi imported goods were lower 
at 9(n)9ic. per lb. Domestic prices 
ranged around KHa lOAc. per lb. 

Formaldehyde Pioducers continued 
to quote 1 fie. per lb. for carload lots and 
lGk. for smaller quantities. Demand 
is somewhat easier due to several sec- 
ond hand offerings around 1 5:1c. per lb. 

Oxalic And-- Domestic material on 
spot ranges around ]3c. per lb. witli 
imported held at 13), (a) 13 Ac. duty paid. 
Demand has been quite active of late. 

Soda Domestic busings was 

reported quite satisfactory /jf/ilh sev- 
eral earlot transactions at $1.75 per 100 
lb. in single bags. Contract business 
was reported in fair demand at $1.20 
per 100 lb., f.o.b. works, basis 48 per 
cent, single bags, carload quantities. 

Linseed Oil — Prices for spot goods 
were advanced 3c. per gal., due to the 
higher seed market. Oil in carload 
quantities, cooperage basis, sold around 
90c. per gal. for immediate delivery. 

23,260 for a Dollar 

German marks as & medium of inter- 
national exchange almost dropped off 
the market Jan. 18 when cable transfers 
on Berlin fell to $0.000043. This is a 
new low record, equivalent to 23,260 
marks to the American dollar. 

The note circulation of the Reichs- 
banle at the end of December, 1922, 
amounted to 1,200,000,000,000 marks, 
compared with 754,000,000,000 'marks 
at the beginning of December and .. 
469,000.000,000 at the beginning of 
November. 
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Better Volume of Business 
in Chicago Market 

Price Tendency Generally Upward With 
Fairly Active Trading 

Chicago, Jan. 18, 1923. 

A very good volume of business was 
reported from practically all divisions 
of the industrial chemical market. Spot 
goods were moving well and withdraw- 
als on contracts were quite heavy. 
Prices held firm, particularly on im- 
ported material, where the uncertainty 
of replacements strengthened the mar- 
ket. The tendency all along the lino 
was upward; buyers apparently real- 
ized it and were taking on supplies be- 
yond their immediate requirements. 

Prices Well Maintained 

Alkalis were well maintained in price 
and were reported as moving in a good 
volume in the spot market. The ground 
76 per cent caustic soda was quoted in 
moderate lots ai $-1.25 per 100 lb. and 
the solid at $3. 50. Caustic potash was 
sharply advanced in the spot market 
and 8c. per lb. on the 88-92 per cent 
material was the best offer noted. This 
advance was not surprising, as the spot 
price on caustic potash has been below 
the import cost for some time past 
Soda ash was in good demand and the 
price was steady at $2.25 per 100 lb. 
basis cooperage. 

Potash alma was in fair request and 
only moderate supplies were available 
for spot delivery. The iron-free lump 
was quoted m Single cask lots at 4&(rn5r. 
per lb and the powder m similar quan- 
tities at 5i(mGu jK>r ]|>. Ammonium 
(hloriilc, white granular, was in good 
demand, with the spot price firm at 8 (a 
Sir. per lb. It was possible to better 
these figures slightly on material for 
shipment from the East. Barium suits 
were unchanged m price and were in 
only fair demand Unrinm chloride 
was offered in small or moderate lots at 
Slid pet ton. The carbonate was quiet 
ml supplies were available at $90 per 
ton. White arsenic continued very 
scarce and high priced with only a few 
very small lots offered at 17c. per lb. 
The shortage of arsenic has had an ad- 
verse effect on the copper sulphate mar- 
ket and very little of the material is 
moving. Due to the strength of the 
metal, however, the price has been 
maintained at Or. per lb. for less than 
carload lots. Carbon tetrachloride was 
firm and unchanged at 10&(o)llc. per lb. 
in large drums. Carbon bisulphide con- 
tinued scarce and the spot price was 
well maintained. The best offer for de- 
livery from stock was 7k’. per lb., but 
it was possible to dt> some better on ma- 
terial for shipment from the works. 
Moderate lots of formaldehyde moved 
to the consuming trade and the price 
was firm at 17c. per lb. in less than 
or ’ ' Furfural was available at 

per lb. in 1,000-lb. lots and should 
™d a good market if formaldehyde 
continues to advance. Glycerine was 
quiet and supplies qf the c.p material 
were available in drums at l£@18Jc. 
per lb. 

Phosphoric anhydride was in better 
demand, but the price was unchanged 


at 40c. per lb. for 1-lb. tins in case lots. 
Cyanide of potash was firm and un- 
changed at 66c. per lb. Yellow prussi- 
ate of potash was weaker on spot and 
supplies were available at 40c. per lb. 
The red prussiate of potash was also 
weaker and it was possible to do 92c. 
per lb. in single cask lots. 

Linseed Oil and Turpentine 

Buyers were not interested in linseed 
oil and only small quantities were mov- 
ing. Boiled oil in single-drum lots was 
quoted at 96c. per gal. anti the raw in 
similar lots at 94c. 

Turpentine was too high priced to be 
of interest to most buyers and conse- 
quently very little moved. Today's 
price for single drums was $1.69 per 
gal- 

Steel Market Continues 
Active 

Prices Are Stiffening and Consumption 
Is at a Higher Kate 

Pittsburgh, Jan. 19, 1923. 

The steel market continues at the ac- 
tive rate reached in December, there be- 
ing very free placing of orders by all 
classes of buyers, though it. is notice- 
able that the proportion of early de- 
livery business is larger than what 
might be considered normal. Prices are 
stiffening, in general, and while it can 
hardly he And that the whole steel 
market is in the ad. of advancing, there 
is something occurring along that line. 

The various steel consuming lines ap- 
pear to be operating at somewhat bet- 
ter rates than in December. 

Production a,nd Labor Supply 

The rate of steel production seems 
to depend chiefly upon labor supply. 
The actual physical capacity, between 
50,000,000 and 55,000,000 tons of in 
gots a year, is far above the recent op- 
erating rate or any that is likely to 
he attained. While labor supply has 
improved somewhat since October, it 
has not improved as much as might 
have been predieted on the basis of 
the season of year, which curtails out- 
door work and must release many men. 
As construction activity promises to be 
as heavy this spring as last autumn, if 
not heavier, tin* steel industry's pros- 
pect is that it will have a greater lubor 
shortage next April than it had last 
October. 

Steel ingot pi eduction was quite uni- 
form during the last 3 months of the 
old year at a rate of about 40,000,000 
tons a year, representing somewhat 
more than 75 per cent of capacity. By 
the end of this month the rate may be 
5 per cent better and the high point 
may represent a gain of 10 per cent, 
the high point naturally falling in 
March, always a good month for oper- 
ation, For later months, much de- 
pends on labor supply and something 
may depend on the pressure of buyers 
for deliveries, though in general it 
looks as though the steel industry could 
run fairly well on momentum to the 
middle of the year, even should the 
present buying movement taper oft, of. 
which there is no sign thus far. 


In most finished steel products there 
is more or less of a rising tendency. 
With one exception, conspicuous in con* 
sequence, this tendency is seen only in 
what is frequently called “the inde- 
pendent market/’ which has sometimes, 
and particularly in 1920, # been an en- 
tirely separate institution. The Steel 
Corporation’s general policy, as exem- 
plified by its action last November in 
continuing its old sheet and tin plate’ 
prices, has been to make no advances. 
Shapes and plates, however, it has ad- 
vanced this week, from 2c. to 2.10c„ 
while it leaves bars at the old price of 
2c. The object seems to be to restore 
the old differential, which ruled pretty 
steadily before the war. Among the 
independents at least bars have really 
been stronger market wise than plates 
of shapes for some time past. 

The Cambria Steel Co. started the 
advancing movement in the heavy 
rolled steel products late last week, 
advancing its price on bars, shapes 
and plates from 2c. to 2.10c., and other 
independents have been following, prac- 
tically all being now on a 2.10c. basis. 
This make the market, 2@2J0c. on bars 
an(4 2.10c. on shapes and plates. A few 
independent nulls are quoting above 
2.10c. on the less desirable plate 
business. 

Rising Price Tendency 

An advance m the independent mar- 
ket in sheets is imminent, several mills 
having already withdrawn from the 
market at. the old prices. The Steel 
Corporation could hardly take action 
in any event, ns it is practically sold 
up tin sheets until June. The regular 
market is 2.50c. on blue annealed, 3.35c. 
on blacks, 4.35c. on galvanized and 
4.70(m. r »c. on automobile sheets. A re- 
spectable tonnage of blue annealed, for 
early delivery, is now going at 2.60c. 
The prediction is that the independents 
will advance black and galvanized $3 
a ton, to 3.50c. and 4.50c. respectively. 
They are all sold for a large part of 
the current quarter and an advance if 
nude will doubtless carry with it an 
opening of order books for the sec- 
ond quarter. 

Semi-finished steel, including billets, 
slabs and sheet bars, is strong at its 
recent advance of $1 a ton in the mini- 
mum, and offerings are scant, the mar- 
ket. being quotable at $37.50@$38.60. 

Pig iron is rather quiet in point Of 
turnover, the quietness attracting some 
.attention. Prices are steady or firm, 
but are not being very seriously tested, 
as the inquiry is almost entirely for 
small prompt lots. The market stands 
at $27.50 for bessemer, $25(5)$26 for 
basic and $27(S)$28 for foundry, f.o.b. 
valley furyaces. 

Connellsville coke has softened a 
trifle in the week, but shows little sign 
of receding to its level of early De- 
c. iiber, prompt furnace being now at 
$8 @$8.25 and prompt foundry at 
$9@$9.25. There is no interest what- 
ever exhibited in the matter of see* 
ond quarter contracts, Connellsville 
steam coal is off somewhat, frequently 
going at as low’ atf $2.76, byproduct 
holding firm at $8,75@$4; 
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Current Prices in the New York Market 

FOR CHEMICALS, OILS AND ALLIED PRODUCTS 

Although lht*Ho prices arc for the spot maiLet in New York City, a special effort has been made to report the American 
manufacturer’s quotations whenever available. In many instances these are for material f.o.b. works or on a contract basis 
and these prices are so designated. Quotations on imported and resale stocks are reported when of sufficient importance 
to have a material effect on the market. Prices quoted in these columns apply to large quantities in original packages. 


General Chemicals 

Acetic anhydride, 85% , drums lb $0 

Acetone, drums ]h 

Aoul, acetic, 28%„ hbl .. 1 00 ll>. 3 : 

Acetic. bbl , . .. look 7 i 

Glacial, 99}%„ carboy*. . lOOlli 12 I 

Wdhc, crystals, bbl ||. 

Boric, powder, bid .. lb 

Citric, kegs , , , lh 
Vormic, 85%% .. . ii. 

Gallic, tech .. . II, 

Hydrochloric, IR" tanks, 100 II, « I 
Hydrolluoric, 52' , carboy* )|, 

Lttrfic, 44' ;,, lech , light, 
bid .... II, .1 

22 ; tech, light, bl,l lb .( 

Muriatic, 20", tanks, 100 lb |.( 

Nitric, 46% eat bo\s II, .( 

Nitric, 42". ruibovH II, ( 

Oleum, 20% , Oinks . ton 17. ( 

Oxalic, crystals, bid )1> .1 

Phosphoric, 50', carboys 11, .( 

Byroipilltc, rr«ublim<><| II, I ' 

Sulphuric, 60 .tanks ton 0 f 

Sulphuric, 60", drums Ion 12 ( 

Sulphuric, 66% tanks ton 14 ‘ 

Sulphuric, 66° drums ton |0 t 

Tamnc, H S I* , 1,1,1 . II, < 

Tannic, tech , bid lb, .4 

Tartar ir, imp or\ s , bid II, t 

Tartaric, ini[* , powrl . bid II, 1 

'Part anc, domestic, 1,1,1 lb 

TllW'Ntifi, per lb of W() II, | f 

Alcohol, butyl, drums gal I 

A I r o It a 1 etl.vl (Cologne 
spirit), bl.l, pal 4 7 

Alcohol, methyl (ms Methanol) 

Alcohol, denatured, |88 proof 

No. I . Kill 1 

Alum, ammonia, lump, bl, I lb li 

But ash, lump, bid II, (1 

Chrome, Jump, potash, bid lb (1 

Aluminum sulphate, com , 

burnt 100 lb I 5 

Iron free bugs lb (I 

Aqua ammonia, 26°, drums II, 0 

Ammqjiiu, anhydrous, o\ 1 lb 1 

Ammonium carbonate, pond 

.otuikn , . lb 0 

Ammonium nitrate, tceh , 

casks . lb I 

Amyl acetate tcch , drums Kill 2 8 

Arsenic, win to, powd , bid lb I 

Arsenic, ml, powd . kegs , . II, I 

Barium carbonate, nl,I . . ton 75 (1 

Barium chloride, bid . , , ton 04 0 

Barlqm dioxide, drums. lb I 

Barium nitrate, casks I) 

Barium sulphate, bid... II, 0 

BlancHxc, drv, bbl .. II, 0 

Blanc fixe, pulp, bbl . ton 45 0 

Bleaching powder, f.o.b whs , 

drums I (Hill, 2 0 

Resale drums 100 II, 2 2 

Borax, bbl lb 0 

Bromine, east'll lb 2 

Calcium Hoetate, bays 1 00 11, 1 5 

Calcium carbide, drums lb 0 

Calcium chloride, fused, drums ton 22 
Gran, drums , lb 0 

Calcium phosphate, mono, 

bbl. ... lb 0 

Camphor, oases lb 9 

Carbon bisulphide, drums lb 0 

Carbon littarhlondf, drums lb I 

Chalk, precip —domestic, 

light, bbl lb, 0 

Domestic, hcavx , l.hl . lh II 

Imported, light. bbl lb o 

Chlorine, liquid, c\ Imders lb I) 

Chloroform, tech , drums. jb 3 

Cobalt oxide, bbl, ,.ll> 2 1 

Copperas, hulk, t o b w ks ton 20 Ik 

Copper carbonate, bid lb 4 2 

Copper cyanide, drums lb 5 

Coppermtlphnte, cr\ s , bbl . 10011, 6 0 

Cream of tartar, bl.l lb 2 

Dextrine, corn, bums 100 lb 3 2 
Epsom salt, than , teeh 

B bhl 100 lb 2 P 

Epsom ,s*k, imp., tech . 

_ ’bags too lb l ii 

Rpfoht salt, U.8,P., dom , 

, bbl ; . 100 lb* 2 5i 

KiW, drums.. . , ib. I 

.Ethyl acetate, com., 85%, 

drum*.,.. gal. ,8i 

Ethyl acetate, pur* f acetic 

„ atlim, 00% to 100%) gal .9 

Form*kW»ydc, 40% , bbl. lh . |< 


I' ullers earth, f r, b ttniitu net ton 
1 ii i it rs eai t h mq, , pnw-l , net tun 
I ii iel ml, ref , drums pal 

I I’u'*el oil, <a iale, drums pil 

< 1 1 tub# rsh.'dt , w ks , baps 1 00 It, 

( daubers salt , imp .bags 100 11, 

( lb i erine, e p , druuiH extra II, 

! Glveeriin , dynamite, drums II, 

' ludim , resubhmed . II, 


s ton $30 00 -$40.00 

i , bags ton 18 00 - 25.00 


49 


>0 

linn nude, ml, caska 

Ib 

12 - 

18 

18 







45 


50 

Lead 




% 80 

1 

00 

White, hrmie cabonnlr 

, dr\ , 



12 


I2J 

ermks 


08 - 

. 08 J 




White, 111 nil, keg» 


in*- 

12 

.It 


II; 

1 { e* 1 , dry, rusks 

Ib 

i o{- 

. I0J 

.05 - 


05' 

!!« <1, in nil, kegs 

ib 

12 - 

14 

1 , 00 

1 

10 

Lead ae< tale, white cr\s 

.bbl 11, 

13 - 

Hi 

.04 b 


05 

be el aisen.'ite, powd , il.l lb 

21 

22 

06 


(II. [ 

J.irix -H\drat,<sl, bid 

per I >n 

16 «« - 

17 00 

17.00 

18 

00 

Limi , Lump, bli! 

28011, 

3 63 

3.65 

. 1 ) 


1 

Lit h'irgi , enmni , casks. 

II, 

09',- 

10 

.OK 1 


09 

1 at hiiphntic, bid 

11. 

06 J 

07 

I 50 - 

1 

61) 

Miuniesiuiii rath , teeh 

bays Ib 

07 

074 

9 f)0 - 

10 

01) 

Mi thin. >4, 95 ' , , bbl 

pal 

1 2 3 

1 25 

12 00 

14 

00 

M-ihami|, 97% .bbl 


1 25 - 

1 27 

14 50 - 

15 

00 

Nieki I salt, double, bh! 

11, 

10 - 

HP 

19 00 - 

20 

00 

N'lelo 1 Milts, Single, bl.l 

lb 

11 

HI 


.40 - 

45 

Phnsphni im, re-1, Cases 

lb 

35 - 

4 ) 

30' - 

31 

Phosphm us, yellow, eases 

II. 

30 

35 

31 - 

P 

Pot a ‘-slum biehr-m.ate, casks 

11. 

10 - 

101 

- 

3? 

Potassium bromide, gian , 
hhl 



1 00 

1 20 

11. . 

18 

25 

18 

23 

Potassium cm bonnte, 80-85' , , 






e denied, casks 

lb 

05 ; - 

06 

4 75 

4 95 

Potassium chlorate, riowd 

It. 

07’- 

08 



Potassium cyanide, drums 

Ib 

47 - 

80 


Ib 10 

Kill 2 HO 
lb I5J 

Ib I I 

ton 75 00 


, 2 10 
,n 20 00 
\ 4 20 


lb. 

13 - 

.15 

fHl. 

,80 - 

/85 

Ii? 

.95 - 

1.00 

.16 - 

164 


But .is mim hydroxide (eruiNtie 

pot ash) drums 100 lb 

BotasMtim iodide, cases lb 

Potassium nitrate, bid lb 

Potassium permungunat e, 
tltuins lb 

Potassium prussiute, rid,” 
cask a lh 

B,,t asm urn prussiute, yellow, 

csk.s ‘ 1|, 

Salamiuonme, white, gran , 

casks 11. 

Gray, gran , casks Ib, 

Safi .da, Idd 10011, 

Salt cake (bulk). . tun 

Hilda ash, light, 58'’,' flat, 
bags, contract 10011, 

Soti a ash, light, basis, 48%, 
bags, contract, fob 
uks . 100 lb 

Soda rush, light, 58%, flat, 
hags, resale 100 II, 

Soda ash, dense, bags, eon- 
I met, basis 48',, 100 lb 

Hot la ash, tlense, in hags, 

resale . ,100 lh 

Hu da, ermstie, 76%, solid, 
drums, fas. 100 II, 

Soda, eaustie, 76%, (mini, 
drums, contract 1 00 11, 

Soda, caustic, basis 60,. 

wk* , contract 100 lh 

Soda, eaustie, ground ami 

flake, contracts 100 lb 

Soda, caustic, ground ami 
flake, resale 100 II. 

Sodium acetate, works, bags II, 
Sodium bicarbonate, bid 100 lb 
Sodium bichromate, casks lh 
Sodium bisulphide miter cuke) ton 
Bodmin bisulphite, powd , 

I STM.b) lb. 

Sodium chlorate, kegs It. 

Sodium chloride long ton 

Sodium evil mile, com* .. lb 

Sodium fluoride, bbl lb 

Sod^im hyposulphite, l'l. jb 
Sodium nitrite, eaaks lb 

Nullum peroxide, powd , cases lit 
Sodium phosphate, dibasic, 
bh! . .. lh. 

Sodium prussiat*. yel. drums jh 
Sodium silicate (40", drums) 100 !b 
Sodium silicate (60°, drums) 1 00 lb 
Sodium sulphide, fused, 60- 
62% drum*. . . . . , lb. 

Sodium sulplute.ory*., bid... lo. 
Strontium citrate, puwd*. bbl. lo. 
Sulphur chloride, yel drunm , lb. 
Sulphur, crude . •. , . ,. ion 

Sulphur dioxkfe, liquid, cyl, . . Ib, 

Sulphur, 8mir7bbl 1 00 lb. 

Sulphur, roll, bbl 100 H>. 


-$17 00 Tale — imported, bugs. 

- 32 00 Talc — domestic powd , 

- 4 05 Tin liiehlond, , bbl 
2 40 Tin oxide, bbl 

I 40 Zuic earbonati , bags 
I 25 Zinc chloride, gran, bbl 
19 Zinc evaimh , drums 
I7J Zinc oxide, X \, bbl 


Coal-Tar Products 

Alpha-naphthol, crude, bbl II. $ 

Alphtt-nuphthol.rf t , bbl Ib 1 

Alphu-Unphthvlamim , bid lb 

Aniline oil, duims lb 

Aniline salts, bbl lb 

Anthraei in , 80' , , dnuju- jb. 

A n t h r a e e n e, 80' , , imp , 

drums, duly paid lb, 

Anthrmiumoiie, 25%, paste, 

drams 11 . 

Benraldeh\d< l SB.nubov.s lb. I 

Benzene, pun, wat. t-white, 

tank* and drums gal 

Benzene, no- t <|, .,/■ pul 

Benzene, 90* , , drums, je.snh gal 

Benzidine has- , bid lb 

nonziduieHulldnte, bid lb 

Benz a s and, 1 Sl'.kigs |l. 

Benzoate d snd.i, t Sl'.bbl lit 

Benzyl ehh.nd- , 05-07' , , n r ( 
drums . lb 

Benzyl « Moridi tei It , duims 11 » 
Beta-naphtlml, mi id ,|dd lh 

Beta-naphlliol, ted. ,bld lb 

Bctu-nnphth\ lamnie, t. eh jb I I 

Carbnenl, bbl jl. 

Oresol, L S 1' , dnitn.s lb 

Ortho-erenol, drums 11 . 

Cresyhc ueid, 97%, resale, 
drunm gal 1 % 

95-97% , ditine, result gal ’ 

Diohlor benzene, drums 1 I> t 

Diethylauilme, driuiiR jb ,! 

Dimethvlamline, drums lb .3 

Dmitrobenzene, bbl . jb % 

Dinitroclorbenzei.e, bid . , jb % 

Dinitronaphtliulene.bbl lb. .? 

Dinitrophemd, bbl jh ,3 

Dinitrotolueiie, hl.l jh ,5 

Dip oil, 25' , , drums gal. .j 

Dij)hen\lnimiie,bl I lb. .5 

H-acid, bbl j|, .7 

Metu-phcnvlei.odiamiiip, bbl jb 9 

Minhlers ki toiie, bbl jb. 3.5 

Monoehlorhenzene, driiiim jb C 

Monoethylanilme, drums jj> 9 

Naphthalene, crushed, bl.l lb. ,t 

Naphthalene, flake, bbl jb. .f 

Naphthalene, bulla, bbl jj> ,C 

Naphthmtnteofsuda, bbl lb. !5 

Naphthiome and, erude, bbl jb .6 

Nitrobenzene, duims lb. .1 

Nitro-naphtlialene, bbl . lb. .3 
Nitro-toluene, diunm . . . . lb *| 

N-W acid, bbl II. 12 

Orthu-uinulophetiol, kegs lb 2 3 

Orthiwlichlorbet.zene, druuiH jb . 1 

Ortho-mtrophenol, 1 . 1.1 jb. .9 

Ortho-nitrotohieiie.diums lb. l 

Ortho-tohndme, bl.l . jh j 

Bara-anudophenol. base, kegs ib I 2 

Baru-anudophemil, H(’l, jtegs lb | 3 

Bara-dieldorbenzene, bl>l jl.. . | 

Poranitrainline, bid jb . 7 

Bara-nttrotoluene, hbl ib 5 

Bara-phetivlenedumnne, bbl 11 . 1 5 

Parn-toluidine, bbl jj. g 

Bhthalic anhydride, bbl jj>. .3 

Phenol, T S B , drums . lh 3 

Picric acid, bbl , jb 2 

Pyridine, don. , drums gal 

Pyridine, imp , duims . gaj 2 8 

Renorcmol, teeh , kegs.... Tb I 5 

ReNoreinol, purr, kegs. . lb. 2 0 

U-Rftlt,. bbl ]j,. 5 

Salicylic arid, teeh , bbl lh 4 

Salicylic and, BSP, bbl lb. .4 

8 o 1 v 6 n t naphtha, xvatcr- 
white, drums gal. .3 

Crude, drums gaj. , 2 

Sulphanilie acid, crude, bbl.... Fb. .2 

Thionorhanilide, kegs jb. .3 

Toluidiuc, keg* jb. 1,2 

Tolakiine, mixed, keg* lb. .3 

Toluene, tank cat*. gal. V 

Tolusae, anim* gal.' .4 

,Xy|wines.drumt 4 . IW :4i 

Xjrlszte.pure, dniir^. , . , %%% gal. . 4 

Xy4eofc, com., drums. gal, .4) 

Xytarn, oom., tanka t . . gal *; Jl 


II. 

5 95 - 

$1.00 

Ib 

1 05 - 

1.10 

lb 

.28 - 

.30 

lb 

. 164- 

17 

lb 

.24 - 

25 

lb. 

.75 - 

1.00 

Ib. 

.65 - 

.70 

Ib 

70 - 

.75 

lb. 

1 35 - 

1.40 

pal 

35 - 

.40 

gal 

26 - 

.32 

pal 

34 - 

.35 

11. 

85 - 

.90 

Ib 

75 - 

.80 

11. 

72 - 

.75 

11. 

.57 - 

.65 

11. 

.25 - 

.27 

lb 

20 - 

.23 

lh 

55 - 

.60 

lb 

25 - 

.26 

lb 

1 00 - 

1.25 

11. 

75 - 

.90 

lb 

. 14 - 

.20 

11. 

. 18 - 

.22 

pal 

1.25 - 

1.30 

gal 

95 - 

1.00 

lb 

07 - 

.09 

lb 

.50 - 

.60 

lb 

.39 - 

.41 

lb 

.20 - 

.22 

lb 

.22 - 

.23 

lb. 

.30 - 

.32 

lb 

.35 - 

.40 

lh 

.22- 

.24 

??:'• 

.25 - 

.30 

.54 - 

.56 

lb 

.75 - 

.80 

n. 

95 - 

1 00 

lb. 

3.50 - 

3.75 

lb 

08 - 

10 


lb. 

.58 -> 

.65* 

lb 

.60-* 

.65 

lh. 

.10 - 

.12 

lb. 

.30 - 

.35 

lb 

.15 - 

.17 

II. 

1 20 - 

1.30 

lb 

2 30 - 

2.35 

lb 

.17 - 

.20 

lb. 

.90 - 

.92 

lb. 

124- 

.14 

lh 

14 - 

. 16 

II. 

1 25 - 

1.30 

lb 

1 30 - 

1.35 

lb. 

.17 - 

.20 

lb 

.75 - 

.80 

lb 

55 - 

.65 

lb 

1 50 - 

l 55 

lb 

85 - 

.90 

lb. 

.35 - 

38 

lb 

35 - 

.37 

U> 

20 - 

22 


nominal 
2 80 - 3 00 

1 50 - I 55 

2 00 - 210 


L20- 1,30 
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Rosin B-D.bbl.. 

Rosin E-I, Dbl 
Rosin K~N, bbl. . 

Rosin W.O.-W W.,bbl... 
Wood rosin, bbl. .. 
Turpentine, spirit* of, bbl 
Wood, steam (hit , bbl 
Wood, dest. dint , bbl. . 
Pine tar pitch , bbl 
Tar, kiln burned, bbl . . 
Retort tar, bbl 
Rosin oil, first run, bbl 
Rosin oil, second run, bbl 
Rosin oil, third run, bbl 
Pine oil, steam dint 
Pine oil, pure, dost dixt . 
Pine tar oil, ref... 

Pine tar oil. crude, tan 
f.o.b. Jacksonville, Fla. 
Pine tar oil, double ref , bbl 
Pine tar, ref , thin, bbl 
Pinewood creosote, ref , bl 


Naval Stores 


2801b. 

$6 15 - 


280 lb. 

6 30 - 


280 lb, 

• 670 - 

$6 75 

280 lb. 

7 75 - 

8 23 

280 lb. 

6 25 - 


gal 

1 53- 

1 t\ 

gal. 

1 35 - 


gal. 

1 25 - 


2001b 


6 00 

500 lb 

_ 

12 50 

5001b. 

. 

II 01) 

gnl 

43 


gal 

47 - 


gal 

53 - 


gal. 

- 

90 

gal 

. .- 

85 

gal. 


46 

ks 



. gal. 


35 

... gal. 

, . - 

75 

gal. 

- 

25 

d. gal. 

. ' 

.52 


Vegetable Oils 


Castor oil, No, 3, bbl. .. lb 
Castor oil, A A, bbl lb. 

Chinawood oil, bbl lb 

Coeonut nil, Ceylon, bbl .. . lb 

Coconut oil, Cochin, bbl . lb. 
Com oil, crude, bbl lb. 

Cottonseed oil, crude (f o.b 
mill), tanks . . lb 

Summer yellow, bbl . ... lb 

Winter \ ellow, bbl lb 

Linseed oil, raw, car lots, bbl. gal 
Raw, tank cars (dom.) ... gal 
Boiled, 5-bbl. lots (dom.) gal. 

Olive oil, denatured, bbl gal 

Palm, I, agos, casks ll>. 

Palm kernel, bbl . . lb 

Peanut oil, erude, tanks (mill) lb 
Peanut oil, refined, bbl , . . . lb 

Rapeseed oil, refined, bbl gal. 


ivaproiTu un* rnuiuu.iuu, 

Rapeseed oil, blown, bbl.. 
Soya Dean (Manchurian), bbl. 
Tank, f.o.b. Pacific coast .. 


;al. 


Fish Oils 

Menhaden, light pressed, bbl gal 
Wlutu bleached, bbl . gnl 

Blown, bbl. . . . gal. 

Whale No. I crude, tanks, 
coast lb 


$ HI 
121 
16 
09J 
. 10 
II 

09 J 

hi 

ii 

.90 
.89 
95 
I 10 
08 
.08} 
.12 
.15 
83 
.87 
• Hi 
.091 


$0 60 - 


- $ 


II] 
12 
91 
90 
96 
I 15 
08 > 
09 
13 
16 
84 
88 

. 09] 


06} 


Dye & Tanning Materials 


1 nvi-divi, bags ... 
Kustie.Htieks .... 

Fustic, elupH, bags. . . 

Logwood, sticks 
1 jogwood, chips, 'nigs 
Sunme, leaves, Sicily, bags , 
Sumac, ground, bugs 
Sumac, domestic, bags 
Tapioca Hour, bags . 

EX TRAC 

Archil, cone , bbl. 

Chestnut, 25 ( tannin, tanks 
1 )n i-divi, 25' ' tfinnin, bbl . 
Fustic, crystals, bbl 
istic, liquid, 42 ’, bid 
( »ambier,Iiq , 2 r v: tnnnm.bbl. 
Hemal me crys , libl 
Hemlock, 25' ,' tannin, bbl 
Hjpermc, solid, drums 
H ypernir, liiiuid, 5 I bbl . . 
Logwood, cry*, bhi . . 

Logwood, In | , 5 1 bbl. . 
Quebracho, solid, 65% tannin, 
bbl 

Sumac, dom., 5 1 bbl. 


ton $18 00 -$39 ()0 

ton 30 00 - 35 00 

04 - 05 

28 00 - 3ft 00 
02} OH 

65 00 - 
55 00 - 6ft 00 
35 00 - 
.03]- 05 


lh 

ton 

lb 

toll 

toll 

toll 

lb. 


$0 Ifi ■ 
02 - 
04 - 
20 - 
08 - 
08 - 
14 - 
04 - 
24 - 
14 - 
.19 - 
.09 - 

.04]- 

.061- 


$0 20 
0) 
05 
Li 
09 
09 
18 
05 
26 
17 
20 


Waxes 

Bay berry, bbl lb 

Beeswax, refund, dark, bags, lb 
Beeswax, refined, light , bags., lh 
Beeswax, pure whife, cases. lh 
Candellila, hags . lb 

Curnauba, No I, bags . lb. 
No 2, North Country, bags lb. 
No 3, North Country, bags lb. 
Japan, cases lh, 

Mont an, crude, bags. . lb. 

Paraffine, eru<lc, match, 105- 
llOmp f lb. 

Crude, scale 124-126 in p , 
hags lb. 

Bef-, H 8- 1 20 m.p.. bugs lb. 

Ref., 125 m.p., bags lb. 

Ref, 1 28- 1 30 m.p , bags lb. 
Ref., 1 33- 135 pi p .bugs, lb. 

Ref,, 135-1 37m p.,bap« lb. 

Stearic acid, sglo pressed , bags lb 
Double pressed, bags . .. lh 
Tnpla pressed, bags lb. 

Fertilizers 

Ammonium sulphate, bulk, 
f.o.b. works 1 TO lb. 

raw, 3 and groom. 

Sggggf* 


$0 30 - 
.30 - 
.34 - 
.40 - 
.34 - 
.38 - 
.23 - 
.17 - 
.15 - 
.03}- 

.04 - 

. 02 )- 
•03]- 
.03]- 
.04 - 
.04]- 
.05 - 
. 10 - 
. 101 - 
.11 - 


$0 31 
32 
35 
41 
35 
40 
.24 
17} 
15} 
.04 

.04} 

. 02 ] 

.03} 

.04] 
.05) 
10} 
. 10 ! 
• H) 


$3.20- $3.25 
1*0- 3.75 


I hosphate rook, f.o.b. mini's. 

Florida pebble. 68-72% ton $3 5Q - $4 00 

Tennessee. 78-80%, ton 7 00 - 8 00 

Potassium muriate. 80', , bogs ton 35 55 - 38 25 

Potassium sulphate, bags. unit 1.00- 

Crude Rubber 

Para —Fpnver fine , ll» $0 29 - $0 29} 

Fpnver coarse lh 24 - 24) 

I’priv er enueho ball. lb 26 - 26} 

Plantation- I irxt latex crepe lb 34 - 34) 

Ribbed smoked sheets lb. 34 - 34} 

Brown crepe, thin, 

Heun lb 27 - 28 

Amber crepe No I , lb 27 - .28 


Asbestos, crude No |, 

fob, Quebec. sh ton 

Asbestos, shingle, fob, 

Quebec ... sh ton 
Asbestos, cement, fob, 

Quebec sh tou 

Barytes, gnl , white, f o b 

mills, bbl . net ton 

Bar>tes, grd , off-color, 

f o b. mills bulk. net. 'on 

Barytes, floated, fob. 

Ht Louis, bbl . . . net ton 

Barytes, crude f.o u. 

mines, bulk net. tnn 

Casein, bbl , tech .. lb. 
China clay (kaolin) crude, 

f n b Ga .... net ton 

Washed, f.o.b Ga... net ton 

Powd., f.o.b Ga. net ton 

(’rude fob. Va net ton 

Ground, f o.b. Va. . net ton 

Imp., lump, bulk . net ton 

Imp .Down. net ton 

Feldspar, No. I pottery, long ton 
No 2 pottery ... long ton 

No. I soap long ton 

No. I Canadian, f.oh 

mill long ton 

Graphite, Ceylon, lump, first 
finality, bbl lb. 

Cevhin, chip, bbl. lb, 

High grade amorphous 
crude . . , ton 

Gum undue, amber, sorts, 
bags ... lb 

Gum Iragacanth, sort a, bags lb. 

No I, bags lb. 

Kieselgulir, fob. Cal . ton 

Fob N Y (on 

Magnesite, crude, f o b Cal, .ton 

Pumice stone, imp , casks. lb 
I bun , lump, bbl 11) 

Dom .ground, bbl lb 

Shellac, orange fine, bugs lb 

Orange superfine, bugs II >. 

A. (\ garnet, bngs lb 

T N , bugs lb 

Silica, glass Hand, f <> I) Tnd ton 

Silifti.suud blusl , f u b Hid ton 

Silica, amorphous, 250-mesh, 
f«. bill ton 

Silica, bldg. »und, f.o !> Pu. ..ton 

Soapstone, coarse, fob. Vt., 
bags . . ... .ton 

Tide, 200 mesh, fob, Vt., 
bags . .ton 

Tale, 200 mesh, fob Gu , 
bags . ton 

Tale, 200 mesh, f o l» L.»s 
Angeles, bags ton 


Refractories 

Bauxite brick. 56%', AljAi, fob 
Pittsburgh 

Chrome brick, f.o.b. Eastern ship- 
ping points 

Chrome cement, 40- 50%' CrjOz ■ 
40-45%, Cr»Oj, *, eks, f o.b. 
Eastern shipping point') 

Fireclay brick, hi fpialitv, 9-lu. 
shapes, f o.b. Ky. w ks 
2nd. quality, 9-in. shapes, f o b, 

wks , 

Magnesite brick, 9-in. straight 
(f.o.b. wks ) 

9-in. arches, wedges and kevs 
Scraps and split a... 

Silica brick, 9-m. sizes, fob. 
Chicago district 

Silica brick, 9«m. sizes, f.o b. 
Birmingham district 
F.o.b. Ml. Union, Pa 
Silicon carbide refract buck, 9-m. 


aterials 

$450 00 - 

$550.00 

60 (K) • 

80 00 

15 00 - 

17.00 

16.60 - 

20.00 

13 00 - 

21 00 

24 00 

28 00 

‘ft: 

•ft 

7 00 - 

9 00 

8 00 

9 00 

14 00 - 

20 00 

8 00 - 

12 00 

13 00 - 

20 00 

14 00 - 

20 00 

40 00 - 

45 00 

6 00 - 

7 00 

5 00 - 

5 50 

7 00 - 

7 50 

20 00 

21 00 

05 

05} 

04 - 

04) 

35 00 - 

50 00 

15 - 

16 

50 - 

60 

1 75 - 

1 80 

40 00 - 

42 00 

50 00 - 

55 00 

14 00 - 

15 00 

03 - 

05} 

05 - 

.05j 

06 - 

07 

8 3 - 

.84 

85 - 

86 

80 - 

81 

81 • 

82 

2 00 - 

2 50 

2 50 

5 00 

17 00 

17 50 

2 00 - 

2 75 

7 00 - 

8 no 

6 50 - 

9 00 

7 00 - 

9 00 

16 00 

:S 

20.00 

ton 

$45- 50 

ton 

50-52 

ton 

23 27 

ton 

23 00 

1,000 

40- 46 

1,000 

36-41 

ton 

65-68 

ton 

80-85 

ton 

85 

1.000 

48-50 

1,000 

*18-50 | 

1,000 

42 44 | 

1,000 

1,100.00 > 


lb. 

$0.90- $0.93 

lb. 

6.00- 

lb. 

3 50 - .4,00 


$6 00 - $9.00 


22 00 - 23 
18 50 - 19 
9 00 - 9 

8 00 - 8 

17.50 - . 

25 00 -.... 
.tfl]- 


. 01 ] 


Icrrotumtsten, 70-80%, 

_ IM'fib.ofW.. 
l errtv-uraiiium, 35-50*’ of 
T , H . per lb. of U. * 

I* errovanad mm, 30-40*:; , 
peril). of V . . 

Ores and Semi-finished Products 

Bauxite, dom. crushed. # 

dried, fob shipping 
points 

Chrome fire, Calif concen- 
trates, 50* , mm Cr v n ; , ton 
Cif Atlantic seal maul tun 

Coke, fdry .fob ovens toll 
Coke, furiutoc, f.o b ovens., ton 
Fluorspar, gravel, (o.b. 

milieu, New Mexico . . . ton 
Fluorspar, No 2 Lump — 

Kv. & III mines ... (on 
Ilinenite, S2*j, TiOj . lb 

Manganese ore, 50*;,, Mn, 
elf Atlantic seaport... unit 
Manganese ore, chemical 
(MnOj) , . ton 

Molybdenite, 85% Moth. 
w pcrlb.MoSj.N.Y lb 

Monaeite, per unit of ThOt, 

• e if.. Atl seaport lb. 

Pyrites. Hpan., fines, c.i f. 

Atl. seaport .. .. unit. 

Pyrites, Span , furnace site, 

c 1 1. Atl seaport unit 

Pyrites, dom fines, f o.b. 

mines, Ga , . unit 

Rutile, 95% Tit >j, .. lb. 

Tungsten, scheelite, 60% 

WOj and over, per unit 

W() 3 

Tungsten, wolframite, 61 
W< )j and over, per u: 
wo, ... 

Uranium ore (carnotite) per 
tt) of U ? ( ) 8 .... 

Uranium oxide, 96% per II 
I’sOx . 

Vanadium pent oxide, 99* , . lb 
Vanadium ore. ner lb. V«Oj . lb 
Zircf>n, washed, iron tree, 
f o.b Pablo, Fla . . lb, 


.30 - 

75.00 - «0,i 


.70 - 
.06 - 
.11]- 
ll|- 


,73 

.Of 

.12 

.12 


Nominal 

. 12 - 


. unit 8.00 - 


8.50 


unit 7.50- 8.00 

75 


lb 

lb 


3.50 - 

2 25 - 
12 00 - 
I.Q0 - 


.04]- 


.13 


Non-Ferrous Materials 


and 


Copper, electrolytic 
Aluminum, 98 to 99% 

Antimony, wholesale, Chinese 
Japanese 

Nickel, ordinary (ingot ) 

Nickel, electrolytic 
Nickel, elect rol> tic, resale 
Nickel, ingot and shot resale 

Monel metal, shot and blocks 

Monel metal, ingots 
Monel metal, sheet burs 
Tin, 5-t<»n lots, iMrnits 
Leaf I, N< w A or k . spot 
Lend, 1'} St Louis spot ..... 

Zinc, spot, New A ork 
Zinc, spot, E. Ft. Louis 

OTHER METALS 


Cents per Lb. 

14 625 
22.00-23.00 

6.62-7.00 

36.00 

39.00 

32.00 33.00 
36 00 

32.00 

35.00 

38.00 
38 623 

7.60 
f. 55 

7 057* 10 
6.70-675 


•iilver (eiunmereuil) 

nz. 

$0.65} 

' ‘udmnun 

lb 

1 15 

Binniuth (5001b lots) 

lb 

2 50 

Cobalt 

lb 

3 00693.25 

Magnesium, ingots, 99*’; 

lb 

1 . 00%! 1 , 05 

Platinum 

oz 

110.00 

Indium 

oz 

250. OOto 275. 60 

Palladium. 

OS, 

65.00(4 70 DO 

Mereurj 

. 7511). 

72.00 


Ferro-Alloys 


Fcrrotitanium, 1 5-1 8% 

f o.b. Niagara Falls, 

N. Y. ton .$200.00 -1225.00 

Ferrnehrotniuin, per lb. of 

Cr, 6-8% C .lb. ,11- .111 

4-6% C- .. .lb. .11]- .12 

Ferromanganese, 78-82% 

Mn, Atlantic setdxf. 

dutypaid / dretetn 102.50 - 107.50 

Spkgeli&eml^ai^Mmi r-ton 35.00-, 37,00 

ms 


Mojiperlb.'^ro. . , T rib. 

gr.ioa 38 M- 0 


, gr. ton ISO. 00 - 


^.,00 


FINISHED METAL PRODUCTS 

Warehouse Price 

_ , Cents per Lb. 

Copper sheets, not rolled 20 75 

Copper bottoms 30 75 

Coppirrods 20.50 

High brnss wire .... 19.50 

H igh brass rods , 17.00 

D)w brass wire .... ...... 21 10 

Low brass rmls 22 00 

Brazed I >runw tubing 24 25 

Brazed bronze t ubing 29.00 

Beam lews copper tubing . ... 25 25 

Beamless high brass tubing 23.50 

OLD METALS — The following are the dealers’ 
purchasing prices in cents per pound: 

Copper, heavy ami crucible 

Copper, heaw and win 

Copper, light and bottoms 

Lead, heavy 

1>ead, tea * 

Brass, heavy ... 

Brass, light 

No I yellow brass turnings ,. , . 

Zinc 



Structural Material 

The following base prices per 100 lb. 

structural shapes 3 in. by ] in. and 1 

I in. and heavier, f flora jobbers' 
cities named : 

Structural shapes , , . * ^$S 

Sort steel bars 

ttSaSS^: ill 

Plates, H<> ! in. thick. 3 ,?♦ 
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Industrial 

Financial. Construction and Manufacturers' News 


- 


Construction and 
Operation 

Alabama 

111 VICE Falls- -T he Audit lu III Link Co 
has plans under wn> foi ext* unions and im 
provements in its plant, ini hiding tin- in- 
stallation of considerable additional equip 
tnent n. L Henson, Andalusia , and 
Harold Staid* >, River Fulls bead tie <<>in 
pant 

Arkansas * 

Litter Ruck Tin* Arkrms.i!- Link A. Tile 
Co has inquiricn wilt fot povter equipment 
arid other opei ntmg maehirmr \ toi iii'-tal) i- 
t ion at Its plant. 


Florida 

Twil-V Tin Citrus Growers Supph ' . 
t < < » nth ionmd with a capital of $lir>,000, 
lias plan 1 - under consideration for the 
( * tablii linn nt of a n» w plant fot (lie mnnu- 
I’otUH *>f insect i< ide<< foi u-« on eitrus 
it< t- L M Staines is president, and K. it 
< 'arnph* II, vi* <• pi esident. 

Georgia 

\n,i M't Mei i > 1 ti otta i - , op* rating a 

l«»* ul brmk-marmfa* tin mg plant at tin* foot 
<>l Cwiitnelt St, will install a*lditional 
eqtiipm* nt for th* in.inufaetuie of hollow 
III*' \ new kiln, ahout xoti ft long. is br- 
ing * onstmrled. The mnipam is headed 
In A 11 and F, It Mein 

Illinois 


California 


Tory (Rein County) The Ft* moot Salt 
is planning for extension* and improve- 
ments In it* plant at Toln, neai Mo|a\* 
estimated to * ost about $50.0011, m< hx'lnn* 
equipment .1 c, Marlin is gnminl nine 
nger 

San Rimio Tlie Savage Tim *'<•. in mu 
faetuiei of automobile tins, will net ill 
additional equipment at its plant 1m * mi 
sudernble increase In pt'oduetlon 

Los Anuixks The Soda A l‘i»ta-h * rnp 
recently organized with a capital m 3 ( *i mm 
shares of stoik, no par value, is p*'if)*ting 
plana for the ((instruction of a in w pi mt on 
local sit* 1 secured noun* thin ,im Tie 
works will include an expeinnenl il lilim.i 
lory for developing new protests ot manu- 
facture, arid aie (‘stlmated to cost in excess 
of $1.500.1100, in* hiding mat Inm iv Th* 

* ompan> Is also <u ranging L t th* opmatimi 
of raw' material lands in N*\adi when 
extensive deposits of sodium sijlpliit* * u 
bonate and bicarbonate ,ue available C 
W.* Culpepper i" president Ldwanl I’ 
Hhaw, ti easurer , and F ,1 M«Cuii* -<.n 
try. 

Santa Rauiiaiia- The Shell Co of Cali- 
fornin, Sun Frauds* o, baa acquired piop- 
orty at NaUdpucdeis Vve, m at Milpv Si 
aw a site fur th*' const met Ion "f a new 
storage and distributing plant, estimat'd to 
cost in excess of $ f* 0 0 , n 0 0 , witli equipment 
Work wdll b<> placed umler wav at an < *il\ 
date, llendquartci a are at 313 Sairnmne Si , 
San Francisco 

San Francisco Th«> Western Sugui Re- 
finery, 2 Pin*' St , will eommence th* Im- 
mediate erection of a new 1 -story building 
At. Its plant, covering two cllv bio* ks on 
23d and Delaware Sts., estimated to cost 
about $245,000. The company is a sub- 
sidiary of the Sprockels Sugru Co same 
address. 

OakIaANI>— T he Hi* hmond Sanitarj Mfg 
Co., manufacturci of sanitary war*, lum 
Awarded a conti net to Snmmri strom 
Brothers, 300 11th St. Oakland, for tie- 
erection of a new 2-storv budding at ‘ML 
and Alice Sts., estimated to cost ahout 
$25,000 L. L. Ford, 306 14th St is an In 
tect 


TichaohaYI - The Henry Cowell Lime A 
Cement Co., 2 Market St, San Fiumisco, Is 
said to b** perfecting plans lot tie i.nh 
erection of Its pioposed new cemcnt-munii- 
faf luring plant on prnpcrlv i tenth a* - 
quired ut Tehaehnpl, near Bnkcrslleh). <sti. 
mated to cost more tlmn $ 1,000 mm wUh 
machinery. 

Midi MONtv- Tire Synthetic Ire i Coloi lag 
Products Co., 17th and Clmnslm Sts, e. 
planning for the rebuilding of the portion 
of its drvJng department reccntlj (lest toyed 
by Are. v 

Pittwuukj- The Columbia St« * 1 *\,rp ie- 
;«;»itly organized with n capital of $70,000,- 
100, to tak*' over- and merge tlie Columbia 
Steel So., with local mills, and the Utah 
Coal & Coke Oo„ Salt l^ike Clt>, has plane 
under way for extensions and improvements 
in the PUt»hurg works, to include the erec- 
tion of a number of new mills and open- 
hearth furnaces, The work w ill cost in ex- 


IS 


f&OO.OOO. WiRglnton & Creed, hend 
of the Pacific Oae A Electric Corp., 445 
Sutter St. San Francisco, is president of 
the new corporation. 


Ciikwuo i; K Nikola^ A C( » , 1227 \\ * *-t 
Van LiiM'ii St, murmiifaeliireij- ol lacijueis 
and kindred pmdiuts will soon award a 
general contra* 1 ! for th*' erection of their 
piopos* tl n**w 2-storv plant, ">0\70 ft. ad- 
joining lit** prevent winks. to « ost appmxi- 
maleh $50,000 Mev* r A: Cook 30 North 
Imilmiri St , Clu* ‘a go, are at chit* * tv 
Tn i,ohvim,k Th*' I topper Lap* t C«, ha 1 
k <|it)i i*d tin* local plant of th*- 1-1 Z i)p*-n*'i 
Lie c*>, and will mu tlm stm* tun* in * mi- 
ni rlion with iK propos* d mw paptt null 
Im which plans are being <ompie1e*l The 
mw mill to |h* (onstrueted will b< lo*.iti-d 
on an adjoining silt- ami m «stimat*d (<• 
• ost $75,000, with the pr* vent building, it 
will ntovide for an imtnl eap.oih ol thoiil 
‘at tone per (lav 15 lloppi-i )-. pie-idelit 
and K 1C Cobirte, m t nln \ Iii.imimi and 
gi-mtal m inager , Walti-i II I’toviin. Tiv 
loi v ill* . is \ it e pr esid< nt in < h it g< 


Indiana 

L vst CmcAdo -The 1’iesod M* i I Mfg 
Co. of Last Chicago, Iml . .mmninos (hat 
it wall begin eonstruction on it- 2-story 
t. u ton and oflleo stunt hit tlm \»ar. the 
building to he used for the production of the 
Mmphv sti’H ear tads Ac* ordmi: u. plans 
th*- i-ompam purposes to bu.Id a bin k. steid 
amt eornnle stun tur<* t*i cost $70o.*Mln 

Inpi \NAi*oi,iK -The Marion Paint Co, 358 
South Meridian St , has leased building 
at 360 Meridian St , for extensions in Its 
plant Additional equipment will be In- 
stalled for considerable Imrea'-td niodue- 

tlon 

Now A mian v Til*' Uohmann Hint licit* & 
T.ivlor t’o . Silver St, is planning for the 
ei' i turn of a 2-story and basement foundry, 
30\320 fl , nt its xtove and rang* works. 
* -tlmated to cost approximately $35,000 
L.*L will b«* asked at an earlv dal* Artliui 
It Smith, Norton Itldg, lxnnsville Kv , is 
.liehiteet in ebargo. 

PKNnt.ETov — - The Heformatorv Hoard, 
iMillanapolis, has tentative plans undei 
e*msid, -ration fot* the <‘onstru<tion of a 
foundry at the new Indiana Ueformatorv , 
Pendleton J W. Nash, Indianapolis, John 
O’Neil and Joseph E Henning comprise the 

< ommltteo in charge of purchases C A H 
Shldeler is superintendent at the Institution. 

Imuanapous The Radio Chemlenl Co, 
i ceetilly organized, lms arranged f*>r the 

< st.ihlishment of a new plant at 315 North 
I >< 'la ware St. 

Louisiana 

Fovvlkr — The Southern Carbon Co Moil- 
I*)*-, Ln., 1ms plans under wav for the con- 
struction of a new plant nt Fowler, com- 
prising 8 operating units for tlm production 
"f carbon black and kindled specialties, 
estimated to cost approximately $SOO.OOO, 
with machinery. The company is also ar- 
ranging foi the erection of a new 2-unit 
plant at Npjker, and has commenced work 
on a 6-unit factory at Swartz. The entire 
project Is expected to cost close to $1,500.- 
000, including machinery. 


Maryland 


Baltimore -T he Tin Decorating Co., 
Boston and LJftwood Aves., has awarded a 
contract to the West Construction Co., 
American Bldg., for the erection of « new 
1-story plant, 10«tl68 ft., estimated to cost 


about $45,000. Work will be placed under 
way at once 

Massachusetts 

Indian' Okpii \rp — The Fiberlold Corp", 
manufacturer of celluloid composition prod- 
uces, lias tentative plans under considera- 
tion for th*- rebuilding of the portion of its 
plant destroyed by tin*, Jan. 8. with loss 
cstimnt* d at close to $50,000, including 
•'quipmcnt 

Mam.stit-- -The Filer Fibre Co., Filer 
City, is pushing construction on its new 
local plant and plans t*> have the struc- 
ture rends foi the machinery installation at 
an earl.v dal* Th** innitml works will give 
employin' nt to about 100 men. M, Oberdor- 
I'er is v ie* -pi i-sident 

LrnmvnTON — Th* Stearns A* Culver Salt 
('*> h.m work und* r way on I'ldargements 
and improvements in its plant to develop a 
*vipacit> of about GOO 000 bbl, * if salt per 
\ ear. 

Nebraska 

Omaha -Tlm H**n id *>f Trustees, Creigh- 
1 <»n Lniv*'! sits , has tentative plans in prog- 
ress Lu* the en d ion ni a 4 -story and base- 
ment ehermstiv building at th** institution, 
**si Inm tod to * ost nppi ovimalclv $300. 000 
J*ihn Lati-nsci A* Sons, 732 I’eteis T’rust 
Hldg. at* ai**hitects John 1*’ McCormick 
is president of tlm institution 

Omaha - The JM» ti opolitnn Utilities Dis- 
til* t will build bv da> labor a new 2-story 
and basement miration plant at 28th find 
Fillmme Sts. J;{(|\210 ft , estimate*! to cost 
about $(>00,000, with eipiipmont F. D. 
\\ <-ad is chan man ot tin* hoard 


New Jersey 

W.w.vith The I T l lilt \ Coloi A: ('licnilcal 
*’o, 370-0.1 Fi * linghuv sen Avc. manufftc- 
t in * i of varnishes, colors, ct< , is planning 
lot th*' immcdinl* r* building of tile poition 
ot it*- pi mt *l**slioyed l>v fire, Jan 0, wdth 
loss * donated at $35,000, including m«- 
* limcn uiddtuk Moitnm-i* I >av is is presi- 
dent 

Ni-.w \M\ Th* Elrei lia i d Faber Rubber 
Co , N< w M will minim-inv tlie immediate 
erection of m addition to its plant at (1 0 
Hov t St , to v Od about $25 000. 

Lamioiktv i i,i,i Tin Let sevciMti* e Paper 
Mills, ln< i p» i let ling ari angementf. for 
the t ebuildim.- ot th* portion of its plant 
recent l> <li-iio\*il l>v tin- Th*- < oinpany 
speeializ*"- m Hu pioduetion ot newsprint 
undei a n« w pro**-* 1 tern v Weeks is gen- 

eral manai’i i 

Emzaiu 1 ri Th. I nu ant Motor i 'o. N*-w- 
aik Ate, 1 1 . * *- * oinnu n* «-*i th* installation of 
oven and *>tln r . quipmcnt, electrii'allv oper- 
ated, for dning and baking paints and 
cnarneL 

Fi.ai tkrvii u Plans ai* being perfected 
bv stockholders of tin Smith Rubber A Tire 
Co, now m . I* irge ol William L Riunyate, 
304 Essex Rldg , N*'waik, trustee in bank- 
ruptcy, fm a reorganization of th* com- 
pany and settlement of the receivership, 
improvements and repairs will he me >e at 
the plant, < los**l> following, and op»yfition8 
resumed J 

New York 

New Yoiuv Tlm Vacuum Oil Co., 61 
Hrondwav, manufacturer of lubricating 
oils, etc , lias purchased propertv on tlie 
East River water front, from 10th to 11th 
St for a consideration said to be $200,000, 
to be used ms a Hite for a new storage and 
distributing plant for domestic and export 
purposes Tim propertv was formerly a 
part of tlie plant of the Quintard iron 
Works. 

North Carolina 

i JuKKNfuioRo - The Andrews Container Co.. 
organized with n capital of $150,000, has 
acquired a local building to be equipped as 
a plant, for the manufacture of solid fiber 
and corrugat'd products o R Andrews 
is president 

Ohio 


A Kirov Tb*‘ Pa nzol Motor Fuel Co has 
construction under wav on a new plant on 
East Tallmadge A\e, North Akron, for the 
manufacture of a new fuel for automobile 
service, composed of motor benzol and gaso- 
line. The works are estimated to cost about 
$65,000, and will include storage tankage 
with capacity of approximately 20,000 gal. 
(>. M. Tucker and.C. C. Dilley wjll bo in 0 
charge. i 


Cincin n ati— r The Cincinnati Galvanizing 
Cox, McMickefl and Tafel - Sts:, .will c&U 
for bide early fh February for the construc- 
tion of a new 2-story plant at Chickoring 
St. and Spring Grove Aye*, totaling about 
15,000 sq.ft., estimated to cost «ApproxI- 
mately $150,000, including equipment. Carl 
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J. Kiefer. Room 810. Fourth' National Rank, 
is architect and engineer. "Christian Schott 
is president. 

Niles — The Mahoning: Valley Steel Co Is 
planning for immediate extensions and im- 
provements in its plant, to include the re- 
modeling of furnaces, installation of bar- 
shearing and other apparatus. The capac- 
ity will be considerably increased 

Akron- The Goodyear Tire & Rubber Co 
is planning for the immediate rebuilding of 
the portion of its chemical works, destroyed 
by file, Jan. 3. with loss reported at $12,000 

Oklahoma 

Henrietta Tin- Henrvettn Cllaa*. Co . re- 
cently acquired by new interests, lias plans 
under way for extensions and improv*- 
rnents, including the installation of addi- 
tional equipment for increased piodnetion 
F A. Patterson heads the new organization 
Ardmore — T he Chickasaw Redoing Corp . 
recently organized with a capital of 
$2,500,000. is perfuting plans for the oper- 
ation of the local Chickasaw' refinery E\ 
tensions and improvements will be made 
111 the plant. J A. Cotnei heads tie 
company. 

Tulsa — Tin- Sinclair Ciudc Pioducing 
Co , an interest of the Sinclair Consolidated 
Oil Coip, 45 Nassau St, New York, lire 
plnnS nearing completion for extensions and 
impiovements in its plant and system in tin 
Sait Creek fields The woik will include 
a new pipe line, over 700 miles long, with 
pumping plants and auxiliary equipment 
The expansion will < osl appi oximntelx 
$500 000 

Pauls Vvt.irv — \ bond issue of $1Ssiioo 
has been approved I’m a walerwoiks sv 1 '- 
1 1 rn . to in< I ude a complete pm ideation 
plant V \’ Long K Co. Colcoid Lid) 
Oklahom.i «'it\, art- cnginecis. 

Pennsylvania 

Piril.ADKLlMlU Tin Amei i< all Lag A 
Pa pn Co, 2nd and Vine Sts, has takoi 
bids un a geru-i il eontutet and will «oon 
(omniciice the < i • -< 1 1 « >n of a in w 7-stoi\ 
pa pi r mill, 05x275 It . at South Lamhiidgc, 
Wider and Swanson Sts Clareni e F, 
Wunder, ltl5 Locust St. is aichilecl 
"mr apelimti a- The Pennsylvania Liitk 
A Pile Co Ini'- filed plans foi the cictfimi 
of a iew building it j|s proposed plant at 
Weich-s st and tin 1 »» law ai >- Hivei, foi 
t Le rnamilaetun of nnn ill hi a K and kin- 
dl'd piodmts The ultima 1 1 plant is he 
ingd* signed foi an output of 150,1)00 bt ii Ks 
I" t dai Th< « ornp.im has n-eutth been 
oiganr/id mid' i '-tab 1 mw l , with II L 
Man, Kemnd I Sq- P:i as tn-asuiei 
Co-' SHonrx’KEx - The Ruth Class Co is 
arranging foi the eail\ installation of addi 
tioital mat hinei s foi men used piodnetion 
V dav and night wot king schedule will 
Soon he adopted Tin t iiinji-inv specialize^ 
m the marmfaetme ol hollow ware 


South Carolina 

,c<iu miua— The Columbia Electro Plating 
Works, Inc, is planning for the rebuilding 
of the portion of its plant ret ently destroyed 
hv fire The estimated loss hns not been 
a nnoimci <1 

Tennessee 

Tnion City- T 0 Fennell and R K 
W ilkins, both of Humboldt, Term , ate plan- 
ning for the organization of a company to 
i stahlisli arid operate a tanning plant on 
l'iopeit> required at X T nion Cltv 


Texas 

Hali ,k — Tla Oak Cliff Paper Mills, In 
>ak Chff, non i I >alln.s, has plans neaiii 
ompletion fm additions and improvernen 
n its plant for considerable increase in e 
lacity a new stiucture to be erected w 
>e used pr-imnrih for the manufacture 
n»-r hoard, corrugated board and kindn 
H’odmts The expansion is estimated 
ost $150,000 P: T Filming is president 
Cjrco- The Eastl.md-Piyneer Oil Reflnii 
, decently organized, has taken over tl 
ornier local refining plant of the Liber 
terming Co, idle for some lime past, ai 
vm uiake extensions and improvements 
unease the capacity to about 6.000 bbl p 
I he presuit r.-flrien will he thn 
modernized It is purposed to rui 

SP rk i ln<1 h ‘ n, ‘ ,lu ‘ blfint readv f 
dKi.iuon at an erulv dale. R. E. Whltloi 
s general manager. 


Virfcinia 


Hopkwkiiv— in connection with extensions 
no Jn Cal J ,ulp , mni * the Stamifeott Co.. 
enAr£l!iJV a * e enlargements In its chemical 
t0 the manufacture of 
the production of celluloid, 
afquer« and other produces. 


Nravcokt Nkw s -Gateways, inc„ 128 24th 
St., recently organized, lms acquired the 
local plant of the Durlato Paint Co., and 
will operate the property in the future. Ex- 
tensions and impiovements are planned 
M, K. Armstrong is president of the new 
company, and E I). Pettengill, treasurer 

Washington 

Prosser- -T he Prosser Evaporating Co. is 
« onsidering plans for the rebuilding of the 
portion of its plant, destroy'd by fire, Jan 
2 , with lo*s estimated at about $15,000. 

West Virginia 

PARkKRsnn:o The Blackwood Electric 
Steel Corp hns broken gtound for the 
• onsti notion of the initial units of its new 
local plant, consisting of n number of 1- 
dory buildings, with main structure. 
110x230 ft The plant will be equipped for 
the rn/inutiu ture of electric steel castings. 
Mills, Rhinos, Bellman X Nmdoff Ohio 
LMg, Toledo, O. are architetis and etigl- 
1 1 1 ’(M *■ ]•’ S Bl.u kwood heads the company 


Industrial Developments 

C.i,\sw- The American A\ ItidoW Glass Co 
li.is i esimied opei a lions at its plant at il.irt- 
t rn d Cih lnd , following n curtailment for 
t rmmbei of da\s due to equipment luenk- 


Hand blowing glass plants in t I k* vldnitv 
of Clavton, ,\ .1 , are running at t nil capac 
it \ , giving employ ment to the Largest num- 
b. i of woikefs m about 10 jenrs past 
\\ imliiw glass plants m Western IVmt- 
syhani.i .in operating at maximum output, 
with shipments of matt rial dining the 1 past 
t<w weeks breaking all previous records 
Working fortes at a number of the fac- 
tories ate being inereased 

('em ENT- The Coplay Pm II. mil Cement 
t ’n , Coplav, P:r , lias resumed produetion 
it its lot ;il i|Uill. billowing a shut down 
during the holidivs foi it pan work 

The Lhomix Portland Genu nt Co, North 
Birmingham. Ma . is peifeitmg plans for 
Lie early completion of its new loeal mill 
width has hct'ti In coin sc of roust ruction 
lor *i number of months past Tt is pm - 
post d to |ia\t the lirst units in full pro- 
1 1 lit I loll rally ill May The mill will have ft 
i i ted ollpllt of 1.50(1,000 hhl per yrai 

Tlit Lehigh Lot Hand Cement Co has 
i I o, set I its Mill I' 1 at Coplay, Pa . foi nee 
e-rats lep.ans to it|uipment, and plans to 
leslinit' a,*- soon as the work has been tom 
pitted with production on a full capacity 
basis At a later date. Mill I* will be rinsed 
for a sinnlat purpose 

The Alpha I’m t land Cement Co. Is main- 
taining piodnetion at a normal basis at its 
mill at Alpha, N J 'Phi* Edison Portland 
Cement is also running full at its plant 
at New Village, N .1. 

Leaimkh Tolmnii, bow & Co I nr, oper- 
ating a tanruiv at Woburn, Mass, is run- 
ning at close to normal, producing about 
1.20(1 sides of buck and patent leather per 
day. 

England, Walton & Co., Philadelphia, 
Pa , SJ1 nl to he the largest tanners III the 
world of oak belting batlN, have advanced 
production about 30 per cent during the 
past 5 to 6 weeks Increased working 
forces are being employed at the different 
tanneries 

The Muiray Leather Co. Woburn. Mass, 
is operating a regular capacity, devoting 
production to patent sides as well as buck 
skin A normal working quota is being 
employed 

Paper- Paper mills in the vicinltv of 
Three Rivers, Que , ore practl rally all work- 
ing at full capacity, with largest available 
working forces. 

The Prior Brothers Co, Quebec, is ar- 
ranging for immediate Increase In produc- 
tion at its paper mills In the vicinity of 
Ottawa, Ont., to Include tin* installation of 
additional equipment, it is purposed to 
develop a capncitv of 200 tons a day be- 
fore the rlosc of the year. 

The Wn.vagamaik Co, Three Rivers. Que., 
has advanced production at its local paper 
mills, and is now giving employment to 
about 500 men, 


'i’he Bathurst Co., Bathurst, N B., Is 
pushing construction on a new local mill to 
be used for the manufacture of newsprint, 
and purposes to have the first unit In serv- 
ice at the earliest possible date. The plant 
will have a rated capacity of 15,000 tons 
per annum. 

Iron a*td Stew,— the Blandon -Rolling 

a Reading, Pa., is planning for the Inn- 
ate resumption of operations at Its 
loeal mill, following ati Idle period of about 


24 months. Employment will be given to 
125 workers. 

The Colorado Fuel & Iron Co., Denver, 
Colo., -has blown In two additional blast 
furnaces at its plant at Pueblo, Colq., giv- 
ing employment to a largo increased work- 
ing force. 

The American Steel & Wire Co., Andor- 
son, lnd , has placed its lo<^l mills on a 
double turn, giving employment to approxi- 
mately GOO men 

The La Belle Iron Works, Steubenville, 0,. 
has blown in its No. 2 furnace, following 
a shut down lor a number of months. A 
total of 8 shed nulls have also been placed 
In service after an Idle period of about 2 
months. The units will bo operated at ca- 
pacity * 

The Carnegie Steel Co is making ready 
for operation nt its Bdlairo, 0., plant 
and lias Issued orders for necessary repalHw 
and Improvements Th<* company la run-w 
ning full at its Edgar Thomson Works in 
the Pittsburgh, Pa., district, as well as at 
its other mills in this section 

The Slienango Furnace Co , Shafon, Pa.,, 
has completed the leiuodeling of its No. 8 
fuVnnee, and the stack is again In blast. 
The capacity has been Increased from 350 
to 50(1 ton# pu day. 

The Rcpuhlh Iron & Steel Co., Younga- 
lown. (*. is maintaining full operations at 
its eight fortunes in the Mahoning Valley 
sei t Ion , and will continue on this basis for 
some tim.- to come The company Is dis- 
mantling ils plant in the violnlty or Shtirps- 
villo, Pa , and will temove the equipyient to 
anolhci location 

Th< New Ion Steel Co. New’ton Falls, O., 
is arranging lot the immediate operation 
of three of its eight new sheet mills, re- 
eenny <ompletcd The five other mills Will 
commence rolling yylthin the next 60 dnys. 

Tilt Ended States Steel Corporation la 
operating at 100 pot rent at its bar mills In 
tin Youngstown. (>, district 

Metaih --T he National l<ead Co, New 
York is operating nt full capacity at its 
different plants under a day and night 
schedule, guing" employment to ft large 
working fom 

The .Susquehanna Casting Co., Wrighta- 
ville. Pa has udvnneul the wages of em- 
ployees 5 per rent, effective at once. The 
Riveislde Casting Co., with plant at the 
same plat ■>, hit s made a similar advance. 

The l Tlali Copper Co., Salt Luke City. 
Utah, ts op< i ding at full ojipaeity at itn 
plants at Magna and Bingham The com- 
panv is said 1o be producing more metal 
at the prison! time than at any oilier period 
during tin* past 1 years 

Miscellaneous The Prince Metallic 
Paint Co, Bowmanstown. l’a, l« Increasing 
production at its local plant, and hns 
adopted a dav and night working shift, giv- 
ing etnplox ment to more workera. 

The Shore Fertilizer Mfg. Co, Plant City, 
Fin., is completing the construction of a 
new’ iornl plant and plans to place the mill 
in service before tin- close of the month, 

The Federal Sugar Refining Co., New 
York, is arranging for the immediate re- 
sumption of operations at Its mill at Yon- 
kers, N Y . which has been Idle for about 8 
weeks past The refinery will give employ- 
ment to approximately 1.200 men. 

A total of 104 sugar mills in Cuba arc 
r.ow In operation, as compared with 54 
mills rit this same time a year ago. 

The Boston Hose X Rubber Co.. Boston, 
Mass., is advancing production at its plant. 

1 hiring the lust quarter of 1922 the output 
averaged 25 per cent more than at any 
other 3 months' period in the hlfltory of tb# 
company 

Sanitary ware plants at Trenton, N. J., 
are Increasing produetion, and adding to 
tlieir working forces 


Capital Increases, Etc. 


The IUj^foiu) Chemical Works, Inc., 
Providence. R. I.. has filed notice of increase 
In capital from $1,250,000 to $2,000,000, 


The Beaver Falls Art Tile Co., Beaver 
Falls, Pa., has arranged for an increase 
in capital from $80,000 to $200,000, 


The Jonathan Bartley Cwtcibuo Co., 
Oxford St M Trenton, N. J., has filed notlee 
of Increase In capital from $125,000 to 
$500,000. 

The Hart Glass Mro. Co.. Dunkirk. Hid., 
has Increased its capital from 1300,000 tq 
$500,000 for general expansion. 

The Amhrican Printing Ink Co.. 2324 
West Kinste St., Chicago, 111., has arranged 
for an Increase in capital from 9100,0001 
to $850,000. > .. . 
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New Publications 


• BOOKM 

Fgod Products From Afar. By E . H X 
Bailey and H. H Hailey, 285 pages, ovw 
50 Illustration*. Price $3. Published by 
the OenturjM'o , New York City. 

Although written by chemists, this book 
Is offered a* a popular treatise of general 
Interest on the subject of how and where 
our country gets it* food* It is a work ut 
popular interest tliat may he somewhat en- 
hanced to chemists In view of the fact that 
the senior author Is professor of chemis- 
try In the University of Kansas, while the 
Junior author, hi* son, I* chief chemist for 
the Southern Cotton Oil Co. 


PAMPHLETS, etc. 

A ►Purw Suggestions to McGraw-Hill 
AUTfjonft is the title of a 20-pnge pamphlet 
recently issued by the McGraw-Hill Hook 
Co., Inc., 807 Seventh Ave., New York It 
4s designed to- give prospective authors In- 
formation that will enable, them to pre- 

8 are better manuscripts and save both 
hsmrielves and the publishers time and un- 
necessary expense. 1 

Dental Filling Alloys Is the title of a 
treatise by N. K. Garhart, of the Garh&rt 
Penial Specialty Co., Boston. Mass. 

Tub Engineering Experiment Station 
of Purdue University, Lafayette, Ind., has 
Issued a bulletin, No. 9, on ‘The Produc- 
tion of'Nitric Oxldsi and Ozone,*’ by K. B. 
McCochron and R. H, Qeorge Copies may 
be obtained by writing to the director. Dean 
Potter. 

Tub Sborjctary of Commkrth, Washing- 
ton, I>. C.. lia* Issued his tenth annual re- 
port, for 1922. 

Tub Federal Board for Vocational 
Education, Washington, D. C., lias Issued 
Its sixth annual report to Congress, for 


The Imperial Institute, Ixmdon, F,ng- 
land, has issued a booklet on “Molybdenum 
Ores,” by R II. Kastall. Price 5s., net. 

Tub U. H. Department of Agriculture, 
Washington, D. C, has issued Pints I nnd 
II, “List of Workers In Subjeets Per lam- 
ing to Agriculture”; Bull. 1108. on •‘Table* 
for the Microscopic identilleation of Inoi- 
fianic Suits,” by William II Fry, Bull 
1122, on “Absorption by Colloidal and Non- 
colloldal Soil Constituents, “ by M. S. Ander 
son W 11, Fry, P. L Glle, II F Middleton 
and W. (> Bohlnson , Cireul.ir 233, on 
“Motion Pictures of the U. S Uepaitment 
of Agriculture.” 

The University of Illinois has issued 
Bull. 131, on "A Sludv of Air Steam Mix- 
tures," by J<eroy A Wilson with Charles 
Rubs Itlchnid* ; Bull. 132, on ”A Study of 
Coal Mine Haulage In Illinois.” by I! II 
Stock, .1. R, Fleming and A .1 lloskln . 
Bull. 133, "A Study of Explosions of Case 
OUH Mixtures,” by A. P. Kmtz amt C Z 
Rosecrans. 

The Imperial Mineral RBWiunrHs Itn- 
RBAU, London, England, has issued book- 
lets on “Nickel,” “lion Ore” and "Coal, 
Coke and Byproducts." priced at is (>d, rD 
and 7s , respectively. 


New Bureau of Minks Publications 
Twelfth Annual Report by the Ultector of 
the Bureau of Mines to the Secret aiv of the 
Interior for the Fiscal Year Endpd June 
80, 1922; Bull. 107, Coal-Dust Explosion 
Testa In the Experimental Mine UH3 to 
1918, Inclusive, by George S. Rise, I, M 
Jones, W. L. Egy and IT. P. Greenwald ; 
Bull. 188, lessons From the Grnrdte Moun 
tain Shaft Fire, Butte, hy Daniel Harring- 
ton ; Bull. 209, Fusibility of Ash From Coats 
of the United States, by W A. Selvig and 
A. , C. Fleldner; Tech. Paper 265 Meso- 
tborium, by Herman Schlundt ; Tech Paper 
303* Value of Coke, Anthracite and Bitu- 
minous Coal for Generating Steam In a 
LOw-Pressuro Cast-Iron Boiler, bv John 
Bllzard, James Nell and F. C. Iloughten, 
Tech. Paper 806, Operation and Mainte- 
nance) of Electrical Equipment Approved 
for Permissibility by the Bureaji of Mines, 
by L. C. Haley : Tech. Paper 80S’. Analysis 
or Kentucky Coals; Tech. Paper 318. Coke- 
Oven Accidents In the United States Dur- 
ing the Vnlendar Year 1921, by William W. 
Adams; Reports of Investigations Serial 
No. 2418, Properties of Typical Crude Oils 
From the Producing Fields of Southern 
Louisiana and Southern Texas, by N, A. C. 
Smith, A. D. Bauer and N. F. TxsJeune ; 
Serial 2400, on Titanium, by R, j. Ander* 
Jon; , Serial 2410, on Contraction and 
Shrinkage of Non-Ferrous Alloys as Re* 
fitted to Casting Practice, by Robert J, 
Anderson. 

The Colonial Supply Co., Pittsburgh, 
Pa., is tamrtnf the "Colonial Soldier Al- 
manac for 1928." 


New Companies 

The Ciiarkx Chemical Co., Rochester, 
N. Y., eare of Charles E. Bostwiek, dnsur- 
anee Bldg , Rochester, representative, has 
b<-< n incorporated with a capital of $25,0(10, 
to manufacture chemicals and chemical 
byproducts. The incorporators arc H. C. 
and II M Williamson. 

The Stearns & Culver Salt Co, Lutl- 
mgton, Mich , lias been incorporated with 
a rspilnl of $300,000, to manufacture chenril- 
« ;d .suits and kindred products. The in- 
lorpomtors nr** E. E. Barthell, W. T Culver 
and W A. Spencer, Ludlngton, The last 
noted HpresentH the company. 

The Capitol Block & Brick Co., Tren- 
ton, N. J., has been incorporated with a 
• apttal of $50,000, to manufacture brick, 
tile, blocks and other burned clay products. 
Tim incoi point ors ate Peter J and Paul N. 
Jachettl, 436 Bert Ave, Trenton. The 
last noted represents the company. 

Tub Hercules Oil Co, 4650 Iowa St„ 
Chicago, 111, has been incorporated with a 
capital of $10,000, to manufacture lubri- 
cating oils and affiliated products. The In- 
corporators are Henry J Brandt, Lawrence 
A. Cohen and A. L. Rittenberg. 

Tub J. B. Newton Turpentine Co., Hills- 
dale, Miss,, has been incorporated with a 
capital of $100,000. to manufacture tur- 
pentine and kindred products The incor- 
porators arc J. B. f R. M. and J R. Newton, 
all of Hillsdale. 

Crank & Co , Inc., Dalton, Mass., has 
been incorporated with a capital of $3,000,- 
000, to manufacture paper products, suc- 
ceeding tho company of (he same name 
with loeal mills, Reuben C. Pierce is presi- 
dent, and Pay son K. Little, treasurer. 

The Franks Chemical Co , Brooklyn, 
N. Y has been Incorporated with a capital 
of $30,000, to manufacture chemicals, soaps, 
etc. The Incorporators are J. M. Franks. 
P M Luh and A. M. Rosenthal The com- 
pany is represented by Davis, Siegel & 
Nathan, Broadway and 34th St., New York, 
N V'. 


porator a are Olaf C. and Anton R. Hoffman, 
and Carl Petersen. „ 

The National Speedway Refining Co., 
care of the Capital Trust Co. of Delaware. 
Dovdr, Del., representative, has*bcen incor- 
porated under state laws with a capital of 
$150,000, to manufacture reffned oil prod- 
ucts. 

The Field Products Cori\, New York, 
N. Y., care of M. Brandt, attorney, 276 
Fifth Ave., New York, representative, has 
been incorporated with a capital of $30 000, 
to manufacture chemicals and chemical 
byproducts. The incorporators are W„ D. 
and II. J. Greenfield. 

The Wui.bern Fertilizer Co., Charles- 
ton, S. C., has been Incorporated with a 
capital of $150,000, to manufacture com- 
mercial fertilizer products. E. N. Wulberrt 
Is president and treasurer ; and William E. 
Jones, secretary, both of Charleston. 

Tub Liberty Mirror Works, Inc,, Pitts- 
burgh, Pa., has been incorporated with a 
capital of $150,000, to manufacture mirrors, 
glass products, etc. William H. Colbert, 
6615 Kelly St., Pittsburgh, is treasurer 
and representative. 

The Smackovkr Valley Oil Co., Cam- 
den, Ark., has been Incorporated with a 
capital of $250,000, to manufacture petro- 
leum products, A. M. Sutton Is president 
and general manager; and W. M. Worthen, 
secretary, both of Camden. 


Coining Meetings 
and Eyents 

American Association of Engineers will 
hold Its annual convention In Norfolk, Va., 
May 7 to 9. 

American Ceramic Society will hold it# 
annual meeting In Pittsburgh, Pa., Feb. 11 
to 17, 1928. 

American Chemical Society will hold !t« 
spring meeting April 8 to 7, 1928, at New 
Haven, Conn. 


The Chicago Jai’annerh, Inc , 1160 West 
22nd St,, Chicago, 111., has been incor- 
porated with a capital of $150,000, to manu- 
tu<tmv paints, oils, varnishes, etc. The 
incorporators are Thomas P. MeVlcker and 
William J. and G. A Miskella. 


American Electrochemical Society will 
hold its spring meeting May 8. 4 and 5, 
1023, at the Commodore Hotel, New York. 

American Founprymen's Association 
veil) hold a meeting in Cleveland, O., April 
28 to May 4. 


lol. Va , has been incorporated with a capi- 
tal of $30,000, to manufacture chemicals 
and chemical byproducts. The incorpora- 
tor* are G (’ Cole, M. T Itepass, and 
•Joseph A Caldwell, all of Bristol 

Thm Dutchess County Chemical Co., 
Jei^« > Cit\, N. J„ care of the Capital Trust 
<o of Del.iwaie, Dover, Del. npresenta- 
Dw, has lx on inmrporatcd under Deln- 
w mo laws, with capital of $600, Ooo. to 
rimnuiai tut e washing powders, cleansers, 
and oilier chcmh al < (impounds Tin* lncor-, 
poiatois are If C N< Inn Minus, Jersey 
‘ !'V , A , Net in, New York, and A. H. 

W\lie, Washington, D C. 

1 he Lucas Brick Co., Portland, Ore , has 
been incorporated with a capital of $100,000 
lo nianufa. lure brick, tile and other burned 
< lit v product**. M obch M, is prowl- 

mul treasurer and Itnghlon K lairas. 
cli'tk and representative, both of Portland. 

The Hen nett Metal Treating Co, West 
Hartford, Conn., has been Incorporated witlr 
a capital of $50,000, to operate a metal- 
treat mg plant. The Incorporators are H. 
U. Barker. A J. German and A 1,. Davis, 
all of Waterbary, Conn. 

'Phe Kibkf Lime Products Co., rare of 
tin* Corporation Trust Co. of America, dtt 
Pont Building. Wilmington, Del., representa- 
tive, ha* been Incorporated under Delaware 
laws, with capital of $50,000. to ftianufac-' 
tine lime and kindred products. 

The Central Oil Co., El Dorado, Ark., 
lias been incorporated with a capital of 
$1,000,000, to manufacture petroleum prod- 
ucts. The incorporators are Patrick Marr. 
W 8 Eu kens and R. G. Ferrell, all of 
Ei Dorado 

The Db Ix>no-Kkndriok Co, Newark, 
N. J., has been incorporated with a capital 
of 1,000 shares of stock, no par value, to 
manufacture metal alloys, The incorpora- 
tors are Louis I>e Long, Richard B. Downing 
and Kenneth A. Depew, 345 Halsey St., 
Newark. The last noted represents the 
company. 

J. B. Chappell, Inc., Philadelphia, Pa., 
boon incorporated with a capital of 
$10,000, to manufacture paints, varniahea, 
etc. Walter Boater*, Roxborough. Phila- 
delphia, is treasurer, and represents the 
company. 


American Institute of Mining and 
Metallurgical Engineers will hold its an- 
nual meeting in New York City during the 
week of Feb 19. 1923 

American Society for Steel Treating 
will hold Its winter sectional meeting in 
Urn City Club, Chicago, Feb 8 und 9. 1923. 

American Society for Testing Ma- 
terials will hold its twonty-sixtk annual 
meeting nt the Chalfonte-Haddpn Hall 
Hotel, Atlantic City, beginning Monday, 
Juno 2,», 1923 and ending cjthcr* Friday or 
Saturday of that week. 

Canadian Pulp and Paper Association 
will meet a t the Ritz-Carlton Hotel, Mon- 
treal, Jan 25 and 26. 

International Chamber of Commerci 
will hold its second general meeting In 
Rome, Italy, March 19-26, 1923. f 

National Foreign Trade Council will 
hold its annual conference April 25, 26 and 
27, 1923. m New Orleans, La. 

New Jersey Chemical Society holds a 
meeting at Stetters Restaurant, 842 Broad 
St., Newark, N. J., the second Monday of 
every month. 

Society of Industrial Engineers, with 
headquarters In Chicago, will hold Its spring 
convention in Cincinnati, .April 18, 19 ana 
20, 1923. The major subject will be “Man- 
agement Problems of the Smaller Plants." 

A Paper Industries Exposition will be 
held in Grand Central Palace, New York 
City, during the week of April 9, 1923, by 
the International Exposition Co. 

The following meetings are scheduled 
to be held In Rumf&rd Hall. Chemists’ 
Club, East 4 1st St., New York City; 
Fob. 9 — American Electrochemical Society 
(in charge). Society of Chemical Industry, 
Societf do Chlmie lndustrielle, American 
Chemical Society, Joint meeting. March 9 — 
American Chemical Society, Nichois Medal. 
March 23 — Society of Chemical Industry, 
regular meeting. April 20 — Society of 
Chemical Industry (in charge )> American 
Electrochemical ‘Society, SociOtO de Chlmie 
lndustrielle, American Chemical 'Society, 
Joint meeting. May 4— American Chettilcal 
Society, regular meeting. May 11— Society 
de Chlmie lndustrielle (in charge), Ameri- 
can , Chemical. Society, American Ejectro- 
ohemical Society, Society c£ Chemical »• 
jolnt meetini. “ * 
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The Law 

And the Profits 

I N ENGLAND last year, in a hearing before the 
Board of Trade, the question was argued before a 
referee whether or not calcium carbide might be in- 
cluded among the substances covered by the safeguard- 
ing of industries act. The referee was learned in the 
law, but was in no sense a chemist, so the argument 
became long and very much tangled up. He did not 
have even the aid of a chemist to shed light on the 
subject, consequently the hearing became a curious dis- 
union in chemistry by lawyers. His conclusion was 
that calcium carbide is not a synthetic organic chemical, 
and is therefore not properly included under the act. 

Sir William J. Pope discusses the subject in Chem- 
ia.tr it and Industry (vol. 42, No. 1) and declares the 
proceedings to have been “an orgy of misinterpretation 
and misapprehension.” It was admitted that calcium 
carbide is a synthetic compound, but the expounder of 
tin law shied at admitting it to be organic. Then Sir 
William brings to bear his proofs that organic chem- 
istry is the chemistry of carbon compounds, and he 
makes a good case of it. He quotes from Kekuli 5 :, 
Laurent, van’t Hofe (who said that “organic chem- 
istry has for its object not only the study of the com- 
pounds of carbon, but also that of the element itself”), 
H. E. Armstrong, Bkilstein, and numerous other 
authorities. Next he takes up those who have endeav- 
ored to qualify the statement. Thus Schorlemmer 
called it “the chemistry of hydrocarbons and their 
derivatives,” but Sir William points out that while 
this would exclude carbon monoxide, it includes carbon 
dioxide as a derivative of methane, but again would 
exclude purine. Frankland said that organic chem- 
istry is restricted to compounds the molecules of which 
consist of two or more atoms of carbon, directly com- 
bined either with carbon, nitrogen or hydrogen. This 
excludes, for instance, perchlormethyl ether, (CCl,)/). 
from the category. Remsen says that, strictly speak- 
ing, the carbonates should be included in organic series, 
but that it is customary to treat these widely distributed 
substances under the head of inorganic chemistry. 
G. S. Newth in his, textbook on inorganic chemistry says, 
No exact definition of organic chemistry has ever been 
framed” and that it is “the chemistry of carbon 
compounds with certain generally acknowledged excep- 
tions.” He is wrong in his opening paragraph : All the 
carbon compounds is an exact definition, and the excep- 
tions are not generally acknowledged. E. P. Moeller 
If. ^* 8 “Law of Atomic Linking” (1895) declares that 
in all organic compounds carbon and hydrogen appear 
as never failing constituents.” Of course that is 
absurd. 

The S°^taf| on we r$gcfr i$ ttyat it is better in con- 


tracts and in law and in all writing that is likely to 
pass through the fire of juristochernistry, to say carbon 
rather than organic compounds. By juristochernistry 
we mean those chemical discussions and disputes that 
are carried on at court without a knowledge or under- 
standing of the science. 

Salesmen’s Report 

On the Chemical Exposition 

F OR some months past a special committee of the 
Salesmen's Association of the American Chemical 
Industry has been investigating the Chemical Exposi- 
tion with a view to pioposing constructive measures for 
improving the usefulness of that annual affair. The 
final report of the committee is recorded in our news 
columns. 

From a reasonably intimate familiarity with the 
Chemical Exposition we have read the report carefully 
to see what elements of novelty it contains. It is a 
constructive document and showH a commendable desire 
on the part of the Salesmen’s Association to obtain for 
the exposition the hearty support of the chemical indus- 
try per se. It proposes also to insure an appropriate 
attendance by holding during exposition week a con- 
gress of chemical and consuming industries as repre- 
sented by various technical and trade organizations. 
It suggests a fund to be created out of a part of the 
Exposition Company's receipts to be expended on educa- 
tional exhibits of the chemical industries; and finally 
it recommends representation for the executives and 
sales departments of the industry on the advisory com- 
mittee of the exposition. 

It is not in derogation of the salesmen's efforts to 
say that all of these proposals are not new; but at least 
they are brought together at one time as the expression 
of opinion of an important organization. All of them 
will be susceptible of easy execution with the exception 
of the proposed congress, which will require the best 
efforts of the Salesmen’s Association to induce a large 
number and variety of technical and trade associations 
to forego their customary meetings and join in a com- 
mon plan for the promotion of the chemical industry. 
It is not impossible, but it will not be easy to 
accomplish. 

Two points of interest about which considerable con- 
troversy has been waged—namely, annual or biennial 
expositions, co-operative or private shows — have»been 
settled for the moment. The annual show is regarded 
as essential for the time being, and the co-operative 
show is dismissed as undesirable if private management 
will heed the desires of those who make the show pos- 
sible. It would now seem as though we can look forward 
without distraction to a satisfactory Chemical Exposi- 
tion in 1928. 
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fuel Supply a Factor 

In Industrial Development 

N ATURE has provided one of the most convenient 
forms of fuel in the natural gas resources of the 
xquntry. # These resources have been developed on a 
tremendous scale largely for public utility gas supply. 
Durmfr recent years, however, there have been 
numerous discoveries of natural gas so located that it 
cannot be utilized economically for city supply. The 
question has therefore been raised how best to apply 
this splendid resource to industrial purposes. In the 
state of Texas there have been a number of such prob- 
lems confronting property owners and public officials. 
Referring to one of these cases, a state official said : “It 
has been our purpose and effort to bring these fields into 
contact with enterprises which would convert this gas 
to commercial uses not wasteful. And I believe that 
the fields present today an inviting opportunity to 
capital.” 

The case to which this official made, reference is but 
one of a number where large supplies at points some 
distance from great municipal centers offer immediate 
prospect of cheap, adequate fuel supply. No group of 
industries is better suited to use this resource than the 
chemical and metallurgical industries. The time is 
past when resources of this sort are going to be used 
extensively for the crude operations of brick-making, 
boiler firing and other heating work that can be done 
equally well by coal. In general state officials frown 
upon that type of natural gas utilization; in fact it is 
forbidden in some states. But many fine industrial 
heating operations that require close control of tem- 
perature can use gas supplies such as these to great 
advantage; and it is well recognized that the efficient 
burning of this gas for heating operations of high order 
can properly be encouraged by the public official. 

It will be well if industries having heating problems 
of this sort will investigate some of the Texas, Wyoming 
and other Western gas occurrences for which there 
are no other close-by markets. There should be a basis 
of mutual service to the local communities and to those 
industries through their development. 

The Outlook for 

Better Trade Statistics 

O NE of the notable accomplishments of the Depart- 
ment of Commerce since it has been under Herbert 
Hoovbr’s direction has been a marked improvement in 
the character and *cope of the governmental statistical 
services. With the inauguration of the Survey of 
Current Business timely figures on production, stocks 
and prices were made available to industry. Progress 
iri the case of foreign trade statistics, however, has 
been somewhat less pronounced, but recently some 
changes have been made which promise greatly to facil- 
itate the compilation and dissemination of import and 
export figures. In the first place, new schedules have 
been worked out whiek show imported commodities in 
much greater detail and at the same time so arranged 
as' to give figures which are easily compared with pro- 
duction and export data. Production plus imports 
minus exports has long been a favorite formula for the 
statistician who wishes to approximate the total con- 
sumption of a commodity. 

The revised import schedules went into effect with 
the enactment of the new tariff, Sept. 22, 1922. New 
export schedules have been in use for several months 


and certain improvements have already become evident. 
Quantity figures are now obtained for many commodities 
for which only values were previously available. This 
greatly increases the accuracy of these statistics, for 
in the past, as has been pointed out by the manager of 
the foreign commerce department of the Chamber of 
Commerce of the United States, export declarations 
have often been carelessly made at purely fictitious 
values. Thus copper wire had been billed at 4 cents 
a pound, white lead at 2 cents a pound, and so on. 
Obviously export values thus obtained are practically 
worthless in sizing up an export market. 

Furthermore our statistical service has been consid- 
erably strengthened by the recent action of Congress in 
authorizing the transfer of all statistical work on im- 
ports and exports from the customs service of the 
Treasury Department to the Bureau of Foreign and 
Domestic Commerce. With the new schedules in 
operation, with the government's statistical machinery 
working more efficiently and with both importer and 
exporter co-operating to make their declarations as 
accurate as possible, 1923 should mark a new era in a 
sort of service that can be made a most effective agent 
in the promotion of our foreign trade. 

Intelligent Use 

Of Intelligence Tests 

T HERE are at least two general types of intelligence 
tests. One is an information test that seeks to 
ascertain the breadth and accuracy of an individual's 
knowledge. The other is a test that evaluates his mental 
agility, quickness of decision and accuracy of judgment. 
All intelligence tests seem to have played in hard luck. 
The prominent experimenters were often inexpert and 
dogmatic and their conclusions have pyramided until 
we have been given such monstrous statements as “the 
average adult intelligence in America is that of a 12- 
year-old boy.” Walter Lipman has pointed out how 
silly this is. The average intelligence must by definition 
be that of the average adult. Whence then the startling 
conclusion? A pre-war experimenter had carried out 
a series of tests on less than a hundred Californians. 
He assumed that the average rating obtained was equiv- 
alent to adult intelligence, or 16 years, and he extra- 
polated back to the theoretical value which should be 
obtained by persons of 14 and 12. Then came the 
remarkable army tests, over 2,000,000 of them. The 
California experimenter tried to translate these results 
into the California rating, a procedure both hazardous 
and questionable, and arrived at the remarkable conclu- 
sion mentioned above. 

At present the attitude toward intelligence tests oscil- 
lates between amusement and ridicule. This is unfor- 
tunate, for we are neglecting a most useful tool. A 
recent folder from the Engineering Foundation tells 
an interesting story of the use of, intelligence tests. It 
seems that the salesmen in a certain organization were 
all given an intelligence test and strangely enough the 
relation between high intelligence and sales return was 
apparently nil. This was a facer until it was discov- 
ered that the salesmen were not well paid and those 
who stayed with the company long enough to develop 
good records were stolid men contented with the low pay 
and slight advancement. This led to the use of the test 
in such a way as to eliminate as candidates for the job 
of salesmen, first, those who were of such inferior 
mentality that they could not reach the lower critical 
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score, and second, those who obtained a mark above a 
certain other critical score, since the latter would not 
long be satisfied with the low pay of the salesman in 
that organization. 

The whole subject is in its infancy, so it is refresh- 
ing to hear of intelligent use of intelligence tests. We 
commend the idea to your attention as being promising 
of fruitful results in industry. 

Promoting a Policy of 

Interchange of Information 

I T IS significant of a nascent era in chemical industry 
that such studies as those of C. C. Van Nuys on 
rectification are fostered and encouraged and then made 
available for chemical engineers. Within the scientific 
memories of most of us distillation and rectification 
were essentially empirical, practically solved problems. 
Experience told how many trays to use and how large 
the column should be. 

Mr. Van Nuys has attacked the problem thermody- 
namically and his analysis of variables and limiting 
conditions has been more rigid and more complete than 
any yet published. The results and formulas given in 
his articles, the first of which appears in this issue, 
are the basis of production in plants of the Air Reduc- 
tion Co. They have passed the pragmatic test: they 
work. Purer products and higher yields at the same 
time have been an immediate result. 

The significant facts are, first, the inception of this 
theoretical research and its distinct success; and* sec- 
ond, the publishing of the theoretical basis upon which 
the results are built. Such things cannot help but 
j produce an optimistic feeling and strengthen the belief 
| that perhaps chemistry will yet pass through that benefi- 

\ cent revolution which has made American metallurgy 

| the most progressive industry in the world — a revolu- 
tion that will foster and encourage a free exchange of 
ideas. 

An Outside View of 
Our Tariff Problems 

O CCASIONALLY the chemical industry is accused 
of inbreeding. The criticism is made that we have 
isolated ourselves from the general public and have 
been satisfied to look out on the great economic prob- 
lems* of the nation from the very narrow, if not selfish, 
viewpoint of our industry or profession. Without 
debating the justification of such a criticism, we believe 
it is nevertheless worth while to take note of the 
prevalence of this view. It is for this reason that we 
wish to call the .industry’s attention to a rather unusual 
article on the tariff by Prof. F. W. Taussig, which 
appeared in a recent number of the Quarterly Journal 
of Economies. Its author has long been recognized, 
at least among economists, as an outstanding authority 
on the tariff, although his well-known views along the 
lines of free trade and low duties have never won for 
him a large following among the protectionists. His 
present article, however, is of the nature of a historical 
account of the economic and industrial developments 
leading up to the enactment of the new tariff. Excerpts 
from it having particular bearing on the chemical indus- 
try have been reprinted on page 210 of this issue. 

It is our belief that in this discussion of the “purely 
economic aspects of the case” our readers will find a 
rather novel line of thought. The comparison of the 



German and American industrial ways and aptitude^ 
and the conclusions as far as the dye industry is con- 
cerned would seem to be fundamentally sound. On, 
the other hand, we can scarcely be expected to add our 
approval to the author's apparent disposition to subor- 
dinate the “war argument” — i.e., the chemical indus- 
try’s relation to the national defense — in favor of such 
an idealistic consideration as the economist’s theory 
of the international division of labor. As far as we 
are concerned, stern realities have already answered 
“the old question of whether it is worth while to 
restrict the advantages of the international division 
of labor because of a possibility of sudden disruption.” 

The question of rates and the application of the 
American valuation plan bring up still other controver- 
sial issues on which we have already made our stand. 
Suffice it here to say that the effectiveness of these 
provisions will turn largely on their administration and 
that time alone will tell whether or not “the new rates 
of duty are extremely high” or the American valuation 
plan is a workable administrative procedure. 

Coal and 

Chemical Engineering 

A NNUALLY the American miner takes from the 
l ground a larger tonnage of coal than of any other 
single mineral product; yet in general the utilization 
of this material has followed the happy-go-lucky, spend- 
thrift American method of “easy come, easy go.” 
Lately, however, with increasing cost of coal production 
and with increasing irregularity in coal markets, even 
the coal-mine operator is beginning to see that there 
is a real engineering problem in the utilization of our 
fuel resources. A representative of one of the large 
coal companies recently expressed himself thus: “We 
feel that the time has come when a distinct advance 
should be made in the marketing of our product and 
look to gasification as a solution of at. least part of our 
problem.” 

Somewhat the same point was stressed by the official 
representative of the American Gas Association when 
he appeared before the Federal Coal Commission. He 
emphasized the fact that the gas industry is a branch 
of chemical engineering requiring particular kinds of 
coal for processes which are not haphazard but based 
upon the latest and best of science and technology. 

These are but two of the recent evidences that coal 
is recognized as an important raw material for Ameri- 
can industry. And gasification of the coal before use as 
a fuel is a logical step forward in the application of 
these ideas. 

A great deal of research on coal processing has al- 
ready been done, but we need much more. We need par- 
ticularly to learn how to get daily the maximum output 
in millions of heat units per dollar of investment cost. 
The problems of quality of product and regularity of 
operation have been largely solved by the makers of 
water-gas machinery, by coka-oven builders and by the 
contributions of skilled operating men in all classes of 
gas works. Yet today we find that one of the priacipal 
items in cost of gas, whether for city supply or for in- 
dustrial use, is that of capital charges. There is still 
much to be done by the chemical engineer in devising 
more productive and efficient schemes in order that this 
part of the problem may not remain as serious a one as 
it now is. 
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Readers' Views and Comments 


“Chem. & Met.” as a Text Book 

To the Editor of Chemical Metallurgica l Engineering 

SIR: — I have a new use for Chem. £ Met. which is 
working out pretty well in practice, and that is as a 
text book. I have a class in industrial and organic 
chemistry composed of young fellows who work all day 
in the industry and then come to school five nights a 
week. They really do come, too; not only is attendance 
required, but they are interested. Furthermore, each 
knows more than I do about some one or two things, and 
it is my job, in part, to even up their general knowledge 
of chemistry. 

There is no one book I can ask them to get which is 
within the price limit and not too advanced, so 1 have 
arranged for them to each take Chem. & Met. and every 
week we go over it. Sometimes articles are assigned, 
sometimes we take a chance, and, pretty regularly, the 
price lists are used as a sort of* old-fashioned spelling 
bee, the fellows telling whence things come, how they 
are made and what they are used for. They are also 
expected to be able to answer questions on the advertis- 
ing pages along the same lines. Of course the regular 
lectures, coming before and after this session with the 
paper, may or may not hit something in that particular 
issue, but very often they do, or at any rate some matter 
which has recently had some notice in the patent lists. 

As the year goes on and we get a larger background 
there is an increasing number of articles which bear on 
what I have been telling them, and my hope is to have 
every student able to tell something about all the com- 
mon chemicals and to read most of the articles with 
intelligent interest by the time we have finished our 
course. It seems to be working out that way; at any 
ra&e they are coming to see the length, breadth and 
depth of the knowledge of chemistry, and how each 
of them fits in. F. D. Crane. 

Newnrk Technical School, 

Newark. N. J. 

Steel at Moderate Temperature 

To the Editor of Chemical & Metallurgical Engineering 
Sir: — S everal articles have recently been published in 
reference to physical tests on iron and steel at elevated 
temperatures. An article on "The Blue Brittleness 
and Aging of Iron” by Dr. Fettweis was published in 
Stahl und Emm for Jan. 2 and Jan. 9, 1919, which I 
think is a most valuable contribution to the literature. 
Dr. Zay Jeffries is the only writer in this country who 
has made any reference to the w f ork of Dr. Fettweis; 
at least no other reference has come to my notice. This 
leads me to believe that this important w r ork has been 
Very largely overlooked. * 

At the head of the article by Priester and Harder on 
of Temperature on the Mechanical and Micro- 
scopic Properties of Steel” (Chem. & Met., Jan. 17, 
1$23, p. Ill) this editorial summary appears: "Prop- 
erties of a low-carbon steel in the blue heat range are 
inherent to that temperature and are not duplicated 
when same metal is tested at room temperature after 
a corresponding tempering,” 1 do not believe this state- 
ment holds true. I believe the results can be duplicated 


when tested at room temperature provided the metal is 
cold-worked before or during the tempering. Fettweis 
demonstrates this clearly. 

That Priester and Harder did not get a higher value 
at 300 deg. than at room temperature (Fig. 3, p. 12) 
seems to be due to the "annealing” effect at this tem- 
perature overbalancing the "aging” effect, as they 
started with quenched samples. 

At the September, 1922, meeting of the Electrochemi- 
cal Society a paper was presented by Norman B. Pilling 
on "Effect of Heat-Treatment on the Hardness and 
Microstructure of Electrolyt ically Deposited Iron,” and 
the increase in hardness at 300 deg. C. was ascribed to 
the decomposition of the iron-hydrogen compound. That 
the iron is deposited in a strained condition has been 
clearly demonstrated and I believe the increase in tensile 
strength at the blue brittle range is to be accounted for 
in the same way as that noted in iron strained by 
cold-working and then heated to the blue brittle range. 

R. 0. Griffis, 

VssiHtiint Metallurgist. 

.Middletown, Ohio \inerirnn Hoiling Mill fo 


Numbering Steels 

To the Editor of Chemical dr Metallurgical Engineering 
SlK:—The editorial pages of Chem. & Met. have been 
the source of so much instruction to me, and I have 
come to hold them in such high esteem, that I cannot 
forbear a few words of mild protest regarding the dis- 
course on "Numbering Steels” appearing in your issue 
of Dec. 27. Having taken an interest in that subject 
for some time, I read your editorial with considerable 
eagerness, hoping for the usual clarifying exposition of 
a difficult topic. Forgive me, therefore, if I confess 
to a keen disappointment and a feeling that the matter 
was wound into an unintelligible tangle and dropped 
there. 

You proceed to show that the SAE system, at first 
logical, has now' become arbitrary, because of the con- 
stantly increasing complexity of steels offered, but you 
cite this arbitrary class numbering as an advantage , 
although arbitrary numbering was the very evil which 
the SAE system was originally designed to avoid! You 
next lament, Friend Editor, that "a logical code indi- 
cating the chemical composition of steels has so far 
eluded discovery” and observe how much more difficult 
it would be to devise a code which, in addition, will 
denote "that physical property” which is desired. 
Again, you assure us that informatiqn on the chemical 
composition is only incidental, since an ordnance con- 
structor wants not chemical analysis, but a gun tube, 
with high transverse strength and ductility; and so 
on. We are then asked how all this is to be got into 
one code. 

The answer, of course, k: It is not. Even if all 
the properties named were to be got into a code, some- 
body would come along with a lot more real or fancied 
properties that could not be coded. Moreover, if none 
of these gentlemen care about composition, as you inti- 
mate, why are modern steel specifications tending more 
and more to include chemical analysis? 
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th , e '! hole dl8C0Ur9 “ is finally disclosed 
to be that the only known way to describe a steel is 
in a detailed specification, and that it does not really 
matter in the least how the specification is designated 
It is added that all of the steels might (for “practical” 
purposes?) be indistinguishable chemically, good steel 
being "more than low phosphorus and sulphur ” 

All of which leaves us just where we started al- 
though a trifle dizzy. 

Have the editors of Chem. & Met.-t* often leaders 
of progressive thought in affairs technical— really noth- 
ing better to offer than persiflage on a subject which 
has called together a group of engineers, representing 
perhaps thirty national organizations on a series of 
conferences? Can you not give your readers some 
really constructive, helpful, logical and practical sug- 
gestions on this important and delicate subject? 

Perhaps this code problem seems complex and diffi- 
cult because we make it so. It is only when we try 
to “discover" a code system which will express in one 
neat and compact little symbol all we want to know 
about a steel, including diverse and sundry physical 
properties, method of manufacture, its physical state, 
heat-treatment, and even the purposes for which in- 
tended, with or without chemical analysis (all of which 
have at various times been suggested), that we get into 
a muddle and reject the idea as impracticable. Of 
course it is impracticable to expect one symbol to do 
all that work, for it would then be no longer a symbol, 
but merely a specification number, and we should have 
to refer to the specification to get our data. 

However, what is really under consideration is “a 
' umbering system for steels — not the properties of 
steels. That there is a real need for such a system has 
already been definitely agreed upon. 

When the SAE founded its system, a dozen years ago, 
it made its symbols express the principal alloying com- 
ponents, carbon, nickel, chromium, etc., and did not 
try to make the same symbol tell all the physical char- 
acteristics which any steel might, under various treat- 
ments and circumstances, possess. It recognized the 
fact that one steel may be made to meet a wide variety 
0l Physical specifications by different treatments, and 
also that a given set of physical properties can be met 
by a considerable number of different steels appro- 
priately treated. It stuck to chemical analysis for its 
symbols, and took care of the other properties by means 
of specifications. The system has been quite success- 
ful and very useful. Unfortunately, the SAE code, 
using numerals only, is not capable of unlimited ex- 
pansion, and cannot be logically extended to take care 
of all the useful alloys which are developing. This is 
a mitted. What is needed, therefore, is a truly elastic 
an( comprehensive symbol system for steels, showing 
e principal components, which can take care of any 
use ul steel now # existing or which may exist in the 
u ure. Such a code cannot be “discovered,” but can 
and will be developed by logical thought. 

. 8l * swer seems to be found in an abbreviated 
emical formula — that is, a code wherein the important 
emen s are represented by letters corresponding to or 
^eir chemical symbol and the approximate 
numJ f 8 °£ thefle * m P<>rtant elements are indicated by 
im? irA! • **+ re WG k ftVe ai *d numbers each act- 
merala true A Unction-letters for names and nu- 
a l r * amoun . t8 - The principles of such a code have 

fUniver^cif 011 ! 1 ^ 6 !? ^ ® haWn t0 ** quite P ractica ble. 
mversal Steel Code, Knerr & Collins, Iron Age, Sept. 


1, 1921.) A code along very similar lines (although 
with some objectionable details) has recently been ten- 
tatively issued in Europe by the Standards Committee 
of the Swiss Association of Engine Builders. 

Once having a truly elastic, comprehensive, brief, 
logical and easily learned and remembered* symbol sys- 
tem for steels, we can proceed to indicate the physical 
characteristics desired in any given steel by a specifica- 
tion number, or by an appended symbol, if we so desire. 
Special chemical characteristics, such as high or low 
phosphorus and sulphur, etc., may also be indicated, 
where necessary, without confusion. 

Naval Aircraft Factory, HORACE C. KNERR. 

Philadelphia, Pa. 


Importance of Proper Technical Testimony 
in Patent Suits 

To the Editor of Chemical i Metallurgical Engineering 
Sir: — I n your issue of Jan. 17 under the head of 
“Patent Notes” there are two pages devoted to a re- 
view of the decision of the N. Y. courts in the infringe- 
ment suit of the Philadelphia Rubber Works Co. vs. 
the United States Rubber Reclaiming Co. claiming in- 
fringement of the Marks patent on the “alkali process” 
of rubber reclaiming! 

It may not be generally known that the Ohio court's 
decision on the validity of these patents was quite at 
variance with the New York court's decisions. 

The Philadelphia Rubber Co. sued the Portage Rub- 
ber Co. of Akron for infringement of the same patents 
and at about the same time. By expert testimony it 
was shown that a number of patents had been issued 
long before on the use of both alkali and acids with 
various heating methods for reclaiming rubber and that 
in the Mitchell patent it was claimed that it had been 
discovered that there was advantage in submitting rub- 
ber with reclaiming agents “either acid or alkaline” to 
heat under pressures comparable to that specified in 
the claimed process. 

It was further shown by expert examination of the 
file wrapper and contents that the Patent Office had 
been misled by erroneous statements and affidavits in 
the case which claimed that all of the sulphur, both 
free and combined, was removed, thus producing a new 
product, while admissions of complainants at the trial 
proved that no combined sulphur was removed by the 
treatment of vulcanized rubber with 3 per cent caustic 
soda at 150 lb. steam pressure for 24 hours, which was 
the claimed process. 

Further, it was shown the court that the object of 
reclaiming was, first, to remove fiber and that acid best 
removed cotton fiber; second, that the free sulphur 
should be removed and that this could be done at, 
ordinary pressure by boiling in weak alkalis, a process 
commonly used to prevent “blooming,” and third, that 
plasticizing was a function of heat and time and was 
not affected by the chemicals. 

Defendants had modified # their process so as to re- 
move the fiber first with acid in open tanks and then 
this was, after removal of acid, treated with alkali at 
lower pressure and for shorter time than that specified 
by the patent and that necessary for devulcanizing by 
its use. 

With these facts brought out by expert testimony, 
the District Court of Northern Ohio decided that the 
patent was invalid on account of fraud practiced on the 
Patent Office in claiming the removal of all the sulphur, * 
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but a rehearing was granted because defendants had 
not alleged this as defense. On the rehearing the 
defence offered no chemical testimony and the judge 
decided from the evidence that, at the time of the 
patent application, there was no way known to deter- 
mine whethei combined sulphur was in the reclaimed 
rubber or not. Of course all chemists will see at once 
that the judge was misled on chemical facts. But he 
decided that the patent was invalid anyway on account 
of the anticipation by the cited Mitchell patent. 

On appeal to the Circuit Court of Appeals of Ohio in 
Cincinnati, official cognizance was taken of the fact that 
in the meantime the New York courts had held the 
Marks patent valid and infringed, but the court de- 
cided that it was not necessary to decide this point, as 
it was convinced the technical testimony had made it 
plain that the defendant, Portage Rubber Co., was using 
a different process from thqt claimed by the patent in 
suit and that therefore there was no infringement. 

Thus it is seen that in the original home of the 
“alkali” process the patent was twice declared invalid, 
while in another state the courts of equal standing on 
different testimony declared the patent valid and in- 
fringed. This shows the necessity of such technical 
testimony that the judges can percpive the actual chemi- 
cal principles and practice involved in any patent 
brought before them. Usually they are ignorant of 
the chemistry involved, but understand logic and can 
comprehend any chemical proposition explained logically 
and lucidly to them. u. (). Chute. 

Now Yo»k <'it\ 


Accelerated Reactions in Pulsating Gas Currents 

To the Editor of Chemical & Metallurgical Engineering 
SIR:— -In reference to the article “Accelerated Reac- 
tions in Pulsating Gaseous Currents,” 1 have no experi- 
ence with the suggestion therein contained. I do know, 
however, that the problem of “channeling” is a very seri- 
ous one in many catalytic gaseous reactions and any- 
thing that may be done to obviate the difficulties which 
so arise would be of very considerable importance in 
the technology of such processes. I believe that definite 
information concerning the advantage or otherwise of 
such pulsating currents might be very readily attained 
in the study of a well-chosen catalytic gaseous reaction 
taking place in contact with a solid contact agent. I 
think it should be possible to determine definitely what 
improvement might be effected by the pulsating process. 
And that, perhaps, more readily than in the case of 
absorption processes mainly discussed in the article. 

.Tin,, -t.m .'nl\<THit\, HUGH S. TAYLOR. 

lYlm'cton, N .1 


To the Editor of Chemical A Metallurgical Engineering 
SiR: — I have reread the article on “Accelerated Re- 
actions in Pulsating Gaseous Currents.” It seems to 
me to be a very good article from a standpoint of get- 
ting one to consider the possible benefits from pulsating 
gaseous currents. ‘ 

However, the question came into my mind two or 
three tfmes, Does the increased efficiency, due to pulsat- 
ing gaseous currents, compensate for the increased cost 
of producing them? Can this article be followed by 
one giving quantitative figures showing in one or two 
instances the increased capacity which the authors’ 
claim? For example, they claim increased capacity in 
absorption towers with pulsating current and that gas 
producers operate more regularly and with greater out* 


put when operating with a pulsating current or blast. 
Proving these points would be a very valuable thing 
and some data should be given to support their case. 

Massachusetts Institute of Techm*lnp\ . R. T. HASLAM. 

t'ambiidjfe Mass. 


An Oil Well in a Graveyard 

To the Editor of Chemical & Metallurgical l Engineering 
Sik : — No doubt you will be surprised to observe the 
California postmark on this communication, so permit 
me to explain that the insufferable weather of the met- 
ropolitan district induced me to leave my office in charge 
of my son, Marcus, and set out on a jaunt to the Golden 
Gate. Yesterday, while on a little excursion to Long 
Beach, I chanced upon a sight so odd, and one which 
inspired such humility, that I snapped the photograph 
which you will find inclosed. An oil well in a grave- 
yard! 11 is producing, too. 



\ mnnnuNG on. wki.i. in a uiomktkuy 


I am sure you will understand the irresistible urge 
that came over me to philosophize on the brevity of this 
fleeting shadow and the cynical humor of the situation. 
Evidently, one need no longer be a Pharaoh to “make” 
the front page. And who shall say that the account 
of the discovery of Pharaoh’s tomb, his mummified re- 
mains with his favorite pocket flask and a somewhat 
moldy but otherwise perfectly preserVed pat6 de fois 
gras, his favorite dish, may soon be driven to a less 
prominent position by a column headed, “300 Barrels a 
Day of Paraffine Base Crude From Grave of John Doe.” 

I note that you propose an epitaph in an editorial of 
your issue of Jan. 3, “Here lies John Doe — Engineer.” 
The spirit of your thought is indeed commendable,. but 
fancy the dismay of John’s shade, passing by 500 years 
later and reading, directly under the Requiescat in pace, 
— “S. 0. Co. of N. Y. Keep off!” As a matter of fact, 
my guide assured me that no evidence has befin found 
to indicate that the oil was derived from decaying hu- 
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man remains. But I must close, or you will be waiting 
my demise in order to stake out a “gusher ” 

A gruesome subject, Mr. Editor. I believe I will run 
down to Hollywood this afternoon. Martin Seyt. 

Dirt in Steel 

To the Editor of Chemical d* Metallurgical Engineering 
SIR: — In a recent issue appeared an editorial on the 
subject of “dirty steel.” There are certain phases of 
this on which I should like to present another view- 
point. In reading this article there is a tendency in 
the reader's mind to find a direct condemnation of steel 
made in large quantities — “tonnage steel” it is termed. 

That steel made in smaller quantities may perhaps 
appear better from a theoretical standpoint or from 
laboratory examination will not be questioned. There 
is. however, a decided difference of opinion as to the 
actual commercial value of such differences as may ap- 
pear in favor of the smaller lot. When one considers 
the successful application of “tonnage steel” in tre- 
mendous quantity, particularly in the automotive in- 
dustry, which was directly mentioned, one may hesitate 
to condemn offhand this material. 

It is true that “dirty steel” has been found and that 
it has caused trouble, but it must be remembered that 
when such cases have been found they have received 
exceedingly wide advertising. It is not always remem- 
bered that such cases represent an extremely small pro- 
portion of the amount in service. Furthermore little 
mention is made of the large quantities which render 
excellent service. 

In the writer's experience with steel, covering about 
15 years, of which 10 was spent in the automotive 
ndustry, he has had his share of difficulty with seamy 
and dirty steel. This, however, represents a very small 
proportion of the troubles which have occurred in the 
use of steel and has occurred less and less as practice 
has improved. Furthermore, the steels made in small 
quantities with considerable care have by no means 
lacked representatives which showed this condition. 

Much of the condemnation of certain inclusions in 
steel has arisen from a lack of complete analysis of 
f he factors governing the application of the steel. Many 
cases of failure which have been stated to be due to 
inclusions or dirt have been due primarily to faulty de- 
sign. The effect of a sharp corner or nick is now quite 
well understood. Tool marks represent a phase of this. 
When fracture occurs because of tool marks, it is not 
always a simple matter to demonstrate this, because 
after it has occurred the mark has disappeared. All 
steel contains more or less inclusions and if an obscure 
break occurg it is usually quite a simple matter to find 
inclusions with which it may be connected. The line of 
reasoning that the break was not caused by the inclusion 
but rather followed it along the line of least resistance, 
being caused by an overload due to the mechanical con- 
dition of the steel, requires an intimate knowledge of 
all the factors which enter in. This example will serve 
to illustrate the fact that troubles arise frequently for 
which the condition of the steel is not at all responsible. 

The writer is holding no brief for “dirty steel” nor for 
“tonnage steel” in all cases. There are many cases in 
which exceeding care is necessary — for example, in tool 
steel from which costly tools are to be made. This is 
written to call attention to the fact that “tonnage prac- 
tice” is not to be condemned in any wholesale way. 
There may be makers whose practice is such that their 
steels are marketed in bad condition, but on the other 


hand it is not at all difficult to select many whose “ton- 
nage steels” are of excellent quality. Competition will 
do the rest. 

The proof of all this does not lie in any laboratory^ 
examination of an individual case carried on in a spirft 
of condemnation tending to locate the $auses in the 
steel. It comes rather from the results of years of use. 
The greater bulk of forgings, for example, comes from 
“tonnage steels,” yet we are not confronted by any 
wholesale failures in service. This applies to the auto- 
motive industry as well as to industry in general. 

There is another factor which seldom enters into 
a discussion of this situation but which nevertheless 
has a very direct effect, and that is cost. In dealing 
with quality in steel there is often a marked tendency 
to avoid a discussion of this factor, but in spite of this 
it has a very direct effect in the final analysis. 

To illustrate we will assume that the loss due to dirt 
inclusions in “tonnage stetfis” is one-tenth of 1 per cent. 
That this is a high estimate will be generally admitted 
if all industry is considered. If to eliminate this it 
becomes necessary to increase the cost of the raw 
material 50 per cent or perhaps more, it is quite evident 
that economic pressure will eventually require a simpler 
solution. If to this is added a doubt that 100 per cent 
perfection will be 'gained, there will be lacking the 
necessary pressure to force a change. 

With proper attention to detail in manufacture — for 
example, in ingot pouring and cropping — there is no 
reason why “tonnage steels” should not meet “tonnage 
requirements”; in fact they are doing so. Lack of 
careful practice in one mill is no reason for wholesale 
condemnation of all. Ralph H. Sherry. 

Elizabeth. N. .1 


Problems in Sodium Sulphide Manufacture 

To the Editor of Chemical & Metallurgical Engineering 

Sir: — I notice with interest what you say in the 
Jan. 10 issue about methods of making sodium sulphide. 
There is no real difficulty in making a high-grade prod* 
uct provided the proper furnace be used and it have 
proper firing. Under these conditions a fused product 
with very little remaining sulphate may be obtained in 
a short time. The real difficulties art* twofold: First, 
the temperature necessary is so high that about. 6 per 
cent of the charge volatilizes. Second, the fused sul- 
phide attacks the furnace lining rapidly and destroys 
it. I have made hundreds of tons of this material by 
the processes outlined in your editorial and generally 
failed to get a product containing less than 4 to 6 per 
cent sulphate. Moreover, by fusing the materials in an 
atmosphere free from oxygen, so as to avoid reoxidation 
of the sulphide and giving a chance to the carbon to 
deoxidize the charge completely, no difficulty is encoun- 
tered; neither is the fuel cost excessive, since raw 
bituminous coal is used in the most economical manner, 

A combination of this method with the barium proc- 
ess offers the best possible economy, since the furnaced 
cake produced as above may then be dissolved in the 
somewhat dilute barium * sulphide wash liquor, which 
must be evaporated in any event, giving stiyng solu- 
tion for the production of crystal or concentrated sul- 
phide. In boiling down the solution for either of these 
products the waste heat of the furnace may easily be 
used for the concentration. In these days of high and 
scarce fuel such economies spell the difference between 
a profit or a loss. Edward Hart. 

Lafayette College, 

Easton, Pa. 
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Art and Science of 

‘ Leather Manufacture— III 


By F. L. Seymour-Jones~ 


Vegetable Tanning Consists in 
Treating the Prepared Hides and 
Skins With Extracts of Suitable 
Natural Materials, the Procedure 
Varying Somewhat Empirically 
With the Nature of the Stock 
and the Product Desired, as the 
Actual Mechanism Is Indefinite 


T HE preliminary wetwork in preparing the skins 
Having been accomplished, the next process is that 
of tanning proper. It is difficult to find a satisfac- 
tory definition of “tannin.” Broadh, a tannin is any 
substance which precipitates gelatin and converts hide 
into leather; this covers a wide range of organic and 
inorganic substances. 

Vegetable tanning, one of the most ancient methods, 
is still that most widely practiced, though for many 
purposes it has been replaced by chrome and its su- 
premacy in other directions is similarly being chal- 
lenged. No definite cause for the formation and secre- 
tion of tannin by plants is known, though many theories 
have been suggested. Tannins may occur in roots, 
wood, bark, leaves or fruit, though not necessarily of 
the same nature in each part. It is very widely dis- 
tributed in the vegetable kingdom. 


Vegetable Tanning Materials 


Space will permit of only the more important sources 
of tannin being mentioned. Of barks, the old standard 
material was that from the oak, Quercus robur and 
other varieties, more particularly Quercus prinus, the 
chestnut oak, in the United States. The bark contains 
from 4 to 22 per cent of tannin, but 10 per cent may be 
considered a good average. It is best peeled in the 
spring, when the sap is rising, and should be stored 
under cover from rain. Most barks contain about 6 
per cent of soluble non-tanning matter (non-tans), 
which includes a large percentage of sugar. It is there- 
fore unsuitable for the manufacture of tanning extract, 
owing to the great liability to fermentation. The bark 
of the American chestnut oak, owing to its compara- 
tively low non-tan content, is free from this defect, 
and excellent extract is made therefrom. 

Oakwood, though containing only 2 to 4 per cent of 
tannin, is largely used for extract manufacture in 
Europe. The tannin is different from that in the bark 
and more nearly resembles that of the chestnut. The 
chief source of supply is Slavonia, now of the Jugo- 
slav State, where the chips and waste lumber are 
utilized for making an extract of around 26 to 28 per 
cent tannin content. 

One of the most important native American tanning 
materials of today is the true or Spanish chestnut, 
Castanea re sea. This is a tree of rapid growth, the 
main source being in and about the Appalachian Moun- 
tains. The air dry wood averages about 8 per cent 
tannin, and the bark, which is little used alone, about 


•Frank L. Brymoui -JNmth is the .son of Alfred Seymour-.! ones, 
of Wrexham, Wnh*. who for m.m> years has been one of the 
foremost tanners of Great Britain and one of the lending scientists 
of the industry Frank Seymour-.! ones was graduated from the 
University of Leeds, England, with honors in applied chemistry of 
leather manufacture, being awarded the Le Blanc medal for 
special distinction. He now holds the Goldschmidt fellowship at 
Columbia University, where he Is continuing fundamental re- 
search on tannery processes. 


t Article I of this aeries appeared in Chem. <t Met, vol. 27, No. 
l’:i. Dec 6, 1922; Article IT In vol. 27, No. 26, Dec, 27, 1922. 


the same. Chestnut extract is made from the wood and 
bark combined as a rule, and will have a tannin content 
of 36 to 60 per cent. Large quantities are made not 
only in this country but also in France. 

Formerly if not still the most important North Amer- 
ican tanning material, the bark of the hemlock fir 
(2 supa canadensis) is undoubtedly the most character- 
istic American tannin. The tree is widely distributed 
over the 1 northern United Stall's and Canada, from 
Pennsylvania to Alaska. Th<> bark averages 8 to 10 
per cent of a reddish tannin. Extract is also made from 
the hemlock, both solid and liquid varieties finding place 
in the market. 

Other conifers are used to a lesser extent for tannin. 
The Norway spruce (Abies exeelsa) is much used in 
Austria. It contains a large proportion of fermentable 
sugars, and hence swells well but tans only lightly. 
The larch ( Larix europwai is used somewhat in the 
British, Isles for light leathers, giving a light-colored 
product of pleasant odor. The Aleppo pine ( Pinus 
halepensis ) , the bark of which contains up to 25 per 
cent tannin, is largely used along the eastern Mediter- 
ranean littoral. 

South America provides a largely used material in 
quebracho. The wood is extremely hard, has a specific 
gravity of about 1.3, and contains 25 to 28 per cent 
of a difficultly soluble tannin. The tree grows in scat- 
tered groups over much of the Argentine, Chile and 
Paraguay. Much of the wood is extracted on the 
ground before export, but part goes to extract plants 
in this country, Germany, France and England. The 
difficultly soluble tannin is sometimes rendered more 
soluble by treatment with alkaline bisulphites or alkalis, 
which are subsequently neutralized. Such extracts are 
spoken of as sulphited quebracho. Even the insoluble 
tannin, however, if suspended in water and agitated 
with hide, will tan, showing that it is in reality soluble, 
though with difficulty. 



FIG 15 — ROCKEH YARD SHOWING HIDES ON FRAME AND 
ROCKER MECHANISM 
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FIG. 16— LAYAWAY YARDS 


The acorn clips from the valonia oak i Quereux acqt- 
lops and other species) form a highly important source 
of tannin. The small tree is widely spread through 
western Asia Minor, Greece and the Grecian archi- 
pelago, the best quality coming from Smyrna. The 
tannin content varies from 20 to 40 per cent. The 
“beard” < the spiky portion surrounding the cup) con- 
tains more tannin than the cup proper, and is often 
sold separately. 

Galls occur chiefly on Quereux infectoria and Other 
oaks; they contain up to 60 per cent of gallotannin. 
They are of very little use for tanning, but form the 
chi f source of the tannic acid of commerce and phar- 
macy. 

Sumach is obtained from Sicily (Rhus coriana) and 
to a lesser extent from Virginia and the Southern 
States {Rhus glabra, R. typhina and other varieties). 
The leaves and small twigs of the bush are used, dried 
and ground in a primitive fashion with edge-runners. 
The tannin content of the Sicilian varieties averages 
about 25 per cent, that of the American 10 to 18 per 
cent. Few materials are adulterated more, chiefly with 
leases of other and similar plants containing much less 
tannin; in fact, Pixtacia lentiscus is imported from 
Algeria to Sicily for this purpose. Adulteration is 
easily detected by microscopical examination, with suit- 



FIG. 17— CHOPPING OFF BELLIES FROM HIDES 


able treatment of the leaves. Sumach is chiefly used for 
light leathers, and gives a light-colored product. It is 
the best material known for bookbinding leathers, where 
wear and resistance to gas fumes and city atmosphere 
are desiderata. 

Gambier is a solid or pasty extract obtained from 
the leaves and twigs of an East Indian shrub, N ancle a 
(or Uncaria) gambir. It is also known as terra japon- 
iea and, in common with various other extracts, as 
catechu. Until recently the manufacture was entirely 
in native hands and was crude in the extreme. The 
leaves and twigs are boiled in open pans until a sirupy 
liquid is obtained; this is roughly strained and poured 
out to set. It is exported either as paste, roughly 
covered with sacking, or in dry cubes of about a cubic 
inch size. The cube gambier contains 50 to 66 per cent 
tannin, and the pasty block gambier 35 to 40 per cent. 

The mangrove grows on almost all marshy tropical 
coasts and comprises varioufs species of Rhizophora. 
The bark contains 15 to 40 per cent tannin. It is a 
material of growing importance, and gives a deep red 
colored leather. 

Myrobalans, the unripe fruit of Terminalia chebula 



FIG. IK— BLEACHING VATS FOR REMOVING 
SURFACE TAN 


and other East Indian species, contains 30 to 40 per cent 
tannin in the nut. The stones and kernels of the nut 
contain no tannin. 

Various kinds of acacias and mimosas are largely 
used, and those known as wattles are of rapidly growing 
importance. Indigenous to Australia, they have been 
transplanted to Natal, where a large and flourishing 
extract industry now thrives, The tree is of rapid 
growth and the bark contains up to 60 per cent tannin, 
according to species, .though 30 per cent may be taken 
as a good average. In recent years it has also been 
developed in Kenya ( British East Africa), where the 
tree reaches maturity for stripping in as short a time 
as 5 years. Another variety, Acacia arabka, is widely 
used in India and the Near East under the name “ba- 
bool.” I found it in use in Palestine 4 years ago and 
it may well have been the material of “one Simon, a 
tanner.” > • 

Divi-divi ( C&salyina coriaria ) and algarobilla (C. 
brevifolia), two Central American trees, provide tannin 
in their seed pods, which contain 40 to 46 per cent 
Among other natural tannins of lesser importance 
may be mentioned the saw palmetto (Sabal eemdata) 
of Florida, a tannin extract being made from its roots, 
«\nd canaigre (Rumex hymenosepalum) , a dock growing 
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FIG. 1«- OIL WHEELS 


in Arizona, Mexico and southern California, the air 
dry roots of which contain 25 to 20 per cent tannin, 
together with a large quantity of starch. 

Sulphite cellulose is obtained by concentrating the 
waste liquors from the manufacture of wood pulp by 
the sulphite process. It is not a true tanning material, 
but has found many applications in tanning, particu- 
larly in brightening the color and in filling (giving 
solidity to) sole leather. One firm markets this prod- 
uct as “spruce 1 ' extract. True spruce extract is often 
sold as “larch” extract. 

The chemistry of the tannins is as yet little under- 
stood. Emil Fischer succeeded in synthesizing what 
was at least a stereo-isomer of gallotannin, and which 
was a penta-m-digalloyl-glucose. Freudenberg is con- 
tinuing his work, and classifies tannins broadly into 
ia) tannins hydrolyzable with enzymes (tannase and 
emulsin), in which the benzene nucleus is linked to a 
larger complex by oxygen atoms, and {b) condensed 
tannins, in which the nuclei are linked by carbon atoms. 
The first class comprises (1) depsides (esters of phe- 
nolcarboxylic acids with each other or with other hy- 
droxy-acids), (2) esters of phenolcarboxvlic acids with 
polyhydric alcohols and sugars (gallotannin type), and 
(3) glucosides. Of more practical interest to the tan- 
ner is the old and rough classification into pyrogallol 



FK3. 20- ROLLING LEATHER FOR FINISH 


and catechol tannins, according to their derivation. The 
pyrogallol tannins yield “bloom” (a deposit of ellagic 
acid) on fermentation or hydrolysis, while the catechols 
give insoluble “reds” or phlobaphenes. Some tannins — 
e.g., oak bark — appear to be of mixed origin, and give 
the characteristic reactions of both groups. Gallotannin, 
sumach, oakwood, chestnut, myrobalans, valonia, divi- 
divi and algarobilla belong to the pyrogallol group, and 
the catechols include pine barks, hemlock, larch, acacias 
(mimosa, wattle), quebracho, mangrove, canaigre and 
gambier. 

Synthetic tannins or syntans bear no chemical rela- 
tionship to the natural tannins. The original syntan, 
Neradol D, was a condensation product of cresol-sul- 
phonic acids with formaldehyde, and this general prin- 
ciple has been widely followed in the overwhelming list 
of patents granted for the preparation of such sub- 
stances. Used alone, they are of little value, but in 
conjunction with natural tannins have found wide ap- 
plications. They are particularly useful in the prelimi- 
nary coloring of leather and in the final bleaching or 
brightening of color. 

Extract Manufacture 

The grinding of tanning materials prior to leaching 
varies with the nature of the material and the leaches 
used. The product must be sufficiently fine to leach 



FIG 21— APPLYING POLISH TO GRAIN 


easily and completely, yet not so fine as to clog the 
leaches and cause incomplete extraction of tannin. 
Various types of mills are employed, ^ith steel blades 
or teeth to cut and rasp the materials. Disintegrators 
are widely used. Crushers are used for fruits such as 
myrobalans. The ground material is conveyed to the 
leaches by some form of mechanical conveyor — belt or 
bucket. The heat and dust developed during grinding 
are very great and cause a large fire hazard. Conse- 
quently it is usual, where tanneries grind some of their 
own materials, to locate the grinding machinery in a 
building apart from the main factory. Iron from the 
grinding machinery is very objectionable in the tan 
liquors, since it forms ink. 

The ordinary battery of leaches consist of a series 
of pits or tubs provided with false bottoms and with 
an eye in each connecting to the next leach. The ex- 
tracting water, heated as desired, is passed through 
these in turn, flowing from one to the next by gravity 
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OCT CHAIN 


or being pumped. The fresh water passes through the 
nearly spent tan, then on to the next, and through the 
series to the fresh material. Cold extraction gives a 
lighter and brighter colored liquor, while hot (not neces- 
sarily boiling) water extracts more tannin. The major- 
ity of tanning materials yield most tannin at 80 to 90 
deg. C., but some, like sumach, canaigre and valonia, 
extract most at 50 to 60 deg. C. 

In (‘xtract manufacture and in some tanneries the 
liquors arc concentrated by evaporation, in evaporators 
of the triple effect or climbing film types. Evaporation 
is completed in vacuum pans, until the well-stirred 
liquor is sufficiently sirupy to solidify on cooling. Both 
solid and liquid extracts are largely made. The former 
offer economy in transit charges, but are not always 
so satisfactory in getting back into solution again. Ex- 
traction at high temperatures causes a darkening of 
color of the extract, and where necessary extracts are 
decolorized by the use of blood albumen, coagulated by 
heating the liquor or by some other suitable absorbent. 
Naturally this causes some loss of tannin, but since 
the leather buyer purchases largely on color, the tanner 
must demand light-colored extracts from the extract 
manufacturer. , 

Tannage proper consists in working the skins through 



a series of tan liquors of gradually increasing strength. 
The strength of tan liquors is usually expressed in 
degrees barkometer. This instrument is merely a hy- 
drometer, and affords a rough means of gaging the 
strength of liquors. One deg. Bkr. is equal to 1,001 
specific gravity, 10 deg. Bkr. to 1.010 sp.gr., and 100 
deg. Bkr. to 1.100 sp.gr., etc. 

The materials, liquors and methods used vary accord- 
ing to the class of skins and the nature of product 
desired. For sole and belting leather, where the product 
is sold by weight, a heavy tannage is required, while 
for light leathers, sold by area, a sufficient but not 
excessive tannage is given. 

Tanning Procedure 

Taking sheep as typical of light stock, the first proc- 
ess is coloring. The color of the product is largely 
determined by the first early tannage. The skins are 
therefore paddled in a weak sumach (or other suitable) 
liquor, which will insure a light-colored product. Sub- 
sequent tannage may be by suspension in pits with 
periodical handling of the skins or agitation of the 
liquor, or paddling, or drumming. Naturally the two 
latter are more rapid, but if too violent loosen the skins 
out excessively. The strength of the liquors must be 
increased only gradually. If too strong and astringent 
liquors are used at first, the grain of the skin becomes 
drawn and case-hardened, and prevents the further 
penetration of tannin into the interior of the skin. 
Many materials are used in tanning, but for the finer 
classes of leather pyrogallol tannins are preferred, 
notably sumach, oak bark and wood, chestnut and larch. 

The tanned skins are nailed on boards to dry in 
heated sheds, or may pass through a tunnel drier. They 
are then wet back and shaved. Shaving consists in 
reducing the skin to an even thickness by paring off 
on the flesh side, either by hand with a knife with a 
turned edge, or by machine, with a rapidly revolving 
spiral blade roller pressing the skin against ji rubber 
roll. The skins then pass to dyeing and finishing. 

Sheepskins are naturally extremely greasy and are 
therefore usually degreased. This is accomplished 
either by hydraulic pressing between brass plates after 
coloring, or by extraction with naphtha after tanning 
and dyeing, but before finishing. The naphtha is re- 
covered. The grease finds a market for the manu- 
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facture of stuffing greases and similar products. The 
fire risk of a spirit degreasing plant is very high, and 
special precautions have to be taken to prevent any 
sparking of machinery, even belts being protected by 
points to avoid electrical sparks. 

With heavv leather (sole leather, etc.) the hide com- 
mences in tfie suspenders, a weak but acid liquor, to 
insure complete neutralization of lime and good plump- 
ing, being used to color the leather. They pass to the 
rockers or handlers, through a series of liquors of in- 
creasing tannin content, where the suspended hides are 
rocked mechanically to insure even tannage. Next they 
go to the layers or dusters, where the hides (or bends) 
are placed horizontally in a pit, a layer of ground tan is 
dusted over the hide, another hide placed on top, and 
so on until the pit is full. The pit is then filled up with 
strong liquor. The hides pass through a series of these 
layaways. When tannage is completed— which may 
take from 3 to 6 months, although the hides are half 
tanned in 10 to 14 days — the leather is dipped in warm 
water to clean it, swabbed over with cod oil, dried, 
damped back and piled to samm (semi-dry), oiled on 
the grain, and rolled with a brass roller. 

After tannage proper it is usual to fill the leather 
to get firmness and weight. The sides are dipped or 
drummed in a strong, hot, neat, tannin extract or 
sulphite cellulose. They are then bleached, by dipping 
inio hot water, soda, dilute sulphuric and, and water 
in turn. They pass through a wringer, and are next 
loaded. Loading is straight adulteration, necessary to 
get weight to sell at a competitive price. It cannot 
be said to affect the wearing quality of the leather 
adversely, but the deliquescent nature of some of the 
substances used renders the leather readily water-absor- 
bent, and its harmful nature is obvious. Some coun- 
tries, notably Australia and Sweden, have taken action 
to prevent the import of loaded leather. The usual 
substances are glucose, epsom salts (magnesium sul- 
phate) and barium sulphate. The first two are drummed 
in with oil, while the last is implanted by alternate 
dippings in sulphuric acid and barium chloride. 

The sequence of operations at the .1. H. Ladew ('o 
for tanning and finishing sole leather is illustrated by 
Figs. 15 to 25. As will be noted in Figs. 15 and 16, 
the hides are handled in the rocker and layaway yards 
by means of a monorail hoist. The use of an electric 
traveling crane for this purpose is shown in Figs. 26 
and 27. 

Many rapid tannages for sole leather have been tried, 
usually consisting in drumming the goods in concen- 
trated liquors after a short preliminary coloring in 
weaker liquors. This is in general unsuitable for sole 
leather, as it is impossible to get the necessary firmness 
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PIG. 26— ROCKER YARD WITH ELECTRIC 
TRAVELING CRANE 


and solidity by a straight drum tannage. Used in con- 
junction with suspension methods, it has met with some 
success. 

One method of vacuum tanning has achieved some 
popularity, though not yet employed very extensively — 
namely, that known as the Nance process. The diffi- 
culty in any vacuum tannage is (hat, for the tan liquor 
to enter the hide, the pressure must be so reduced that 
the water in the hide capillaries boils out, leaving a 
vacuum. This the Nance process accomplishes. The 
liquors used are then introduced at about 25 deg. C., 
and rapjdly penetrate the hide. 

Many materials are used in heavy leather tannage, 
hemlock, chestnut and chestnut oak extracts being 
favorites. In the layers, for dusting materials, valonia, 
algarobilla, and ground bark are used. When pyrogallol 
tans are employed, the bloom deposited on the grain 
may either be left on or removed by scouring, according 
to the type of product required by the buyer. 

Belting and other leathers are usually curried— i.e., 
stuffed with greases to render them waterproof — and 
then finished. The bloom is seoured off by machine, the 
hides are skived or shaved and then stuffed. Stuffing 
is carried out either by hand or in the drum. A suitable 
mixture of cod oil, tallow and stearine is applied to the 
damp leather. The stuffed leather is “set out” — i.e., 
stretched out fiat and all wrinkles removed, either by 
hand or machine. Belting leather is finally stretched 
by machine. Stuffing is often carried out hot, a tem- 
perature of 90 deg. C. or over being used. In this case 
the leather must be absolutely dry before entering the 
drum or it will be seriously damaged. In passing it 
may be remarked that dry leather will stand much 
higher temperatures than wet, and that chrome-tanned 
stands heat better than vegetable-tanned. Since the 
tanner takes days to dry his hides, it is scarcely 
reasonable to expect to dry a pair of wet boots satis- 
factorily by a hot radiator in an hour or so. 

The choice of materials and their blending to produce 
the desired effect in any kind of vegetable tanning is 
an art in itself and also requires knowledge of the con- 
stituents. The soluble extract from any tanning mate- 
rial contains a greater or less proportion of non-tans, 
part of which consists of readily fermentable sugars. 
These yield acids, which tend to plump the leather. A 
high tan:non-tan ratio in a material means a highlv 
astringent liquor, such as straight quebracho, while 
the greater the proportion of non-tans the milder and 
mellower the liquor. Gambier is an example of a mild 
material. Even such a highly astringent material as 
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quebracho can be rendered as mild as gambier by addi- 
tion of suitable non-tans. 

Molds are an occasional source of loss in tan liquors. 
Their action is due to the secretions of an enzyme, 
tannase, which hydrolyzes certain classes of tannins. 
At the same time the molds utilize the tannin as a 
s< urce of carbon nutriment, where other carbonaceous 
matter is absent. 

There are many theories of vegetable tanning, none 
yet susceptible of exact proof. They range from pure 
physical adsorption of the tannin by the hide fibers to 
a definite chemical combination between hide protein 
and tannin. One very plausible theory holds that the 
negatively charged tannin particles and the positively 
charged hide (on the acid side of its isoelectric point) 
mutually precipitate each other, just as in the mutual 
precipitation of colloids. Unfortunately for this, it is 
quite possible to tan hide in an alkaline solution, so it 
will require some modification. Needless to say, alkaline 
tanning is entirely impracticable, since large excess of 
tannin has to be used, though it is definitely fixed by 
! hide powder. One thing is certain— that combination 
> between hide and tannin is slow and not immediate. 

; Freshly tanned hide powder loses its tannin if extracted 
| met with alcohol, but not after drying. The tannin can 
be easily stripped from freshly tanned hide powder with 
alkalis, but not after the tanned hide powder has been 
, affed for some time. The whole subject is as yet too 
indefinite to make any detailed statements of value, and 
n will be necessary to wait until more is known of the 
chemical nature of tannins and hide before a definite 
explanation can be adduced. 
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Developments and Tendencies in the 
German Potash Industry* 

Stassfurt Giving Way to Hannover and South Hans 
District— Production and Sale^—Govenunent 
Control — French Competition • 

By William T. Daugherty 

Assistant Tuttle Commissioner, Berlin 
L S Bureau of Korol# n and Domestic Comimiee 

T HE war left to Germany at least one self-contained 
industry — the potash industry. The pre-war monop- 
oly enjoyed by Germany, broken by the loss of the 
potash mines in Alsace Lorraine under the peace treaty, 
is nevertheless not as seriously threatened now as the 
first signs ufter the war would have seemed to indicate. 
The superiority of German deposits i.e., the purer and 
more abundant deposits of salts and the simultaneous 
occurrence of carnallite (KCl.MgCl .6H/)), sylvanite 
( jtKCI . ?/NaCl ) , kainite ( K a SO ( . MgSO, . MgCl, . 6H,0 ) , 
kieserite (MgSO,.H^O) — as well as lower costs of 
production, favors Germany on the world market. 
Germany’s expectation of setting a record of sales in 
the calendar year 1922 — i.e., probably around 1,330,000 
tons of potash (K/)), or 220,000 tons more than in 
1913, out of which total 24.8 per cent has been for 
foreign sales in the first 10 months of 1922 (against 
45 to 50 per cent in 1913) — seems to confirm this claim. 
Energetic plans are in progress to penetrate America 
and recover Germany’s most important pre-war market. 

Shifting of Production (’enters 

Production centers of the German potash industry 
are roughly five — namely: (1) The Hannover district, 
(2) the South Ilarz district, (3) the Werra (Thuringia) 
district, (4) the Stassfurt district and (5) the Halle, 
Mansfeld and Unstrut district, in the order of their 
approximate production in terms of K„0 in the first 6 
months of 1922. In October, 1922, 128 shafts were 
being actively worked in all Germany, while 83 shafts 
were idle, according to the “Kalipriifungsstelle,” of 
Berlin, an official organization, calculating the partic- 
ipation of all German works in total sales. 

Rich and abundant supplies of German potash, lying 
near the surface, or more profitably worked for richer 
content if lying deeper, permit a variety of choice of 
location for new works. The shifting, for instance, of 
production centers within the past year, so that the 
famous Stassfurt district, which occupied second place 
in production in 1921, fell to fourth place during the 
first 6 months of 1922, is proof of the growing impor- 
tance of the South Harz district. 

This shifting of production centers is not necessarily 
borne out by the number of active shafts in operation, 
as some shafts in respective districts are worked more 
intensively than others. In October, 1922, the Han- 
nover district operated the largest number of shafts 
— namely, 54 shafts out of 79; the South Harz district, 
24 out of 33; Stassfurt, 24 out of 48; the Werra, 14 out 
of 27; Halle, etc., 12 out of 29. 

Production and Sales 

• 

Production . — Production of all crude salts by districts 
in the years indicated is shown in Table I. 

The potash content from this production is shown in 
Table II. 

* Abstracted flora a special report, received Jan. 17, 1922, by 
Western European Division, Bureau of Foreign and Domestic 
Commerce, Department of Commerce. 
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TABLE I— PRODUCTION OF CRUDE POTASH SALTS IN GERMANY , 
BY DISTRICTS 
(In Metric Tone) 


Diatrict 

1913 

1920 

1921 

1922* 

Hannover 

(Regional 

3,508,544 

2,912.997 

3,812,220 

Stwwfurt. . . . % . .. 

figures not 

2,242,192 

1,989,829 

2,038,560 

South Harz. . . 

available 

2,005.122 

1,746,431 

2,283,520 

Werra . . 

in 1913) 

2,037,862 

1,457,128 

2,373,960 

HaUe-Mansfield, etc 

1.562,385 

1,134,794 

1,279,160 

Total*. 

11,604,511 

11.356,105 

9,241,179 

11,787,420 


• Loosely estimated on the basis of twice the production m the first 6 months 
of 1922. Total production figures of XjO can probably be discounted by arouno 
25,000 tons. 


TABLE II- PRODUCTION OF POTASH IN Gt KM AM , 

BY DISTRICTS 
(In Metric Tuns) 


District 

1913 

1920 

1921 

1922 


(Regional 

407,822 

334,426 

446,620 

Staasfurt. . . 

figure* not 

225,454 

215,494 

215,620 

South Hart . 

available 

269,060 

231,720 

299,080 

Werra. .... 


233. 128 

170,819 

273,160 

Halle-Mitnsfield, Unalrut — 

•” 

161.465 

114,390 

131,080 

Total* 


1,296,929 

1.066,849 

1,365,56(1 


TABLE III TOTAL SVLKS OK GERMAN POTASH SALTS 


3 CHI 

(In Met nc Tonis) 

Inland 

I'oreign 

1 «>t ill 

1 0 1 3 

604.283 

506,087 

1.110,870 

1914 

5 37,809 

366,179 

903,988 

1915 

5(>7»098 

112,779 

679,877 

1916 

721,044 

158,93? 

879,976 

1917 

871,478 

132,893 

1,004,371 

19)8 

859,716 

141,947 

991,663 

I Q 1 9 

637,03 3 

174,970 

812,003 

1920 

689,391 

234,252 

923,643 

1921 

768,477 

152,671) 

921,147 

I922+ 

997,500 

332,500 

1,330,0(10 


f Eat minted 


Sales .—' Table III shows the* total sales of German 
potash salts, in terms of K v () content, to inland and 
foreign purchasers in the years indicated. It is ob- 
served from this table that except for the year 1921 
foreign sales have increased progressively in post-war 
years. Germany’s best customer for potash salts in 
1913 was the United States, with purchases of 236,884 
tons of K a O; Holland came next, purchasing 43,478 tons, 
while France bought 33,115 tons. Although foreign 
sales have decreased in volume* in post-war years, the 
same relative importance of these markets is probably 
not appreciably changed, as, for instance, figures for 
1920 show. In that year the United States bought 
83,602 tons of K,0 from Germany; Holland, 54,347 
tons; England, 11,414, and France, 1,975, according to 
figures given by the German Potash Syndicate. 

Potash Control in Germany 

After various experiments to regulate production and 
sales of potash extending over a period of about half 
a century, the German Reichstag passed the so-called 
federal potash law on May 25, 1910. This law provided 
that the government, and not the Potash Syndicate, be 
empowered to fix inland prices for potash. It also took 
from the syndicate the right to prescribe the amounts 
of participation of the various concerns (groups) in 
total sales, and created a so-called “distribution center” 
(Verteilungsstelle) for this purpose. At the same 
time? however, an appeal commission was created with 
power to hear appeals against decisions of the 
distribution center. The real organization of the 
Potash Syndicate was not directly affected by this law. 
This organization was regulated through the members, 
as well as through the sales agreement. Until the out- 
break of the revolution (November, 1918), the organi- 
zation was not changed. 


Socialist parties with majority votes in the Reichstag 
after the revolution contemplated the socialization of 
Germany’s potash resources. As this proposal was con- 
fronted with too many difficulties, another alternative 
was chosen — namely, the creation of a federal potash 
council (Reichskalirat) with power to control the Ger- 
man potash industry. 

The Federal Potash Council is composed of thirty 
members, and includes representatives of the potash 
producers, dealers and wholesale consumers (agricul- 
ture and the chemical industry). In addition, three 
members of the Potash Syndicate are admitted, as well 
as one expert in potash mining. Employers and labor 
are represented in equal number in the council. 

Along with the council are other bodies, such as the 
“Kalipriifungsstelle,” already mentioned, and the appeal 
office. Both of the latter perform the same duty as was 
written into the law of 1910 for the distribution center 
and the appeal commission. The potash producers 
themselves are organized into a sales organization, which 
is the Potash Syndicate, which alone has the right to 
sell potash at home and abroad. 

Importance of German Monopoly 

Until the end of the war Germany had, de facto , a 
potash monopoly. This monopoly was partly broken by 
the granting of approximately thirteen potash shafts 
to France in connection with the cession of Alsace 
Lorraine. At that time the thirteen shafts were not 
all in operation, but they were rapidly improved and 
thrown into competition with German production. 
Alsatian competition is, however, probably handicapped 
by the existence of far fewer mines and concentrating 
plants, as well as a none too great occurrence of sul- 
phate salts. Kieserite (MgSO t ), used in Germany in 
the production of potassium sulphate and potassium- 
magnesium sulphate, is absent completely from Alsatian 
deposits. 

In order to overcome this handicap, attempts have 
been made to employ sulphuric acid on potassium 
chloride, but the production costs are said to be to r > 
great to permit profitable competition. The occurrence 
of clay in Alsatian deposits is said to offer another 
disadvantage in the most profitable concentration of the 
raw salts. Freight competition is another factor to be 
taken into consideration. The distance to nearest 
harbors— namely, Antwerp and Rotterdam— is greater 
than from German mines to Bremen and Hamburg. 

The German industry is apparently not greatly con- 
cerned over the new French competition. French 
exports of potash to the United States are roughly 
estimated by German authorities as not exceeding 20 
per cent of all sales to our country, but it is claimed 
that the French are selling at a loss (with possible 
subsidies), and that competition will diminish, on 
account of inability to compete with German prices. 
The contention regarding the subsidy of the French 
industry cannot be verified here, but it is vigorously 
denied in official French quarters in Berlin. 

Negotiations between Alsatian and German produc- 
ers have been attempted with a view to agreeing upon a 
uniform price policy, but without success, and the 
present prospect is that Germany will probably con- 
tinue to underbid French producers. If German claims 
are justified, the German control of the international 
potash trade appears to be not very seriously affected 
by the separation of the Alsatian potash mines. 



Fundamentals of Rectification 


Conditions for Perfect Rectification of Binary Mixtures 

The Relations Existing: in a Simple Adiabatic Rectifier Are 
Discussed and the Possibility of Perfect Rectification Is 
Analyzed — Special Case of Proportionality Latent Heats 


Bv C. C. Van Nuys 
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T HE term rectification, as commonly used, refers 
to a variety of operations or processes wherein 
either evaporation or condensation or both are 
employed to purify or change the composition of 
physical mixtures. In the following pages, however, the 
term is understood in general to refer to the interaction 
between a continuous stream of a mixed liquid at its 
boiling temperature in intimate physical contact with 
a continuous stream of vapor at its condensing tempera- 
ture flowing in the opposite direction. 

The conduit or passages through which the two 
streams flow in contact with each other we shall speak 
of collectively as a “rectifier" or “column." Any fluid, 
liquid or vapor, as it enters the rectifier or column, we 
shall call a feed, and any fluid leaving the rectifier we 
shall call a product. Any portion or section of a recti- 
fier which is insulated from outside heat effects by con- 
duction is called adiabatic. We shall first develop a 
series of general equations applying to an adiabatic 
rectifier with one liquid feed and one vapor feed only, 
these two feeds entering at opposite ends of the rec- 
tifier. Such an arrangement we shall call a simple 
rectifier. 


the column must be equal to the total mass of the fluids 
leaving. Hence, 

M x ~f w, — M 3 + in, 

Second, a similar relation holds for the masses of the 
more readily condensible component — i.e., 
x x M x -f y 7 m, = -f yjn, 

Third, the sum of the values of the “total heat” 
function for all fluids entering the apparatus must equal 
the same quantity for the fluids leaving — i.e., it /, is the 
total heat per unit mass of the liquid M it and /, the 
same quantity for the liquid M Jt and 7, and 7 , the cor- 
responding quantities for the vapors w, and m. t , the 
following equation holds: 

7,M t + Jm u •- /,A/ a | J,w, 

From these three -equations any three of the four 
masses, say M t , w„ m„ may each bo determined in 
terms of the total heats /„ /,,, 7„ ./, the compositions a?,. 
//,. x lt y t and the remaining mass, say M r 
The “total heats," /„ I v 7„ 7„ are, in all cases, deter- 
mined by the physical properties of the corresponding 
fluids and hence cannot be regarded as independent 
variables. Since we have three equations among the 


Equations for a Simple Rectifier 

Suppose a continuous stream of a liquid mixture of 
two components enters the top of a rectifying column 
wherein for convenience it may be assumed to cascade 
over a large number of “trays" of the usual form, and 
suppose that this liquid as it descends is in intimate 
physical contact with an ascending saturated vapor 
wi <ch enters the rectifying column at the bottom. 

Assume that the system is perfectly 
insulated, and let the fractional com- 
position of the liquid feed in the 
more condensible component be x t . 
and let the mass of liquid entering 
the column per unit time be M x . Let 
the fractional composition in the same 
component of the vapor feed be y 
and the mass* thereof entering the 
column per unit time be m 2 . Let the 
composition of the vapor leaving the 
top of the column be y x and the com- 
position of the liquid product leaving 
the bottom be a;,. Then the following 
equations must hold in all cases. In 
these equations w 1 is the mass of va- 
por leaving the top of the column and 
- a is the mass of liquid leaving the bottom and the 
unit of mass may be taken either as 1 gram or as 

gram molecule, or mol. If the mol is the unit 
0 mass, compositions must be taken as molecular 
< nmpositions-— i.e., fractional compositions by volume 
u en the mixture is in a condition approaching that 
°f a perfect gas. 

In the first place the total mass of the fluids entering 



remaining eight “variables," x t , A/„ x v A/,, m , 

we may regard any five of them as independent — i.e., 
their values may be stipulated or assigned in advance, 
and then the three remaining are determined by the 
above equations. 

Of the five independent variables, however, among 
which must be included at least one of the quantities x t , 
//„ ?/ 2 , there is always one composition at least that is 

determined by conditions in the rectifier of which the 
above equations take no account. The basis of this 
statement will appear as we proceed. 

Solving our system of equations for A/„ m, and m,, we 
obtains 


<7, 

- /,) 

(V, - 

- »,) 

+ 

(7, 

- 7.) (x, - 

- V ,) 

(7, 

- /,) 

(v t - 

“ Vx) 

+ 

(7, 

- Jj (x, - 

- I/v) 

(J I 

- /,) 

( x s - 

~ X x ) 

+ 

(h 

/,) (x, - 

“ V,) 

17, 

— /,) 

(?/, - 

~~ ?/,) 

+* 

(7, 

— 7,j (x, - 

- V.) 

( 7, 

~~ /,) 

(x, - 

- X y ) 

+ 

(/., 

T 

ZJi\ 

(7/ 

- /,) 

(y, ■■ 

~ //,) 

+ 

(7, 

-- 7.) (x. 4 - 

- V,) 

r in 

assigning ’ 

values 

of 

the 

variables a 

and 


these being the compositions of our products, we must 
take account of certain limitations. For example, it is 
impossible to produce a liquid M u whose composition x., 
differs more widely from the composition y 9 of the 
vapor m s than does the composition of that liquid which 
would have phase equilibrium with the vapor m r m That 
is, the maximum possible value of x 3 is x Vt , the com- 
position of a liquid in phase equilibrium with the vapor 
y r Similarly, the minimum possible value of y tt the 
composition of the vapor product, is y Xl , that of the 
vapor having phase equilibrium with the liquid x v 
If we assume perfect contact between liquid and vapor 

Chcm, <6 Met. Jan. St, MS. 
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in the column, we may suppose that x : and y t can attain 
these values. Then if m t be taken as less than the value 
fixed by the above three equations under these conditions, 
y 3 and M , being kept constant, the composition y i of the 
vapor leaving the top of the column will still he the com- 
position for phase equilibrium with the incoming liquid, 
but the composition x 2 at the bottom will decrease — i.e., 
we shall obtain a liquid product whose composition in 
the more condensible component is less than that for 
phase equilibrium with the incoming vapor. If, on the 
other hand, w, be made larger than the value fixed by 
the three equations just written, the composition :r i will 
Still be that for phase equilibrium with the incoming 
vapor y lt while the composition ?/, of the vapor product 
will increase — i.e., we shall obtain a vapor whose com- 
position in the more condensible component is greater 
than for phase equilibrium with the incoming liquid. 
The equation for Af, may be written in the form: 


7, 


4 


(7, — 7,) 



x, — //, 
If, — //, 


Af, 


; y -i (j, - /,) 



This equation may be regarded as defining equiv- 
alence between the liquid Af, admitted at the top and 
the liquid Af, obtained at the bottom. 

In the particular case where j / 2 =- 1 , -- 

0 , 0 , it takes the form: 


<7, — /,) Af, {J, — l,) Af, 

In this case, however, since each one of the fluids A/„ 
A/,, m x , m it contains only one component, the quantities 
7, — 7, and 7 ,, — /, are the latent heats of evaporation 
in the pure condition of the two components respec- 
tively, and the last equation may be written: 

L\M, LnM t 

where La is the latent heat of the more volatile compo- 
nent and L h is the latent heat of the more condensible com- 
ponent. For two substances for which L < -- Ln, the 
last equation would become : 


liquid passing this level per unit time be Af . Let the 
composition of the ascending vapor at this level be y, 
and the mass passing per unit time be m. Then it is 
clear that the composition y cannot be less than the com- 
position of a vapor having phase equilibrium with the 
descending liquid of composition x. 

At this point, however, under the conditions speci- 
fied, the value of y may be determined as a function of 
x with the values of ar„ //,. x. and y as constants from 
the six following equations: 

Af, + m : - M, f w, 
j,Af, -f y t m] - x.M, f 0 .W, 

4 J,™, lM > + 

Af, -f m — M | w, 
x x M x 4 V m -- xM + 0 ,w, 

7,Af, + Jm - 1M -4 7,w, 

From all these equations all (Af, mVa may be elim- 
inated and thus a relation be obtained between x and y 
containing the constants /,, 7,, 7, 7„ J , 7, x it y u x 2 and y 2 . 
Hence we conclude that if the ratio x:y thus deter- 
mined is everywhere equal to or less than the ratio for 
phase equilibrium, it is possible for the rectification to 
be complete or “perfect"— i.e., we can obtain a vapor at 
the top having phase equilibrium with the incoming 
liquid and at the same time obtain a liquid at the 
bottom having phase equilibrium with the incoming 
vapor. It the ratio between .r and ?/ is anywhere greater 
than that for phase equilibrium, it is impossible for the 
rectification to be complete unless either some liquid 
or some vapor be removed at some intermediate level 
or levels in the column. If the ratio is everywhere less 
than that for phase equilibrium, then a limited amount 
of liquid of composition x between .r, and x or a vapor 
of composition y between i/, and //, may be added at 
a point between the top and bottom of the column with- 
out changing the composition of the vapor or of the 
liquid leaving it. 

We have found above that the value of m { as obtained 
ttorn the first three equations is: 


Af, - M t 

In the equation 

we note that each of the quantities 7 , -• /, and 7, — 7. 
is the difference between the total heat per unit mass of 
a liquid mixture and that of the vapor in phase equilib- 
rium with it. 

These quantities constitute much the larger part of 
the respective coefficients of Af, and Af„, since 7, — J 3 
is the difference of the total neat per unit mass of two 
saturated vapors at the same pressure, and the fractions 

u* ,r > ■ ; 7 , 

y 3 — //, ' //, - - //, 

approach zero as the end products approach 100 per 
cent purity— that is, as j s y t 1 , and x x ~~ y x -= 0 . 

In general, whatever the compositions x t , )/„ x lf y 3 , if 
it should happen that 7, - 7, and /, ----- 7., we have: 

M } r- A/, 
and 

m x w, ,r ‘ A7, 

Consider next a level in the column where the com- 
position of the descending liquid is x being greater 
than x x and less than x v and let the mass of descending 


_ (7, — /,) (x 2 — jr.) f (7,-7,) (x. — v) 

1 " <7, - /,) (Vt - 0 .) h (7, - 7,) (r. - //.,) 

Since the same relation holds at an intermediate point 
in the columfti, w r e have 

(7 -I) (x — x x ) + (7 — 7,) (*_- y) 

’ ' (./ - /) (y - II,) + J,) (,r - ; /) M ’ 

Comparing this with the last equation written, we 
obtain as the necessary relation between the x’s and y’s 
in order for perfect rectification to be possible: 

(7 — 7) (x — xj_ 4 (f /_,) ( *r — y) _ 

(7 — 7) (y — y x ) + (7 — 7,) i x — yt ~ 

(7 ? — L) ( x, — .r,) 4 (7 f — 7,) (r. — \fj)_ 

(7, — 7 S ) (y, — //,) 4 (7. — 7,) ( x , — //,) 

If the ratio x:y determined by the last equation in 
terms of the various constants, ;r„ x„/y y and //., 7 , /,, 7 y , 
7, 7„ 7„ is greater than the ratio for phase equilibrium, 
the rectification is clearly impossible — i.e., we cannot 
obtain a vapor at the top having phase equilibrium with 
the incoming liquid and at the same time obtain a liquid 
at the bottom having phase equilibrium with the incom- 
ing vapor, since it is impossible at any level in the 
column for ascending vapor and descending liquid to 
differ in composition more widely than for phase equi- 
librium. The properties of those binary mixtures for 
which the ratio x:y is everywhere less than the value 
for phase equilibrium and thus for which perfect recti- 
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fieation, as we have exemplified it, is possible are made 
evident by considering the T-x diagram. 

Consider the special case where /, = / t — / and 

— J t = J. Under these conditions, the above rela- 
tion between the x’s and y' s reduces to: 

x ~~ x, _ x , L — - x , 
v — i/, ~~ y, — v ] 

Let the values of the x*& and y' s be as indicated in 
the diagram. Then it is clear that if y lies on the 
straight line connecting y , and y v x must lie on the 
straight line connecting x, and since the segments on 



each of a system of lines passing through a point inter- 
cepted between a system of parallel lines are propor- 
tional. Hence, we may conclude that under the assumed 
condition, 7, — 7, = 7, and J , — J , = J, in order for 
the rectification to be impossible— i.e., for the difference 
between x and y to be greater than that for phase equil- 
ibrium — the lower boiling point curve must, at # some 
portion of its length, be such that the horizontal dis- 
tance measured to the right from the point x v on the 
curve to the point x on the chord drawn from x l to x a is 
greater algebraically than is the corresponding quantity 
measured also to the right for the dew point curve— i.e., 
such that x,,x > y p y, both distances being taken positive 
when measured to the right from the equilibrium curve. 

If we confine the discussion to mixtures which do not 
possess a constant boiling composition between x, and 
x lt these being the only mixtures for which perfect 
rectification is possible for all ranges of composition, 
then it follows from the foregoing result that for 
perfect rectification to be impossible (i.e., for the 
difference x — y to be greater than x h — y v ) either the 
dew point curve must contain inflexions between the 
points //, and y 2 or else the boiling point curve contains 
inflexions between .r, and x t . 

If we consider a diagram in which values of x are 




abscissas and values of y are ordinates, the condition 

x, — x, x — x t 

T, — y> * tT-Vt 

implies that the point {x, y) lies on the line connecting 
the points (a-,, y ,) and U„ y x ) and hence between the 
points ( x it y t ) and y t ), the curve, which must be 
everywhere below the line defined by the points (0, 0) 
and (1, 1) contains two or more inflexions. In such a 
case, even though it would be impossible to obtain per- 
fect rectification with the given end compositions a:,, y x , 
;r f , y v still it would be possible to obtain perfect recti- 
fication if the end compositions were taken closer to 100 
per cent purity respectively — i.e., if j, and y t were taken 
closer to 1, and x x and y, closer to zero — since as this 
condition is approached, it is impossible for (x, y) to 
lie on the line between (r, y,) and ( x t , y t ) unless x = 
?/, this latter being the condition for a constant boiling 
mixture. * 

The relation between .r and y may be obtained in 
another form, which will be useful later, by properly 
changing subscripts in the solutions of our original 
three equations thus: 

U, ~ /,) (x — x,) f (/ — /,) (x, ~~ y x ) 

m r . ( J_ ; y (j/ _ jt ) | _ ( J_ j } u _ v) M, 

and also 


W -- 

(j.- 


Cr, 

— .r) 

4 </. 

- I) 


J*) 

M 

(J, 

- ' /,) 

<lh 

— y) 

4 <A 

— j) 

(x t ~~ 

iO 

but 










M 

Ur 

-/.) 

(y ■ 

— Vt) 

4 U 

- J ,) 

ifx- 

jO 

M t 


( J 

-/) 

(?/ 

— ?/,) 

4 (■’ 

— J,) 

(X — 

v) 

whence 










m 

(A 

-/,) 

< * . 

— X) 

+SL. 

-/) 

(f, — 

J.) 


(A- 

-l) 

( y , 

’—7) 

4 ^A 

- j) 

(x t — 

v ,) 



<A - 

-/,) ' 

[V - 

- vj + V 


(*CT. 

?t> 



U ~ 

-'/) ' 

(v • 

- 1/,) 

4 V 


( X — 

y) 

ATM. , 


Comparing this with the first, relation between m and 
M,. we obtain 

(/, — /,) (* — *,) + (/ — /,) ( 4 \ -?/,) _ 

(*/, •— /,) <v—\) + iJ-l) T* 7 - ?/.) “ 

(J, — /,) (y, — x) 4 J /, — /) (*, — !/,) 
(J, — /,) ( v, — y) 4 0, — — y,) 

as an alternative form of the x, y relation. 

Proportionality Latent Heats 

A particular case of considerable interest is that 
where we are dealing with two components having 
unequal latent heats but which have the property that 
the latent heat of evaporation L at constant pressure 
of any mixture of the two follows the proportionality 
law as indicated by the equation: 

L == Lnx ~j- Li (1 — x) 

where x is the composition in the component whose 
latent heat at that pressure is Lb, the latent heat of 
the other component being La. This equation implies 
that the heat required to evaporate a given amount of 
either component present in a mixture under a constant 
total pressure is the same as it would be in the pure con- 
dition at that pressure. If, in addition to thfs peculiar- 
ity, the mixture has the further property that its 
“total heat” when in the saturated vapor state equals 
the sum of the total heats that the components therein 
contained would have if each one were in the saturated 
condition at that pressure, the above equations are 
somewhat simplified. 

Let J a be the total heat per unit mass in the satu- 
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fated state of the more volatile component, and Jn that 
oft the more condensible component. Then, if J is the 
total heat per unit mass of a mixed saturated vapor of 
composition x, the property just described is indicated 
by: 

t j = j n x 4- J i ( 1 — x ) 

Let I a and In be the corresponding total heats of the 
pure constituents when each one is liquid at its boiling 
point. Then the two properties above decribed neces- 
sitate that the proportionality law holds also for the 
total heat / of a mixed liquid at its boiling point — i.e., 

I = Inx 4- /, a — x) 

If, now, in the equation we have obtained between Af, 
and Af, we substitute these expressions for the /' s and 
J's, that equation becomes : 

[{Jr — In) x 4 U \ ~ I 1 W 1 — /, ) ) Af, 

f ( Jn — In ) x , f (J i - / 1 ) ( 1 — x.) ] Mj 

or 

\L*x t + La (1 — x { ) 1 A/, | Inx, ( (1 - x t ) \ M, 

The last equation may be obtained directly by writing, 
in place of the third of our original equations, one 
which states that for a mixture having the properties 
specified the heat required to vaporize the mass of the 
more volatile component evaporated in the column 
equals the heat lost by the mass of the more condensible 
component liquefied at the same time i e., 

Ln(x,M 3 - aqA/,) - L \ f i 1 //. ) aq — ( 1 - //,) wj 

This, if combined with the first two original equations, 
becomes : 

I W, I L\i \ -• J*,) | A/, \LnX \ In (\ - X ) I Af 

and solving for «q and n> , vu haw 


x, j\ Lnif 

// >q Lux 

x, -- jq Ln(i 

IL If Lnx 


Lm i 
/,,( 1 



/-i»l - Jf t ) 
L Hi- j, ) 


Af 


while the relation between x and y at an intermediate 
point in the column is; 


5*" x } LnV \ L ill- •/•_.» - ,r /./.// L i ( 1 - - //,) 
?/ — II, Lux \ L » ( I — ,n it - jf L it x i | L\{\—x t ) 
or 


— .r t Lr.i/, ti(l — /q L ny, 4 Li(l — ?/,) 

V — //, L«.r, -j f , i ( 1 — .r, > >i u !, l{ x : j L , (1 — .r,,) 


Summary 


1. In the above discussion we have developed a set of 
relations applying to a simple adiabatic rectifier or to 
any section of an adiabatic rectifier in which no mate- 
rial is admitted or withdraw;, at any level except the 
top and bottom. 

2. We have pointed out the limitations necessary to 
be taken account of in estimating masses and composi- 
tions of products obtainable from given masses and 
compositions of materials entering such a rectifier. 

3. We have developed a necessary relation between 
compositions of liquid and vapor in contact at any level 
in such a rectifier and have shown for what type of 
binary mixture “perfect” rectification under these con- 
ditions is possible. 

4. We have obtained the special form these various 
relations take for a mixture having the property we 
have called proportionality latent heat at constant 
pressure. 

To be continued in a subsequent issue . 


The Tariff Act of 1922 and the 
Chemical Industries 

An Eminent Economist's Views on the Development 
of American Manufacture of Dyestuffs and Chem- 
icals and That Industry’s Relation to the Tariff 

In the last number of The Quarterly Journal of Eeo~ 
nomicfi, its editor, Prof. F. W. Taussig, contributes a 
comprehensive chapter on “The Tariff Act of 1922.” 
The former chairman of the United States Tariff Com- 
mission has made a piercing analysis of the provisions 
of this measure, particularly in the relation they bear 
to economic developments in the industries affected by 
them. Dr. Taussig’s views on the chemical schedule 
will be read with interest by those who have followed 
the development of the American chemical industry and 
its efforts to obtain protective legislation. 

A MONG the most hotly debated paragraphs were 
i those fixing the duties on coal-tar products and 
dyestuffs. 

They were closely connected with the administrative 
provisions of the act. The history of this set of duties 
makes a long story, and the economic situation is highly 
complicated. Only a brief sketch is possible here. 

The War Argument 

The war argument was used to the limit. Before 1914 
the supply of dyestuffs, the most important of the coal- 
tar products, came almost exclusively from Germany. 
During the war there had been a great shortage, specu- 
lation, # advances in prices, a hothouse domestic industry. 
At its close, the domestic producers were dismayed, and 
urged their case before Congress and the public with 
great insistence. On the other hand, the circumstances 
t hut there were large-scale combinations in the industry 
and that the unpopular du Pont concern w r as among the 
most important producers aroused suspicion and some 
hostility. 

Regarded from the strictly economic point of view 
the industry does not seem to be adapted to American 
ways. In our technical parlance, it lacks a comparative 
advantage. Its processes are painfully detailed and 
elaborate, in which highly trained and highly paid labor 
is applied slowly and carefully to a variety of products. 
Each one of these products is turned out in small 
amounts; a possible exception is synthetic indigo, of 
which there is something like mass production. !■ the 
main it is adapted to the German industrial ways and 
traditions; exact applied science; patient experiment- 
ing; a technical staff and its trained technical assis- 
tants, to be bad at comparatively low salaries and 
wages; large-scale operations but not mass production. 

Some bad things have been said of the tricks of the 
German dyestuffs producers and merchants, and of the 
unscrupulousness of their competition. Apparently 
much of this was true, but hardly more true than of the 
same industry elsewhere; the business seems to lend 
itself to the worst features of the competitive system. 
The United States had not failed before the war to 
develop some chemical industries without high protec- 
tion, but these were of a different type from the higher 
grades of coal-tar products. Here as in other directions 
the successful American industries are those turning 
out great quantities of a single product by large-scale 
methods. My impression is that not lack of aptitude 
for chemical industries as such, not great scarcity of 
trained chemists or lack of ability on their part, but 
the character of the dyestuffs part of the industry 
mainly explains the pre-war situation. As a matter 
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of the international division of labor, the j>eople of the 
United States probably would do well to turn to other 
things in which they work to better advantage, and get 
their dyestuffs from Germany. And— to go on with the 
purely economic aspects of the case— the war stoppage 
of supply raises the old question whether it is worth 
while to restrict the advantages of the international 
division of labor because of a possibility of its sudden 
disruption. 

But quite a different phase of the war argument was 
urged in this case. The cool economic considerations, 
not of a sort to receive attention under any circum- 
stances from the dominant party, were quite disre- 
garded because of the stress laid on the chemical indus- 
tries, and especially on the manufacture of coal-tar 
products, for the direct service of war. The same plant 
can be used for making dyestuffs and the like in time of 
peace, for explosives and for poison gas when war 
comes. The line of reasoning is similar to that applied 
in favor of subsidizing a merchant marine: the ships 
can be used for the ordinary purposes of transportation 
during peace and can serve as an auxiliary navy or 
transport system in time of war. The plea is more 
dramatically effective as regards the coal-tar products : 
be prepared to make your own explosives and poison 
gas! It was pushed to the hilt; and in this case once 
more the general protectionist atmosphere caused it to 
be welcomed, with little endeavor to ascertain just how 
far the military needs went, whether each and every 
kind of coal-tar product had to be bolstered up at* home 
in order to meet these needs. 

German Competition 

un the other hand, domestic producers were so un- 
certain of their own position — so impossible was it to 
<ay just how much they had to fear from their dreaded 
German competitors — that they urged at first a com- 
plete prohibition, at least for a couple of years. In 
fact a virtual prohibition had existed since the close 
of the war through certain administrative regulations, 
and had been sanctioned by a temporary act of Congress. 
The proposal for the so-called embargo, however, proved 
unpopular, and though put in the bill as presented by 
the Ways and Means Committee to the House, was 
struck out by the House itself. After long debates in 
the Senate and with no little vacillation it finally was 
dropped from the act itself. In its place came some 
extremely high duties and some general administrative 
provisions which had no logiCctl connection with the 
coal-tar products themselves but which nevertheless 
were expected or hoped to be applied to them. 

The new rat^s of duty are extremely high. In 1916, 
when the war shortage of dyestuffs aroused attention, 
duties had been imposed upon dyestuffs of 30 per cent 
ad valorem plus 5 cents per pound. In the act of 1922 
these rates become 40 per cent ad valorem (55 per cent 
until 1924) plus ? cents per pound on the intermediate 
products and 45 per cent ad valorem (60 per cent until 
1924) plus 7 cents per pound on the finished coal-tar 
dyes. The combination of specific and ad valorem 
duties is used, as it has been so often in the protective 
acts of recent years, to make sure that both the cheaper 
and the dearer forms shall be saddled with an effective 
high duty. 

Much more important is the provision that these 
ad valorem rates shall be assessed, not under the ordi- 
nary procedure, but with "American valuation"; not 
on the basis of foreign market value, but on that of the 


2MT 

selling price in the United States of a similar article at; 
domestic production. Of the controversy that centerM 
about American valuation in general more will be said ' 
presently. It suffices here to point out that the effective 
duty is made very much higher by its application and 
that this special treatment is made obligatory for the 
eoal-tar products, and for them only. Alone in the act 
they are thus singled out. There are further provisions 
for the proper labeling and description of these articles, 
and (elsewhere in the act) for the application of special 
restrictions for the prevention of the “unfair competi- 
tion”; provisions which are entirely proper and Bhouid 
serve to meet a real need of combating unscrupulous 
competition. The rates themselves, to repeat, are ex- 
tremely high. Both the industrial and the military con- 
ditions are so extraordinarily complex as to render the 
problem quite the most difficult I have encountered in 
the whole history of tariff legislation. But it is certain 
that the military excitement caused the protective policy 
to be applied more rigorously than would have been the 
case if these two factors had not combined, and more 
so than is justified by either if taken by itself. 

Electron Emission From Thoriated Filaments* 

Thoriated tungsten, filament is a tungsten filament 
containing 1 or 2 per cent of thorium, usually in the 
form of oxide. When such a filament is heated to about 
3,500 cleg. C., a little of the thorium oxide is changed 
into metallic thorium. In the meantime, however, any 
thorium on the surface of the filament evaporates off, 
leaving only pure tungsten.. If the filament tempera- 
ture is then lowered to about 1,800 deg. C\, the thorium 
gradually wanders or diffuses through the filament, and 
when it reaches the surface, if the vacuum is very 
perfect, remains there and gradually forms a layer of 
thorium atoms which never exceeds a .single atom in 
thickness. The thickness of this film is therefore about 
1/100,000,000 of an inch, and yet this film increases 
the electron emission of the filament more than 100,000 
fold. 

Of course this film is very sensitive and needs some 
protection to keep it in good condition. Very slight 
traces of water vapor or other gases would oxidize and 
destroy it. This can be avoided by putting in the bulb 
some substance that will combine with the water before 
this has a chance to attack the thorium film. Such a 
substance is metallic magnesium. Furthermore, it is 
necessary to avoid heating the filament to too high a 
temperature, for otherwise the film might evaporate off. 

It is therefore best to operate such filament within a 
rather narrow range of temperature close to 1,700 deg. 

C.. where the ratio of evaporation is very small and 
where the temperature is high enough for the thorium 
gradually to diffuse to the surface and continually re- 
pair any damage done by the effect of slight traces of 
residual gases. 

The thoriated tungsten filament opens up many new 
fields of scientific investigation. By measuring the 
electron currents, it is possible to determine accurately 
exactly how much thorium is present on the surface. 
An amount of thorium corresponding to only l/lT)00 of 
the surface covered with a layer one atom deep is easily 
measurable in this way. It is possible to knock off a 
thorium film by bombarding it with positive ions, mov- 
ing at high velocities, and in this way the true nature 
of this bombardment can be determined. 

•Abstracted from a lecture by Dr. Irving Langmuir at Pitta- 
burgh, Pa., Nov. 28, 1922. 
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The Magnetic Change A 2 

In Silicon and Chromium Steels 

By Howard Scott 

AHMorlutf* Phy*i<Kt, Bm'**i«u of Standards 


It Is Impossible to Rely Upon 
the Loss of Magnetism to Indi- 
cate Proper Hardening Tempera- 
tures for These Steels, Since the 
Carbon Change Point Is at a 
Higher Temperature Than the 
Magnetic Change Point 


I F A carbon steel is magnetized under high mag- 
netizing force, a marked loss in its magnetism 
occurs on heating through the temperature where 
eutectoid cementite goes into solution (Ac,). In conse- 
quence, that transformation of the carbide and iron 
can be readily detected by magnetic methods such as 
have been effectively employed in the investigations of 
Honda and his associates of the Japanese Iron and 
Steel Research Institute, and outlined in this periodical, 
March HO, 1921. Commercial advantage is also taken 
of this phenomenon in some forms of hardening equip- 
ment designed to indicate when the steel has reached a 
hardening temperature by noting its loss of magnetism. 
However, Ac,, the magnetic chaftge in the ferrite of 
certain alloy steels, occurs below Ac,. The method 
noted is then inapplicable. Since two important alloy- 
ing elements in sufficient percentages causes this in- 
version in the position of the critical points Ac, and 
Ac,, it is intended to clarify the situation by present- 
ing transformation temperature data on these* alloy 
steels. 

It was originally shown by Mooie' that the magnetic 
change Ac, occurs below Ac,, the carbon point, in certain 
chromium steels, while Charpy and Cornu-Thenard’ 
found the same to be true for high-silicon steels. The 
phenomenon has escaped general recognition due to the 
peculiarities inherent to the method of thermal an- 
alysis commonly used in steel testing laboratories. On 
the differential or time-temperature curves ordinarily 
recorded, A, occurs as an indistinct bulge, lacking the 
easily recognized features it presents when the same' 
data are plotted by the derived differential or inverse 
rate methods. To verify this, see the inverse rate heat- 
ing curve for pure iron given at the left of Fig. 3. 
The fact is obvious enough when one considers that 
the inverse rate curves are of the same form as first 
derivatives of the differential curves." Therefore, a 
peak or maximum in an inverse rate curve corresponds 
to a point of maximum slope on the differential curve 
and this relation must of course be observed if the 
results from data plotted by one method are to be made 
comparable with those of the other. 

A s in Carbon Steels 

The maximum rate of thermal change identified with 
the magnetic change A, occurs at the same temperature 
in pure iron and in low-carbon steels, both on heating 
and on cooling. That is to say, A, _-= Ac, — Ar, — 768 
deg. Cv When determined by suitable thermal methods, 

Published by permission of tin Dueotor of the Bureau <»f 
Standards. V. S Department <>t (‘omnu'ice 

‘Moore, ,/. Iron and Btt el Inst , \ol 81, p. 268 (1910) 

*C)mrpy and Cornu -Thena id, .1 Iron and Uteri Jnst , vol 1, 
(1915), p. 27«. 

‘Bureau of Standards SeUnVllflc Paper 99. 

‘Bussell, J. Iron and StM\ Inst , vol. 104, p 261 (1921), plots 
curves of ehromium steels Nvhteh* show the relationship between 
various methods of plotting 



1 l«. 1— THE TUANSEOUMATIUNS A< , A< . AND At., <>E 
PLAIN CAB BON STEELS 


it is quite sharp. 4 The accompanying change of mag- 
netization has, however, the peculiar property that it 
depends on the magnetizing force. With a low mag- 
netizing force A, as determined by magnetic methods 
is very abrupt, 0 but when the magnetizing force is 
high and approaches saturation the steel begins to lose 
magnetism before reaching 600 deg. C., the loss con- 
tinues with increasing rate upon further heating to 768 
deg. C. and abruptly reaches a minimum just above this 
temperature. The temperature of the maximum rate of 
change of magnetism is, however, independent of the 
magnetizing force and corresponds to the temperature 
where the maximum amount of heat is evolved. Thus, 
notwithstanding the fact that loss of magnetism occurs 
over a considerable range of temperature, when suitable 
precautions are taken A, can be determined equally well 
by thermal or magnetic means, and the resulting data 
will agree. 

Now when steels are heated, the pearlitic areas 
change into austenite at Ac,. The ferrite plates which 
formerly existed in the pearlitic materials thus lose 
their identity, thereby losing whatever magnetism they 
possessed practically completely. But any excess ferrite 
left untransformed has the same unit magnetization 
as pure iron at the same temperature. The total 
magnetization remaining in low-carbon steels at any 
temperature between Ac, and Ac,, is then roughly pro- 
portional to the amount of free ferrite present, 
providing the magnetizing force is high. (If the mag- 
netizing force is low, only a very small part of the 
total change in magnetism occurs at A,.) Thus, in 

8 Burgc«s.H nnd Crowe, Bureau of Standards Scientific Paper 218. 

“Smith nnd Guild, FJMJ. Trans. Royal Boc., vol. 215, p. 17? (1915). 
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hypo-eutectoid steels the ferrite undissolved at Ac, 
gradually goes into the austenite solution as the tem- 
perature increases, so the total magnetization drops off 
from two causes— namely, the normal change of unit 
magnetization and the decrease in the amount of free 
ferrite through transformation to austenite. If carbon 
is so low that ferrite is not all dissolved when A is 
reached, the remaining magnetism then disappears. 

These facts regarding the temperature of disappear- 
ance of magnetism in steel are represented graphically 
by the broken line of Fig. 1, in which Ac, and Ac, 
are represented by solid lines. The horizontal for A,, 
is deflected and continued just below Ac,, from 0.55 
per cent carbon, where it meets Ac,, to 0.90 per cent 
c.«rbon. For higher carbon contents Ac, is shown just 
below Ac,, to indicate that the temperature of disap- 
pearance of magnetism actually coincides with the 
change of pearlite into austenite. 


In Table I are given the significant data on silicon 
and chromium steels taken from inverse rate thermal 
curves obtained by the method described in Bureau of 
Standards Scientific Paper 848, and in the American 
Institute Mining and Metallurgical Engineers’ Pyrom- 
etry Volume, page 2140. Heating curves for silicon 
steels are reproduced in Fig. 2 and of chromium steels 
in Fig. 3, together with comparison curves of a pure 
iron and a straight carbon steel. 

Transformation temperatures are plotted against per 
cent alloy in Fig. 4 for silicon steels and in Fig. 5 for 
chromium steels. A, plotted in these figures for zero 
alloy is 768 deg. 0., the same as in low-carbon steels. 
For compositions in which it occurs above Ac, the 
curve is broken; it is thus apparent that the magnet 
method for determining hardening heats is not directly 
applicable in silicon or chromium steels containing 
above 1 and 2 A per cent of alloy respectively. 
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Fir, 4 THIS EFFECT OF SILICON ON Ac, Ar„ AND Ac, IN 
ST IS IS 1 AVERAGING O.L r > PE It r ISNT (’ AND 
0 70 PER TENT Mit 


Values of Ac, and Ar, for zero silicon on Fig. 4 
were obtained by interpolation of data on pure iron- 
carbon manganese alloys to correspond to an analysis 
of 0.45 per cent C and 0.70 per cent Mn, the average 
of these elements in the silicon steels. For zero 
chromium in Fig. 5 are used the values for a carbon 
steel of near the average carbon and manganese con- 
tents of the chromium steels, 0.75 per cent and 0.45 
per cent respectively. Curves are drawn to represent 
the average carbon contents. 

The principal effects of silicon are (1) to raise Ac, 
21 deg. C. and Ar, 18 deg. C. for each per cent addi- 
tion of silicon up to a content of at least 3 per cent; 
(2) to reduce the intensity and abruptness of the.se 
transformations; and (.3) to lower Ac, at the rate of 
21 deg. C. for each per cent silicon. Consequently Ac, 
and Ac, merge at 1.2 per cent silicon, and if the curves 
be extended above 3 per cent. A, would also cross Ar,. 
A, is lowered at the same rate in pure iron-silicon 
alloys, according to the magnetic observations of 
Murakami, 7 until 450 deg. C. is reached for a 17 per 
cent silicon alloy, the limit of solid solubility, at which 
temperature it remains for higher silicon contents. 

Since there is such close agreement between com- 
mercial alloy steels and pure Fe:Si alloys, A, is not 
affected by carbon in the form of eementite in silicon 
steels (as is equally true in plain carbon steels). These 
facts do not mean that dissolved carbon has no influence 
upon A, unless thereis a change of solubility at A,. 
Moore 1 proves there is not. We know that carbon 
content has little effect on Ac,, so these curves of Fig. 4 
are probably reliable for the range of carbon contents 
found in Commercial steels. 

Data on chromium steels are rather limited, but 
show dearly the effect of that element in reversing the 
ordinary relationship of Ac, and Ac,. Chromium does 

T M\irnknini, Science Reports Tohoku Imperial Unlv„ vol. 10, No. 
2, May, 1921. / 



K 1 H r, -THE EFFECT OF CHROMIUM ON Ac, Ac AND Ar a 
IN STEELS AVERAGING 0.75 PER GENT C 
AND 0.45 PER CENT Mn 


TAliLK 1 TRANSFORMATION DATA FROM INVERSE RATE 
CURVES OF SILICON AND CHROMIUM STEELS. 
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not affect Ac, markedly except in the higher alloys, but 
Ac, is raised rapidly up to about 810 deg. C. at 7 per 
cent chromium, after which the concentration-tempera- 
ture curve flattens out. Ar, is raised in the same 
manner, but not as rapidly; therefore the lag between 
transformation A, on heating and cooling increases 




January 31, 1923 


CHEMICAL AND METALLURGICAL ENGINEERING 


with the chromium content up to 7 per cent. The rate 
at which Ac, rises is about half as fast as in the silicon 
steels, and Ac, crosses Ac, at 2.5 per cent chromium, 

Edwards, Sutton and Oishi* have determined the 
critical ranges of a very complete series of chromium 
steels, but their values are considerably higher than 
those given here for equivalent steels. This discrepancy 
is probably a result of their method of recording data 
taken from the differential curves. The values for 
steels within their series are, however, comparable and 
show that Ac, is not affected appreciably by considerable 
differences in carbon content. The same is true of 
the observations noted by Russell 4 and of those pre- 
sented here for carbon contents above about 0.40' per 
cent. When lower carbon-chromium steels are studied 
another factor apparently enters. 

Data given in Table I for two steels of less than 
0.40 per cent C and containing 13.2 and 15.8 per cent 
chromium respectively show that the upper transforma- 
tions of these steels occur at a much higher tempera- 
ture than in similar steels of slightly higher carbon 
content. The last two curves shown in Fig. 4 are 
heating and cooling curves of one of those steels. The 
high temperature, the marked dimunition of intensity 
and the change in shape of the inflections indicate that 
the transformation involved is A ( rather than A,. This 
suggests that carbon up to about 0.40 per cent is soluble 
in ferrite containing high chromium, but there are in- 
sufficient data available to verify this. It is, however, 
significant t hat Monypenny* finds the solubility of car- 
bon in austenite to be greatly decreased by chrorftium. 
In consequence, chromium steels containing over about 

O, 40 per cent carbon and 12 per cent chromium are 
hyporeutectoid, and A, only is observed on thermal 
analysis. 

Summary 

From a discussion of thermal and magnetization 
curves, it is noted that A, — Ac, --•= Ar, is a continu- 
ous change in the magnetization of ferrite reaching 
a maximum rate of change at 768 deg. C. f just below 
the temperature of total disappearance of magnetism. 
In carbon steels this change differs from that in pure 
iron in degree only, a circumstance which is caused by 
the transformation of ferrite to austenite within its 
lange. 

The critical temperatures Ac,, Ar„ and Ac, are 
modified in the following manner: 

Ac, is raised 21 deg. C. and Ar, is raised 18 deg. O. 
for each per cent silicon added up to at least 3 per cent, 
while Ac, is lowered 21 deg. C. for the same increment. 

Chromium raises Ac, 11 deg. C. and Ar, 6 deg. C. for 
each per cent addition up to about 7 per cent, above 
which they are stationary, but it lowers Ac, only in the 
hight r percentages. 

Chromium steels containing in excess of 0.40 per cent 
carbon and 12 pel* cent chromium are hypereutectoid. 

Ac, occurs below Ac, for silicon contents above 1.2 
per cent and chromium contents above 2.5 per cent. 

When Ac, occurs below Ac„ the latter change is not 
detect ible by the usual magnetic methods and so equip- 
ment depending on the loss of magnetism for indicating 
the proper hardening temperature cannot function for 
high silicon and chromium steels. 

„ 'Wwardi, Sutton and OlahJ, J. iron and Steel Inet., vol. 101, 

P. 403 (1920). 

"Mony penny, J, Iron and Steel Inst., vol. 101, p. 493 (1920). 
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Recent Experiments an Chlarine Volatilization 

Experiments were made at Bureau of Mines station* 
Salt Lake City, Utah, on some lead-zinc concentrates 
for the Kirk-Simon Smelting Co., Harbor City, Calif., 
in an endeavor to make a separation of lead and zinc, 
The procedure consists of separating part of the lead 
as the oxide and part as chloride by the addition of 
salt, and then a reducing agent was added to make 
a good grade of zinc oxide from the zinc residqe. 

Following some volatilization experiments carried on 
in co-operation with the Chief Consolidated Mining 
Co., Eureka, Utah, this company erected a semi-com- 
mercial plant which includes horizontal Cottrell treaters 
and a three-compartment bag-house. It was found that 
treatment of pulped fume with milk of lime would 
make an acceptable product, containing the values in a 
concentrated form, and could be sold to the smelters. 
Experiments made on the electrolytic treatment of fume 
in a fused bath showed excellent recoveries of the silver, 
with a good current efficiency. 

Recovery of Silver, Lead and Copper 

A good deal of work has been done to determine why 
it was more difficult to volatilize silver than lead when 
the two were present in the same ore. It was found 
that silver chloride formed readily and was quite stable 
under furnace conditions, but that it required consider- 
able time at high temperature to volatilize even after it 
was formed. Aeration of the charge reduces this time 
materially. Vapor pressure of AgC! is low at 1,000 deg. 

After testing a variety of ores and looking over 
former work it seems that the best field for the immedi- 
ate utilization of the volatilization process lies in lead- 
zinc separation. It was also found that most of the 
lead could be separated from the zinc as lead oxide, and 
many fields for oxide volatilization are now being 
opened. A good zinc concentrate can be made from 
many ores which are at the present time too high in 
lead to have much commercial value, and at the same 
time the sulphur can be eliminated to save freight. 

Chemistry of the Volatilization Process 

During the past fiscal year an effort was made by the 
Bureau of Mines to get some valid fundamental data 
upon which might be based the chloride volatilization 
work. Up to this time this work has been divided 
into four principal divisions: (o) A study of the effect 
of elemental chloride on a zinc carbonate ore. (b) 
Various theoretical calculations of vapor pressure, heats 
and reactions, and various predictions as to courses of 
reactions and applicability of various metallic chlorides 
as chloridizing agents. ( c ) Direct measurement, by a 
static method, of the vapor pressure of various metallic 
chlorides. ( d ) The measurement of equilibria in sys- 
tems consisting of a metallic oxide, metallic chloride, 
oxygen and chlorine. 

Zinc Condensers 

In large-scale experiments with the distillation of 
zinc by the electric current, difficulty has been encoun- 
tered in the fact that condenser linings made from ordi- 
nary refractories break down due to carbon deposition 
around particles of iron oxide contained in the refrac- 
tory material. Small-scale experiments are being car- 
ried on at the Rolla station of the Bureau of Mines 
using condensers lined with various iron-free refrac- 
tories to determine what materials are permissible for 
this purpose. 
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Pyrex Glass as a Material for 

Chemical Plant Construction* 

By A. E. Marshall 

f 'omhiiH ln»f Chemical ltuitirnurc, Md. 


Boro-Silicate Glass Has Already 
Established a Unique Place for 
Itself in Chemical Industries and 
the Possibilities Are Tremen- 
dous — Less Than a Year Ago 
Industrial Pyrex Was Under- 
taken Seriously— The Progress 
Made Is Reported in This Paper 


AN YON E who has undertaken const ruction work on 
chemical plants, whether for the manufacture of 
X JL mineral acids or less corrosive products, will 
admit that no available material Rives satisfactory 
service under all conditions. 

Materials in general use have specific advantages for 
specific work, and the chemical engineer utilizes a num- 
ber of different materials in one piece of construction 
in order to develop maximum durability under vary- 
ing conditions. Incidentally, durability is in many cases 
synonymous with resistance to corrosion. 

Glass, because of its insolubility in acids, has always 
found uses in the chemical industry, but its limitations 
in the way of temperature resistance have restricted the 
field of application. 

Limited Use of Ordinary Glass in Industry 
Ordinary glass, if desired to withstand moderate tem- 
perature changes, has to be made into shapes with thin 
walls, and such shapes when thin enough to survive 
slight heat shocks are much too thin to stand up under 
ordinary plant usage, or in many cases to survive rough 
handling during erection. 

The desire to make use of the non-corrosive proper- 
ties of glass has led to its being tried out under a 
variety of plant operating conditions, but the inherent 
disadvantages of ordinary glasses so far outweigh the 
useful features that it is difficult to point to successful 
applications in plant-scale work except under special 
circumstances. 

I remember making a survey some years ago of mate- 
rials used in the construction of gas-conveying lines 
from hydrochloric acid pots and muflies. One plant at 
the time of my visit was using 15-in. slip joint glass 
pipes on the pot line. Very good results were being 
obtained because of the thorough cooling of the gas in 
its passage through the thin-walled pipes to the ab- 
sorption tower. Later inquiries indicated rather heavy 
breakage during the winter months, the cause being 
ascribed to leakage of melted snow through the roof and 
onto the pipes, or to the considerable difference in tem- 
perature between the atmosphere and the gas inside 
the pipes. 

There was a purely local reason for the use of glass 
on this line. The chemical plant adjoined a glass fac- 
tory, and the glass pipes were thin cylinders from the 
plate glass department. 

When wire glass was introduced it seemed to offer 
decided possibilities to the chemical industry, and it 
was t^ied out for various uses without any great meas- 
ure of success. I was very much interested in sulphuric 
acid concentrators at that time, and I substituted some 
wire glass plates for the acid-proof cover slabs on a 
cascade concentrator. The glass cracked in the course 
of a few hours and thereafter final collapse was merely 

♦Fapor pr^sentod at the Richmond meeting of the American 
Institute of Chemical Engineer*. Dec. 8, 1922. 


dependent on the time required for the acid fume to 
attack the wire reinforcement. 

Other engineers have endeavored to utilize glass in 
various ways, and where temperature resistance and 
mechanical strength have not been essential, the mate- 
mi has proved satisfactory. I have in mind, as an 
instance, the glass-packed Gay-Lussac and absorption 
towers introduced in England about 1909 by Car- 
micheal. These towers, usually of square section, are 
packed with annealed plate glass sheets, set on edge 
and spaced fairly closely. Each successive layer of 
packing is placed at right angles to the row below, 
thus giving excellent surface contact and good gas 
distribution. 

Mention has been made of attempts to use, and the 
actual use of, ordinary glass in plant construction, 
because such attempts afford evidence of a desire on 
the part of the chemical industry to utilize the valuable 
non-CDrrosive properties of glass. 

Industrial Possibilities of Pyrex Realized in 
Laboratory Ware 

With the introduction of Pyrex as a laboratory mate- 
rial and as a domestic utility in the form of baking 
ware, the possibilities of using glass in plant construc- 
tion assumed a more promising outlook. Chemical 
manufacturers tried out Pyrex baking ware for small- 
scale chemical operations, drawn Pyrex tubes were used 
in Hart nitric acid condensers, and many other minor 
uses were discovered for the standard shapes which 
were being produced for the laboratory or the home. 

In December of last year the author suggested to 
the Corning Glass Works the desirability of gathering 
together these sporadic developments and investigating 
the possibilities of producing a line of Pyrex products 
designed for the use of the chemical industry. The 
field appeared promising, and a decision was reached to 
establish an industrial Pyrex department, the author 
being retained as consulting engineer. 

Before entering into a description of the present 
state of development, it is necessary to set forth the 
essential characteristics of Pyrex and the difference 
in its properties and ordinary glass. 

What Pyrex Is 

Pyrex is a low-expansion boro-silicate glass of simple 
chemical composition, containing no metals of the 
magnesia-lime-zinc group and no heavy metals. 

A comparison of the linear expansion coefficients of 
Pyrex and a number of materials is given in Table I 
and, as will be seen, Pyrex has a smaller coefficient 
than porcelain, ordinary glass or any of the usual 
metals. 

The low coefficient of expansion introduces a marked 
distinction from ordinary glass whether of the lead 
or lime-soda type. 
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TABLE I — LINEAR EXPANSION 
(PER DEG. C.) 

Pyrex glass 

Porcelain 

Hard glass 

Soft glass 

Cast iron 

Wrought Iron 

Portland cement 

Copper 

Brass (66Cu-34Znt 

Zinc 

Lead 


COEFFICIENTS 


, 0.0000032 
.0.0000036 
.0.0000077 
. 0 . 000008 a 
0.01)00102 
0.0000119 
0. 0000120 
.".0000167 
.•1.000019*' 
. 0. 00002.’> S 


The melting point of glass is not particularly valu 
able as an engineering consideration, as there is usually 
a fairly wide range between the initial softening point 
and final melting point. In the case of Pyrex, the 
softening point is about 800 deg. C\, but the materia! 
will soften slightly, especially under pressure, if main- 
tained for a long time above 600 deg. C. 

In connection with the softening point it is useful 
to remember that devitrification, which is a serious 
factor in the use of some materials, does not affect 
Pyrex in its working range. 

Comparative Acid Resistance of Glasses 

Acid resistance is not usually given much thought 
in the case of glass, the general assumption being that 
all glasses are equally resistant. Bulletin 107 of the 
Bureau of Standards gives considerable data on the 
acid-resisting qualities of Pyrex and other glasses, and 
is well worth study. Researches have also been con- 
ducted in the Corning laboratories on the resistance of 
Pyrex to perchloric, phosphoric, constant boiling hydro- 
chloric and concentrated sulphuric acids under a variety 
of conditions. 

The action of hydrochloric and sulphuric acid is very 
slight, constant boiling hydrochloric acid attacking 
Pyrex at a rate of 0.000006 gram per square centimeter 
per hour. Concentrated sulphuric acid in 4 hours at 
the fuming temperature shows an attack of 0.000002 
gram per square centimeter per hour. Both figures 



INSTALLED BY THE DU PONT CO. 


relate to initial surface attack, as after the lapse of a 
few hours a state of practical stability is reached. 

Work on the coefficient of heat transference is being 
carried out at Corning, but has not been completed. 
Preliminary results on the relative efficiencies of Pyrex, 
porcelain and stoneware indicate Pyrex and porcelain 


as equal, whereas stoneware shows about one-half the 
Pyrex value. 

It can be said that while Pyrex is superficially a 
glass, its physical characteristics justify consideration 
from the engineering standpoint as a special and dis- 
tinct material adapted to a variety of industrial uses 
to which ordinary glass cannot be applied. 

The Development of Industrial Shapes 

Proceeding from a consideration of useful properties 
to the development of definite industrial shapes, it is 
obvious that the upper limit of size is a factor of great 


ONE OF THE FIRST PIECES OF mtEX INDUSTRIAL 
EQUIPMENT 

importance. If the sizes had to bo restricted below 
the usual standards in other materials, then the field 
of application would also be restricted. It was not 
practicable to pick out very large pieces and concentrate 
on them, for the reason that failure in manufacture 
might be caused by lack of dexterity in handling such 
large shapes. The history of most plant materials, 
stoneware, fused silica, high-silicon irons, etc., has been 
one of gradual enlargement of product. In the case of 
Pyrex the existing laboratory and domestic shapes 
could he used as a starting point and a stage selected 
which would represent useful commercial products 
without going out to sizes which would call for the in- 
troduction of new methods of handling. 

The starting points selected were therefore an 18-in. 
evaporating dish, a 6-in. bore socket pipe 39 in. over all, 
and a cylindrical pot 12 in. in diameter by 20 in. high. 

It was expected that difficulties would develop in the 
manufacturing process; but contrary to expectations, 
production was worked out with nothing more than the 
usual minor troubles. 

With proof that manufacture was possible, it was 
then necessary to test out the product under working 
conditions. These tests were made on single pieces in 
various plants, and following satisfactory reports, dis- 
tribution was started on a small scale. • 

The application of these first available shapes brought 
along a demand for other forms of Pyrex equipment, 
and as a consequence new items have been added in 
the last few months, while others are approaching the 
production stage. 

Reference is directed to the 72-liter capacity retorts, 
designed for distillation and reaction work, various 
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PYREX DISH. 2*r. l\ r DIAMETER AND Hi LITERS CAPACITY 

sizes of pots up to 9-gal. capacity, ami large separatory 
funnels of 8-gal. capacity fts articles now available. 

Pyrex glass is also being produced in sheets 14x18 
in,, and it is expected that much larger sheets can In 1 
made if there is the necessary demand 

In addition to the above items a 25 in diameter dish 
of 20-liter capacity is about ready for distribution. 
12-in. socket pipes will follow in a feu weeks, and other 
shapes of equivalent size, such as»a drier tray, cascade 1 
dishes, etc., will he put in production as soon as a 
demand is assured. 

Incidentally the use of Pyrex in forms developed 
especially for the chemical industry has created inter- 
est in t he possibilities of equipment made from Pyrex 
tubing. Condensing equipment made up of “S” bends, 
pipe lines with socket or butt joints, and many similar 
uses are liecoming standardized. 

A Pyrex Denitkating Tower 

An interesting piece of Pyrex equipment was con- 
structed recently for the du Pont company. This was 
in the form of an experimental denit rating tower (> in. 
in diameter by 8 ft. high. All parts, including dis- 
tributor, inlet and outlet connections, were Pyrex. It 
is understood that the tower has given satisfactory 
service, despite rather strenuous conditions 

The use of Pyrex in actual plant work has developed 
some interesting sidelights, not only on applications but 
on a phase of excessive cost, created by a lack of stand- 
ardization. This point will be discussed later. 

It had been expected by users that there would be 
a higher handling breakage with Pyrex dishes than 
with porcelain. Experience has been entirely to the 
contrary, and the reason apparently lies in the province 
of psychology. One plant, which is now completely 
equipped with J'yrex disht , reports handling break- 
ages as nil, and states that the men treat the dishes as 
glass, setting them down with care and so obviating 
breakages through dropping. It has been the experience 
of every user of Pyrex, irrespective of the shape of the 
article, that transparency creates care in handling. It 
is a natural assumption that an opaque object will 
withstand shocks and that a transparent one will not, 
so a transparent material which is at least equal to 
stoneware and porcelain in mechanical strength has a 
much better chance to survive at the hands of a work- 
man. Transparency has other advantages which are 
not psychological. The first and most important is that 
a transparent article cannot have blowholes or other 
hidden flaws. Even strains can be detected by the 
use of a special polar iscope, this being one of the 


routine tests to which every piece of Pyrex equipment 
is subjected in the Corning factory. 

Next comes the question of cleanliness. Opaque 
equipment may or may not be clean, but transparent 
equipment always supplies its own positive answer on 
this point. Finally there is the feature of controlling 
reactions through direct observation. 

Advantage of Rapid Process of Fabrication 

Another interesting feature which has been brought 
forward by users is in relation to the process of manu- 
facture. Pyrex is to a certain extent competitive with 
chemical stoneware. The process of making stoneware 
is quite lengthy, the time required being about 2 
months. Breakage of a special piece of stoneware, 
provided there is no duplicate in the plant store room 
or at the stoneware manufacturer’s works, means a long 
delay in starting up after the shut-down. Providing 
a mold exists for the piece in Pyrex, manufacture can 
}>e completed in 3 dayB as a minimum, although fac- 
tory conditions might necessitate a delay of a few addi- 
tional days on account of prior routing of work. 

Touching on the phase of excess costs of construc- 
tion materials, it seems very desirable to emphasize the 
lack of standardization in tin* chemical industry. Molds 
are costly, whether they are intended for stoneware, 
silica, Pyrex or other materials. The manufacturer of 
the equipment has to charge up his mold cost to the 
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user, and there seems to he too great a demand for 
“specials” -which may vary only A in. from a stock 
mold. Some concerted effort to standardize shapes 
would cheapen the products, and, of equal importance, 
would enable producers to carry representative stocks. 
A striking example of the lack of standardization is 
shown by the Corning Glass Works list of~-wght glass 
molds. Continuous efforts have been made to keep 
down the number of sizes, but the success can be judged 
when it is shown that between the range of 2 A in. 
diameter by I in. thickness to 8 M in. it has been neces- 
sary to provide forty-one molds. 

In the case of plant equipment, a further effort is 
being made to work out shapes which will suit a variety 
of uses, and it is hoped that a full measure of co- 
operation will be extended by plant managers and 
engineers, through the use of stock rather than special 
molds. 
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The industrial use of Pyrex is spreading into many 
fields, and while not a strictly chemical application, 
decided interest attaches to the development by the 
research laboratories of the Corning Glass Works of 
Pyrex high-tension insulators. 

The generally accepted causes of failure of porcelain 
high-tension insulators are: (1) change in structure 
of porcelain with time and absorption of moisture; (2) 
breakage due to thermal changes; (3) flaws in the 
porcelain body, causing dielectric and other failures; 
(4) failure due to expansion of cements used in attach- 
ing hardware to the insulator; (5) mechanical weak- 
ness. These failures may be generally classified as 
failure due to the properties of the insulator and fail- 
ure due to design. 

Pyrex glass seems to have ideal properties for an 
insulator, for it apparently is not subject to any of the 
intrinsic weaknesses of the porcelain insulator, It 



does not change in structure, can be inspected for any 
defects, thus assuring a uniform product, has a 
sufficiently high dielectric strength, a great resistance 
to thermal changes (its thermal expansion coefficient 
being lower than that of porcelain) and in addition is 
not heated by direct solar radiation as much as porce- 
lain. Consequently if a Pyrex glass insulator could be 
built free from the design defects of the porcelain, 
there is no question that it would be a better insulator. 

Fig. 1 shows the construction of the Pyrex insulator. 
It. is evident at a glance that this construction and 
design gives a cement-free, all-metal and glass insulator 
and that the design is one of great resistance to ten- 
sion, as the material of the insulator is largely under 
compression. 

Considerable data have been collected showing the 
relative properties of Pyrex. 

Heating of glass and porcelain insulators by solar 
radiation shows a rise in temperature above air tem- 
perature for a porcelain insulator of 39.5 deg. C., and 
for a Pyrex insulator of 10.8 deg. C. This is a mean of 
ten observations in both cases. These data show the 
increase in temperature due do solar radiation to be 
3.65 times as much for the porcelain as it is for the 
glass. The glass is transparent and the porcelain 
absorbs the heat radiation. This proves that in service 
the glass is not subjected to anything like as severe 
heat changes as porcelain. 

In a report on dielectric strength tests made by one 


of the large manufacturers of electrical equipment it 
was stated that unit No, 1 punctured at 143 kilovolts, 
unit No. 2 punctured at 160 kilovolts, and unit No. 3 
punctured at 140 kilovolts. 

“The tests on Pyrex suspension insulators show 
quite conclusively that the material has gqod charac- 
teristics. The uniformity of electrical puncture is a 
distinct advantage over porcelain.” 

It is evident that Pyrex glass has very good dielec- 
tric properties, more than ample for the service, as 
well Us being uniform. 

Tensile strength tests made by Cornell University, 
Sibley College, show: 

No. l. 22,600 1b No break 

No. 2. 23,000 lb 1’in broke In holding device 

No. 3. 19.000 1b., 

I’m broke In holding device, reaction broke insulator 

No. 4. 22.700 lb. . . Yielding, no break 

No. 6. 23.600 1b. .. Cracked 

No. 6. 20,600 1b . . Click, no break 

No. 7. 21,800 1b. ... Click, crackt'd 

No. 8. 22.000 lb. • No break 

No. 9. 17.000 1b. .. Click 

22.000 lli. .. ...Click again, cracked 

No. 10. 25.460 1b., 

Broke tdud, flange Hhatb-red by reaction, head O. K. 

Since the better grades of porcelain insulators will 
not stand over 10,000 lb. load as a maximum, and many 
break below that, it is evident that the glass insulator 
has a strength far superior to anything yet developed. 
This property should* allow for longer spans, and in 
many cases where two strings of porcelain are used in 
parallel one of Pyrex will be ample to carry the load. 

Pyrex glass has a great resistance to water absorp- 
tion and surface attack, and is therefore durable under 
long exposures to severe atmospheric conditions, as for 
instance around chemical plants. 



It is probable that glass insulators will not be as 
attractive to birds and spiders for nesting sites, since 
they will not have the dark shadows that exist in a 
string of porcelain insulators. 

The chief advantages of the Pyrex insulator are the 
fact that it does not absorb heat as does porcelain; 
has no cement in its construction gradually to absorb 
water and expand, ultimately fracturing the insulator; 
and has a mechanical strength that will average twice 
as high as any porcelain insulator yet on the market. 

This paper describes in sufficient detail the present 
status of industrial Pyrex, and carries a suggestion 
of future possibilities. It is believed that Pyrex will 
in a short time occupy a definite place along with the 
other materials used for plant construction. It is not 
a universal panacea for construction ills, but, like 
everything else in our practice, it demands thought in 
its application and care in its use. 




European Conditions as I Saw Them* 

Deplorable Policy of Feeding the German Masses With Propaganda 
of Hatred Toward Former Enemies, Particularly the French — Salva- 
tion of Germany Depends on Payment of Honest Wages and Sale of 
German Products at Prices Commensurate With Their Intrinsic Value 

P»y J. S. Negru 


AS I now pass in review my impressions gained in 
Germany during my visit there during the^sum- 
x A. mer of 1922, I am compel loci to say that the worst 
which has befallen the German people is not the loss of 
the war, but the policy of a handful of Germans who 
keep the remainder of their countrymen practically 
in complete ignorance of what the outside world has 
learned about Germany’s doings during and after the 
war. 

Although throughout the war, the Germans employed 
means which alienated for them the consideration 
which is due If* a civilized people, even to this day 
they know only about their own sufferings and priva- 
tions, and seem not to have the least idea or thought 
ot what was and is going on elsewhere. Since the 
war they have been led to believe that the conditions 
which have been imposed upon Ihem were not imposed 
as a means to alleviate conditions caused by their acts 
during the war, but as a concerted plan to destroy them 
as a people. 

For this state of mind, a handful of Germans is 
responsible. They are the leading industrials of the 
country, who grew immensely rich during the war, and 
after the war dreamed of mastering the world’s 
markets. This they have done by feeding the people 
systematically with hatred propaganda, at the same 
time compelling them to work for ridiculously low 
prices and selling for export German products requir- 
ing large amounts of manual labor at far below their 
real value. This procedure did not have the effect which 
the industrialists expected. Instead, it has resulted 
in Germany gradually falling m the estimation of other 
nations, and has created a feeling of distrust which it 
may take her generations to live down, and thus regain 
her lost place in the community of nations. 

While I was in Germany I stated openly my impres- 
sions, as I received them, to practically all Germans 
with whom I came in contact, hoping by this means, 
if I were mistaken, to compel them to tell me facts 
which might lead to nullifying or modifying those im- 
pressions. Therefore, the judgment at which I arrived 
as to actual conditions in Germany is free from any 
personal bias. 


Pride in Germany Before the War 


Germany before the war was strong and boastfully 
conscious of her strength. Then* was then no visible 
hatred toward any loreign nation, foreigners were 
treated with the consideration due to visitors. Her 
cities were well patrolled and everything was minutely 
regulated according to the “verboten” dogmas. Her 
railways were considered the best in the world as to 
regularity of traffic. She pointed to her intellectuals 
with almost as much pride as she did to her uniformed 
defenders of the Vaterland. The results of her re- 
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searches were made public freely and served as steps 
in the advancement of human knowledge. Her scientific 
and technical magazines and books were standard, 
sought for and studied by all who wished to attain 
recognition as savants. The degree of Doctor obtained 
in German schools and German universities was the 
open sesame to the fraternity of the learned. The 
German students were the coming leaders and were 
aware of their importance. Her factories were busy 
and the workmen imbued with the spirit of the then 
real meaning of the label “Made in Germany,” which 
was the production of goods which competed honestly 
as to quality and price with those of other industrial 
countries. Her workmen were contented and received 
what was considered a fair return for their labor. 
Business ethics were summarized in the term “Ein 
Mann ein Wort” (a man’s word). In brief, Germany 
was a great country, but even then she was suffering 
from an illness which accompanies the exalted belief 
in self-importance — namely, she was conceited and 
became so to such an extent as finally to consider her- 
self as the anointed for dispensing to the rest of the 
world the blessings of Kultur. 

The Germany of today is sick with the sickness of 
hatred. Economic war, wailing notes, conferences, 
blaming others are like patent medicines; the medicine 
Germany needs is just plain honesty toward herself 
and others. 

Hate, far more than anything else, is now corroding 
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the German people. They have made out of it a new 
religion, “Hatredism,” if I may use this expression, 
which they worship with fervor. France conveniently 
personifies the mortal enemy of their good god Kultur, 
hence it is on France that all Germany’s imprecations 
are heaped. The leaders in Germany well know that 
others, in particular England, were and are just as 
mortal enemies of their type of Kultur, but it would 
not do to use them all at the same time, as the masses 
of worshippers might then be confused as to which 
was which; hence the superficial tolerance for the 
non-French. 

The accompanying cartoon “German Distinction,” by 
Louis Raemaekers, taken from the April 10, 1922, issue 
of Le Soir, Brussels, illustrates better than words could 
do the idea which the Germans have of tolerance. The 
caption reads: 

England — After Petersdorf Hamborn, after Ham- 

born Gleiwitz! This must stop. 

Germany — But, my lord, whj are you offended? 

There are never any English casualties. 

This refers to the occurrence when French soldiers 
were killed and wounded by the explosion of concealed 
ammunition. 

Hatred of French Is Bred Systematically 

The Germans have a league for the protection of the 
German Kultur (Liga zum Schutze der deutschen 
Kultur). I had heard something about the activities 
of this league and of its itinerant exhibition, giving 
a series of graphical and statistical descriptions of 
what the peace treaty meant to Germany. I had an 
opportunity to visit this exhibition in Berlin, which was 
the forty-second city in which it was held since it was 
conceived. 

If ever there was an efficient means of arousing 
fanatic hatred, this kind of exhibition can surely claim 
first prize. It was unilateral and partisan, showing 
effects only and absolutely no trace of causes. The 
walls of the halls were covered with a series of tables, 
twenty-eight of them the subject of Wilson’s fourteen 
points, the others dealing with Germany’s lost colonies, 
lost German territory, loss of minerals and agriculture, 
payment for reparations and so on. In the main hall, 
a raving anti-French denunciator and agitator was 
addressing the audience, which looked like a congrega- 
tion of raptured fanatics. 

The masterful poster for this exhibition is here 
reproduced. Can there he any more suggestive picture 
resembling a huge antediluvian animal with a heavy 
body and a diminutive head? It is entitled “The 
Chained Germany.” 

I am a believer in free speech, free press and the 
like. I have nothing to say against the exhibition, the 
speaker, and the audience. The exhibition is a business 
proposition, the speaker surely a hireling and the 
audience consisted of grown-ups, so all was what might 
be expected in any constitutional country. 

But where I am compelled to draw the line is that 
in the morning preceding the day on which I visited 
the exhibition I saw a large group of girls about 14 
years of age, accompanied by their teachers, waiting 
on the street and in the yard of 34 Wilhelmstrasse for 
the doors to open. I learned afterward that the fore- 
noons were reserved for school children and their 
teachers. It is criminal to poison the minds of children 
with such exhibitions as these, especially when the 
parents of these children are exploited to the extent 


that they receive only the very minimum-for-existence 
wages, at the time of which I write on the average 
of about $2 per week. Would it not be far healthier for 
all concerned that instead of such exhibitions there 
should be in the German press honest accounts as to 
what really becomes of German work? Al#o, why it is 
possible that a workman receives only about $2 per 
week, when the intrinsic value of the product of his 
work is even more than before the war, when he received 
at least $6 per week. This is the condition which is the 
very cause of Germany’s present plight. 

Meeting a Locksmith in the Tiergarten 

This steady feeding of hate, which is so very con- 
spicuous in every place which I visited in Germany, 
has embittered even the minds of their scientists. 
During a conversation with B., a leader in metal- 
lography. he used a language of hatred strikingly sim- 
ilar to that which I heard from S., a plain locksmith in 
a tent in the Berlin Tiergarten. 

The meeting with B. was at my request, but that 
with S. was accidental and deserves to he related more 
in detail. It was on a Sunday afternoon. After a long 
promenade in the Tiergarten, 1 entered a tent Hhow. paid 
the entrance fee, 6.20 marks (about 2 cents), sat down 
at a table and ordered black coffee. A few moments 
later a couple took their places at the same table, and 
also ordered coffee. When this was brought, the man 



looked in disgust at the small pots of coffee and cups 
the size of demi-demi-tasse, if I may use that expres- 
sion. He evidently expected to receive the large cups 
of coffee that I well remember in such places in the 
years gone by, especially since while waiting for the 
coffee the couple had taken out the sandwiches which 
they had brought with them for their lunch. When he 
learned that the price was 12 marks (about 4 cents) 
per pot, he started to argue with the waiter that it 
was too dear, and on learning that the price of beer 
was 7 marks, ordered the waiter to take the coffee back 
and bring them two glasses of beer instead. 

This gave me opportunity to start a conversation 
which lasted about two hours and a half. I learned that 
he was a locksmith, earning 600 marks a week (about 
$2). The entrance fee to the tent (6.20 marks each 
for himself and wife) plus the 12 marks foi* coffee, 
making a total of, say, 11 cents, was too much for them, 
as with this sum they could have purchased meat and 
bread for a good dinner. It furnished the pretext for 
a series of imprecations against the French and why an 
honest German workingman cannot afford even once in 
a while an enjoyable outing on a May day Sunday 
afternoon. The burden of his song was that the French 
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are the masters of Germany and squeeze out of her 
every drop of the proceeds of her work, etc. Needless 
to say, he believed that it was so. 

Cannot the German intellectuals see that the ever- 
exaggerated accusations against the French and others 
are driving *the German masses to the fixed idea of a 
savage crazed with hatred? Can they not think of 
what might happen if these men were at last to learn 
that their work has served in reality to enrich a few 
Germans and to alienate the good will of the rest of the 
world, because of the very abnormal low selling prices 
of the products of their work? 

It will not be long before the German masses will 
learn that huge sums are being placed by German indus- 
trials in foreign countries and that the payments 
already made for reparations are a small proportion only 
of the German annual productive wealth. 

I may cite here the following which was printed in 
Le Matin of Paris, under The heading “Stinnes offers 
to Jugoslavia a Loan of $100,000,00(1:” 

Belgrad, 8 May, 1922 — Novosh of Kolgrad, the gov- 
ernmental organ, announces that a financial consortium, 
behind which is the famous Hugo Shnncs, has lately 
offered to the Jugoslavian Government a loan of $100.- 
000,000 for the construction of new railways from the 
interior of the country to the Adriatic pruts. 

What Germany needs now more than ever is not to 
hear hate, read hate and think hate, but to have her 
workingmen get wages commensurate with the true 
value of their work and sell her products at honest 
prices. 

Other article s by Mr. Nc(/ru on ihi s subject trill be 
published in subsequent issues. 



Legal Notes 


By Wellington Gustin 

Where Combination of Old Elements Is Patentable 

The Circuit Court of Appeals of the United States at 
St. Louis has affirmed the judgment of the District 
Court in a suit brought by the Laclede Christy Clay 
Products Co. against the City of St. Louis and has 
denied a rehearing on the matter. (280 Federal, 93.) 


Suspended Arch Construction Anticipated 

Suit was brought by the Laclede Christy Clay Prod- 
ucts Co. against the city for infringement of a patent, 
known as the Girtamer pitent, No. 986,455, claims 1 
to 3. This patent covers claims for a furnace arch 
having parallel I-beams on which are brackets from 
which tile are suspended by a tongue and groove ar- 
rangement. The court found there was not only antici- 
pation by prior patent issued to Stimmel, No. 944 296, 
and to Green and Gent, No. 676,606, and to Poppen- 
husen, No. 783,132, in the use of more than one trans- 
verse support; but also the question whether two (or 
more) J-beams (or girders of other form) should be 
used as called for in the three patents rather than one 
4kS called for in Girtamer’s first patent, No. 910,809, 
Was a question answered by mechanical suggestion when 
it is desired to make the arch longer. Again, the court 
said there was nothing new in the patent in suit, for 
Girtamer’s first patent has the grooved tile fitting into 
lateral extensions of pendent portions of the brackets. 


Even this point ia identical with Green and Gent's 
patent. 

Use of Several Parts Instead of One to Produce 
Same Result Not Invention 

It was contended that Girtamer’s first patent called 
for one transverse I-beam which supported integral 
brackets extending rearward and forward over the 
length of the arch, while the structure disclosed in his 
second patent, which calls for two I-beams spaced apart, 
with brackets in three separate pieces, one extending 
forward from the front I-beam, one extending rearward 
from the rear I-beam, and one between the two, demon- 
strate inventive genius in devising a means of lengthen- 
ing the arch. But a plurality of transverse supports 
was disclosed in prior patents, and Girtamer lengthened 
the arch in the same way by using two beams instead 
of one. The court says that was anticipated if patent- 
able, though it thought this was wholly within mechani- 
cal suggestion. 

“Ordinarily, the making of two or more parts out 
of a thing that had before been used in one part, and 
using the separate parts to serve the purpose that had 
been served before the division is not invention,” says 
the court. 

When Combination of Old Elements Is 
Patentable 

“However, where a discovery embodies co-acting ele- 
ments,, although they be old, yet, if when brought to- 
gether in a way not theretofore known, they produce by 
their interaction a new and useful result, the combina- 
tion is patentable. (Regent Mfg. Co. vs. Penn. Elec. 
Mfg. Co., 57 C. C. A., 334) ; and if one of the elements 
in the combination be removed or changed so that their 
interaction is then in another way (in obedience to a dif- 
ferent co-operative law), there is nevertheless inven- 
tion, although the same result is attained, for in that 
case a different idea of means expresses the discovery, 
and the new is not an equivalent of the old.” 

But it further says that whether the change or re- 
arrangement of those elements has, in their co-action, 
produced the old result in a different way is always 
a question of fact in any particular case. In the case 
at bar the court failed to find that the change pro- 
duced the old result in any different manner. The three 
elements in combination, whether the brackets be in- 
tegral or in three parts, were utilized for the same 
purpose, and perform the same functions in the same 
way and produce the same result for which they were 
used in other prior patents. 


Fatigue Resistance of Dirty Metal 

During the war a series of fifty steels was made by 
H. W. Gillett of the Bureau of Mines having the rarer 
metals as principal alloying elements. These steels are 
now being tested for endurance to repeated bending, 
especially in the hardened condition. It was found that 
non-metallic inclusions have a very detrimental effect on 
such specimens, and an independent investigation on 
this subject is being planned. The effect on repeated 
bending tests, of various amounts of lead in wrought 
brass, and of various amounts of copper oxide in copper 
is to be studied. This particular phase of the problem 
was brought up by W. R. Webster, of the Bridgeport 
Brass Co., as being of importance in itself as well as in 
its bearing on the general problem. 
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Book Reviews 


Sampling and Analysis of Coal, Cokk 
and Byproducts. Methods of the Chem- 
ists of the United States Steel Corpora- 
tion. Second edition. Published by the 
Carnegie Steel Co., Bureau of Instruction. 
Pittsburgh. 184 pages, including many 
illustrations. Price, $3 (cash with order) 

While this book now appears as a 
second edition, it is virtually a now 
work, for the old material has been re- 
written and revised and many nev. 
methods and tests not covered in the 
former edition are included in the new. 
In fact the new book is more than 
double the size of the first edition. The 
scope and purpose of the work are 
splendidly given in the preface to this 
new edition, as follows: 

"The first edition of Methods for the 
Sampling and Analysis of Coal, Coke 
and Byproducts has served very use- 
fully the purpose for which it was in- 
tended. However, the rapid gowth of 
the byproduct coke industry in this 
country during the comparatively brief 
interval since the preparation of the 
original pamphlet has brought about 
many changes in byproduct laboratory 
practice. This consideration led to a 
decision to rewrite the text, so that the 
methods described therein could he 
brought up to date. Accordingly, a 
committee composed of chief chemists 
from the largest coal and coke lab- 
oratories of the various constituent 
companies of the United States Steel 
Corporation was appointed to co-operate 
in carrying out the work to that end. 

"In addition to revising the pamphlet 
so as to describe the most recent 
methods employed in coal and byproduct 
laboratories, it has been deemed advis- 
able to add several new features, among 
the most important of which are phys- 
ical tests on coal and coke, the fusibility 
of ash, and methods for determining 
sulphur according to the way it exists 
in coal." 

Very frequently industrial plants find 
it difficult to determine what methods 
should be used in the laboratory in order 
to get the most significant commercial 
results. In the field of coal and coke 
this has not been as widely true as in 
some other industries, for there have 
been standard methods for many of the 
determinations commonly used, fixed by 
joint action of the American Chemical 
Society and the American Society for 
Testing Materials. Nevertheless it is 
of great interest* to have clearly set 
forth the methods employed in a large 
group of laboratories such as those of 
the Steel Corporation. This work will, 
therefore, be widely appreciated even by 
those whose needs are generally met by 
these standard procedures fixed by 
societies* committee action and in many 
cases this work will fill the many gaps 
still remaining in these standard pro- 
cedures. 

The work should be widely useful in 
coke-oven plants and in gas works. In 
fact it promises to be quite as valuable 


to the gas-works chemist as any other 
volume, for the methods are given in' a 
clean-cut, understandable style that 
leaves little opportunity for misunder- 
standing by the analyst. In this re- 
spect the work is worthy of particular 
commendation, so many of the earlier 
tests have inextricably mixed discussion 
of theory, statement of laboratory pro- 
cedure and incidental comment on inter- 
pretation of results. The present 
volume avoids this complication very 
happily. It is just exactly what it pur- 
ports to be, a set of fixed and definite 
instructions for the laboratory man to 
follow unincumbered by extraneous dis- 
cussion which more often than not 
leads to confusion. 

In the teaching of chemical engineer- 
ing, especially for courses in gas and 
fuel analysis, this work should also be 
widely useful. Teachers will do well to 
include in their course of instruction a 
clear understanding of such methods as 
are given, for the student upon gradu- 
ation will be better able to use the 
results of a laboratory test if he has 
had clearly brought to his attention the 
difference in significance between these 
tried and proved methods, used with 
success on a large scale, and the hetero- 
geneous mass of test procedures that 
accumulate in our literature as the 
"half-baked" product of small laborato- 
ries that la<;k the vision and commercial 
experience to get the best results. 

R. S. McBride. 




Synopsis of Recent 
Chemical^ Metallurgical Literature 


Citric Acid and Citrate of Lime 

The Department of Agriculture in 
its Circular 232 entitled "By-Products 
From Citrus Fruits" by E. M. Chace, 
gives the following recommended 
methods for making citrate of lime and 
citric acid. In this circular it is also 
suggested that those interested may be 
able to get additional information from 
the Laboratory of Fruit and Vegetable 
Chemistry, 148 South Anderson Street, 
Los Angeles, Calif. 

Citrate of Lime 

Boil the juice expressed from lemons 
or limes with large-grained infusorial 
earth, in the proportion of from B to 
10 pounds of the earth to 100 gallons 
of juice. Separate the infusorial earth 
and coagulated material from the juice 
by filtration, bring the juice to boiling 
again, and neutralize it with ordinary 
lime or very pure ground limestone. 
Filter the precipitated calcium citrate, 
and wash it once or twice with boiling 
water. If citrate of lime is the end 
product desired, filter it, dry it thor- 
oughly, and pack in waterproof pack- 
ages. 

Citric Acid 


If citric acid is the end product de- 
sired, thoroughly mix the calcium 
citrate with water, in the proportion 
of 1 to 10 parts, and add an equivalent 
part of sulphuric acid. Separate the 


calcium sulphate from the dilute citric 
acid solution by filtration. Evaporate 
the filtrate in vacuo, and allow it to 
crystallize. Redissolve the first crys- 
tals, which usually are not of commer- 
cial grade, filter them through bone- 
black, and recrystallize. lMtother liquors 
may be returned to be worked over 
again with a fresh batch of ju’ce, or 
they can be repurified by recrystalliza- 
tion. 

The main problem in the manufacture 
of citric acid is to secure a satisfactory 
container for evaporating the dilute 
citric acid solution. Wood is the most 
satisfactory material wherever it can 
be used. Enamel lined vacuum pans 
or pans constructed of Monel metal are 
most favored by those who are manu- 
facturing citric acid on a large scale. 

• * 

Treatment of Rock-Drill Steel 

Messrs. Foley, Clayton and Bumholz 
will present a "Review of Present 
Status of Drill Steel Breakage and 
Heat-Treatment" to the American In- 
stitute of Mining and Metallurgical 
Engineers in February. From an in- 
spection of operations at sixty mines in 
the Western states, it was found that 
six had once had pyrometers on their 
heating furnaces, but five had dis- 
carded them. The trouble appeared to 
be due to small furnaces. In order to 
get out more drill bits, they were either 
withdrawn before attaining furnace 
temperature, or the furnace was 
greatly overheated. In any case, the 
pyrometer was useless. Sometimes Le 
Chatelicr optical pyrometers were used 
to sight upon the hot tip as it rested on 
the edge of the quenching tank. Under 
these circumstances, the reading may 
be within J 00 deg. of correct. Magnets 
are extensively used. A badly over- 
heated bit— where the heat creeps back 
along the shank -will ordinarily be 
placed under a faucet to cool before 
quenching the top. The operutor evi- 
dently knows that steel should not be 
quenched from too high a temperature, 
but does not know that an overheated 
steel is damaged beyond cure by mere 
heat-treatment. 

Furnace atmospheres are always 
oxidizing; bits are usually quenched 
cold in water and not drawn. Under 
such circumstances the first few 
blows mushroom the soft cutting edge 
of a decarbonized bit— if the carbon re- 
mains, the very brittle edge is spalled 
against the hard rock. Either of these 
tools has about the same life — they 
work continually in a dulled state. 
There are so few parallels of this prac- 
tice of using quenched high-carbon 
steels to resist impact that one can 
only speculate upon the advantages to 
be gained by giving the steel a correct 
microstructure. • 

In ten of the mines visited the drills 
were quenched from the hammer. Thus 
the finishing temperature varied, also 
the end strokes given by the smith are 
always quite light. Consequently the 
drills would be expected to have quite 
variable but in general quite large 
grain size. Even when the steel was 
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reheated for hardening, it was heated 
not nearly &h far back as it was in 
the fofging heat. In quenching, only 
1 to 1 in. of the end is immersed in the 
water; apparently the heat back of the 
end is relied upon to creep forward and 
give the necJssary draw. 

Variable as is this practice, it is 
constancy itself compared with the 
heat-treatment of the shank end. The 
result is a shank having a Brinell hard 
ness anywhere from 250 to 700. That 
end of the rod should be hard enough 
to resist mushrooming, and yet not 
hard enough to chip itself or the ham- 
mer piston. Apparently anything fium 
250 to 700 Brinell satisfies these re- 
quirements, because little or no com- 
plaint is heard about breakages there 

Lignite Chars 

A new member of the fuel family in 
Germany has been given the name 
“grudekoks,” which means “embers 
coke.” For some time in the United 
States we have been hunting for a 
suitable name for the material that re- 
mains after subjecting lignite to a 
heating process in order to drive off 
most of the moisture and volatile mat- 
ter. O. P. Hood, chief mechanical en- 
gineer for the Bureau of Mines, the 
author of an article on grudekoks in a 
recent issue of Coal Age, suggests that 
the term “lignite char” might be taken 
as the American equivalent of tin* Ger- 
man product. 

In order to improve lignite as a 
fuel, it is desirable that a large pro- 
portion of its water, from 25 to 40 per 
cent, be driven off in order to eoncen 
trute the fuel values sufficient to war- 
rant transportation and to make a 
stable product. With the water re- 
moved, there remain the ash and about 
equal parts of volatile matter and fixed 
carbon. The volatile matter may be 
more valuable as a source of b\ 
products than as a raw fuel, and also 
if partly removed the resulting char 
is mechanically stronger. This ma- 
terial, here called lignite char, is very 
similar in composition to a Pennsyl- 
vania semi-anthracite, but physically it 
is quite different. In expelling the 
moisture from lignite the material 
breaks up into very small pieces. 

The material is gray black; it is 
clean to handle and does not deteriorate 
in heating value on exposure. 

In central Germany the brown coal 
deposits contain a similar material 
which when subjected to low-tempera- 
ture distillation yields a high per- 
centage of tar. It appears in the brown 
coal bed as lighter colored layers, 
which are mined separately from the 
darker material. This lighten colored 
brown coal is subjected to low* tempera- 
ture distillation in a circular kilft of 
simple construction, the resulting char 
being considered as a byproduct, since 
the main objective in this process is the 
paraffine contained in the tar. 

No attempt has been made in Ger- 
many to briquet this material, since 
the Germans have found an acceptable 
way of burning the fine char direct 
without further processing. 
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American Patents Issued Jan. 16, 1923 


Tlx* follow lug numbers have been 
selected from the latest svailnble issue of 
tlx* O {tidal (iasrttfj of the United States 
I 'a tent Office beeauxe thej appear to 
luivr pertinent Interest for f'hem if M(t. 
n aders They will be studied later by 
chrm if Wit's stuff and those which, In 


1412,031-011 Homing Furnace G 
O Adams, California. 

1,442,0X9 — Chemical Fireproof Faint. 
Peter Oostcrhouse, Richmond. Mich 
1,142,301 —Electrical Pi e< ipitatlon of 
P'nthles From Ghhcs W A Sheek ; as- 
signed to International Precipitation Co. 
of Los Angeles, Fjilif 

1,442,304 — Apparatus for Treating 
Material A K Spencer and W J. 
] ’lews, Cleveland. 

1.442.317- Recovery of Constituents 
of Waste Liquor. C. T Whittier ; as- 
signed to Royal Baking Powder Co 

1. 112.31 8 - -Preparation of J>i\ Gianu- 
Jar Calcium Acid Phosphaf* c T 
Whittier; assigned to Royal Baking 
Powder Co 

1,142,319 - Compressor E Wilson: 
assigned to Wilson Eng. Co.. St Louis. 

1 142,330 -Cooling and Refi ig. i aling 
Solution N A. BuBols, Massachusetts. 

1,1 12,339-340-341 - Albuminous Ani- 
mal Waste, et<* P Htldebi andt Ger- 
many , assigned to Clx*miral*Foundntloii 
1,112.380 Glycols. G <) Curme and 
C O Voting, Pittsburgh, assigned to 
Carbon & Carbide Co 

1,442,400- Anhydrite as Sourer* of Sub- 
stance Which Sets In Presets e of Water 
R llennieke; assigned to Kalwerke 
Kalzdcfurth \ G 


our judgment, are most worthy will be 
published in abstract It is recognized 
that we cannot always anticipate our 
readers' interests and accordingly this 
advance list is published for the benefit 
of those who may not care to await our 
Judgment and synopsis. 


1.442,418 — Refractory. Z Ollson : 

part assigned to A R Oppenheim. 

1,442.41 1 — Bringing Gases Into Con- 
tact With Liquids W. H Rose, Jersey 
City. 

1,442,420 — Reactive Composition. L. 
H. Baekeland, assigned to JBaekelitc 
Corporation. 

1,44 2,4X5 — Production of Fine Pow- 
ders. W. K. Tycwis; assigned to Good- 
year Tire k Rubber Co., Akron 

1,442,4 91 — Method of Chlorination. J. 
B. Marvin. Saranac Lake, N. Y. 

1,442,494 Treatment of Liquid Waste 
Containing Combined Carbon .1. E 
Plimstend , assigned to Jessup & Moore 
Paper Co, Philadelphia. 

1,442,520 — 'Purification Tsopropyl 
Ether. IT E. Bue ; assigned to Stand- 
ard Development Co of Delaware 

1.442,(51 9-- Trt ating Air A B Lamb, 
Washington, D C 

1,442,631 -Products Made With Cellu- 
lose Derivatives L G Richardson, as- 
signed to American Cellulose & Chemical 
Manufacturing Co , Ltd., New York City 
1,412,713 — Process for Making Phenyl 
Glycerine C J Strosacker , assigned 
to Dow Chemical Co., Midland, Mich 
1.442.773— Crystalline Product. IT A 
Richmond and R MacDonald; assigned 
to Geneial Abrasive Co, Niagara Falls 


Complete specifications of am United ting 1 0e, to the Commissioner of Patents, 
States patent may be obtained b> icmit- Washington, 1) C ( 


Extraction of Vanadium, Uranium 
and Radium From Certain Ores — W. 

F. Blrecker, of Boulder, Colo., has as- 
signed to the Tungsten Products Co., 
of Boulder, Colo., the following patent. 
It has to do with the separation of 
vanadium, radium, uranium and other 
compounds from various ores. The 
process consists first of grinding up the 
ore to about 20 mesh, adding 50 per 
cent its weight of sodium carbonate and 
treating the paste so formed in an 
autoclave at about 90 lb. pressure at 
150 deg. C. temperature. The result- 
ing liquors contain the sulphate ob- 
tained by the decomposition of barium 
and radium sulphate, as well as 
uranium and vanadium compounds. 
These are at once filtered off and 
evaporated in some suitable manner. 
The barium-radium compounds are 
separated bv means of hydrochloric 
acid. (1.438,357. Dec. 12, 1922.) 

Separation of Chloracetones — When 
isopropyl alcohol is chlorinated at a tem- 
perature of about 65 deg. C., the liquid 
products of the reaction separate into 
two layers: a heavy lower layer con- 
taining chiefly chlorinated acetones and 
a supernatant layer containing chlo- 
rinated acetones in solution. The chlo- 
rinated products consist of dichlorace- 
tone (asymmetric), trichloracetone 
(such as 1.3.3), tetrachloracetone 
(symmetric), and pentachloracetone. It 


has been found that the components of 
such a mixture can be separated by ex- 
tracting the mixture with water, there- 
by forming an aqueous solution princi- 
pally of the tri- and tetra-chloracetones, 
separating the aqueous solution from 
the residue, “salting out” the chlorace- 
tones from the solution, fractionating 
the separated chloracetones, extracting 
the residue above mentioned with an 
aqueous solution of NaHSO,, thereby 
dissolving the dichloracetone and, 
finally, decomposing the solution of 
dichloracetone to remove this compound 
from the mixture. (1,436,950. Hyym 
E. Bue, assignor, by mesne assign- 
ments, to the Standard Development 
Co. of New York. Nov. 28, 1922.) 

Guanidine Nitrate — Tenney L. Davis, 
of Sommerville, Mass., has been granted 
a patent on a process for the prepara- 
tion of guanidine nitrite from dicyandi- 
amide, which he claims will give prac- 
tically double the yield of the present 
process, involving the intermediate 
formation of guanylurea. Dicyandi- 
amide and ammonium nitrate, in such 
proportions that there are present two 
molecules of ammonium nitrate for each 
molecule of dicyandiamide, are heated to 
160 deg. C. in an autoclave for two to 
six hours. The dicyandiamide first com- 
bines with one molecule of ammonium 
nitrate to form biguanide nitrate, and 
upon further beating at a proper tem- 
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perature, the biguankle nitrate combines 
with the other molecule of ammonium 
nitrate to form two molecules of guani- 
dine nitrate. (1,440,063. Dec. 26, 3 922. > 
Perchlorate Explosives — Numerous 
attempts have been made to produce an 
explosive more powerful than or equal- 
ly as powerful as dynamite, yet pos- 
sessing superior qualities with respect 
to stability, economy, resistance to 
freezing or physiological effect — nitro- 
glycerine headache. Among the pro- 
posed substitutes for nitroglycerine dy- 
namite may be mentioned the mixtures 
of chlorates, sodium or potassium, with 
resins, gums and nitro-aromatic com- 
pounds and mixtures of inorganic ni- 
trates with resins or nitro-aromatic 
compounds. In general, however, the 
substitutes have not met with favor 
because of the low initial sensitiveness 
and of the tendency of the powder to 
become hard. Russell M. Cook, of Ta- 
maqua. Pa., has patented an explosive 
which he claims combines the desirable 
properties of perchlorate explosives and 
nitroglycerine dynamite, yet elimi- 
nates the undesirable properties of 
both. A number of formulas are given 
in the patent disclosure. One example 
consists of 30 per cent ammonium per- 
chlorate, 7 per cent manganese dioxide, 
36 per cent sodium nitrate, 24 per cent 
TNT, 2 per cent nitroglycerine and te- 
tranitro diglyeerine, and 1 per cent 
chalk. 

The purpose of the explosive liquid 
organic nitrate is to raise the propaga- 
tion sensitiveness of the perchlorate ex- 
plosives, so that they compare more 
favorably in this respect with dynamite, 
ami can be successfully used in special 
cases in which at present only the more 
sensitive nitroglycerine dynamite can 
be applied. The patentee claims that 
the sensitiveness of the explosive com- 
pound is not affected by age. Patent 
1,440,768, by the same patentee, covers 
the use of sodium or potassium per- 
chlorate instead of the ammonium salt. 
<t ,440,767. Jan 2, 1923.) 

Iodine Compound — Rezso Benko, of 
Budapest, Hungary, has taken out a 
patent on a substance which he as- 
;-umes to be gelatine-hexamethylene- 
tetramine-di-iodine for which he claims 
some novel properties. It is said that a 
solution of the compound is consider- 
ably less poisoners than iodine and will, 
on being introduced into the body by 
injection, deposit almost its total con- 
tent of iodine. The substance is made 
by heating a solution of an albuminoid 
or a neutralized product of decomposi- 
tion of an alubuminoid, such as gela- 
tose, with hexamethylene-tetramine-di- 
iodine, filtering the solution and evapo- 
rating to dryness in a vacuum. The 
compound is said to be readily soluble 
in water and in glycerine, with a slight- 
ly yellow color, forming a yellow pre- 
cipitate with silver nitrate and giving 
free iodine with acids. (1,440,813. Jan. 
2, 1923.) 

Dyeing Cellulose Acetate — The use of 
trisodium phosphate for the treatment 
of cellulose acetate artificial silk to 
render it permeable to dyeing solutions 


is covered by patent granted to Edouard 
Paul Sisley of Lyon, France, assigned 
to Soci6t4 Chimique des Usines du 
Rhone of Paris. In an example the 
artificial silk is slowly agitated for 
three-quarters of an hour to one hour 
in a bath containing 25 grams of crys- 
tallized dibasic phosphate of sodium 
and 5 cc. of caustic soda solution 36 
deg. Be. The bath is maintained be- 
tween 60 and 70 deg. C. during the 
whole operation. The silk is then thor- 
oughly washed and dried, the loss of 
weight being 6 per cent. A process 
can be applied to pure cellulose acetate 
fabrics or to mixed fabrics, such as cel- 
lulose acetate silks and natural silks, 
or cellulose acetate silk and wool. 
(1,440,501. Jan. 2, 1923.) 

British Patents 

For complete Np«‘ciflr»tion.s of any Uiltlsh 
pM tent apply to ilu* Superintendent, Hritlsh 
Patent Omet*. Southampton Hulldingx, Chan- 
cery Lane, London, England 

Cyanamide — In the production of 
solutions of free cyanamide by grad- 
ually adding calcium cyanamide to a 
circulating body of water or cyanamide 
solution into which carbon dioxide is 
admitted, the process is carried out in 
such a way that the quantity of liquid 
between the points where the calcium 
cyanamide apd carbon dioxide respec- 
tively are supplied is constant and small 
compared with the total quantity of 
liquid, notwithstanding the increase in 
bulk owing to the addition of the cal- 
cium cyanamide. The result is that each 



addition of calcium cyanamide is only 
a short time in the liquid before reach 
ing the carbonic acid, and only a small 
proportion of the liquid is alkaline. Cal- 
cium cyanamide is fed from a hopper 2 
by a valve 3 into a small tank 1, from 
which the liquor passes to a pumping 
device 5 containing a centrifugal wing 
wheel 11 and mixing vanes 12. Car- 
bonic acid is supplied by a pump 13 and 
is mixed with the liquid in the appara- 
tus 6. The liquor then passes through 
a pipe 8 to a cooler 7 if necessary, and 
thence by a pipe 8 to a large tank 9, 
which is capable of accommodating the 


increase in the bulk of the circulating 
liquor. From the tank 9 the liquor is 
passed by a valve 15 and pipe 10 to 
the tank 1. The pipe 8 is preferably 
tangential to the tank 9 so as to 
facilitate the escape of gas,*vhich is led 
off by a pipe 14. The finished solution 
is withdrawn at 16. (Br. Pat. 186,020. 
Wargons Aktiebolag and J. H. Lidholm, 
W argon, Sweden. Nov. 8, 1922.) 

Distillation and Evaporation— In ap- 
paratus for evaporating and distilling 
liquids in which the liquid passes up- 
ward through the tubes of a calandria 
<f to a vapor-separating chamber b, a 
part of the concentrated liquid flows 
from the chamber h by a pipe /i to a 
tank d, and the other portion of the 
concentrated liquid is returned by a 
pipe i to the base of the calandria to- 
gether with fresh liquid from a tank e 



and pipe e. Part of the vapor evolved 
in the cl amber b may be forced by an 
injector, fan or pump into the Rpace 
surrounding the tubes of the calandria 
to serve as heating agent. The ap- 
paratus may be used under pressure or 
vacuum and as an element of a mul- 
tiple-effect apparatus. In a modified 
form of apparatus, the end boxes of the 
calandria are divided by partitions to 
give the liquid a longer travel, and the 
fresh liquid is preheated by heat ex- 
change with the concentrated liquor 
and also with the condensate from the 
calandria, which may also be used to 
wash out the tubes of the calandria. 
The apparatus may be used for the re- 
covery of benzene from oils and greases. 
(Br. Pat. 185,873. J. L. Ferguson, 
Glasgow. Nov. 8, 1922.) 

Coke— In the production of smokeless 
fuel and coke, a blend is made of two 
coals or of coal and coke, semi-coke or 
ore so that the resinic content of the 
blend is not less than 5 per cent but 
preferably not less than 8 per cent of 
the weight of the blend. This blend is 
heated to a temperature not exceeding 
500 deg. C. or to a temperature of from 
50 to 100 deg. C. above the minimum 
temperature at which the resinic mat- 
ter is destroyed. To increase the con- 
traction of the blend, the volatiles 
evolved between 350 and 400 deg, C. 
should be below 7.5 per cent. Blended 
coals may be treated as described in 
specification 175,888 — that is, first pre- 
heated and then heated to 500 deg. C. 
and the product subsequently carbonized 
at 900 to 1,000 deg. C. The products 
of the process described in specification 
164,104 may form part of the blend. 
(Br. Pat. 186,085. S. R. Illingworth, 
Brynfedwen, Radyr, Glamorgan. Nov. 
15, 1922.) 
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Technical News of the Week 

Current Events in the Chemical, Metallurgical and Allied Industrial Helds _ _ 

Legislative Developments— Activities of Government Bureaus, Technical Societies and Trade Associations 



Arsenic Report Regarded as Too Optimistic 

Consideration of Findings of Department of Agriculture Arouses Feeling 
That Government’s Expert Is Prejudiced — Federal 
Trade Commission to Investigate 


S TUDY of the arsenic report sub- 
mitted to the Senate on’Jan. IK by 
the Secretary of Agriculture leads 
many chemical specialists to believe 
that the findings are more optimistic 
than the situation warrants. The gen- 
eral reaction, and this is supported bj 
letters reaching members of Congress 
from persons acquainted with the sit- 
uation, seems to be that the main, ob- 
ject of the report was to depress the 
price of calcium arsenate, or at least 
check possible advances. It is pointed 
out that this would lx* the natural at 
titude on the part of B. It. Coad, who 
undoubtedly is responsible for the prin- 
cipal economic deductions in the report. 
Mr. Coad is in charge of the laboratory 
which the Department of Agriculture 
maintains at Tallulah, La. This labora- 
tory was located in the heart of the 
cotton belt for the specific purpose of 
studying methods of boll weevil con- 
trol. It was there that the adaptability 
of calcium arsenate to that purpose 
was demonstrated. 

Think Coad Prejudiced 

After having worked out the most 
promising method ever devised for bull 
weevil control, Mr. Coad is certain to 
be keenly disappointed by the inter- 
ference with its application by the in- 
crease in price and lack of the poison. 
The belief is expressed that, without 
intending to do so, he has reported on 
the situation in a way which, to say 
the least, would not be an additional 
reason for a further advance in prices. 

It also is declared that Mr. Goad’s 
estimate of the demand up to May 1, 
11)23, is absurdly low. This is particu- 
larly the case, it is said, in estimating 
the requirements for glass manufacture 
and for the manufacture of lead arse- 
nate. Issue also is taken with his 
estimate of 3,500,000 tons as being the 
annual requirement for calcium arse- 
nate. 

Many are of the opinion that the 
demand for white arsenic will increase 
much more rapidly than its production 
and that the shortage a year hence 
will be much more acute than it is 
today. It is pointed out that the in- 
crease in production in the United 
States will be slow. The output at 
the smelters can be calculated very 
closely. Inquiries into the possibilities 


of production on the part of the Salt 
Lake Insecticide Co. developed the fact 
that its production, which will begin 
about Feb. 1, will not exceed 15 tons a 
day for a considerable period and while 
that output eventually can be increased, 
there is no immediate prospect for the 
large production in that quarter which 
some have predicted. 

There has been some suggestion that 
the flexible tariff be applied to calcium 
arsenate, which is dutiable at 25 per 
cent ad valorem. In that connection it 
is pointed out that the manufacturers 
will not oppose such action, but that 
it would have very little practical ef- 
fect, since it would be unprofitable 
to pay freight on the lime. Arse- 
nic itself is on the free list. All are 
agreed, however, that the situation can- 
not be helped materially by imports. 
The greatest promise for the future lies 
in Mexico, where it is believed that 
additional recoveries of arsenic can be 
secured. 

Trade Commission Will Investigate 

Without discussion, the Senate ap- 
proved a resolution offered by Senator 
Fletcher of Florida providing that the 
Federal Trade Commission “investigate 
and report the facts relating to any 
alleged violations of the anti-trust acts 
by the manufacturers of, or dealers in, 
calcium arsenate.” Such of the gov- 
ernment’s specialists who have looked 
into the calcium arsenate situation, 
however, are convinced that it is the 
shortage rather than speculation or 
combination which is responsible for 
the enhancement of the price. 

On the heels of this resolution, Sena- 
tor Harris of Georgia introduced a bill 
to amend the 1922 tariff act so as to 
place calcium arsenate on the free list. 
The commodity is not mentioned spe- 
cifically in the tariff act, but the 
Customs Division of the Tariff Commis- 
sion agree that calcium arsenate is duti- 
able as a chemical salt at 25 per cent 
ad valorem under paragraph 5 of the 
act. 

Because it is the principal ingredient 
of calcium arsenate, white arsenic was 
put on the free list, Senator Harris 
said, and the evident intention of Con- 
gress was that calcium arsenate should 
be free. 

Dr. Miller Reese Hutchison, manag- 


5,000 Research Problems 
Concern Agriculture 

More than 5,000 research projects 
are under way at the agricultural 
experiment stations throughout the 
country, it is announced by the De- 
partment of Agriculture. They in- 
clude many problems involved in 
fertilizer requirements, the study of 
soils, the control of pests and other 
work which requires the applica- 
tion of chemistry. 


ing director of the national campaign 
for boll weevil control of the American 
Cotton Association, in a letter to the 
New York Journal of Commerce de- 
nies that he fntends to engage in the 
manufacture of calcium arsenate. He 
claims that the efforts of the association 
arc directed toward developing, first, 
an ample supply of calcium arsenate 
at a reasonable price; second, an or- 
ganization to insure that this substance 
is available to the farmer and to con- 
duct research looking toward improved 
methods of application and improved 
insecticides. 

Mention is made of the sources from 
which Dr. Hutchison previously inti- 
mated that calcium arsenate could be 
obtained as follows: 

“The publicity that has been laud- 
ably given this campaign for the con- 
trol of the boll weevil has brought out 
some very interesting and heretofore 
unknown and unconsidered resources. 
Among them are several processes for 
the manufacture of calcium arsenate, 
which do not require the white arsenic 
of commerce. It is from such sources 
that the tonnage, in excess of that pro- 
nounced available by governmental and 
other agencies, will be secured.” 

Countervailing Dutie3 Announced 

Instructions for the assessment of 
countervailing duties on imports of 
calcium acetate were issued to collec- 
tors of customs on Jan. 23 by the 
Treasury. 

The Treasury listed the duties im- 
posed on calcium acetate in various 
countries as follows: Belgium, free; 
Germany, 1 gold mark per 100 kilos; 
Hong Kong, free; Japan, 0.41 gold yen 
per 100 kin; Mexico, 0.07 gold peso 
per kilo, plus additional surtaxes 
amounting to 12 per cent of the duty; 
Netherlands, free; Norway, free; Pan- 
ama, 15 per cent ad valorem; Sweden, 
acetate of lime, raw or purified, 0.03 
gold crown per kilo; United Kingdom, 
11 J per cent ad valorem. 
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Meat Packer* Perfect 
Development Plans 

Establishment of a national institu- 
tion combining broad educational, re- 
search and trade association facilities 
is assured for the meat packing busi- 
ness, according to an announcement by 
the Institute of American Meat Packers 
in the name of Thomas E. Wilson, of 
Chicago, chairman of the organization's 
“development plan commission.” Mr. 
Wilson’s statement, in part, follows: 

Sufficient funds now have been 
subscribed by the meat packers of 
America to begin actual develop- 
ment of the Institute plan. This 
plan provides for the ultimate de- 
velopment at Chicago of a comb ned 
educational institution, research in- 
stitute, trade association and indus- 
trial museum. 

Approximately $150,000 has now 
been subscribed 'by the meat packers 
of the United States to cover the 
necessary surveys and initial devel- 
opments during a 3-year period. 
111686 special subscriptions are en- 
tirely in addition to the regular 
revenues received by the Institute 
for carrying on its present educa- 
tional and trade activities. 

Systematic instruction will be 
provided for men already engaged 
in the industry as well as for men 
intending to enter the industry. 
The packers of the United States 
have authorized the creation forth- 
with of a bureau of industrial edu- 
cation and the engagement of an 
educator of distinct on in this field 
to direct it. A thorough-going sur- 
vey of the educational possibilities 
and difficulties of the American 
meat-packing industry will be 
made, and future provision for in- 
struction-respecting both methods 
and kinds- will be shaped largely 
by the results of the survey. 

Similarly a bureau of scientific 
research will be established at once 
and a competent director of stand- 
ing engaged. A survey of the 
scientific problem of the industry 
will be made. It is believed that 
much duplication of research can 
be eliminated and that many re- 
search projects can be undertaken 
which would be too costly or of 
too general benefit to justify their 
prosecution by an individual com- 
pany. It is believed that co-oper- 
ative research will effect many 
savings and solve many scientific 
problems of the industry on which 
information is now incomplete. Nor 
is it believed that such a plan will 
interfere with the research work 
done by individual companies in 
their respective plants and labo- 
ratories. 

In the same way provision has 
been made for creating without de- 
lay a bureau of packinghouse prac- 
tice and research. This bureau, 
directed by an expert on packing- 
house operations, will function in 
furtherance of purposes similar to 
those just mentioned. 

Development of the plan will mean 
the creation of an institution which 
combines with the research and techni- 
cal educational facilities of Continental 
industrial institutes the trade activities 
and exposition features of American 
business associations. 


Engitteers Urge Stady of Gott 
and Silver Situation 

That more than mining engineers 
are interested in legislation proposing 
to study the situation which will over- 
take silver mining when the Pittman 
act expires is indicated by a communi- 
cation received by the Senate Commit- 
tee on Mines and Mining from the 
Federated American Engineering So- 
cieties. The Committee on Mines and 
Mining is considering legislation pro- 
pos ng to set up a Congressional com- 
mittee, along the lines of the Committee 
on Agricultural Inquiry, to study the 
silver and possibly the gold situation. 
The letter from the Federated Societies 
reads as follows: 

“Engineers in all branches of the 
profession are much interested in the 
welfare of the metal-mining industry 
and in the activities which depend di- 
rectly and indirectly upon that industry. 
For that reason, the Federated Ameri- 
can Engineering Societies wishes to 
urge on your committee the advisa- 
bility of a careful study of the problems 
which this nation is facing as a result 
of the handicaps which surround th« 
production of gold and which soon will 
envelop the production of silver. 

“Since these matters concern many 
more activities than those immediately 
involved, the engineers of the country 
are much interested in seeing the en- 
tire subject illuminated as much as 
possible. 

“This organization, therefore, urges 
that your committee report favorably 
some such legislation as is now before 
you and asks that no effort be spared 
to secure the enactment of the bill at 
this session of Congress.” 


European Conditions to Be Dis- 
cussed at Joint Meeting 

A joint meeting of the four chemical 
societies having sections in New York 
City will be held in Rumford Hall, 
Friday, Feb. 9, under the auspices of 
the American Electrochemical Society. 
W. S. Landis, chief technologist of the 
American Cyanamid Co., will be the 
principal speaker, his subject being 
“European Conditions,” a discussion of 
impressions received on his recent trip 
abroad. 

J. S, Negru, managing editor of 
Chem. & Met., will lead the discussion. 


C.W.S* Corrosion Report Delayed 

Recent announcement in Chevi. & 
Met. of the report prepared by the 
Chemical Warfare Service on “Corro- 
sion of Metals and Materials by Acids 
and Alkalis” has resulted in a large 
number of requests for this report to 
the Washington office of O.W.S. That 
Service regrets that there has been a 
temporary delay in supply of th‘s docu- 
ment and that it is impossible at once 
to comply with the requests which have 
been made. However, it is hoped that 
an ample supply may be prepared and 
made available for distribution in the 
near future, at which time those who 
have requested it will be supplied. 


Mining Engineers to Meet 
in February 

Three Days Devoted to Technical 
Sessions at 127th Meeting 

The 127th meeting of the American 
Institute of Mining and Metallurgical 
Engineers will occur at the Engineer- 
ing Societies Building, New York, Feb. 
19 to 22, 1923. A summary of activities 
interesting to metallurgists is shown 
below: 

Monday, Feb. 19 

2 p.m.- -Session on Breakage and 
Heat-Treatment of Drill Steel. 

2 p.m.- -Session on metallurgy; con- 
sidering heap leaching, zinc electrolytes, 
pyritic smelting, and gold recovery. 

4 p.m. — Second annual lecturo of In- 
stiute of Metals; “Solid Solutions,” by 
Walter Rnenhain. 

8 p.m. — Smoker. 

Tuesday, Feb. 20 

2 p.m. Institute of Metals. 

“Nature of Solid Solutions,” by Edgar 
C. Bain. 

“Cored Crystals and Metallic Com- 
pounds,” by Edgar C. Bain. 

“Some Observations on Occurrence of 
Iron and Steel in Aluminum,” by E. H. 
Dix, Jr. 

“Polishing Aluminum and Its Alloys 
for Metallographic Study,” by E. H. 
Dix, Jr. 

“Density and Expansivity of Alumi- 
num-Silicon Alloys From 20 to 1,000 
Deg. C.,” by J. S. D. Edwards. 

“Practical Spectrographic Analysis, ” 
by W. F. Meggers, C. C. Kiess, F. J. 
Stimson. 

8 p.m.— Motion pictures and dance. 

Wednesday, Feb. 21 

9.30 a.m. — Session on Iron and Steel. 

“Continued Discussion on Physics of 
Steel,” by W. R. Webster. 

“Specifications for Foundry Pig Iron.” 
by Richard Moldenka. 

“Influence of Temperature, Time and 
Rate of Cooling on Physical Properties 
of Carbon Steels.” by H. M. Howe, F. B. 
Foley and J. H. Winlock. 

2 p.m. ---•Discussion on Technical Edu- 
cation. 

2 p.m.— -Institute of Metals Division. 

“Occurrence, Chemistry and Uses of 
Selenium and Tellurium,” by Victor 
Lenher. 

“Determination of Gases in Metals,” 
by Harold L. Simons. 

“Study of Bearing Metals,” by C. H. 
Bierbhum. (Illustrated.) 

“Tests on High -Tin Bearing Metals,” 
by P. W. Priestley. 

“Bright Annealing of Copper Wire,” 
by P. E. Demmler. 

“Thermal Conductivity of Some In- 
dustrial Alloys,” by H. M. Williams. 

2 p.m. — Iron and Steel Session. 

“Deterioration of Malleable in the 
Hot Dip Galvanizing Process,” by W. K. 
Bean. 

“Heating and Cooling Curves of Large 
Ingots,” bv F. E. Bash. * 

“Possibilities in Applicat ; on of Col- 
loid Chemistry to Production of Clean 
Steel ” bv H. W. Gillett. 

“Low-Tern oeraturg Brittleness in Sili- 
con Steels," by Norman B. Pilling. 

8:45 p.m^— Annual dinner. 

Thursday, Feb. 22 

Excursion to American Brass Co/s 
plants at Ansonia, Conn. 
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Long-Expected Exposition Report Appears Pr n 7eS MeeS AoromSd ' 


Salesmen's Association Suggests I 
Show Which It Is Hoped 

F ‘OR THE PAST three months a 
committee of the Salesmen’s Asso- 
ciation of the American Chemical In- 
dustry has been considering possibilities 
and plans for a new departure in th<* 
conduct of the Chemical Exposition. 
During and immediately after the last 
exposition- which was the eighth an- 
nual a/fair of the kind— considerable 
sentiment was voiced in disapproval of 
the present management. It was noised 
about that an opportunity to he <f 
genuine service to the industry was 
being sacrificed to commercialism and 
that the price demanded of exhibitors 
was greatly in excess of tju* benefits 
they derived from their displays. 

At the height of the dissatisfaction, 
the plan of holding a co-operative ex- 
position designed to interest and attract 
representatives of the chemical indus- 
try rather thun manufacturers of 
equipment was proposed by Adriuan 
Nagel voort, who purposed to conduct 
such an effort in 1923, This program 
enlisted the interest of many in the 
industry, while others felt that the 
management of such a spectacle should 
be left to a private company which 
had the necessary experience and fa- 
cilities. 

The Salesmen’s Association, in an 
attempt to weigh the merits of the 
opposing plans and decide on a course 
which would be of maximum benefit to 
the industry, appointed the committee 
whose report has just been completed. 
Briefly, the Salesmen express the belief 
that the exposition should be continued, 
presumably by the old management, 
with special and intensive efforts to 
improve its quality and to work with 
representatives of the industry for the 
ultimate good of the latter. 

Extracts From Report 
Extracts from the report follow: 

This report presents a plan for 
getting more tangible results. It 
records also definite accomplish- 
ments towards putting this plan in- 
to effect. The committee agrees 
that in its fundamentals this plan 
is sound and practical; its details 
are purposely left flexible. 

Elementr Necessary to Success 

To make the exposition a truly 
national chemical meeting and mar- 
ket place, a congress of scientific 
trade and consuming associations 
must be held and so guarantee the 
attendance of many desirable 
visitors. 

To carry on the logical purpose 
of educational work to the public, 
students and chemical consumers 
a constructive, consecutive program 
must be worked out. 

To accomplish fchf$\nd the man- 
agement of future expositions must 
work closely in co-opetfatum with 
the industry. Policy must he guided 
and plans controlled by what the 
industry, as a whole, beliefs is for 
the common good, and this control 


Ians to Improve Annual Chemical 
Will Appease Everybody 

is just and proper because the sup- 
port of the industry is virtually a 
franchise creating a monopoly in 
chemical shows. Even a private 
corporation conducting the exposi- 
tion must fairly share the profits 
with the industry. 

The attendance problem can best 
be solved by holding a congress of 
chemical and consuming industries. 

A common program, to avoid con- 
flicts, can provide common enter- 
tainment features with one gigan- 
tic chemical industry banquet. The 
meetings of the participating asso- 
ciations would have to be a new 
and special type, devoid of routine 
business and paper reading, de- 
signed as get-together gatherings 
to discuss one or two big funda- 
mental problems of broad interest. 

Exposition Co. Contributes $5,000 

At the instance of your commit- 
tee the directors of the Interna- 
tional Exposition Co. voted Jan. 15 
to turn over to the advisory com- 
mittee 5 per cent of the gross re- 
ceipts of the coining Ninth Chem- 
ical Exposition. This sum, which 
Mr. Payne estimates at not less 
than $5,000, is to be spirit by the 
advisory committee for the common 
good of the industry, on educational 
and other work in connection with 
the exposition. 

1 he question of better represen- 
tation for the executive and sales 
departments of the industry upon 
the exposition’s advisory committee 
has been taken up with their chair- 
man, Dr. Charles H. Herty. 

Dr. Herty has invited your com- 
mittee to meet with the advisory 
committee in order to confer on the 
new personnel of the advisory com- 
mittee and to lay before them sug- 
gestions and offers of co-operation 
which we have received from many 
associations, firms, colleges and in- 
dividuals in response to our ques- 
tionnaire which was the subject of 
our preliminary report. 

Naglevoort Withdraws 1923 Plans 

After further consultation with 
your committee, Mr. Nagelvoort 
has agreed to withdraw definitely 
his tentative plans for a co-opera- 
tive show in 1923. He takes the 
liberal view that the measure of co- 
operation with the industry which 
the International Exposition Co. 
offer should be tried fairly, and for 
the common good desires not to put 
the least obstacle in the way of 
hearty, united co-operation. We 
commend his attitude and indorse 
the sentiments he expresses. 

While this report has been in prep- 
aration most of the feeling on the sub- 
ject has died out and the report is not 
likely to arouse any great enthusiasm. 
Cooler heads in the industry look for 
a Chemical Exposition in 1923 much 
like its predecessors, although it seems 
probable that the late controversies 
will serve as a word to the wise. 


The need for and use of national 
codes relating to safety in the opera- 
tion and maintenance of elevators and 
in building construction are the two 
principal subjects on the program of 
the joint meeting of the Engineering 
Section of the National Safety Council 
and the American Society of Safety 
Engineers called for Friday, Feb. 16, 
in the Engineering Societies Building, 
New York City. 

The different phases of elevator 
safety will be discussed by D. L. Lind- 
quist, chief engineer, Otis Elevator Co.; 
M. H. Christopherson, deputy commis- 
sioner, New York State Department of 
Labor; C. B. Connelley, commissioner, 
Pennsylvania Department of Labor and 
Industry; C. W. Old, vice-president, 
Shur-Loc Elevator Safety Co., Inc., 
New York; C. W. Bassett, associate 
engineer, Elevator Supplies Co., Hobo- 
ken, N. J. 

George T. Fonda, chairman of the 
Engineering Section of the National 
Safety Council and a member of the 
firm of Fonda-Tolsted, Inc., Washing- 
ton, D. C., will preside at the after- 
noon meeting on the proposed national 
building code. Those who will lead 
the discussion are: Ira H. Wilson, 
chairman, United States Department of 
Commerce; Sidney J. Williams, chief 
engineer, National vSafety Council; and 
a representative of the New York State 
Industrial Commission. The motion 
picture “Paying the Price,” depicting 
the dangers in neglecting minor in- 
juries, will be presented by A. D. Ris- 
teen, director of technical research, 
Travelers Insurance Company. 

The public safety problem of ade- 
quate control will be considered at an 
evening session. Richard E. Enright, 
New York City Police Commissioner; 
H. K. Maples, field secretary, American 
Automobile Association; David Van 
Schaack, Aetna Life Insurance Co., and 
others will discuss the subject. 

British Interests Investigate Can- 
ada as Site for Paper Mill 

Another striking evidence of the in- 
tention of prominent British firms to 
locate branches in the overseas domin- 
ions came to light recently with the 
arrival of the Empress of France at a 
Canadian eastern port, with a party of 
civil engineers representing the famous 
shipbuilding firm of Armstrong-Whit- 
worth of Newcastle-on-Tyne. The im- 
mediate object of the party is to in- 
vestigate the prospects of locating a 
pulp and paper plant in Newfoundland, 
presumably at Port aux Basques. In 
addition to this, however, the informa- 
tion was given out that coincidental 
with this development in Newfoundland 
it is the intention of the Armstrong- 
Whitworth interests to investigate 
similar prospects in the Province of 
Quebec, to which end arrangements 
have already been made for the reor- 
ganization of the company’s Canadian 
headquarters at Montreal. 
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Dye Makers and Importers 
Reach Impasse 

\ Difficulty Lies in Defining Competitive 

Products Entitled to Higher Duties 
Under American Valuation 

Committees representing dye manu- 
facturers, importers, manufacturing 
importers and consumers met at the 
U. S. Appraiser's Stores in New York 
City, Jan. 26, for the purpose of 
assisting in drafting rules and regula- 
tions to govern the appraisement of 
imported dyes. Special Deputy Ap- 
praiser John Donnelly, who presided, 
declared that the primary purpose of 
the meeting was to consider tentative 
lists of non-competitive dyes which un- 
der the new tariff are entitled to entry 
at comparatively low rates of duty. 
Thomas L. Doherty, customs adviser of 
the Synthetic Organic Chemical Manu- 
facturers Association, reported that the 
dye makers were not willing to prepare 
lists of competitive or non-competitive 
colors until the customs authorities in- 
dicated how they were going to inter- 
pret that part of the tariff law which 
provides that “any coal-tar product 
shall be considered similar to or com- 
petitive with any imported coal-tar 
product which accomplishes results sub- 
stantially equal to those accomplished 
by the domestic product when used in 
substantially the same manner." 

Appraiser Donnelly said that the 
American manufacturers had been given 
the same opportunity as the importers 
to prepare their lists and in view of the 
fact that they had thus failed to co- 
operate with him, he declared the meet- 
ing adjourned. The rules and regula- 
tions, he said, would be worked out by 
the customs authorities in consultation, 
with the importers, consumers and 
manufacturing importers. 


A.C& President Will Visit 
Thirty-Two Sections 

Announcement is made of the itiner- 
ary of E. C. Franklin, newly elected 
president of the American Chemical 
Society, in his speaking trip over the 
country. Prof. Franklin will speak in 
the following cities on the dates noted: 

Los Angeles. Calif., Huffalo, N. Y. 

T1 March 16 April 21 

Houston, Texas, Akron, Ohio April 23 

March 19 Cleveland. Ohio, 

New Orleans. La . April 

„ March 21 Jh trolt. Mich., 
Nashville, Tenn., ^pril 25 

March 22 \nn Arlan, Mich., 

M. Louie, Mo., A p r q u 

March 24 Midland, Mich., 

1 lUaburgh, l*a., April 27 

.. March 26 Kant LanHing, Mich.. 

Morgantown w. Va.. April 30 

,, . . March 27 Notre Dame, 1ml . 

Maryland, March 29 Mav 1 

Loston, Muhh., Lnfu>eUr, 1ml.. 

. April 9 May 2 

Now York, N. Y„ I’rhanu, 111.. May 4 

,,, . . , , . April 11 Evanston, 111., May 7 
1 hiladelphia. Pa.. Milwaukee, Win. 
v , April 12 Mays 

JorHcy. April 13 Madison, WIs . May 9 
Lehigh Vnlle>, Iowa City. Iowa, 

. . April 14 May 11 

ito( heater, N. V, Ames. Iowa. May 14 

April 16 Mmnenota, Minncap- 
Syracuse, N. Y„ oils and St. Paul 

_ Ai.rll l ? May 16-17 

< ornell, N. Y. 

April 1K-J9 

Professor Franklin’s talk before most 
of the sections on this occasion will be 
“The Ammonia System of Compounds— 
Experimentally Illustrated." 


Conduct Research on 
Kerosene Fuels 


Midgley Awarded 1928 
Nichols Medal 

Work on Gweout Detonation and Anti- 

Knock Compounds Wins Award of 
American Chemical Society 

The Nichols medal, awarded each 
year by the American Chemical Society 
to the author of the most exceptionally 
meritorious paper published during the 
year in the society’s journals, has been 
awarded to Thomas Midgley, Jr., of the 
General Motors Corporation. Mr. Midg- 
ley’s remarkable work in the develop- 
ment of anti-knock compounds for in- 
ternal combustion engines is too well 
known to require elaboration here. The 
medal will be presented on March 9 by 
C. A. Browne, chairman of the New 
York Section, as Dr. Nichols, who was 
asked to make the presentation, will be 
in California at that time. 

Wilder D. Bancroft, of Cornell, will 
also speak at this meeting, on Midgley 
and various aspects of his work. Mr. 
Midgley will review the effects of 
anti-knock compounds on gaseous de- 
tonation and then emphasize the fact 
that to all intents and purposes the 
anti-knock property is a new property 
of matter which can lie truly ascribed 
to one element in the compound and 
that the groups bonded to this atom 
modify its behavior. His remarks will 
be illustrated with slides and be ac- 
companied by experiments. 


Dr. Herty ’s Views 

In explaining to Chem . & Met.’a rep- 
resentative the stand which the manu- 
facturer’s had taken, Dr. Charles H. 
Herty, president of the producers’ asso- 
'iation, pointed out the difficulties in- 
volved in defining the term “competi- 
tive, particularly from the manufac- 
turer’s viewpoint. “The importer," he 
said, 'has nothing to lose and every- 
thing to gain in preparing his lists. If 
he includes a domestic made product 
among his non-competitive dyes, the 
only one to suffer would be the Ameri- 
can maker. On the other hand, if the 
manufacturers put a color on the non- 
competitive list and later found that a 
domestic producer had already spent a 
large sum of money in developing the 
product, his entire investment might be 
wiped out by a single large importa- 

Whether two dyes are competitive or 
jot should be decided on the basis of 
agrees or respects in which the prod- 
!r 8 similar, according to Dr. Herty. 
niis if the appraiser were to agree that 
yes are competitive when they are 
™I ar J, n respect to color, or fastness, 
r chemica 1 composition, or method of 
PPUcation, etc., it would be compara- 
bly easy to prepare such a list. 


The research laboratories of Carnegie 
Institute of Technology, Pittsburgh, 
have undertaken experiments to deter- 
mine the relative efficiency of kerosenes 
and oxidized kerosenes as fuels. In 
accordance with the policy of the In- 
stitute to link up its educational 
facilities with modern industry, the 
department of chemical engineering 
has been conducting a series of tests 
to determine the relative merits of 
various oils as usable fuels. The com- 
pletion of this important work should 
go a long way toward solving the prob- 
lem of oil conservation, by the possible 
development of a new fuel. 

According to a report by J. H. James, 
head of the department conducting the 
experiments, oxidized kerosenes cause 
less “knocking" than straight kerosene 
when used in a kerosene engine. The 
tests also showed that oxidized kero- 
senes have approximately the same 
power development as ordinary kero- 
sene, in spite of the fact that their 
thermal value is one-eighth less. Dr. 
James attributes the efficiency of the 
oxidized kerosenes to the better “clean 
up" in the combustion of these par- 
tially oxidized fuels. 

The success of the experimental 
work at Carnegie at this stage gives 
promise that oxidized kerosene, which 
is manufactured by catalytic oxidation 
from low-grade petroleum, may become 
a useful fuel in the future. Its prop- 
erties may cause it to be used indus- 
trially in kerosene engines or blended 
with gasoline for use in gasoline en- 
gines. 


Industrial Alcohol Situation 
Improved, Says Doran 

The industrial alcohol situation is in 
far better condition as regards dena- 
turing of the product and its use il- 
legally as liquor than it was a year 
ago, according to J. M. Doran, head of 
the industrial alcohol division of the 
prohibition unit, while reports to the 
division indicate that the legitimate in- 
dustry is enjoying a period of pros- 
perity with plants running to capacity. 

Newspaper reports which were cur- 
rent shortly after the first of the year 
to the effect that much of the illicit 
liquor supply was due to industrial 
alcohol being misused were grossly ex- 
aggerated, according to Dr. Doran, who 
declared that the basis probably was 
a series of arrests and several suspen- 
sions of permits to consumers. These 
developments were the result of long 
work by the prohibition unit, Dr. Doran 
declared, and not connected with an in- 
flux of liquor during the holidays. 

Conditions Under Control 

The unit has been successful in clean- 
ing out a number of fraudulent per- 
mitees who were securing industrial 
alcohol on the plea of need for manu- 
facturing purposes but in reality for 
illegal use, Dr. Doran asserted, and has 
had close co-operation with industrial 
alcohol producers in this effort. 

“From the prohibition standpoint, 
conditions a year ago were alarming 
but are now well under control," said 
Dr, Doran, “Progress has been sur- 
prisingly satisfactory and I never felt 
better about the situation than now." 
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Ceramic Society to Hold 
Silver Jubilee in 
Pittsburgh 

Plans for General Session, Divisional 
Meetings and Plant Visits Reflect 
Endeavor to Surpass All 
Previous Efforts 

Since the publication in our last issue 
of the program of the refractories divi- 
sion for the American Ceramic Society 
meeting at Pittsburgh, Feb. 12 to 10, 
announcement has been made of plans 
for the other divisional meetings, the 
general session and plant visits. The 
meeting will open with a general busi- 
ness and technical session in the ball- 
room of the William Penn Hotel, Mon- 
day, Feb. 12. That evening will be de- 
voted to a banquet in honyr of charter 
members. Industrial divisions will 
meet Tuesday and Wednesday at the 
Fort Pitt Hotel. Plant visits will be 
made Thursday and Friday. During 
the entire week an exhibition of ceramic 
products will be held at the Fort Pitt 
Hotel. 

Although the program is still incom- 
plete, the following excerpts will* indi- 
cate the effort which is being exerted 
to make this meeting the best ever held 

ORNURAI. BUHINRHH AND TKCIJNII'AI. Nkhsion 

iTraidnntlul address, Frank 11 Kiddle 
JlttHearoh — Its Relation to a MamiLulm 
ink lOxeeutlve, B. K. Sullshurj. 

Theory and Practice In Refractor lew, .1 D 
KaniHcy 

The Art of Manufacture and the Manu- 
facture of Art, Pharles F Pinna 
The Industrial Benefit, x From Co-op' i,<- 
tlon in HewMireh Through the Knamcl I >i\ i - 
Hlon, DcWItt F llieiH.x. 

international GrltJeal Table* of Nunieti- 
eal Data of PhyslcH, Chemlstiy and Tech- 
nology. K. W. Washburn 
A Simple Method of McaauriuK A 

K. 0. Mansell 

Ena Mien Division 

A Oaum> of the "SpeckiriK" of Ground 
Goat EnnnielN, It. K. Danielson ami T. 1) 
Hartshorn. 

Sand Blasting of Past Iron for Knnniel- 
Ing Purposes, F. G. Jaeger 
Relative Action of Adds on Enamels, E 
P. Ponte 

The Intermittent Type of (las -Fired 
Enameling Furnaces, H. H. Clark. 

A Study of Some Substitutes for Tin 
Oxide and Their Effect on Opacity, R R 
Danielson and M. K. Frehafer. 

Zlrconia in Enamels. W. F. Worming. 
Some Relations Retween the "Fit" and 
the Mechanical and Chemical Properties of 
Enameled Ware, K. R. DunlelMon and P T 
Sweely. 

The Use of Bentonite for Suspending 
Enamels, M, E. Munson. 

Tin to will also be discussions on fuels 
and furnaces for enameling, use of silicon 
carbide refractories for enameling furnace 
muffles, transparent enamels, single coat 
gray enameled ware 

Hkavv (’lay Products Division 

Experiences With Dutch Kilns, Roy A 
Horning. 

Construction Features of Impoitanci to 
Clay Plants, T W. Garvo. 

Wastes That Should He Eliminated in 
Heavy Clay Products Manufacturing, M. W 
Blair 

A Recent Installation of a Hairop Cm 
Tunnel Kiln. Frank M. Hartford 

Automatic Stoker for Filing Heavy Clnv 
ProrUictH Kilns, John Martin 
Some Calculations Involved In tin* Dry- 
ing of Clay Wares, Hewitt Wilson. 

Glass Division 

Better Gas — Bi tter Combustion - Better 
Begin, W. B. Chapman 
The Resistance of Soda Lime Glass to 
Water. L. A. Palmer. 

A Study of the Tendency of Glass to Take 
Up Moisture, K. L. Ford. 

The Advisability of Pure Research on 
Glass In American Universities. Alexander 
Silverman. 


Res ’stance of Soda Lime Glaus to Water, 

A E. Williams. , , . 

•Cold Clean Artificial Gas and a Discus- 
sion of the General Properties of Gaseous 
Fuels, A. E. Blake. ■ .. 

Fum. ices for the Melting of Glass In the 
Lahoiatoiy, A. E. Badger and O. I>. Spencer. 

A Skiagruphlc Study of Fabricated Glass 
\rtloJes, C. D. Spencer and A. E Badger. 

Clash Wool Heat Insulation in Europe. 
Aithur D. Saborsky. , , , 

A Study of the Origin and Cause of 
St oni m in Glass, Herbert E lnsley 

IP Milts of Meeliameal Testa on Window 
Plate and Polled Sheet Glass, Arthur E, 
Williams. ..... 

Tensile Strength of Glass. .T. T. Littleton 

Terra Cotta Division 

Mold Shop Practices, T. A. Klinefelter. 
Monograph of Ceramic Literature on 
Telia Cotta Subjects. Hewitt Wilson. 

A Study of a Group of Slip Clays of the 
Pmted States, Paul E Cox and Mark A 
Tavlor. 

Various Materials Used for Patching 
Terra Cottu, C. W. Ilill. 

Tests Ihsed for Barytes In Terra Cotta 
Work, W. L llowatt 
Scheduling In Terra Cotta Plant, Pensyl 
Mu why. , . 

A Group of Slip ('lays of the United 
States, Paul E Cox and Mark A Taylor. 

Magnesium Chloride Cements, C R, Hill, 
I)ow Chemical Co 

White Wares Division 

A Bettor Design for a Jug Mold Clinch. 
Paul E. Cox 

A Stud> of Plasticity with Practical rot- 
ter s' Met hods, Paul E. Cox and 1>. A 
Moulton 

Recent Developments in Control and 
Operation of Modern Kilns, T A. Jeffrey, 
L E Jeffrey and T, R. Harrison. 

Further Studies of Porcelain Glazes Ma- 
iming ut High Temperatures, Robert 
T wells, Jr. 

Piehminary Experiments in Use of Amor- 
nan Ball (’lays in General Ware Bodies, 
F K, Pence * 

Heat Distribution of the Updraft Kiln, 
Albert V. Blelninger. 

Colloquium on Feldspar, led by Edward 
Si hr auim 

Colloquium on Saggers, led by Walter A. 
Mull 

Art Division 

Papers on subjects outlined as chapters 
of a book on modern pottery practice will 
form a large part of the Art IMvision pro- 
gram. In addition, however there will be 
numerous papers on related topics 

Plant Visits 

Plants to be* visited have been divided 
into seven groups, members having a 
choice of four trips (1 to 4 below) on 
Thursday, Feb. 15, and three trips on 
Friday, Feb. 16. 

Trip 1— Fallston Fire Clay Co., Falls- 
ton, Pa.; H. C. Fry Glass Co., Beaver 
Falls Art Tile Co., Mayer China Co., 
all at Beaver Falls, Pa. 

Trip 2--American Window Glass Co., 
Arnold; Allegheny Plate Glass Co., 
Glassmere; Heidenkamp Plate Glass 
Co., Springdale. 

Trip 3— Standard Sanitary Mfg. Co., 
Pittsburgh Clay Pot Co., U. S. Glass 
Co., Willets Co., Woods-Lloyd Co., 
Mellon Institute. 

Trip 4 — Clairton plant, Carnegie 
Steel Co.; Donora plant and zinc 
works of American Steel & Wire Co. 

Trip 5— East Liverpool district. 
Homer Laughlin China Co., Golding & 
Son, plant 1; Hall China Co., R. 
Thomas & Sons Co. 

Trip 6— National Works, National 
Tube Co., McKeesport; Harbison- 
Walker Refractories Co., Hays; by- 
product ovens, Jones & Laughlin Steel 
Co., Hazelwood. 

Trip 7 — Westinghouse Electric & 
Mfg. Co., Universal Portland Cement 
Co., Universal, or High Voltage Insu- 
lator Co., Derry. 



C. F. Blue, president and director of 
the Carbon Steel Co., Pittsburgh, Pa., 
has resigned. 

C. D. Garretson, general manager 
and director of the Electric Hose & 
Rubber Co., Wilmington, Del., has been 
elected president of the company, suc- 
ceeding George S. Capelle, who be- 
comes chairman of the board of di- 
rectors. Mr. Garretson has been con- 
nected with the company for 19 years. 

R. S. Gosrow of Chicago has been 
engaged as electrometallurgist for the 
Manitoba Power Co., Ltd., and the 
Winnipeg Electric Railway Co., Winni- 
peg, Man. 

Benjamin G. Lamme, chief engi- 
neer of the Westinghouse Electric & 
Manufacturing Co., East Pittsburgh, 
Pa., was the recipient of the Joseph 
Sullivant medal from the Ohio State 
University, Jan. 12, his alma mater, 
which he received for notable engineer- 
ing achievements. 

A. M. Maddock, an official of Thomas 
Maddock’s Sons Co., Trenton, N. J., 
manufacturer of sanitary ware, gave 
an interesting illustrated address on the 
subject of “Early Pottery and Its De- 
velopment” before the Men’s Associa- 
tion of the First Presbyterian Church, 
Trenton, Jan. 15. 

Charles Piez, president of the Link- 
Belt Co., Chicago, addressed the an- 
nua] meeting of the Engineers’ Society 
of Western Pennsylvania, Pittsburgh, 
Jan. 22, on “Some Problems of the 
Day.” 

C. J. Ramsburg, vice-president of the 
Koppers Co., Pittsburgh, addressed the 
Cleveland Section of the American 
Chemical Society, Jan. 26, on “Coke.” 

Dr. Owen L. Shinn, professor of 
applied chemistry, University of Penn- 
sylvania, will supervise a course of ten 
lectures on chemistry for the instruc- 
tion of salesmen, to be given under the 
direction of the Chemical Club of Phila- 
delphia, Pa. 

L. J. Troestel, a member of the 
Bureau of Chemistry, dust explosion 
staff, has resigned to accept the posi- 
tion of chief chemist of the American 
Refractories Co. at the Joliet, 111., plant. 
Mr. Troestel leaves Washington about 
the middle of February to assume hiB 
new work in Joliet. 

R. C. Wells spoke before the Chemi- 
cal Society of Washington On Jan. 11, 
presenting his address as retiring presi- 
dent, on the subject, “Chemistry of the 
Sea.” 

The American Chemical Society, 
Louisville Section, has elected the fol- 
lowing officers : C. E. Bales, chemist of 
Louisville Fire Brick Works, president; 
T. J. Bosman, of the Federal Chemi- 
cal Co., vice-president; C. E. Geiger, 
of the Louisville Testing Laboratory, 
secretary-treasurer, and A. W. Hom- 
berger, of the University of Louisville, 
councilor. , 
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Market Conditions 


In Chemical. Metallurgical and Allied Industries 

A Survey of the Economic and Commercial Factors That InfluenceTrade in Chemicals and Related Commodities 
Prevailing Prices and Market Letters From Principal Industrial Centers 



Economic Review of 1922 

Summary of Production, Consumption 
and Prices in the Country’s 
Basic Industries 

S tatistical evidence is now 

available definitely to confirm the 
earlier predictiops that 1922 was a year 
of business expansion. Practically all 
of the great basic industries showed 
astonishing improvement during the 12 
months ended Dec. 31, 1922. Not only 
has the volume of output measurably 
increased, but salds and prices have 
bettered considerably. Of the sixteen 
economic factors which form the basis 
of a business review of 1922, published 
in the January bulletin of the Irving 
Bank (see accompanying tables and 
jharts) fifteen showed improvement in 
December (or last available month), as 
:ompared with the beginning of the 
year. Silk consumption alone was less 
n December than in January. The 
improvement ranged between 0.19 per 
*5 M8e of cotton consumption 
md 87.5 in the output of pig iron. 


Action and Reaction 
in Business 

Readjustments Will Continue Until 

Overexpansion Period Is Balanced 
— Babson Predicts Possibilities 
of Early Reaction 

According to the cyclic theory of 
business, action and reaction must be 
approximate!;/ equal— in other words, 
depression in business must be fol- 
lowed by compensating activity, and 
vice versa. With this theory in mind, 
it is of interest to consider the ques- 
tion which is so often heard of late: 
Are we approaching a period of in- 
flation? It would appear the present 
period of readjustment must be con- 
tinued until it has compensated for the 
preceding period of overexpansion. 
Boom times will not come again until 
the reaction from the orgy of 1920 is 
completed. 

In forecasting the trend in the com- 
modity situation during 1928, the sta- 
tistical organisation headed by Roger 
Babson has recently stated that there 


are possibilities, at least, for an early 
reaction and a temporary setback in 
present activity. The statement is as 
follows: 

“The main points in the commodity 
situation for 1923 are (1) The upward 
swing will lose momentum, reaching a 
peak in early 3923; (2) There is a 
strong possibility of a reaction before 


“Chem. & Met.” Weighted 
Index of Chemical Prices 


Btt so - 100 for 1913-14 


This week 

Last week 

January, 1922 
January, 1921 
January. 1920 ... 
April, 1918 (hlKh) 
April, 1921 (low) 


170.18 

,174.21 

144 

181 

242 

•286 

140 


As cottonseed oil continued to rise 
In price It has favorably affected the 
Index number, which showed a gain 
during the week of practically one 
point. The strength shown by caus- 
tic potash and the carbonate was 
sufficient to offset the effects of 
lower prices for caustic soda and 
acetic acid. 
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Table i-statibtjcs of production. consumption and prices in 
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41,315 
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the year is over; (li) The average price a very sensitive period. Purchases in 
of commodities for the year will he most cases should be limited to the 
higher than in 11)22. Index numbers early part of this year. Only those 
during the next few months may bo products that are relatively low should 
somewhat higher, but this prospect does be bought from the long-swing stand- 
not justify heavy buying. We are in point/* 


Potash Salts and Imported Chemicals 
Advance in New York Market 

Most Chemical Prices Are Firmly Maintained, Although the Demand Is 
Not Up to Manufacturers’ Expectations — Lead Pigments 
Advance With Metal 


New York, Jan. 29, 1923. 

T HE European disturbances are al- 
ready reflected in the New York 
market and practically all imported 
chemicals are in a much firmer posi- 
tion than a week ago. In addition the 
negotiations of the German potash syn- 
dicate have tended to direct interest 
toward the potash salts. As a result 
caustic potash, the carbonate, perman- 
ganate and perchlorate are being 
quoted at higher prices on the spot mar- 
ket and stocks are none too plentiful. 

Arsenic continues to be scarce and 
prices are correspondingly high. Caus- 
tic soda recorded a fractional decline 
for export, due presumably to compe- 
tition from England. Imported lots of 
barium chloride were slightly lower on 
spot. Bichromates were in moderate 
demand, with supplies limited. Sal 
ammoniac was quite difficult to locate 
in round lots and holders are firm in 
their belief that prices are due for a 
sharp advance. 

All lead pigments recorded increases 
due to the sharp rise in the metal. 
Standard, dry, white lead was quoted 
at 9|c. per lb., in casks, carload basis. 


Formaldehyde, oxalic acid, bleaching 
powder, nitrite of soda and prussiate 
of potash continued along moderate ac- 
tive lines, with practically no change 
of importance recorded. Camphor was 
quoted lower, due to recent heavy ar- 
rivals from Japan. 

High-Spots in the Market 

A rsetiic — Several fair-sized sales were 
reported at 15jc. per lb. Nearby ship- 
ments were quoted at 15@>151c. per lb. 

Barium Chloride — A few lots of im- 
ported material were offered somewhat 
lower on spot at $90 per ton. The gen- 
eral range, however, was around $95(2) 
$100 per ton. The demand continued 
moderately active. 

Carbonate of Potash — Leading sell- 
ers quoted higher prices on all grades 
of imported goods. The 80-85 per cent 
calcined on spot sold at 6c. per lb., with 
the 96-98 per cent at 7ic. per lb. 

Caustic Potash — Higher quotations 
for 88-92 per cent imported were re- 
corded. Demand continues very active 
with large interests quoting as high 
as 74c. per lb. The general range is 
around 7@7ic. per lb. 


r Caustic Soda*— There has beeji very 
little demand for export and’ prices 
were lower around $3.40@$3.50 per 100 
lb., f.a.s. Spot goods for domestic con- 
sumption was quite limited, with odd 
lots sold at $3.75 per 100 lb., ex-store. 
Contracts at the works remained un- 
changed. 

Chlorate of Potash — Spot quotations 
remained very firm in sympathy with 
the general strength of other potassium 
salts. Importers named 74c. per lb. 
for crystal and powdered, with domestic 
figures around 81c. per lb. 

Permanganate of Potash — Prices on 
spot are sharply higher, due to the 
scarcity of supplies and strong de- 
mand. Several holders of odd lots 
named 171c. per lb. for U.S.P. goods. 
The general range was around 174c, 
per lb. 

Prussiate ol Soda-- Some holders re- 
ported sales at fractionally higher 
levels, while others were still quoting 
184c. per lb. The general range was 
I84(q>19c. per lb. Shipments from 
abroad were much firmer, with 20c. per 
lb. the lowest price c.i.f. N. Y., duty 
paid. 

Silicate of Soda — Large producers 
quoted lower prices on 60 deg. ma- 
terial, with $2 per 100 lb., f.o.b works, 
carload basis heard as the regular quo- 
tation. The 10 deg. test remained 
around 80c. per 100 lb., f.o.b. works. 
The demand was merely routine. 

Cavtgh or— Large dealers reported 
lower prices on spot goods, due to the 
heavy arrivals from the Orient. Sev- 
eral transactions were recorded around 
86c. per lb., with the range around 
80(o)87c. per lb. 

Vegetable Oils 

Linseed 0/7— The spot market held 
quite firm, with several large crushers 
practically sold up for January ship- 
ment. January oil held around 90c. 
per gal., carload basis, in barrels. For- 
ward shipments were somewhat easier, 
with March quoted at 85c. per gal., in 
barrels, carload lots. 

Castor Oil— -There was very little 
change in prices recorded during the 
interval, although the murket showed 
a very firm appearance. Producers 
quoted AA grade at 123c. per lb., with 
No. 3 at 124c. per lb., carload lots, in 
barrels. 

China Wood Oil — The spot market 
ruled quite firm and prices were ad- 
vanced to 18c. per lb., h new high level 
for the past year. Supplies abroad 
were reported quite scarce and leading 
dealers are looking forward to a much 
higher market. March-April-May ship- 
ments from China were quoted at 15c. 
per lb. 

Coconut Oil — Although demand was 
rather dormant, prices ruled steady 
throughout the week. Ceylon type oil 
held around 8tc. per lb., sellers’ tanks, 
prompt shipment. Spot oil in barrels 
was quoted around 93c. per lb. 

Soya Bean Oil — A fair-sized ton- 
nage of crude material was reported 
sold at 108c. per lb., tanks, f.o.b New 
York. Spot oil in tanks was quoted 
around 104c. per lb. The general in- 
quiry was only moderate. 
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More Activity With Firmer 
Market at St. Louis 

Very Few Price Declines as Volume of 

Trading Shows Material Increase- 
Glycerine Market Unsettled 

St. Louis, Mo., Jan. 24, 1923. 

Since our last report a material 
increase in the volume of business 
transacted is to be reported and future 
prospects are very encouraging. Prices 
generally are firm. The European dis- 
turbances 'Mil undoubtedly reflect upon 
the American market and bring about 
higher prices. 

Alkalis Holding Well 

Conditions in the alkali market are 
very firm and prices are still holding 
well. The volume of business is good 
with a chance of increasing from now 
on. Caustic soda in 5-drum lots is 
being quoted at $3.90 per 100 lb. for 
the solid and $4.25 for the flake, de- 
livered buyer’s door Soda ash, 58 pe? 
cent light in 5-bag lots can be had at 
$2.10 per 100 lb., with the regular dif- 
ferential of 20c. for barrels over bags. 
Carload business goes at about *$1.85 
per 100 lb. Sodium bicarbonate in 
small lots from 3 to 5 bbl. is going 
strong at $2.40 per 100 lb., and some 
.sales are being made as high as $2.50. 
Sal soda has not held its own with the 
other alkalis and the volume of sales 
is not as large as could be expected. 
However, it is expected that sal soda 
will be higher soon. 

General and Special Chemicals 

Trading in heavy mineral acids is 
exceptionally good, also showing a ma- 
terial increase in volume and the mar- 
ket is much firmer. Stocks of citric 
acid are in good volume, but the de- 
mand only along quiet lines. Oxalic 
acid manages to hold its own. Ammo- 
nia. water 26 deg, is showing some 
improvement and a very satisfactory 
business is being done. White arsenic 
continues to be very scarce. The de- 
mand for carbon bisulphide continues 
to improve and a very nice business is 
reported on this article. Copperas iB 
moving in a routine manner and the 
market remains unchanged, with sup- 
plies somewhat easier. Glycerine is 
very unsettled and apparently no one 
knows just what the market is. Prices 
range from 17J@18Jc. lb. Contracts 
are being made at various prices and 
spot goods also are being sold at vari- 
ous prices. A settled market is now in 
sight. Lead acetate has advanced re- 
cently, but the damand is rather quiet; 
however, this article should show more 
activity very soon. Sulphur is moving 
along in rather a routine manner. 
The volume of sales is only moderate 
and prices are not over strong. Sales 
are beginning to pick up slightly, but 
are not yet what they should be. Zinc 
spelter , while quiet, is still moving in 
fair volume. This also is the case 
with zinc dust. Both have been very 
firm and a change in price is not looked 
for very soon. Zinc sulphate is in very 
good demand and quoted in carload lots 


at 31c. f.o.b. St Louis, and less than 
carload lots at Sic. f.o.b. St. Louis. 

Oils and Paint Materials 

Castor oil has taken a very stiff in- 
crease and has now reached 14c. a lb. in 
drums. It may go higher and manu- 
facturers are frank to admit that the 
market is tending that way. Turpen- 
tine has again gone skyrocketing and 
touched $1.67 per gal. in single barrels 
and $1.61 in 5-bbl. lots — quite an in- 
crease from when we last reported. 
Linseed oil is holding firm and the de- 
mand is very good. Higher prices are 
almost inevitable and users are pur- 
chasing as much as possible while 
prices remain at the present level. 

Paint grinders are optimistic for the 
coming season and are buying freely. 
Several carloads of dry-earth colors 
have l>ecn purchased for shipment via 
New' Orleans. 


Buoyant Tendency Seen 
in Steel Market 

Infrequent Price Advances Noted as 
General Activity Shows Marked 
Increase 

Pittsburgh, Jan. 26, 1923. 

The general tone of the steel mar- 
ket has further improved in the past 
week. There has been continuous im- 
provement since early in December. The 
market has indeed now come to display 
a buoyant tendency, since there is now 
a liberal sprinkling of price advances, 
whereas in November the average mill 
would probably have been well satisfied 
with a guarantee of continuance of 
the prices then existing, some of which 
were being shaded not infrequently. 

Many Price Advances 

Hoops, formerly quotable at a range 
of 2.75@2.90c. according to gage and 
other conditions, are now at 2.90c. as 
minimum, with some unattractive or- 
ders going as high as 3.25c. For a 
time there were sales, to particularly 
favorite buyers, at 2.60c. and even 
2.50c. 

Technically, merchant steel bars are 
quotable at 2@2.10c., but the 2c. price 
seems to be for rather late and un- 
certain delivery or to apply on special 
contracts, as for steel involved in large 
fabricated steel contracts. In Novem- 
ber the top of the market was 2c., with 
various concessions. 

Wrought-iron pipe has been advanced 
four to six points, according to size, 
on black, and two points extra on gal- 
vanized, while double extra strong is 
advanced six to ten points, uniformly 
on black and galvanized. 

The National Tube Co. has issued a 
new list on welded steel boiler tubes, 
dated Jan. 23, decreasing discounts by 
three points on all sizes except 13 in., 
which is unchanged. The new basing 
discount is 48 per cent on less than car- 
loads, making 52 per cent on carloads. 
The advance is followed by all inde- 
pendents. Producers have been well 
sold up for some time past. 

An advance in merchant steel pipe 


and oil country goods is expected at 
any time and in some quarters is re- 
garded as overdue, considering the sold 
up condition of mills and the pressure 
for deliveries. 

The American Steel & Wire Co., while 
not following the recent advance of in- 
dependent mills of $2 a ton on plain 
wire and 10c. a keg on nails, has 
adopted new extras, annealing plain 
wire being $3 a ton extra, while the 
basis for galvanizing is increased from 
50c. to 60c. a hundred pounds on the 
base gages and additional advances are 
made for other gages. 

An important point in the general 
price situation is that the United States 
Steel Corporation is participating in 
the price advances, though not in all 
cases. Until recently it appeared to 
be the general policy of the corpora- 
tion to afoid any advance at all. 

Independent sheet mills are now sold, 
up much better than they were at the 
beginning of December, several being 
very well filled to April 1, beyond 
which date they are indisposed to obli- 
gate themselves. The advance recently 
predicted is likely to occur for second 
quarter, and will probably be $3 a 
ton, to 3.50c. for black sheets and 4*&0t\ 
for galvanized sheets. The Steel Cor- 
poration is not a feature in this situa- 
tion, since it is already sold up into 
June at the prices ruling for months 
past. 

Coke and Pig Iron 

Since about the first of the year the 
common expectation has been’ that ar- 
rangements would be made removing 
the possibility of a bituminous coal 
strike April 1. The actual agreement 
has been signed in the past week. In 
December the 'prevailing opinion was 
that there would be a mining suspen- 
sion, and part of the steel demand then 
running was supposed to be an antici- 
pation of that mining suspension. The 
altered condition, however, does not 
seem to have affected steel demand ad- 
versely. 

The Connellsville coke market has 
not weakened on account of the change 
in labor outlook, prices being sustained 
largely by there being a continued scat, 
tered demand for heating coke, amount- 
ing to a fair volume altogether, with 
occasional inquiry from blast furnaces 
on account of delayed deliveries on 
contracts. The market is $8® $8.25 on 
furnace coke and $9.25@$9.50 on foun- 
dry coke, with a possibility that $8.50 
might have to be paid, in an emergency, 
for the best furnace coke. 

The pig iron market continues de- 
cidedly sluggish, on the whole, as to 
new buying, but furnaces seem to be 
fairly well sold up, while consumers 
are taking full deliveries and in some 
cases endeavoring to anticipate. Con- 
sumers are evidently in expectation that 
prices are much more likely to be lower 
than higher in the near future, on the 
ground that coke can hardly avoid de- 
clining. The market is quotable at 
$27.50 for bessemer, $25@$26 for basic 
and $27@$28 for foundry, f.o.b. valley 
furnaces, freight to Pittsburgh being 
$1.77. 
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Current Prices in the New York Market 

FOR CHEMICALS, OILS AND ALLIED PRODUCTS 

Although “these prices are for the spot market in New York City, a special effort has been made to report the American 
manufacturer b quotations whenever available In many instances these are for material f.o.b. works or on a contract basis 
and these prices are so designated. Quotoiioii^ on imported and resale stocks are reported when of sufficient importance 
to have a material effect on the* maiket. Puces quoted in these columns apply to large quantities in original packages. 




ton 12 00 
ton 1 4 50 


General Chemicals 

Acetic anhydride, 85%, drums ll> $0 V 

A oof on<*, drums j|, 2 

Acid, acetic, 28' bbl 100 lb 3 2 
Acetic 5 (>',,! >|>] . 100 IP. 6 31 

Olitcinl, 99 • ' carboys lOOlli, 12 01 

Boric, crvafal*, bid.. . . Jb 1 

Doric, powder, bbl jb. j 

Citric, keg* lh 41 

Formic, 83% . , II, 11 

Gallic, lech ... lb' 4 

Hydrochloric, 1 8° tanks, 100 lb rt< 

Hydrofluoric, 52%, carboy* lb. ‘.I, 

Lactic. 44%, tech., light, 
bbl lb. . 1 1 

22% tech., light, bbl . ib. 0‘ 

Muriatic, 20°, tanks, 100 lb. |.0( 

Nitric, 36°, carboys. , . li>, _(p 

Nitric, 42", carboys lb, ,06 

Oleum, 20*';,, tanka . ton 1 7 ] 00 — 

Oxalic, crystals, bbl jb. 121- 

Phnsphoric, 50% carboys . lb. .Of 

Pyrogallio, rcaublimed ... ib. I 5( 

Sulphuric, 60°, tanka ton 9 Of 

Hulphurio, 60", drums ... . ton 12 0C 

Sulphuric, 66°, tank* ton 14 5(1 

Hulphurio, 66° drums ton 19 0C 

lannjo, II H.P., bbl lb. .65 

Tannic, tech , bbl . . . lb. ! 40 

Tartaric, imp. cry* , bbl ... Ib. ’ 30 

Tartaric, imp , powd . bbl. lb. !3I 

Tartaric, domestic, bbl ... lb 
Tunmtio, per lb. of WO ... lb. I 00 
Alcohol, butyl, drum* gal. . I 8 

Alcohol ethyl (Cologne 
•pint), bbl gal. 4 75 

Alcohol, methyl (see Methanol) 

Aloohnl, denatured, 1 88 proof 

No. I . gal. .39 

Alum, ammonia, lump, bbl . . lb. .03 

Potash, lump, bbl . ih. .03 

Chrome, lump, potash, bbl. lb. .05 

Aluminum sulphate, com., 

. hags . .100 lb. 1.50 

Iron free bags, . Jb. .02 

Aqua ammonia, 26°, drum*. . jb. .06 

Ammonia, anhydrous, ovl lb. .30 

Ammonium carbonate, powd 

casks .. lb. .09 

Ammonium nitrate, tech., 

. . lb. 10 

Amyl acetate tech , drums . . gal. 2.80 

Antonio, white, powd .hb). ... lb 15; 

Arsenic, red. powd.. kegs lb. j )' 

Bari imi carbonate, bid ton 75 00 

Hariurn chloride, bbl. . , ton 90 00 

Barium dioxide, drum*.. ..lb. 18 

Barium nitrate, casks ... 08 1 

Barium sulphate, bbl lb 04 

Blanc fixe, dry, bbl ... jb 04 

Blanc fixe, pulp, bbl.. . ton 45.00 

Bleaching powder, f.o.b. wks 

drums 100 lb. 2 00 

Rennie drums 100 lb. 2 25 

Borax, bbl Jb .05} 

Bromine, cases lb, 27 

G-idei tun acetate, bags 100 Hi. 3 50 

f’moium carbide, drums lb 04; 

(’alemni chloride, fused, drums ton 22 Ot 
Gran, drums lb. OP 

Calcium phosphate, m olio, 

„ Bbl. .. lb. 065 

Camphor, cases lb. 86 

Garbun bisulphide, drums . lb. .07 

< %rbon tetrachloride drums lb. 1 0 

Chalk, preeip domestic, 

light, bbl lb. .043 

Domestic, heavy, bhl„ lb. . 034 
Importetl. light, bbl . lb. .O’!} 

ndorme, liquid, cylinders . lb. .06 

( hloroform, tech .drums. . lb. .35 

Cobalt, oxide, bbl , , _ jp 2 10 

Copiwrs, bulk, lob. wk» . .' ton 20 00 

< upper carbonate, bbl lb. 20 

Copper evanide, drum* lb. .50 

Coppersulpluite, erv* . bill , 1001b. 6.00 

Cream of tartar, bbl Ib 15 . 

Dextrine, (tarn, bags .. 100 lb! 3 25 

E|W>m Halt, dom., tech . 

_ BbL .. 100 lb. 2 10 ■ 

Epw>m salt, imp., tech., 

«4>,tr. S . P ..d„ ** "° 

miw.o.Rr.drum..;.... ,io !b: *;i?; 

Ethyj acetate, com., 85%, 

drum* gal, go . 

Ethy I»*2 e ^iS’ 

cm, 98% to 100%,) gal. 05. 

Farmalda^jnia, 40%, bbl. . . . ! ft ! ” - 


Fullers earth, f o b, mines net ton 
J ill I* r* earth— imp , potvd , net (on 
$0 41 1 ' iim I oil, rel . drums . gal 

21 J J usel oil, erode, di urn* gal 

3 r »() (ll iubersflalt, wks , bags 1001b 


12 5f) (,1 

M* t;i 
II' I , 
50 h, 
19 

50 Le 


(!l 1 ubers Balt, imp .bags It 

< <1\ 1 1 nne, r p , drum* extra 
C|\ eerme, dynamite, drums 
I idine, resublimed 

lion oxide, r<d, cask* 


$16 00 $17 00 

30 00 - 32 00 

3 55 - 4 05 

2 30 * 2 40 

I 20 - 1.40 

I 00 - I 25 
1 8J- .19 

.17- .171 


ton 75 00 
ton 90 00 


50 Lead 

I 00 \N lute, basic eahnnate, dry, 

125 "asks )b. .091- .10 

White it, ml, kegs lb. .12- .13 1 

- 11} Red, di v, casks . . . lb. .113— .111 

05 j Bed, in oil, kegs ... . ib. !l3- !l4' 

- I 10 Load acetate, white cry* .bbl. lb. .13- .13] 

i- 05 T,ead arsenate, no wd , bbl. ib. 21- 22 

“ ID Lime-Hydrated, bbl . . per ton 16.80 - 17 00 
-18 00 Lime, Lump, bbl . , 2801b 3 63 - 3.65 

r 13 Lit barge, comm., casks . . Jh. .U9i~ 10 

09 1 it huplmiie, bbl . , . lb. .06}- .07 

- I 60 Magnesium curb., tech., bags lb .07 - 07'. 

~ 10 00 M* tham»i, 95' bbl gal I >3 — I 25 

-14.00 Met huii'il, 97 r ; , bbl . gal. 125- 127 

“ 15 00 Nickel salt, double, bbl jb. .10- .10} 

- 20 00 Nickel salts, single, bbl lb. .11 - .III 

7" Phosgene .60- !75 

45 Phosphorus, red, easea . . lb. .35- 40 

31 Pliosplioius. yellow, eases lb. .30- .35 

12 Potassium bichromate, casks lb. .10- . I0J 

- 12 Potassium bromide, gran., 

“ 1 JO bbl lb. ,.20- .27 

- 21 Potassium carbonate, 80-85%,, 

calcined, casks .lb. .06 - .063 

~ 9 95 Potassium chlorate, powd lb. .Q7J- .08 

Potassium evanide, drums lb. .47- .80 

Putassiiim hvdmxido (caustic 
41 potash) drums 1001b. 7.25 - 7 50 

011 Potm mm iodide, eases. .. lb. 3.60 - 3 70 

03} Potassium nitrate, bbl . lb. .065- 07 

- .05J Potassium permanganate, 

... drums lb. 17J- 18 

- 1 (o 1 otasMiiiu prussiate, red, 

- |!'l „ , ™‘ l '» „ lb. .85- 90 

* ''/I l ot ass 1 u m prus, suite, yellow, 

305 casks lb. 38 - 39 

nulammoiiiao, white, gran., 

095 casks .. . lb. .065- .06J 

Grnv.gi an .casks . lb 08 - .08$ 

- I Sn soda, bbl . 100 lh. 1 20 - 1.40 

* 3 05 halt cake (bulk) . . t on 25 00 - 27.00 

1 >> hiHUi ash, light, 58% flat, 

“ ,, '3 bugs, contract 100 lb. 1.60- 1.67 

- 77 00 Soda ash, light, basis, 48%, 

-100 00 bags, contract, f o.b 

u , * k \ „ t ro 100 lb. 1.20 - 1.30 

0R| Soda ash, light, 58%„ flat, 

04} bags, resale . 1 00 lb. 1.75- 1.80 

045 hoda !i«h, dense, bugs, con- 
55 00 < tract, basis 48%, ... 1 00 lb. 1.17}- 1,20 

Soda ash, dense, in bags, 

2 50 resale 1 00 lb. I 85 - 1.90 

2 50 hoda, caustic, 76%, solid, 

05; drums, fag. ... 100 lb. 3 40 - 3 60 

28 hoda, caustic, 76%,, solid, 

3 60 drums, contract 100 lb. 3 35 3.40 

04' Soda, caustic, ba*u» 6(8,', 

- 2) 00 wk* , contract ,, 1 00 lb. 2 50 - 2.60 

01 J hoda, caustic, ground and 

flake, contract*,. . 1 00 lb. 3 80 - 3 90 

07 Soda, caustic, ground and 
88 o fluke, resale . . 1001b. 4 00 - 4.15 

07} hodnim aeetate, works, bags lb. 06}- 07} 

.101 Sodium bicarbonate, bbl. .. 100 Ib. 1.75- L85 

Hodnim bichromate, casks,. lb. .07}- .08 

.04} Sodium bi«ulphate'(nitcr Cake) ton 6.00- 7.00 

03} Sodium bisulphite, powd., 

05 rap, hid ... . lb. .041- .04} 

06} Hodimn chlorate, kegs.. . lb. .06}- 07 

38 Soibum chloride . long ton 12 00 - 13.00 

2 25 hodnim cyanide, case* lb .19- 23 

22 00 Sodium fluoride, bbl .. . lb. .09- ,10 

20} Sodium hyposulphite, bbl. lb. .03 - .033 

55 Sodium nitrite, rusk* lb. .08}- . 09 

6 25 Sod mm peroxide, powd .cases lb. .28- !30 

.26 Sodium phosphate, diha-ic, 

3.50 bbl. . lb. .03}- 04 

hodnim prussiate. yel. drums lb. .19- 19} 

2.25 hudjum silicate ( 40°, drums) 1 00 Ib. .80- M5 

Sodium silicate (60°, drums) 1 00 lb. 2,00 - 2 25 

1 . 25 Sodium sulphide, fused, 60- 

(S2% drums lb. .04}- .04} 

2.75 Sodiutn sulphite, crys., bbl.,.. lb, .03}- ,031 

.15 Strontium nitrate, powd., bbl, lb. .09}- .101 

Sulphur chloride, yel drums, lb. .04*- .05 

.85 Sulpha, crude ton 18.00 - 20.00} 

Sulphiir dioxide, liquid, oyL . , lb. .08- .08 

1.00 Sulphur, flour, bbl 100 lb. 2.50- 3,15 

.16} Sulphur, roll, bbl 100 lb. 2.15- 2.20 


Talc — imported, bags ton $30 00 -$40 00 

Talc — domestic powd., bag*, ton 18 00 - 25 00 
Tin bichloride, bbl ... lb .11 - .111 

Tin oxide, bhl lb. .45 - .47 

Zinc carbonate, bag* lb. ,14- ,14} 

Zinc chloride, gran, bbl jb, .07 - .07} 

Zinc cyanide, drums .... lb. .42— .44 

Zltio oxide, X\, bbl , . , jb. .07}- 08 

Zinc sulphate, bbl 1001b. 2.75- 3.00 

Coal-Tar Products 

Alpha-naphflml, crude, bhl lb $ 95 - $1,00 

Alpha-nnphthol, rel ,bbl jb. 1.05- l!l0 


Aniline Halts, bbl lb, 

Anthracene, 80' r , drums. . . . ib, 
Anthracene, 80'’; , imp,, 
f drums, duty mud... lb. 

I Anthraciumone, /5%, paste, 

n drums , . lb. 

- Benxaldchyde U.S 1' , carboys jb. 
Benzene, pure, water-white, 
tanks and drums .... gal 

_ Benxene, 9l)°, , drums ga! 

' Benzene, 90'' ,.. di urns, resale., gal 

, Benzidine banc, bbl Ib. 

•i Benzidine sulphate, bbl .. . . lb. 
i Benzoio acid, l> S P, kegs . lb. 
? Benzoate of soda, 1 1 S 1% bhl. lh. 
Benzyl chloride, 95-97' 1 ; , ref., 
arum* ... lb. 

. Benzyl chloride, tech , drums lb. 

' Beta-nnphth(.I,Hubl.,l>bl . lb. 
.. Beta-napht hoi, tech ,bbj .. lb. 
J Beta-napht hyla mine, tech. ib. 
’ Carhazel, hit] . . . jj, 

} CresoJ.liNp drums. . .. )b. 

. Ortho-cresol, drums .... jb 
Cresyhc acid, 97',, resale, 

' drum* ... gal 

95-97°; , drum*, resale. . . gal 

Diohlorbcnzcnc, diurns lb 

Djethylarulmc, drum* lb. 

Dimetliylanilinc, drums .. lb 
’ Dinitrohcnzenc bbl . ! . lb 

Dinitroclorbeiucni’, bill ... ! lb. 
Dinitronaphthalciie, bbl. lb. 
Djnitropheiml. bbl . . 1|>. 

Dinitrotolucne, bbl . . . j|, 

* I3jp oil, 25';,’ , drums .. , gal 

Diphcnylarnmc, bbl Hi 

1 11-acid, bbl lb 

Mefa-phenvlenediHiniiic, bbl. lb! 
Michlcru ketone, bbl . ... jh. 
Monoohlorbcnzenc, drums. . . lb! 
Monoethylanihnc, drums . . lb 

Naphthalene, enwhed, bbl lb 

Naphthalene, flake, bbl. . lb’ 
Naphthalene, ball*, bbl . . . Jb, 
Naphthionato of soda, bhl . lb. 
Naphthiomc acid, crude, bbl. II*! 

Nitrolienzene, drum* lb 

Nitru-naphthalcne, bbl. . . ! . . Ib. 

Nitro-toluene, drums lb 

N-W acid, bbl . . . lh! 

Ortho-anndophenol, kegs lb. 
fhrtho-dichlorbenzcne, drums 11*. 
Ortho-nitrophcnol, bbl. . jb 

Ortho-introioliicne, ilrums. lb. 
Ortho-toluidme, bbl . Jb 
Para-amidiiphctiol, base, keg* Jb! 
Para-amidopheiml, HCl, kegs lb. 
Bara-dichlni benzene, bbl . lb! 
i Paranitranihne. bbl jb. 

Para-nitrotoluene, bbl. . lb 
Para-phenylenediamme, bbl. lb 
Para-toluidine. bbl jb. 

Phthalic anhydride, bhl jb 

1 Phenol, U.H P , drums. ... II, 

Picric acid, bbl [ * lb 

Pyridine, dom , drums. . . . !.’. * gal 
Pyridine, imp . drums, . . . gal 
Resorcinol, tech,, kegs. ... )b. 

t Resorcinol, pure, kegs b 

R-salt, bbl . ” jb. 

Salicylic and, tech . bbl . . lb 
Salicylic acid, b S P,, bbl . . lb. 
Solvent, naphtha, water- 

white, drums Rn l. 

Crude, drum* . . ‘ . Ra j' 

Sulphanilir and, crude, bbl.... lb. ’ 
Thiocarbanilidc, kcas. Ih 

Toluidine, kegs . |b; 

'oluidine, mixed, kegs jb. 

'oluene, tan k cars gaj. 

Vloene, drums mJ. 

Xylidim* drums fb7 

Jylene, pure, drum*. gal. 

.ylene, com., drum* .... ga]. 

Xylene, «om., tanka gel. 


lb 

$ 95- 

$1.00 

11). 

1.05 - 

1.10 

lb. 

.28 - 

.30 

lb. 

16}- 

.17 

lb. 

.24 - 

.25 

lb. 

.75 - 

1.00 

lb. 

.65 - 

.70 

lb. 

.70 - 

.75 

lb. 

1.35 - 

1.40 

gal. 

.30 - 

.35 

gal. 

.26 - 

32 

gal. 

.32 - 

.34 

Ib. 

.85 - 

.90 

lb. 

.75 - 

.80 

lb. 

.72 - 

.75 

Ib. 

.57 - 

.65 

lb. 

.25 - 

.27 

lb. 

.20 - 

.23 

lh. 

.55 - 

.60 

lb. 

.25 - 

.26 

lb. 

1.00 - 

1.25 

lb. 

75 - 

.90 

lb. 

26 - 

.28 

lb. 

.24 - 

.26 

gal. 

1.25 - 

1.30 

gal 

1 25 - 

1 30 

lb 

.07 - 

O') 

lb. 

. 50 - 

60 

lb 

.39 - 

41 

lb 

.20 - 

.22 

lb. 

.22 - 

.23 

11*. 

.30 - 

32 

lb. 

35 - 

.40 

lb 

.22 - 

.24 

gal 

.25 - 

.30 

lb. 

54 - 

.55 

lb. 

.75 - 

.80 

lb. 

.95 - 

1.00 

lh. 

3.50 - 

3.75 

lb. 

.08 - 

10 

lb 

95 - 

1 . 10 


17- .20 

.90- .92 

.12}- .14 

.14- .16 

1 25 - 1.30 
1.30- 1.35 
.17- .20 

.75- ,80 

.55- 165 

1.50- 1.55 
.85 - .90 

. 35 - . 38 

.35- ,17 

20 - .22 
nominal 
3 00 - 3.10 
I 50 - 1.55 
2 . 00 - 2.10 
55 - .60 

.40- .42 

.45 - .47 
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nwmm.m. . 

R«inK-N,bbl..4 

Kotin W.Q.-W.W., bbl. , . 
Wood roam, bbl. .. . 
Turpentine, spirits of. bbl 
Wood, steam dist., bbl. 
Wood, dest. dist., bbl.. 
Pine tar pitch, bbl 


Retort tar. bbl 

Kcwin oil, Brut run, bbl . . 
Rosin oil, second run, bbl 
Rosin nil, third run, bbl. 
Pine oil, steam dist. . 
Pine oil, pure, dest. dist.. 

Pme tar oil, ref 

Pino tar oil, crude, t 


l*ine tar, ref,, thin, bbl 


1 Stores 



2601b. 

$6.15 - 


..2801b. 

6.30 - 


..2801b. 

6.50 - 

$6 75 

..2801b. 

7 75 - 

8 25 

.2601b. 

6 25 - 


.. . gal. 

1 51 - 

i 52 

.... gal. 

1.35 - 


. . gal. 

1.25 - 


. . 200 lb. 

- 

6 00 

. . 500 lb. 


12 >0 

. 5001b. 

— 

II 00 

. . . gal. 

' 43 - 


gal 

.47 - 


.. . gal. 

.53 - 


gal . 

. . . 

•>o 

. . . gul. . 


,81 

gal. . 

- 

.46 

inks 



la. gal. . 


35 

bl.. gal. 

- 

75 

gal. 

.... 

25 

bbl gal. 

. . .- 

.52 


Vegetable Oils 


Castor oil, No. 3, bbl lb $ 121- 

Castor oil, A A, bbl.. . . lb. .121- 

China wood oil, bbl lb. .17 — 

Coconut oil, Ceylon, bbl lb. . 09J- 

Coconut oil. Cochin, bbl .. . lb. . 10- 

Corn oil, crude, bbl . . . lb, .111- 

Cottonseed oil, crude (f.o.b. 

null), tanks . . . lb. . 10 - 

Summer yellow, bbl lb. .121- 

Winter yellow, bbl. . lb. .13- 

Linseed oil, raw, ear lots, bbl. gal. . 90 - 

Raw, tank, cars (dom) . - gal. .86- 

Boiled, 5-bbl. lots fdom.) gal. .95- 

Olivo od. denatured, bbl gal 1,10- 

Palm, Lagos, casks lb 08 - 

Palm kernel, bbl lb. 08J- 

Peanut oil, crude, tanks (mill) lb. 131- 

Poanut oil, refined, bbl... , lb. 16 - 

Rnpeseed oil, refined, bbl... . gul 86 - 

Rapeseed oil, blown, bbl... . gal 90 - 

Soya bean (Manchurian), bbl. lb. .111- 

Tank, f.o.b. Pacific coast.... lb. 09j- 

Fish Oils 

Menhaden, light pressed, bbl. 

White bleached, bbl., . 

Blown, bbl. . . 

Whale No. 1 crude, tanks, 
coast ... 

Dye & Tanning Materials 


131 

I 

87 

96 

I 15 
OBJ 
09 

14 

•51 

87 

91 


gal 

$0 60 - 


gal 

64 - 

65 

gnl. 

68 - 

69 

lb. 

.06 - 

061 


Divi-divi.hags 

Rustic, sticks ... . 

Fustic, chips, bags. . . 
Logwood, sticks 
I ogwood, chips, bags. 
Mini'ic, leaves, Sicily, bags. 
Hunmc, ground, bags. 
Sumac, domestic, bags . . . 

Tapioca flour, bags. . 


ton $38 00 $39 00 

ton 30 00 - 35 00 

04 - 05 

28 00 - 30 00 
02J- 0 3 i 

65 00 - 
55 00 - 60 00 
35 00 - 
.031 


II). 

ion 

lb 

ton 

ton 

ton 

lb 


05 


EXTRACTS 

Arohil,oone.,bb! lb. 

Chestnut, 25% tannin, tanks, lb. 

1 )ivi-divi, 25%, tannin, bbl. . lb. 
Fustic, crystals, bbl. lb. 

Fustic, liquid, 42°, bid , . lb. 

C lambier, hq , 25' : tannin, bbl. lb. 
Hc‘inatinecrvs.,ubl lb. 

Hemlock, 25% tannin, bbl lb. 
Hypernic, solid, drums .... lb. 
Hypemie, liquid, 51°, bbl — lb. 

i )gwood,crys., bbl lb. 

Logwood, liq., 51'*, bbl... . lb. 
Quebracho, solid, 65% tannin, 

bid lb. 

Sumac, dom.. 51°, bbl. lb. 

Waxes 

Bayberry, bbl. . . lb. 

Beeswax, retim'd, dark, bags . lb. 
Beeswax, refined, light, bugs., lb. 
Beeswax, pure white, cases. . lb. 

Cnndellila, bags * lb. 

Cornauba, No t.bags.. lb. 

N o. 2, N ort h Count ry, bags lb. 
No. 3, North Country, bags lb. 
Japan, cases lb. 

Monten, crude, bags. . . lb. 

Paraffine, crude, match, 1 05- 

flOra.p lb. 

Crude, scale 124-126 nj.p., 

bogs lb. 

Ref., 1 1 8- 1 20 m,p., bags. lb. 

Ref., 125 mp., bags lb. 

Ref, 128- 130m p , bags. . , lb. 
Ref., 1 33- 1 35 nip.. bags. lb. 
Ref., 1 3 5- 137m p., bars . lb. 
Stearic and , sgle pressed , bags lb. 
Double pressed, bags . lb. 

Triple pressed, bags .. . lb. 

Fertilizers 

Ammonium sulphate, bulk. 

f.o.b. works 1001b. 

F aa. double bags 100 lb, 

Blood, dried, bulk unit 

Bone, raw, 3 and 50. ground. . ton 
Fish scrap, dom., dried, wks. . unit 

Nitrate of soda, bags 100 lb. 

Tankage, high grads, f.o.b. 

Cwcago unit 


$0 17 - 
.02 - 
04 - 
.20 - 
.08 - 
.08 - 
.14 - 
.04 - 
.24 - 
.14 
.19 - 
.09 - 

.04f~ 

.061- 


$0 18 
03 
03 
22 
09 

09 
18 
03 
26 
. 17 
.20 

10 

,05 

.07 


$0.28 - 

.30 - 
.34 - 
.40 • 
.34 - 
38 - 

!?: 

.03}- 


$0.30 

32 

35 

41 

35 

40 

24 

18 

151 

04 


.04 - 04J 


.02 

.03) 

.03! 

.04 

.041 

05 

10 

:!i‘ 


$3.20 

3.60 

4.60 
30.00 

5.00 

2.60 


. 02 ; 

.03 

.03 

.04! 

.04 

.05; 

■9 


13.25 

3.75 


35.00 

5.10 

2.65 


4.70- 4.00 


f.o.b, mi»ra 

_ — , ,68-72%. . . . ton w ~. M 

Tennessee, 7W10% ton 7- 00 — ®- 00 

Potassium muriate, 60%, hags ton 35 55 - 36.25 
Potassium sulphate, bags. .. unit 1.00—. 




Crude Rubber 


Para— UpriveT fine. . lb. 

Upriver coarse . . lb 
iJpnver caucho ball lb 
Plantation —I- irat latex crepe 11), 
Ribbed smoked sheets lb. 
Brow u crepe, tinn, 
dean , II) 

Amber crepe No. I lb 


$0,341- $0.35 
.28! 

.30 
.35| 
.35 


1.341- { 
.28 - 
.29- 
351- 
351- 


.31 - 
.31 - 


.32 

.32 


Miscellaneous Materials 


Asbestos, crude No. I, 
fob, Quebec sh t 

Asbestos, shingle, f.o.b , 

Quebec .... oh ton 
Asbestos, cement, f.o b , 

Quebec sh Ion 

Barytes, grd , white, f o b. 

mills, bbl. . net ton 

Baryti's, gr<i , off-color, 

f o 1). nulla bulk.. net ton 

Barytes, floated, f.o.b. 

St Louis, bill net ton 

Bar y t e s. crude f.o.b. 

mines, bulk net ton 

Casein, bbl , teeh . lb. 

China day (kaolin) crude, 

f o h Gn . , net ton 

Washed, fob Ga. net ton 

Pnwd.fobCiu net ton 

Crude f.o b. Va. net ton 

Ground, f.ob Va net ton 

Imp , lump, bulk net ton 

Imp.,powd. net ton 

Feldspar, No I pottery long ton 

No 2 pottery long ton 

No I soap long ton 

No I Canadian, f o.b. 
mill long ion 

Graphite, Ceylon, lump, first 
quality, bbl lb 

Ceylon, chip, bbl. lb. 

High grade amorphous 
crude ton 

Gum arabic, amber, sorts, 
bags • Hi 

Gum tragacanth, sorts, bags . .lb 
lb. 
ton 
ton 
ton 
lb 
lb 
lb 
lb. 
lb 
lf>. 
lb 


$450 00 $550.00 

t»0 00 - 8 0 00 

15 00 - 17.00 

16 00 - 20.00 

13 00 21.00 

24.00 - 28.00 


No I, bags 

Kicsdguhr, f o b. Cal. . . 

Fob N Y.. 

Magnesite, crude, i o h Cal 
Pumice stone, imp , casks 
Dom Jump, bbl. 

Dom., ground, bbl 
Shellac, orange fine, bags 
< >runge superfine, bags. 

A C garnet, bags 
T. N , bags 

Sil ieu, glass sand , f.o h 1 ml 
Silica, sand blast, fob 1ml 
Silica, amorphous, 250-mesh, 

f o 1) 111. ton 

Silica, bldg. sand, f.ob Pu ton 
Soapstone, coarse, f.o.b. Vt , 
bags , , ton 

Tale, 200 mesh, f.o.b, Vt., 

bags . ton 

Tale, 200 mesh, f.o.b. Ga., 

bags ton 

Tale, 200 mesh, f o.b. D* 

Angeles, bags ton 

Refractories 

Bauxite brick, 56%' Al/ >3, f o.b. 

Pittsburgh .... 

Chrome brick, f.o b Eastern ship- 
ping points 

Chrome cement, 40-50' ; Crj<>«.. 
40-45*% CrjO*, sacks, f.o.b. 
Eastern shipping points . 
Fireclay brick, 1st quality, 9-in. 
shapes, f o h Ky. wl<s., 

2nd. quality, 9-in. shapes, f.ob. 
wks. . . 

Magnesite brick, 9-in straight 
(f o.b whs ) 

9-in arches, wedges and keys 
Scraps and splits 

Silica brick, 9-in sixes, f.ob. 
Chicago district 

Silica brick, 9-in sixes, f.o.b. 
Birmingham district 
F.o.b. Mt. Union, Pa 
Silicon carbide refract, brirk, 9-in. 


8.00- 

9.00 

12 - 

. 14 

7.00 - 

9 00 

8 00 - 

9.00 

14 00 - 

20.00 

8 00 - 

12 00 

13 00 

20 00 

14 00 

20,00 

40 00 

45 00 

6 00 

7 00 

5 00 - 

5 50 

7 00 - 

7 50 

20 00 - 

21 00 

.05 - 

051 

.04 - 

.04] 

35 00 - 

50.00 

15 - 

16 

50 - 

.60 

1 75 

1.80 

40 00 - 

42 00 

50 00 

55 00 

14 00 - 

15 00 

03 

OS* 

05 - 

05 i 

06 

07 

84 - 

85 

86 - 

87 

81 

82 

82 

83 

2 00 • 

2 50 

2 50 

5.00 

17 00 - 

17 50 

2 00 - 

2.75 

7 00 - 

8 00 

6.50 - 

9 00 

7.00 - 

9 00 

16 00 - 

20.00 


ton 

$45-50 

ton 

ton 

50-52 

23-27 

ton 

23 00 

1,000 

40-46 

1,000 

36-41 

ton 

ton 

ton 

65-68 

80-85 

85 

1,000 

48-50 

1,000 

1,000 

1,000 

48- 50 
42-44 
IJOO.OO 


retro-uranium, 35-50% of 

U. perlh. of, U... . lb. 

fenrovanadium. 30-40*;: , 
i? perlb.of V . . lb. 


$ 0 . 90 - 10.95 

6.00 - 

3.50- 4.00 

Ores and Semi-finished Products 

Bauxite, dom crushed, 


dried, i o b. shipping 
points 

Chrome ore, Cali! concen- 
trates, 50* ( mm Crjt»j ton 

C.i.f, Atlantic seaborn ti i<n 

Coke, fdrv .fob ovens ton 

Coke, furnace, I o h uvmih ton 

Fluorspar, gravel, 1 «. b. 

mines, New Mexico ton 

Fluorspar, No 2 Lump — 

Ky & III, mutes . ton 

Ilmemte. 52% ‘la). lb 

Manganese oie ( 50', Mu, 

ei I Atlunticecupori unit 

Manganese ore, oheimeal 
(MnOjL.. ton 

MolylHleuite, 85%', MoN». 

peril) MnSj. N. \ lb 

Momizite, iM>r unit of ThOj, 
c i.L, All. seaport lb 

Pyrites, Span , lines, e 1 f 

At I seaport unit 

Pyrites, Span . furnace size, 

c i.f. Atl seaport , unit 
'yritea, dom. hues, I o b 
mines, (hi 
Rutile, 95%, Tit h 
Tungsten, (H'heehte, 60% 

Wo* and ovei, per unit 
WO* 

'I'ungsten, wolframite, 60% 

Wo* and over, per unit 
WO* uni 

Uranium oie (cnrnntitc) per 
lb. ofUjO* . . lb 

Uruuftim oxide, 96' , per lb 
Dj<>* lb 

Vnnadium pent oxide, 0<>« , lb 

\ miadium ore, per lb \'*Of, lb. 

Zircon, washed, iron free, 
f.o.b l’alilo, Fla 11). 


ton $6.50 - $8 75 


22 00 
18 50 - 
9 25 - 
8.00 - 

17 50 

25 00 .. 

,011- 


23.00 
19 fO 
9 50 
8.50 


. 0 % 

.30 - 

75 00 - 80.00 


unit 

lb. 


uuil 


.70 - 
.06 - 
lip- 
Hi- 

Nominal 

.12 -... . 


.75 

.08 

.12 

.12 


8.00- 8.50 


7.50 - 

3.50 - 

2.25 - 
I2.00 - 
I 00 

.041- 


8.00 

3.75 


2.50 

14.00 


Non-Ferrous Materials 


Copper, elc< trolytir 
Aluminum, 98 to 99* ; 

Antimony, wholesale, Chinese 
Japanese 

Nickel, ordinary (ingot) 

Nickel, electrolytic 
Nickel, electrolytic, resale 
Nickel, ingot and shot , resale . , 
Monel met al, shot and blocks 
Monel metal, ingots 
Monel metal, sheet bars 
Tin, 5-ton lots, Straits 
Lead, New York, spot . . 
Lead, K. St. Louis, spot . 

Zinc, spot, New York 
Zinc, spot, E. St. Loins 


anil 


Cent* per Lb. 

14.75 

23.00 

6.85-7.00 

28- 30 

29- 30 
25-27 

36.00 

32.00 

35.00 

38.00 

40.00 
6 00 

7.90-8,00 

7.00 

6.65 


OTHER 

MKTALH 


Hilver (commercial) 

oz 

90.67* 

( 'inlmium 

lb. 

1.15 

Bismuth (5001b lots). 

lb. 

2.50 

Cobalt 

lb. 

3.00643.25 

Magnesium, ingots, 99%.. 

. . lb. 

1.00*61.05 

Platinum 

oz 

no. 00 

Indium 

oz. 

250 0064275.00 

Palladium 

nz. 

65.00(qi 70.00 

Mercury 

751b. 

72.50 


Ferro-Alloys 


.11 - 
.11*- 


Feixotitanium, 15-18*% 
f.o.b Niagara Falls, 

NY. ... .ton $200.00 -1225.00 
Ferrochromium, per lb. of 
Cr, 6-8% C • lb. 

4-6*% C. .. lb. 

Ferromanganese, 78-82% 

Mn, Atlantic seabd. 

dutypaid... . gr.ton 105.00 - 107.50 

SpicgelelwTi. 1^21% Mm. gr. ton 35.00 - 37.00 

Fcrromolybdcnum, 50-60% 

Mo, per lb. Mo lb. 1.90- 2.15 

Femwtticbn, HM5% «r. ton 36.00 - 40.00 

50% gr.ton M.W - 6J.0J 

7J% gr.to® 150,00 - 160.00 


gr.ton 150,6 


FINISHED METAL PRODUCTS 

Warehouse Price 
Cent* tier Lb. 

Copper sheets, hot rolled 20 .75 

Copper bottoms 30.75 

Copper rods 20.50 

High brass wire 19-50 

High brass rod* 17.00 

Txjw brass wire 21.10 

I*>w brass rods 22.00 

Brazed brass t ubing 24 25 

Brazed bronze tubing .. 29,00 

Seamless copper tubing 25 25 

Beamless high brass tubing 23.50 

OLD METALS- The following are the dealers' 
purchasing prices in w nts per pound: 

Copper, heavy and crucible . ... 

Copper, heavy and wii e 

Copper, light and hot t oms 

Load, heavy ■- 

Lead, tea 3 . 5CN 

Brass, heavy 

Brass, light 

No. I yellow brans turnings 

Zinc 

Structural Material 

The following base prices per 100 lb. are for 
structural shapes 3 in by 1 in. and larger, and plates 
1 in. and heavier, from jobbers’ warehouses m the 
citira »med: _ t 

New York Chicago 

Structural shapes $3.14 $3.14 

ftoft steel bars 3.04 3.04 

Plate*, i to I In. thick 3,14 


1 1.30$ 

Ml. 50 

11 256 

Ml. 50 

9.256 

> 9.50 

5.75<S 

> 6.00 

3.506 

l 3,75 

6.256 

l 6.40 

5 .356 

l 5.75 

6.306 

l 6.50 

3.50$ 

l 4.00 


3.64 

3.H 
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Industrial 

Financial. Construction and Manufacturers’ News 


vided. The complete equipment installation 
is estimated to cost about $100,000. 


Baltimore -The Continental Roofing & 
Mfg Co recently organized, has acquired 
the factorv of the McHenry-MUlhouse Mfg. 
Co., for the establishment of a new plant 
for the manufacture of coal-tar and com- 
position roofing products. Thomas M. 
Rlangard heads tin- company. 



Construction and 
Operation 

Alabama 

Moku.i: The Gloat Southern Kunflng <’*> , 
recently mgunizod witli a nipilal <>l $ 1 ^ - 
ODD, haw leased a local building for ihr • 
tabilshmenl of a new plant for tin manu- 
facture of ^imposition rooting ■q»o) iltas 
A jiower house and new tank .stomp tuii'd- 
ing will he constructed T .1 Lit tin i 
pt cgldcnt 

StlEmi‘1,0- Samuel \\\ Kendall, M<iuliaii 
Miss, Is completing the or ganiz it i<*n <>l > 

company to construct and opt late • > * * m* nt 
manufacturing plant in this w* turn Tin 
Kelley quarry properly, near tin com in 
incut’s nitrate plant No 2. has Ism .>« 
qul red and wotk will soon b< eornmeiiM d on 
the initial units, with total «;ipa*ilv ol 
about 2,000 bbl p* r day. It Is also pm 
ported to Install a limekiln, whl<)> will b<- 
ready for seivlce at an early date Tie 
eernent plant unit will be completed mh in 
July. The works me estimated to *<> t 
close to $100,000, Including ma< hlnci , 

Arkansas 

El. Doha no- -The Evans-Thwing Refining 
To., 624 Finance Bldg., Kansas City, Mo, is 
completing plans and will soon eonimmee 
the construction of a new oil reflneiy on site 
selected at El Dorado, estimated to <ost 
about $500,000, including inachinctv The 

g eneral contract for the structural work has 
cen awarded to the George 11 Sledhoff 
(Construction Co., Wichita, Kan 

California 

Los Angeles -The (California Flax Seed 
Products Co. has awarded a conti act to the 
Austin Co., Pacific Electric Bldg, foi the 
erection of a new 1 -story plant 75x100 ft . 
on 26th St., near Santa Fe Avc , estimated 
to tost approximately $18,000 

OAKI.ANO -The California Salt Co. Mills 
Bldg., Sun Fi anelseo, has tentative plan-' 
under consideration for the rebuilding of 
the portion of Its plant on San Francisco 
Bay, near Oakland, destroyed by lire, Jan 
14, with loss approximating $300,000, in- 
cluding equipment. 

Walnut; Crkf.k— The Pacific Cellulose 
Co. will establish a chemical plant In eon 
neetlon with its proposed new local mills 
for the manufacture of artificial silk The 
former works of the Diablo Glove Co has 
been secured, with a 6-nero tract of land for 
the erection of additional buildings Dr 
C. A. Schwartz is vice-president, and K. A 
Schwartz secretary and treasure!. 

San Francisco- -The Standard Oil Co., 
200 Bush St., Is planning for the const! uc- 
tlon of a new storage and distributing plant 
on the North Bench, foot of Jones St., with 
initial capacity of 30,000 bbl 

Connecticut 

Watkrbury — The American Brass Co has 
awarded a contract to the Tracy Brothers 
Co., Waterbury, for the erection of a new 
3-story building at its plant, 80x100 ft. 

Georgia 

Atlanta — The Union Seed & OH Co. 
Maaon Ave., has plana under wav foi tie- 
rebuilding of the portion of its plant, 
destroyed by fire, Jan 14. with Iokk of 
about $15,000. 

Idaho 

CoKUft P’Alkni& — T he Independence Lend 
Mines, Ltd., is considering plans for the 
erection of -a new mill at its properties, with 
initial capacity of about 100 tons per day. 
R M. Atwater, Jr., Is company engineer In 
charge Harry B. Kingsbury is president. 

Illinois 

Sterling — The Black Silk Stove Polish 
Co. Is completing plans and will soon take 
bids for the erection of a new plant. 3 -story. 
128x130 ft., estimated to cost approximately 


$ so, uni! Ashby Ashby ^ S* hulze. West 
,i,u(l\v(„i Blvd , Chicago, m<‘ yt obiter lb L. 
K Wynn is president. 

Cjikwoo- -Bauei & Black, 2. >00 South 
P> oi born St, chemists and ding manufao- 
t in ei have put chased pioperty on -6th SI . 
b'Jwoeii T leaf born and Federal Sts, for a 
Uual » onsid' T atlon of $110,000, mid will use 
Hi*- s i t > * for exl elisions in 1 1 i«*i i plant The 
pioposed l'actoi y will approximate 100 x 100 
ft 

CIIP'AGO Tie- Chicago Fiber Box Co., re- 
m nt Iv oi gam/a-d, has based space in the 
building at 833 Rocs St foi a term of years, 
for the < stablMun'-nt ot a lew plant 

Indiana 

Sl.V MOI U Tie Sllvi 1 stole StUeCO & 
IMaslri i i odia (.<■ Co, 220 Indiana Pythian 
Lldg, Indianapolis reuntly oigainzed. has 
< oinniissioiied Men it, llani'-oii \ Tumoek. 
500 Board of Trade Bldg, Indianapolis, to 
ini pan- plans for its proposed new- plant to 
le> iieeted at Seymour, lor He munufuc- 
1 in e of stu<«o and pla-itei pmdu* D i'll* 
mam sti m ture will la 1 -Com, ><• x 96 ft 
John K J’aiggs Is president 

Iowa 

Waterloo The Rath Packing Co. Syca- 
nnue and Elm Sis., has n vised plans in 
preparation for the erection of u m-w build- 
ing at Its plant for the manulacture of 
fertilizei products Hensehien & McLaren, 
1037 liairle Ave, Chicago, 111. are archi- 
tects .J W Rath Is president 

Madison - The Hinde & Dnuch Paper Co., 
Sandusky. O , contemplates the election of 
a new mill at the foot of Occidental St., 
for tin- manufacture of paperboard prod- 
in Ik 

Kansas 

Wichita — The Western Glass Co, 531 
North Market St., has plans in preparation 
for the erection of a new 2-story and base- 
ment building 75x100 ft , on North Market 
St , to cost about $35,000 Edw-ard Fora* 
bloom, Sedgwick Bldg., is anhiteet 

Kentucky 

Lexington - The Red Top Coal Co, re- 
cently organized, is planning for the estab- 
lishment of a new local plant for the manu- 
facture of smokeless powder to be used for 
blasting service in connection with its coal- 
mining operations. 

OvvENsnimcr Bulger & Medley are con- 
sul* ring plans for the erection of a new 
local plant for the rnunufmture of brick 
and tile products 

Louisiana 

Bogali Sa — T he Bogulasa Paper Co has 
plans in progress for the erection of an 
addition to its plant, to include 5 new 
buildings, with machine department, 55x300 
ft ; finishing department, 150x150 ft.; 
beater department, 96x140 ft . general mill, 
60x80 ft ; and generator building, 95x140 
ft The structures will be used for the 
manufacture of kraft papers, increasing the 
output from 90 to 125 tons per dav The 
plant, exclusive of machinery, will cost 
about $350,000, with equipment installation 
estimated to cost about $600,000 additional 
James L. Carey, 208 North Laramie Ave., 
Chicago, 111., Is engineer. 

Monroe — The Gulf Carbon Co.. Balti- 
more. Md., recently organized under Mary- 
land laws with a capital of $250,000. has 
plans under way for the erection of a new 
plant at Monroe, where a site of about 3 
acres of land has been purchased. It Is 
purposed to provide equipment for a dally 
output of about 8.000 lb. The plant is 
estimated to cost close to $200,000. with 
machinery. William A. Gillespie, Union 
Trust Bldg. Baltimore, Is secretary and 
treasurer. 

Maryland 

IjAURKl — T he Lapsey & Brothers Co.. 30 
South Hanover St., Baltimore, will install 
a special mechanical drying department at 
its proposed new plant at Laurel, for treat- 
ing and drying of painted shade cloth. A 
mechanical painting works will also be pro- 


Massachusetts 

Watertown— The Hood Rubber Co.. 
Nichols A v i , manufacturer of tires and 
other rubber pioducU, has awarded a con : 
tract to the Abertliaw Construction Co., h 
School St, Boston, for the erection of a 3- 
fltorv addition to it> plutit, totulinp about 
9,600 sc| ft. in a i oa. F C. Hood is general 
manager 

lloi , yoke - Tie- Chemical Paper Mfg. Co. 
has acquired the 1< >< :i 1 mill of tie* United 
States Envilopr ('», and will use the prop- 
erty for extensions in its present works on 
Jackson St The United States company 
will i etnov < the machinery now at the 
factory to it-, plants in other cities. 

Michigan 

Detroii Tin <’odde 111 .ism & Uuimnum 
Mfg Co, < ,h e of Robert Finn, 622 Mc- 
Korchev Bldg, bos aw. aided a contract, to 
Alfred ’ll Vops. .1072 Mavbun Ave.. for 
l he citation ot a new 1-story foundry, 
50x110 ft , estimated to cost about $15,000 

Saginaw The United States Graphite 
Uo. has pr > liminai v plans in progress for 
the ere* ( ion ol a new' 1-stoiy plant on Hol- 
land St Cowles \ Mutsehellei , Chase Bldg., 
are m chit* * ts ll.nry C. Woodruff is viee- 
pi esident 

Ply Mot th The Lee Foundry & Machine 
Co , J20 Mill St, manufacturer of iron ami 
steel tastings, lias commissioned Christian 
W. Brandt, 1111 Kresgc Bldg., Detroit, 
architect, to prcpaie plans for a 1-story 
foundry addition, to cost $30,000. 

Minnesota 

St. Charles— T he Minnesota Gold Min- 
ing Co will take bids early in February 
for the erection of a new 1 -story ore re- 
duction plant at Elba, near St. Charles, to 
cost about $125,000, Including machinery 
A. Miles Bean, Dcnvci, Colo., is engineer 
E M. Gainey is secretary 

Missouri 

Kansas urn — The Kansas City Gas 0<> , 
a subsidiary of the United Gas Improve- 
ment Co, Broad and Arch Sts., Philadel- 
phia, Pa., is considering the erection of a 
new 1- ami 2 -story addition to its artificial 
gas plant 

New Jersey 

Trenton- The Trenton Potteries Co., 
North Clinton St , manufacturer of sani- 
tary ware, has commenced the erection of a 
new addition at the plant of Its Equitable 
Pottery, Lalor and Hancock Sts., to cost ap- 
proximately $li)0.(l0b It will consist of a 
pressing shop, drying department, and kiln 
room, 70x110 ft William A Klemann, 1st 
National Bank Bldg., Is architect. 

New York 

Laurel Hill- The Nichols Copper Co.. 25 
Broad St., New York, has filed plans for the 
Immediate construction of a 3-story addi- 
tion to 1U* plant at Laurel Hill, L. 1., 41x57 
ft., estimated to cost about $25,000. 

Rochester — The Dominion Feldspar 
Corp., has completed plans and will com- 
mence the erection of a new grinding mill, 
63x104 ft . at its plant at the Genesee Dock, 
foot of Boxurt St 

North Carolina 

Charuitte — The J B. Davis Concrete 
Products Co., 901 Davidson St., 1 b planning 
for the construction of a new’ plant, 50x150 
ft., for the manufacture of septic tanka and 
other concrete products. The equipment in- 
stallation will comprise mixers, molds and 
kindred apparatus. J. B. Davis is presi- 
dent 

Ohio 

Akron— The National Sulphur Co., 80 
Malden Lane, New York, has plans in prog- 
ress for the erection of an addition to Its 
new plant at North Akron, soon to be 
placed In operation. It will cost about 
$75,000, including equipment. The company 
Js removing Its former works at Bayonne, 
N. J., to the new location. 

Ashland — The Faultless Rubber Co. has 
awarded a contract to the Camp Construc- 
tion Co., 520 Newman Stern Bldg., Cleve- 
, land, for the .erection of a 1- ana $-»tory 
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cfflaocAL and mmaumo 


South, Cleveland, la engineer. 


Oklahoma 

Hooker VILUB- — The St. Louis Smelting & 
Refining Co. has work in progress on 2 now 
concentration plants, one to be located near 
the Ontario lead smelter and the other on 
the H. E. Ambo property. The milks an 
estimated to cost in excess of $175,000 
Tulsa — The Peer Oil Corp is being ot 
ganized with a capital of $5,000,000 ami 
1,000, 000 shares of common stork, no pat 
value, to take over and merge the Kansas 
& Gulf Co,, 332 South Michigan Ave , Ghl- 
cago. 111., the Monarch Oil & Refining t\. 
and the Southern Petroleum Co The new 
corporation will opejate properties ami n - 
flnerles in Oklahoma. Arkansas. Kansas, 
Louisiana and Texas, and p’nns for exten- 
sive increase in ptoduelkm The pie^cnt 
gasoline plants have a rated eapaiilv »>i 
10,000 gal. iter daj 

Wi NNKWooP — The Texas-Paeiile Coal A 
Oil Co, Fort Wot tli, Tex, will comment e 
the Immediate erection of a new oil-retln 
ing plant on local site, estimated to mm 
dost* to $1,000,000, Ineluding machinery 
Miami — The Chanute Smelter Co.. Joplin, 
Mo., is said to have closed negot iations Jot 
an extensive tract of local lead and zm< 
properties, totaling about 5,000 acres. 1>. 
velopmont will be roinniencod at an early 
date. A plant is pi ejected 


Oregon 

Huntinoton- The Columbia Ci ment C«. 
Coneotd Bldg Portland, lias plans nearing 
completion for the erection of a new te 
ment-mnnufacturing plant on local «*ite, 
estimated to cost in excess of $500,000. in- 
cluding machinery The company is opei - 
ating with a capital of $2,000,000 

Pennsylvania 

Hmllam — A. J Hershey, Hartman Bldg. 
York, Pa,, is having plans ptepared for the 
construction of a new’ 1-story clay reduc- 
tion plant on site near Hellnm, to bo 30 x 00 
ft., estimated to cost about $20,000 John 
Crowe, Hartman Bldg.. York, is architect 

Philadelphia — Tin* Carrett -Buchanan 
Co., 18 South 6th St , manufacturer of paper- 
products, has filed plans for the erection of 
a new building at its plant to cost about 
$ 55,000 

Midland — The Crucible Steel Co of 
America, Oliver Bldg., Pittsburgh. Is i one 
Dieting plans for the erection of a new 1- 
story liquid purification plant at its Mid- 
land works, estimated to cost $60,000. The 
Koppers Co, Union Arcade, Pittsburgh, is 
engineer. 

Reading— -The Philadelphia & Reading 
Railroad Co, Reading Terminal, Philadel- 
phia, has commenced the erection of a new 
oil si ora go and distributing plant at Read- 
ing. with capacity of about 200,000 gal It 
will be 75x150 rt., and is expected to he 
tendy for the equipment Installation early 
m the spring. 

South Carolina 

Manning — The Manning Oil Mill has 
been acquired by F. I). Hunter and asso- 
ciates. The new owners plan extensions. 


Texas 


Rockdale- -T he Austin Petroleum Co., 
Inc., Austin, will soon commence the in- 
stallation of additional equipment at its 
local oil refinery for general increase in 
production. W. H. McClanahan is secre- 
tary and manager. 

Beaumont— 1 The Atlantic Refining Co.. 
3144 Passyunk Ave., Philadelphia, Pa., has 
acquired a tract of land of about 500 acres 
on the N’eches River, and plans to use the 
site for a new oil-refining plant. 

Harlingen -The Rio Grande Tire & Rub- 
ber Co. has commenced the orection of a 
new local plant for tho manufacture of 
automobile tire,s and other rubber products. 
It is estimated to cost close to $50,000. 


_,,7'amford The Chlckasha Cotton Oil Co., 
t, hick ash u, Okla.. has preliminary plans 
Wi £ y * or t,ie orection of a new oil mill 
at Stamford, to cost approximately $150,- 
000, Including machinery. 

Texas City— T he Pierce Oil Co., Is plan- 
ning for extensions in Its local plant to 
JSf to $20,000. A. W. Grant is su- 
perintendent. 


Bwcckbnwpoe— T he Central Gasoli 
**. Panning for the immet 
I 1 * 1 ? °* to?. Portion of its lw 
£™lnf Plant recently destroyed by fl 
with loss of about $$2,000. 


#*Jv t *. " 

Industrial Developments 

Paper — The International Paper Co., 
New York, has Increased production at it% 
different mills to a normal basis, with A 
schedule of close to 1,900 tons output per 
day, or at the annual rate of 580,000 tons 
of newsprint During 1922 the total pro- 
duction was 422,809 tons. The company 
has advanced the wages of skilled employ- 
es at the mills, averaging about 30 per 
»(*nt of the total working forces, from 6 to 
7 p«-r cent over the previous wage level. 
\bout 900 operatives are affected. 

The paper mills at Holyoke, Mass., giv- 
ing emplovment to from 5,500 to 6 000 
workers, have advanced the wage scale 
horn 5 to 8 cents nn hour, depending upon 
occupation The increase became effec- 
tive Jan 15 

The Incas Paperboard Co, Norwich. 
Gunn, r« cently organized, has commenced 
opeiatlons in a remodeled portion of its 
new local mill, foimerly the plant of tin 
Jionsidcfc Board Gorp . Idle for about l.> 
'ears past Additional improvements will 
b» made at the mill, 

C'kramic — The International Brick Go. F' 

I ’a so, T( v, is advancing pi eduction at it.- 
plant and is now running on a basis of 
MI.OO0 brick and tile per day, as comp, ‘tied 
with a previous output of 70. Out) daily. The 
woikmg four has In eti matcriallv increased 
\ huge part of the output Is fut Aiissona 
w ork. 

The ('rescent Chinn Co., Niles, t>., is com- 
phting the erection of a new plant at A 111 
nnee, O.. and plans for early operations 

The P Hannon Pipe Co.. LuiiNvilh , Ky . 
I- maintaining regular operations at it- 
plant, witli normal working force, and is 
said to have orders on hand to insure pro- 
duction on this schedule for some time to 
< orno 

The Acme Brick Co., Donton, Tex . has 
icsurricd production at its plant and plans 
to develop capacity at an early date. Ad- 
ditional machinery will be Installed to 
pi ovule for a maximum output of about 
61), HIM) bilelts per day A. B Kelley Ih 
genet a 1 manager 

Kiln placers in the potteries in the East 
Liverpool, O, district. Including plants at 
Fast Liverpool, and Wellsvtlle, (), and at 
Chester and Newell, W. Va , recently out 
on stiike, have returned to their work. 
The men were recently gt anted a wage 
advance of 7 per cent, and have now asked 
that pottery companies defray one-half 
the wages of the "pin boy," who Is a mem- 
ber of eacli pottery crew, and paid by the 
kiln placers The request lias been refused. 

The Vallejo Brick Co Vallejo, Calif., is 
operating at capacity at its plant, and has 
plans mulct way for extensive additions 
for increased output. It Is purposed to 
( reate a fund of about $100,000 for the ex- 
pansion. 

Workers In the sanitary ware branch of 
tlv pottery industry at Trenton, N. J., are 
still out on strike, although the plants are 
filling the positions with other men. About 
5 000 men and women are now said to be 
Idle 


The Tennessee Coal, Iron A Railroad Co,. 
Birmingham, Ala., a subsidiary of the 
A’nited States Steel Corp., is breaking all 
previous production records for pig iron 
at Its furnaces. During December a total 
of 81,000 tons was produced. 

The Youngstown Sheet eft Tube Co., 
Youngstown, O , is planning to blow in 
an additional blast furnace at Its plant at 
an early date. Tho company has recently 
resumed at a number of sheet mills. 

The present steel mill capacity in the 
Niles, u. district, is now about 88 per cent 
of normal A total of 45 of the 51 mills 
are in active production. 

The N. JH C« Taylor Co., Cumberland. 
Md . manufacturer of tin and term* plate, 
is maintaining tegular production at its 
local mills, with close to normal working 

The Gulf States Steel Co, Birmingham, 
Ala . is developing maximum production, 
with its ingot mill at capacity and finishing 
nulls now on double turn. 

The Reading Iron Co,, Reading, Pa., has 
re< ( ntlv advanced the wages of puddlers 
at its mills to $9 80 a ton, as compared with 
a previoiu scale of $S 80 a ton. A pro- 
portionate advance lias also been made in 
the tonnage rates of other material. Com- 
mon labor has been increased from SO to 
33 cents an hour. A total of 6.000 men 
-ne affected by the change, which became 
operative Jan. 15 

Miscellaneous — The Great Texas Oil & 
Befitting <'o, Breekenrldge, Tex., is plan- 
ning for the early operation of its new oil 
irfinery on local site now neuilng comple- 
tion. The ldnnt will have a capacity for 
handling 5,000 bid. of crude oil per day, 
with refining facilities for producing 600 
bid. of lubricating oils and other petro- 
leum byproducts daily, It will represent 
an Investment of close to $1,000,000. 

Tho Fleett j< Hose & Rubber Co., Wil- 
mington, Del, manufacturer of heavy rub- 
ber horn* foi air brake and other service, 
has adopted a night shift at lta plant, in 
addition to regular day operations. The 
company Is said to have orders on hand 
to insure this basis of output for about 
6 months to come. 

The Hudsondale Ochre Works, liudson- 
dale, Pa.. Is increasing production at Its 
plant, and has recently added a night shift 
in addition to the regular day foroe. 

The National Enameling & Stumping Oo., 
New York, is operating Its metal plants In 
the Baltimore, Md.. district at practically 
full capacity, and will continue on this 
schedule for an indefinite period. 

Tin* Lancaster Foundry Co.. Lancaster. 
I’a, manufacturer of iron and steel cast- 
ings, has resumed production at Its plant 
after a shut down since early last July, 
Employment will be given to about 75 
operatives. 


Capital Increases, etc. 


The Glenwood Shale Brick Co , Krle, Pa., 
is maintaining capacity production at its 
plant, and expects to continue on this 
basis throughout the winter season. 

Rubber — The Flske Rubber Co., Chicopee 
Falls, Muss , Is advancing production at Its 
different plants, and practically capacity 
output Is now operative. The works, In 
addition to the lot a I mill, Include the fac- 
tories at Springfield, Mass., Pawtucket. 
R. I., and Milwaukee, Wls.. with present 
daily output of 24,500 casings and 32,600 
tubes, 

The Dunlop Tire & Rubber Co., River 
Rd , Buffalo, N. Y., is making ready for 
Initial produet .on at Its local mill and will 
make an expenditure of approximately 
$750,000 for the installation or necessary 
equipment and Improvements in present ma- 
chinery. It Is expected to give employ- 
ment to a working force of about 5.000 
persons, and to advance this at the rate of 
150 employees a month for a number of 
months to come. It is expected to develop 
an output of 2,500 tires per day. Edwin B. 
Germain is president. 

The Miller Rubber Co., Akron, O., manu- 
facturer of automobile tires, has opened a 
new r plant, recently completed, to oe used 
for the manufacture of rubber gloves. The 
company is resuming this line of production 
after a discontinuance since 1920, 

The Goodyear Tire Sc Rubber Co., Akron, 
O., has refused the demand of employees 
at the Want for a wage advance of 15 per 
cent. The company has Increased the wage 
scale 7| per cent since last July. 

Iron anp SteeIt— The Colorado Fuel & 
Iron Co.. Denver, Coltx, with mills at 
Pueblo, Colo., is arranging to blow in 4 


The Diamond Crystal Salt Co., St. 
<’lalr, Mich., has filed notice of increase 
in capital from $1,500,000 to $2,050,000. 

The Superior Guano Co., 4th Ave. and 
Clinton St., Baltimore. Md., manufacturer 
of fertilizer products, has arranged for an 
Increase in capital from $100,000 to $250,- 
000 . 


The Southwestern Cotton Oil Co., 
Oklahoma City, Okla., has arranged for 
an increase in capital from $100,000 to 
$500,000, for proposed expansion. 

The Healer Zinc Co.j Danville, III., 
has filed notice (of Increase In capital 
from $380,000 to $2,000,000, for expansion. 

Tub American Glue Co., 121 Beverly 
St , Boston, Mass., is disposing of a note 
issue of $2,500,00d, a portion of the pro- 
ceeds to be used for expansion and addi- 
tions to working capital. 

The Buck Glass Co., Fort Ave. and 
Orange St., Baltimore, Md., has arranjged 
for an increase in capital from $150,0$0to 
$250,000. 


The American Harp Rubber Co., 11 Mer- 
cer 8t., New York. N. Y., has filed notice of 
increase In capital from $5, 00$, 000 to 
$7,500,000. 


The Cliptert Brick Co., Sprlngwells, 
Mich., has Increased Its capital from $100,- 
000 to $700,000, for general expansion. 

The Hammbrmill Paper Co., Krle, Pa., is 
disposing of a preferred stock Issue of 


$3,000,000, a portion of the proceeds to be 
used for additional working capital. 

The Lbhioh Portland Cement Co,, 
Allentown, Pa., has arranged for an in- 
crease in capital from $18,000,000 to $25,- 
000,000. 
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PAMPHLETS ETC. 

Th» Business Law Journal i« the 
of a new monthly publication, which will 
contain the current important commercial 
derisions of tire stale am federal 
Each issue wTll present 60 to 60 such «h 
ciaion*. Each decision will bo set forth t 
sufficient length to explain the fa< H. U 
question presented, the courts com lusion. 
and the reasoning upon which the bfum* ‘ l * 
based. The following Is a part 'll list • • 
the subjects under which the. decision 1 * vull 
croup themselves: UorporatloiiH Insurance, 
Bales conli acts, railroads, banking, n*«oti 
able paper, mortgageH. bnnkrupu v, btoloi . 
taxation, mining, workmen's compensation, 
and the decisions of the Eeder.il 1 »•»''' 
Commission dcallnK with unfair « omiim 1 1 
tlon Each issue will also t outrun aiii<l<s 
dealing with piacliial problems of tmiunei 
rial law and recent legislation rineetrnt, 
business, The magazine is inteudr d for the 
use of buslnesH men, manufacturers, bank- 
ers, accountants, credit men, etc. Us ob- 
ject Is to ki<‘p them in touch with He 
current business d« cisions, especially tli<»*.». 
In which a loss has been urmcecHsai ily sir*; 
talncd. The editor will he J*5nn Kdson 
Brady, who since 1910 has been editor of 
the Hankwo Law Journal The niugnz lie 
Is published by tin* Business Law .loin rial 
Co 71 Murray St., New York Cltv 'Un- 
subscription price Is $8 per year. 

The United States Public Health 
Service, Treasury Department, has Issued 
Reprint. 748 on "Physiological Effe< ta of 
Exposure to Low Uoncenti ntlons of Carbon 
Monoxide,” by it K. Savers. F. V Meri- 
wether and W. I'. Yant; Reprint 770, Der- 
mrstoslH Following the Use of Cutting O Is 
and Lubricating t'orn pounds,” by William J 
McConnell, arid Reprint 7Xfi, on "The Effect 
of Gasoliru’ Fumes on Dispensary Attend f 
ance and Output In ft Group of Worker*, 
by Octavius M. Spencer. 

Tine Dominion Bureau ok Statistics, 
Ottawa, Canada, luia issued a booklet on 
"Chemical and Allied Products— 1919 and 
llfcO” and "Coal Statistics for Canada’ 
for the calendar year* 1010, 1020 and 1021. 

Thk Division ok Engineering of the Na- 
tional Research Council has Just Issued a 
booklet giving much Information about its 
organ I /.ait I on, work and personnel The 
National Research Council Is a co operative 
organization of American societies and 
scientific, men concerned with the physical, 
mathematical and biological sciences, and 
the applications to human welfare through 
the agricultural, engineering and medical 
arts. Approximately eighty societies an* in 
eluded. The main offices of the Council 
are at 1701 Massachusetts Avc,. Washing- 
ton, 1). C, pending the completion of its 
permanent building near the Lincoln Me 
‘ morlal. The Division of Engineering has 
officers In the Engineering Soc’otlc* Build- 
ing, 29 West imh St . New York, to facili- 
tate co-operation with the engineering so- 
cieties and the Engineering Foundation 

New If. 8 OrcotiOaiCAL Survey Publica- 
tions: I: 16, Secondary Metals in 1921, by 
J. I 1 . Dunlop (Mineral Resources of tin* 
U. 8, 1921, Part 1), published Oct 12 

1922 ; 1:17, Gold Silver, Copper Lead and 
Zinc In California and Oregon In 1921. bv 
Charles G Yale (Mineral Resources of the 
U. 8, 1921, Part 1), published Oct. 23. 

1922; 1:20, Gold. Silver, Copper, Lead and 
Zinc In Montana in 1921, bv C N Gerry 
(Mineral Resources of the U S. 1921, Part 
1), published Nov. 17. 1922; II 34, Coke 
and Byproducts m 1919-1920. by It. 8 
McBride and F G. Tyron (Mineral Re 
sources of the U. 8, 1920 Par: 11). pub- 
lished Oct. 18. 1922: 11:36, Manufactured 
Gas and Byproducts tn 1920, by R S Mc- 
Bride (Mineral Resources of the U. 8, 1920. 
Part II), published Dec 12, 1922 

Nkw Bureau op Standards Puvufa- 
TIONS 4 Clrc. 24. Publications of the Bureau 
of Standards, Clrc 86, U 8. Govt Specifi- 
cation for Turpentine; Clrc. 102 Specifica- 
tion of Composite Vehicle for Thinning 
Semipaste Paints When the Use of Straight 
Linseed Oil Is Not Justified; Plre 134. 
Specification for Fire-Extinguishing Liquid 
(Carbon Tetrachloride Base) ; Clrc 136. 
Caustic Magnesia Cement ; Scion Paper 
444, Prt|f’tleal Spent rogrnphto Analysis, by 
W. F. Meggers, C C Kleas and l*' .1 Stlm- 
son ; Selen. Paper 448 Deearburlzat'on of 
Ferroehromtum bv Hydrogen. b\ Louis 
Jordan and F. E Swindells; Scion Paper 
452. Structure of Martensitic Carbon 
Steels and Changes in Microstrueture 
Which Occur Upon Tempering, bv Henry 
S. Rawdon and Samuel Epstein ; Selen. 
Paper 468, Preparation and Properties of 
Pure Iron Alloys by Robert P. Neville and 
John R, Cain; Sclen. Paper 457, Gases in 
Metals: 1. The Determination of Combined 
Nitrogen in Iron and Steel and the Change 


in Form at JrifittHjLJgJ Heat-Treatment, The ^xwieiJD ^Jt^^Westcrn^deStS* 

O Jo ^Effect of Temperature, Deformation la manager, 
urn!' Hair. Of Loading on the TeMilo £«£ The IVotS*** 

sub- 
and 

_ now 

f Burners for Changes In Heating Value been* consolidated with ^ the. parent, company, 


md Sp'dfic Gravity, by Walter M. Lerrv, 

I V r Brumbaugh, J H. Eisetnan, <* e ■ 
.Moulton .md G. B Shawn . T<*ch. 1 api-r 

R«-r tarnation of Used Petroleum Lubrl- 
."itmg Otis, by Winslow H. llerschol and 
\ II Anderson. 

Industrial Notes 

Tim: Hazard Advertising Com*, 7 East 
i 2tid St, New York City, armourues ttiat 

II Gardner MrKmow, lormetly advertis- 
ing manager of the National Aniline & 
rii. mb al Co , has recently joined tin* organ- 
izaiion Mr McKerrow’s long experience 
m the textile and chemical industnes has 
giy.-n him an understanding of proeessos 
•md methods that will enable the Hazard 
agt-iny, which specializes on teihnua.1 ac- 

< (amis, to extend its service foi technical 

< bents. 

F. J lyow recently resigned as vice-prod - 
dent of the agency with which In* was asso- 
ciated for more than 6 years and has organ- 
ized an advertising agency under the name 
of F .1 1 >ow Co., Ine , with offices at 15 

West 44th St., New York City. Mi I<ow 
wax for many years advertising manager of 
II. W Johns- Manvllle Co and has also been 
assoi luted with the advertising of the Chi- 
cago Fuse Mfg. Co., American Steam Gauge 
& Valve Mfg. Co, the Schaeffer & Budon- 
bcig Carp., Sureo Co., Ine., and othei eon- 
ecins In the technical field. 

Stkwart-Thill Co. is the now name of 
the Walter L. Flower Co. of St. Louis, dis- 
trict representative of the Conveyors Corp 
of America, Chicago. Tire personnel of the 
organization remains tiie i«nw and offices 
will he continued at 312 8th St , St. Louis. 

The directors of GlFFORD-Woon Co., Hud- 
son, N Y., at a. recent meeting appointed 
Joseph A Boucher to the position of sales 
mnnugci . 

The Air Reduction Sales Co, New York 
City, has consolidated its executive offices 
at 120 Broadway and 160 Fifth Ave . which 
w'il now be located at 312 Madison Ave., 
New York City. 

E M. Rhoads, president mid treasurer of 
the Sanitary Co. of America, Iras disposed 
of his controlling Interest m that company 
and resigned from the management on Jan. 
5, 1923. A number of the former officers 
of the Sanitary Co of America, together 
with factory superintendents, etc , are asso- 
ciated in the building of a soli pipe plant 
at ltoyertown. Pa., to be known as tin* East- 
ern Foundry Co. The personnel of th's 
latter company Is ns follows: E M Rhoads, 
president ; 14. W. Frederick, vice-president ; 
Grant P. Bechtel, secretary and assistant 
treasurer; Daniel G. Burkett, assistant 
secretary and purchasing agent, and Harry 
R Trout, general superintendent 

Took Brothkrr have moved their execu- 
tive and sales offleos to 110 Bant 42nd St., 
New York. 

The Comjuibtion Engineering Conr., 
New York, announces the acquisition of tho 
Quinn Oil Burner & Torch Co. W. R 
Quinn, former president of the Quinn OM 
Burner & Torch Co., has become associated 
with the Combustion Engineering Corp. as 
manager of its fuel oil department. 

Tun Chain Belt Co.. Milwaukee, Wis., 
announces the appointment of Fitclr S. Bos- 
wotllr ns manager of the Chicago office, 
effe< tive Jan. 1, 1923. Mr Bosworth has 
been in charge of the Chain Belt Co.’s 
St Isiuis office for the last 3 years and has 
special'zod on chain and conveying engi- 
neering problems. With him will be asso- 
ciated Raymond X. Raymond, who for 
several yenrs has been connected with the 
export sales department In Milwaukee. 
Thomas F. Scannell, formerly of the Chi- 
cago office, has been placed in charge of 
the St. Txniis office. 

The Jersey City Weeding Swor of the 
Metal & Thermit Corp., in addition to its 
present facilities for undertnk'ng Thermit 
welding repairs, has also been recently 
equipped for making welds on lighter sec- 
tions by means of the oxy-acetylene and 
electric processes. This service will be of 
particular value in cases where large pro- 
duction work is desired. Work can be 
called for and delivered by truck. This 
policy of equipping welding shops with the 
additional welding facilities, as described 
above, will later be extended to the other 
welding plants. 


Dodge 'Man'll fa during Corp., which was or- 
ganized and began business last July- The 
Dodge Manufat luring Corp. at that time 
took over tire two long-established manu- 
facturing conn-ms, Dodge Manufacturing 
Co organized in 1880 and Dodge Steel 
J’uiley Corp, organized in 1917 as the suc- 
cessor erf iht* Oneida Steel Pulley Co . which 
began Hi*' manufacture of steel pulleys in 
1900. Since July, 1922, the manufacture of 
Dodge, Oneida and Keystone power trans- 
mission appliances and Dodge heavy oil en- 
gines has >x eri conducted bv the Dodge 
Manufacturing Corp. The distribution of 
Dodge products, which inis heretofore been 
done under lire name of the Dodge Sales & 
Engineering Co , xviil her rafter be conducted 
by the sales department of the Dodge 
Manufacturing Dorp, with Duncan J. 
Campbell, general sales manager, In charge, 
and John A Beynon assistant general sales 
manager. 


Coming Meetings 
and Events 

American Association of Engineers will 
hold its annual convention in Norfolk, Va., 
May 7 to 9 

American Ceramic Society will hold Its 
annual meeting In Pittsburgh, Pa., Feb. it 
to 17, 1923. 

American Chemical Society will hold its 
spring meeting April 8 to 7, 1928, at Nsw 
Haven, Conn. 

American Electrochemical Society will 
hold Its spring meeting May 8. 4 and 6, 
1923, at the Commodore Hotel, New York. 

American Foundrymkn's Association 
will hold a meeting in Cleveland, O., April 
28 to May 4. 

American Institute of Minino an® 
Metallurgical Engineers will hold its an- 
nual meeting in New York City during th# 
week of Feb 19. 1923. 

American Society for Steel Tricatin® 
will hold its winter sectional meeting in 
the City Club, Chicago, Feb. 8 and 9. 1928. 

American Society for Testing Ma- 
terials will hold its twenty-sixth annua! 
meeting at the Chalfonte-Haddon Hall 
Hotel, Atlantic City, beginning Monday, 
June 25, 1923, and ending either ‘Friday or 
Saturday of that week. 

International Chamber of Commeicu 
will hold its second general meeting In 
Rome, Italy, March 19-26, 1923. 

National Foreign Trade Council will 
hold Its annual conference April 25, 26 and 
27, 1923, in New Orleans, La. 

New Jersey Chemical Society holds a 
meeting at Stettera Restaurant, 842 Broad 
St., Newark, N. J , the second Monday of 
every month. 

Society of Industrial Engineers, with 
headquarters In Chicago, will hold its spring 
convention In Cincinnati, April 18, 19 and 
20, 1923. The major subject will be “Man- 
agement Problems of the smaller Flanta." 

A Pai*er Induhtrieh Exposition will be 
held In Grand Central Palace, New York 
City, during the week of April 9, 1928, by 
the International Exposition Co. 

The following meetings are scheduled 
to be held In Rumford Hall. Chemists' 
Club, East 41st St„ New York City: 
Feb. 9 — American Electrochemical Society 
(in charge), Society of Chemical Industry. 
Socl^tf* de Chimio Induptrielle, American 
Chemical Society. Joint meeting. March • — 
American Chemical Society, Nichols Medal. 
March 23— Society of Chemical Industry, 
regular meeting. April 20 — Society of 
Chemical Industry (in charge), American 
Electrochemical Society, Society de Chlmto 
Jndustrlelle, American Chemical Society, 
joint meeting. May 4 — Amerioan Chemioal 
Society, regular meeting. May 11— -Socldt# 
de Chimio Industrlelle (In charge), Ameri- 
can Chemical Society, American Electro- 
chemical Society, Society of _ Chemical In- 
dustry, Joint meeting. May 18 — Society of 
Chemical Industry, regular meeting. June 
(--American Chemical Society, regular 
meeting. a 
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Bootlegging Is Developing 

The Fine Art of Smuggling 

C CONTEMPORARY philosophers, particularly those 
> of a thirsty inclination, have often said that prohi- 
bition is responsible for making the United States a 
nation of criminals. In view of the widespread viola- 
tion of the Eighteenth Amendment, we have never been 
disposed to controvert their argument. Recently, how- 
ever, a prominent manufacturer of fine chemicals has 
called our attention to another phase of the prohibition 
problem that seems to carry with it a serious menace 
to certain of our chemical industries. 

When an industry grows to tremendous proportions, 
byproducts often become sources of unexpected profit. 
Now, as bootlegging has gradually reached the stage 
of big business, it is perhaps natural that it should 
develop some profitable sidelines. One of these is smug - 
gling, and along the coast lines and international bor- 
ders an illicit trafiic of no mean proportions has been 
developed within the past few years. It was recently 
stated in Congress, on no less authority than that of 
t hi Stale Department, that from the little islands of 
the Bahamas alone over 1,200,000 gallons of liquor is 
annually smuggled into the United States. As this 
tratik became established on such a large scale, and 
with comparative ease, it was not unnatural that the 
bootlegger should reach out for a profitable expansion 
of his business. With the same equipment that was 
required to bring in 50 or 100 cases of a material as 
bulh\ as liquor, he found that he could handle thou- 
s'lrYs of dollais worth of expensive drugs, pharmaeeuti- 
< als or tine perfumes. To be sure, the risk was a little 
greater, the penalties considerably more severe, but prob- 
abl\ these dangers served merely to add zest to the 
bootlegger’s game. 

Diir manufacturing friend tells us that as a result 
( d this diversion the country is being flooded with 
smuggled drops •-salvarsan being a particularly promi- 
nent ••xatnple. Much the same condition also exists in 
thi 1 case ol high-oriced synthetics used by the perfumers 
and extract manufacturers. And, too, the dope and 
narcotic traffic continues without abatement. 

I hat these clandestine importations threaten the very 
existence of Ameiican industries is obvious. Just what 
the domestic manufacturer can do to prevent them, 
however, is not so clear. He can insist on better en- 
forcement, and can and should aid the federal authorities 
1,1 f em ‘ting out information regarding the origin and 
“ource of material believed to have been illegally im- 
ported. He should not lose sight of the fact, too. that 
under section 516 of the new tariff law the American 
Producer for the first time in history has been given 
the privilege of appealing to the customs authorities 
or information regarding classification and appraise- 


ment of competitive imported products. This is one 
very definite way in which the attention of the govern- 
ment can be centered on imports of questionable origin. 
In time, other procedures will doubtless suggest them- 
selves, but. it behooves the' eh unical industries to take 
immediate steps to put an end to this disastrous phase 
of the bootlegger’s activity. 


Pearly Gates 

For the Unregenerate 

N the last October number of our French contemporary 
Chwtir at Industrie, MM. Clement and Revi^re an- 
nounce their achievement of synthetic mother-of-pearl. 

1 he pearl oyster, it appears, secretes an albumenoid 
material called “conchyoline,” which contains calcium 
carbonate and water, and tin* authors found that when 
calcium carbonate is precipitated in a colloidal medium y 
under certain conditions, it forms a network of particles 
which displays the optical phenomena of a grating. Salts 
of other metals show similar but less pleasing effects 
owing apparently to the finer grain of the calcium 
carbonate. 

We confess to a sense ol shock about this invention. 
We didn’t mind the corrugated domestic rainbows 
brought out on so-called Tiffany glass years ago. But 
this is different. Wt> went to Sunday School with dili- 
gence and learned our lessons to the end that we might 
eventually march in triumph through gates of just such 
pearly splendor, get an equipment of wings and a harp, 
and proceed to enjoy ourselves with a definite quality 
ol distinction. Now' along come these two Frenchmen 
with their precipitated calcium carbonate, and before 
w'e know it some movie magnate from Hollywood who 
never went 1o Sunday School will set up a “palatial 
residence” across the way, and in front of it will be 
the very pearly gates of our young desire — and no 
brimstone pit at the left entrance for our dearest 
enemies. It's too bad. 


Beyond the Control 
Of the Directors 

AT THE general meeting of the stockholders of the 
i \ Magadi Soda Co., Ltd., held in London on Dec. 11 
last, S. Samuel, the chairman of the board, said that 
“the very unsatisfactory position of the company had 
been brought about by causes beyond the control of the 
directors. Production had been hindered throughout 
by the failing of machinery and the fixing of the rate 
of exchange at 2 shillings to the rupee.” 

This brings up a very interesting question. Was the 
failure of the machinery wholly beyond the control of 
the directors? We admit the rate of exchange was. 
Suppose the accounts had not been properly kept and 
at the annual meeting they would have been unable to 
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tell what their assets and liabilities were. Would that 
have been “beyond the control of the directors”? It 
would not, and yet directors are not chosen because they 
are expert accountants. Suppose they had neglected to 
make sales, although there was a good market. They 
would have been to blame, and yet they were not all 
chosen because they were alkali salesmen. Then why 
was it beyond their control if the machinery they 
bought was improperly designed or improperly chosen? 
The decision to purchase certain equipment is just as 
much a part of their business as is keeping accounts 
and selling their product. 

Later in the report we read that “the defects of the 
new bucket-dredger which had been sent to Magadi 
had now l>een made good and tin- dredger had been 
restarted; in a few weeks there would be a minimum 
production of soda at the rate of 100,000 tons a year.” 
Why wouldn’t the bucket-dredger work when it was 
set up? Evidently beeauAe it w r as improperly designed 
for the work in hand. Maybe a member of the board 
who doesn't know anything of technology bought it 
from an officer of a machinery company who knows 
nothing of soda production. 

The chairman of the board made an error that is 
even more common in this country than it is in Eng- 
land — namely, that ignorance of technology is excusable 
among the directors of a manufacturing corporation. 
In point of fact the board of a corporation is a unit. 
No one man can know everything. To have a con- 
sultant on call will not solve the problem, because those 
who are not properly informed do not know when to 
send for him. It is just as important to have a compe- 
tent technologist among their number, to avoid such 
mistakes as this, as it is to have men who can read a 
balance sheet. Then these mistakes will not be “beyond 
the power” of directors. The condition will be within 
their control and the errors will be avoided. 


Growing More 

And More Helpless 

C ONGRESSMAN RAINEY of Illinois declares that 
there are now on the federal payroll and on state 
and municipal payrolls, and pensioners and others who 
are maintained by taxes, about 2,350,000 men and 
women. That would indicate that 15,000,000 persons 
in the United States live on taxes collected from their 
fellow citizens. There are onl> 30,000,000 of us engaged 
in productive labor. Therefore every two persons so 
engaged support besides their own families at least one 
man, woman or child by the taxes they pay. If they 
don’t pay it in taxes they pay it in rents or other living 
expenses. 

In 1897 there were 1 (57 federal deputies, agents, etc.; 
in 1907 there were 3,000, and m 1922 there were over 
30,000 federal deputies, agents and inspectors on the 
government payroll. Within the last 65 years federal 
taxes have increased from 46 cents to $30 per capita. 
The latest plan for adding to the tax burden is to 
collect the British debt on the best possible terms and 
then .blow in the whole four or five billions on a soldiers’ 
bonus. 

What are we going to do about it? 

No matter what we think as individuals, these plans 
may go through. Politicians respond to what they think 
is public opinion, and this noise to which they are obedi- 
ent does not contain as yet any intimation that taxes 
raise rents and living expenses. The noise demands 


that commissioners be appointed to examine into and 
control nearly everything there is. The politicians obey. 

When this government was organized there was 
Thomas Jefferson, who held that the people should 
manage their own affairs and that we should have as 
little government as possible. ALEXANDER HAMILTON,, 
on the other hand, upheld the idea of a strong central 
government to control affairs. Both were philosophers, 
and thoughtful men. We have discarded JEFFERSON 
and followed Hamilton, which might have been well 
enough if we had only kept our wits about us. But 
vve followed thoughtlessly. We demanded government 
control of anything and everything until now it has 
become a burden. As an example, the Bureau of Indian 
Affairs supports between 5,000 and 6,000 employees to 
look after 200,000 Indians, and the Indians are suffering 
from lack of intelligent and conscientious attention. 
Nevertheless this same bureau asks for an appropria- 
tion of $13,000,000 for the coming year. The govern- 
ment Is fairly choked with just such abnormal growths 
on various parts of its system. 

Some day the pendulum is bound to swing back for 
the same reason that a rocket that goes up must come' 
down. We as a people shall grow tired of the infernal 
cost of so much government. The noise will say so, 
and the politicians will proceed to cut. and slash. They 
will not do so intelligently, because it is the habit of 
politicians to address themselves to window-dressing 
rather than to look ahead beyond the next election. So* 
we would better prepare to manage our own affairs 
without government support. This simpler and less 
expensive and less helpful and less meddlesome gov- 
ernment may be slow in coming, but it is bound to- 
arrive some day. It will be wise for us to consider our 
situation beforehand. 


Smoke Damage 

And Chimney Height 

O N page 1220 of our issue of Dec. 20, 1922, we pub- 
lished a brief abstract of a decision on a smoke suit 
dating back to 1917, in which the plaintiff was given a 
judgment for some damage incurred while the flue sys- 
tem of the St. Louis Smelting & Refining Co. was under 
reconstruction. Unfortunately, however, the caption 
of the note stated that “Doubling Height of Smelter- 
Stack Causes Fume Damage.” 

Our readers will doubtless recognize in this one of 
the slips and errors which happen to any organization 
of mere humans. Those interested in smoke have fol- 
lowed our very full accounts appearing during the last 
5 years of investigations on that problem. These re- 
searches have established so clearly as to be beyond: 
reasonable doubt that no crop damage results from SO* 
fumigation except when definitely known concentra- 
tions are exceeded for definitely known times and under 
optimum conditions of sunlight and humidity. In other 
words, sulphur is successfully eliminated from a smelter 
system by correct dilution of the flue gases into the 
surrounding atmosphere before the smoke stream 
touches the ground. It is self-evident that this dilution 
increases with the temperature of the gases and the 
elevation at which they are discharged. 

Therefore the possibility that crop damage could be 
increased by doubling the height of a stack — other con- 
ditions remaining the same — is so remote that those 
cognizant of the smoke situation would unconsciously 
appraise oilr headline as an error. 
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The Raging Battle 
Of the Oil Titans 

T HE greatest legal struggle in the history of Ameri- 
can industry is now going on in an effort to decide 
what is what and who is who in the oil-cracking busi- 
ness. Hundreds of millions of dollars are involved, a 
money value with which there are few comparisons. 
Tales of Captain Kidd's treasure chests or even stories 
of the fortunes of modern bootleggers would have to 
be put through at least a seven-stage radio amplifier to 
be heard in this battle of the oil Titans. We are now 
producing annually about six billion gallons of gasoline 
in this country. Imagine the great, green depth of 
Niagara Falls roaring away for about 45 minutes and 
one may perhaps visualize our annual gasoline produc- 
tion. The proportion of “cracked” to straight-run gaso- 
line made from the crudes is rapidly approaching a 
one-to-one ratio. Fuel oil passed through an efficient 
cracking plant is enhanced in value about 6 cents per 
gallon. 

Why the big fuss? Simply because the elements of 
oil cracking, heavier hydrocarbons to lighter ones, were 
discovered when present-day gray beards were living in 
“The Days of Real Sport” with Skinnay and the Pup. 
Coupled with the general situation is a crippled, sadly 
underpaid Patent Office. That gasoline was produced 
in substantial quantities by the old-fashioned cracking 
processes was reported by Prof. C. F. CHANDLER away 
back in the pre-bicycle age. And we moderns know too 
that a very large part of what is now included In the 
gasoline or motor fuel fraction was formerly run into 
the kerosene fraction. True the yield of gasoline is 
increased and its quality is improved by distilling or 
cracking under pressure, but Krey, Dewar and Redwood 
and others developed processes of this sort back in the 
lower Pleistocene. And now, too, interested people are 
discovering that fossil apparatus discovered in the chalk 
clifTs of Bayonne and other points can be operated so 
as to produce gasoline. Furthermore, it is rumored that 
some of the curious markings on papyri carefully pre- 
served at the Patent Office have been made to blossom, 
like Japanese pith flowers, into working drawings of 
gasoline-cracking apparatus. 

To one who is not a Jaek-be-nimble lawyer, and not 
azing into a crystal, several things appear to stand 
out as real. Somebody must have had to dynamite away 
a deal of conservatism and start the thing going — show 
that marketable cracked gasoline could be manufactured 
m a big American way, and at a cozy profit. It seems 
to us that this was William M. Burton. To a casual 
reader of the daily papers it appears that Burton stills 
have been known to blow up when you didn’t want them 
to. We understand that one of the big troubles has 
been the formation or carbon or coke. We are told 
that many forms of apparatus have been built, some 
with the tubes running north and others west, but 
the carbon deposits just the same. Then somebody dis- 
covered that if the oil is heated hot enough and then 
passed into a receiver, insulated so not to lose the heat, 
the cracking proceeds for some time and most of the 
coke forms and is deposited in this insulated chamber, 
removed from the heating surfaces. It seems that this 
principle is made use of by CROSS and by Dubbs. 

The legal struggle has settled .down to four or five 
major contestants, each with an impressive rosary of 
patents. In the meantime, conditions in the industry 
have become such that it is practically imperative for 


a refiner to “crack” or be cracked. The freedom of 
the whole industry is, to a large degree, at stake. If the 
courts should hold that one or two of the earlier live 
patents, now in litigation, are basic, then the whole 
industry will have to pay tribute. Ten cents per barrel 
of stock treated is the royalty proposed by oie concern. 

It seems likely, at least we hope, that out of this 
great polygonal debate will come a clarification of our 
patent law, the establishment of new precedents as to 
what is patentable matter. We have noted the recent 
decision, after appeal, in the case of the Saybolt patents 
for absorbing gasoline vapor under pressure from nat- 
ural gas, that the said process and patents merely set 
forth certain simple and widely understood principles 
of physics. How long will American industries tolerate 
$2,000 patent examiners to grind out confusion for the 
$15,000 judges, to the delectation of the $50,000 lawyers 
and the despair of those who pay for it all? 

Awaiting Operating Data 
On the Colloid Mill 

A BOUT 30 months ago the first article on the colloid 
l mill was published by its inventor, Dr. Herman 
Plauson. From this and subsequent articles we have 
built up our present conception of a grinding mechanism 
that has attracted world-wide attention. The idea seems 
to be to subject a substance suspended in liquid to 
the extreme disintegrative action of teeth set on a 
cylinder which rotates at high speed and drives the 
particles against stationary teeth set on a concentric 
shell. The cylinder is designed to operate at very high 
speed, claims having been made of an attained periph- 
eral speed of 650 ft. per second and a possible speed 
of over 3,000 ft. per second. This is the so-called im- 
pact type mill, which, together with the friction type 
mill, was described in detail in our issue for Jan. 10. 

There seems nothing impossible in the conception of * 
such disintegration. To anyone who has worked with 
d.ve pastes or other substances where fine subdivision 
is essential, a mechanical disintegrator is conceivable. 
But the stumbling blocks in the way of complete 
optimism regarding its utility are incidental to the 
terrific speed that is necessary. First, there is the 
wear and tear of heavy work at high speed. Of course 
in a machine like the Sharpies supercentrifugal we have 
speeds which the colloid mill probably would not reach; 
but the supercentrifugal has a relatively light cylinder 
rotating in air, while the colloid mill must have a 
heavier cylinder operating in a liquid. If the mill is 
used to make actual or near colloidal solutions, the liquid* 
would often be viscous. As a matter of fact, in terms 
of 1,000 r.p.m., any liquid is viscous. Then the mechan- 
ical details of construction of such a mill on a com- 
mercial scale offer a formidable problem. Of course 
it is not impossible, but it presents such difficulty as 
to make commercial success almost a greater achieve- 
ment than the invention itself. Finally, after the mill 
has been made a mechanical possibility, the high oper- 
ating cost for power and the replacement cost of worn 
parts due to heavy wear and tear present operating 
difficulties that suggest a distinct economic handicap. 

So far there are no existing data on the operation 
of the mill and they are being awaited with interest. 
The difficulties outlined here are not regarded as in- 
superable; they merely indicate the very definite engi- 
neering problem that must be solved before the milli 
can be a success. 
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tell what their assets and liabilities were. Would that 
have been “beyond the control of the directors”? It 
would not, and yet directors are not chosen because they 
are expert accountants. Suppose they had neglected to 
make sales, although there was a good market. They 
would have been to blame, and yet they were not all 
chosen because they were alkali salesmen. Then why 
was it beyond their control if the machinery they 
bought was improperly designed or improperly chosen? 
The decision to purchase certain equipment is just as 
much a part of their business as is keeping accounts 
and selling their product. 

Later in the report we read that “the defects of the 
new bucket-dredger which had been sent to Magadi 
had now l>een made good and tin- dredger had been 
restarted; in a few weeks there would be a minimum 
production of soda at the rate of 100,000 tons a year.” 
Why wouldn’t the bucket-dredger work when it was 
set up? Evidently beeauAe it w r as improperly designed 
for the work in hand. Maybe a member of the board 
who doesn't know anything of technology bought it 
from an officer of a machinery company who knows 
nothing of soda production. 

The chairman of the board made an error that is 
even more common in this country than it is in Eng- 
land — namely, that ignorance of technology is excusable 
among the directors of a manufacturing corporation. 
In point of fact the board of a corporation is a unit. 
No one man can know everything. To have a con- 
sultant on call will not solve the problem, because those 
who are not properly informed do not know when to 
send for him. It is just as important to have a compe- 
tent technologist among their number, to avoid such 
mistakes as this, as it is to have men who can read a 
balance sheet. Then these mistakes will not be “beyond 
the power” of directors. The condition will be within 
their control and the errors will be avoided. 


Growing More 

And More Helpless 

C ONGRESSMAN RAINEY of Illinois declares that 
there are now on the federal payroll and on state 
and municipal payrolls, and pensioners and others who 
are maintained by taxes, about 2,350,000 men and 
women. That would indicate that 15,000,000 persons 
in the United States live on taxes collected from their 
fellow citizens. There are onl> 30,000,000 of us engaged 
in productive labor. Therefore every two persons so 
engaged support besides their own families at least one 
man, woman or child by the taxes they pay. If they 
don’t pay it in taxes they pay it in rents or other living 
expenses. 

In 1897 there were 1 (57 federal deputies, agents, etc.; 
in 1907 there were 3,000, and m 1922 there were over 
30,000 federal deputies, agents and inspectors on the 
government payroll. Within the last 65 years federal 
taxes have increased from 46 cents to $30 per capita. 
The latest plan for adding to the tax burden is to 
collect the British debt on the best possible terms and 
then .blow in the whole four or five billions on a soldiers’ 
bonus. 

What are we going to do about it? 

No matter what we think as individuals, these plans 
may go through. Politicians respond to what they think 
is public opinion, and this noise to which they are obedi- 
ent does not contain as yet any intimation that taxes 
raise rents and living expenses. The noise demands 


that commissioners be appointed to examine into and 
control nearly everything there is. The politicians obey. 

When this government was organized there was 
Thomas Jefferson, who held that the people should 
manage their own affairs and that we should have as 
little government as possible. ALEXANDER HAMILTON,, 
on the other hand, upheld the idea of a strong central 
government to control affairs. Both were philosophers, 
and thoughtful men. We have discarded JEFFERSON 
and followed Hamilton, which might have been well 
enough if we had only kept our wits about us. But 
vve followed thoughtlessly. We demanded government 
control of anything and everything until now it has 
become a burden. As an example, the Bureau of Indian 
Affairs supports between 5,000 and 6,000 employees to 
look after 200,000 Indians, and the Indians are suffering 
from lack of intelligent and conscientious attention. 
Nevertheless this same bureau asks for an appropria- 
tion of $13,000,000 for the coming year. The govern- 
ment Is fairly choked with just such abnormal growths 
on various parts of its system. 

Some day the pendulum is bound to swing back for 
the same reason that a rocket that goes up must come' 
down. We as a people shall grow tired of the infernal 
cost of so much government. The noise will say so, 
and the politicians will proceed to cut. and slash. They 
will not do so intelligently, because it is the habit of 
politicians to address themselves to window-dressing 
rather than to look ahead beyond the next election. So* 
we would better prepare to manage our own affairs 
without government support. This simpler and less 
expensive and less helpful and less meddlesome gov- 
ernment may be slow in coming, but it is bound to- 
arrive some day. It will be wise for us to consider our 
situation beforehand. 


Smoke Damage 

And Chimney Height 

O N page 1220 of our issue of Dec. 20, 1922, we pub- 
lished a brief abstract of a decision on a smoke suit 
dating back to 1917, in which the plaintiff was given a 
judgment for some damage incurred while the flue sys- 
tem of the St. Louis Smelting & Refining Co. was under 
reconstruction. Unfortunately, however, the caption 
of the note stated that “Doubling Height of Smelter- 
Stack Causes Fume Damage.” 

Our readers will doubtless recognize in this one of 
the slips and errors which happen to any organization 
of mere humans. Those interested in smoke have fol- 
lowed our very full accounts appearing during the last 
5 years of investigations on that problem. These re- 
searches have established so clearly as to be beyond: 
reasonable doubt that no crop damage results from SO* 
fumigation except when definitely known concentra- 
tions are exceeded for definitely known times and under 
optimum conditions of sunlight and humidity. In other 
words, sulphur is successfully eliminated from a smelter 
system by correct dilution of the flue gases into the 
surrounding atmosphere before the smoke stream 
touches the ground. It is self-evident that this dilution 
increases with the temperature of the gases and the 
elevation at which they are discharged. 

Therefore the possibility that crop damage could be 
increased by doubling the height of a stack — other con- 
ditions remaining the same — is so remote that those 
cognizant of the smoke situation would unconsciously 
appraise oilr headline as an error. 
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A Protest 

To the Editor of Chemical & Metallurgical Engineering 
Sir: — T he American nation is, I am told, specially 
courteous to women. I take it therefore for granted 
that you will publish in full this letter. 

Friends have put before me pages 776 and 777 of 
your journal for Oct. 18, 1922, and I am assured that 
your paper has a wide circulation among American 
engineers and chemists. To my great astonishment 
my cartoon which appeared in the Fliegerule Bldtter 
has been reprinted without my permission and has been 
explained at the same time in a way which excels the 
misrepresentations disseminated during the world war 
in the Northcliffe and other press of the former enemies 
of Germany. The following explanation of my satirical 
cartoon may suffice: 

The Fliegende Blatter is an entirely non-political 
paper, which ridicules and condemns human weakness 
of every kind. Vox populi means the voice and judg- 
ment of the masses in all countries of the world. Now- 
adays people are generally not guided by leaders of a 
supernormal intellect, intelligence and very high qual- 
ification, but in the first instance the mind of the 
masses is dependent on the press, the influence of which 
is increasing everywhere. 

The fallacy of human leaders is proved by the down- 
fall of Woodrow Wilson in your country and Lloyd 
George in England, not to speak of the German leaders 
in 1914 to 1918. The press leading the masses is imbued 
with phrases and catchwords. The owners and gov- 
ernors of the press are rarely guided by ideals, but 
mostly by egoistic thoughts. The masses are like a 
flock of sheep ( Hamm el herd a) , who follow the guide- 
wether (Leilhammel) . In a great many countries the 
“Leithammel” of the press are “wolves in sheep’s cloth- 
ing,” who feed the sheep with phrases and catchwords. 
This, my general impression of all countries, was pic- 
tured in my cartoon. I regret that such long interpreta- 
tion is necessary to prove that the author of your article 
has not understood the proper meaning of the word 
“vox populi” and of my cartoon and that a journal of 
your position and reputation has published such wrong 
judgment of my country without consideration of the 
true state of affairs in all countries. 

Rathe Olshausbn-Soh6nbkrgkr. 

Munich, Germanj. 

Editor’s Note: We gladly grant space for our corre- 
spondent’s explanation. Our interpretation of the 
cartoon still seems particularly fitting to conditions in 
Germany, where the masses have been exploited by a 
few industrialists. 


Numbering of Steel 

To the Editor of Chemical & Metallurgical Engineering 

Sir: — It is curious how variously a piece of writing 
can be viewed. Your editorial of Dec. 27 leaves one of 
your correspondents dizzy from your persiflage, while 
to some others of us it appears to be a sensible con- 
structive review of the situation. 

The question of numbering or codifying steels is of 
considerable importance. But if it is to be discussed in- 
telligently, every proponent of a numbering system 
should start by stating quite definitely the purposes to 
be served by the system. 

To my mind there are two main spheres of usefulness 
for a numbering system : 

(1) A manufacturer who makes machine parts and 
purchases semi-finished steel bars, blooms, etc., of vari- 


ous grades and desires to give each grade of steel a 
designation so that it may be readily recognized and 
referred to, to the end that the correct steel shall be 
selected and used for each part to be manufactured. 

( 2 ) A designer wishes to use on his drawings a sim- 
ple notation which shall show the kind of •steel to be 
used for each part. 

These two applications are to a certain extent over- 
lapping and in practice will be subject to many minor 
variations and developments. They do, however, show 
the essential characteristics required of any useful sys- 
tem of designating steels. Both uses lead eventually to 
the purchasing agent, and in this fact lies the necessity 
that the numbering system to be really useful must be 
perfectly definite. Suppose that under a system applied 
to our No. 1 purpose, the stock of a given steel is run- 
ning low and the stock clerk requisitions 100 bars 4 in. 
square by 10 ft. long of XYX steel. The designation 
XYX is sufficient and satisfactory if it enables the 
clerk in the purchasing department to fill out as a 
matter of simple routine a request for bids or an order 
which will indicate without further question the steel 
required. To my mind this can be done only by having 
the symbol XYX represent a complete and definite speci- 
fication. A symbol which merely indicates the general 
proportions of the principal elements is useless to the 
purchasing agent. To place his order intelligently he 
must have an open-or-shut specification on which he 
can accept or reject without argument. 

Similarly for our No. 2 purpose. To fulfill the de- 
signer’s needs the designation on the drawing must 
leave no doubt as to the properties of the finished piece. 
These must be so clearly expressed that it becomes a 
routine matter to select the raw material and to choose 
the processes it is to undergo to give the desired results. 
Again the symbol designating the steel must lead to a 
complete specification. 

It is evident that for semi-finished material (our 


purpose No. 1) the numbering will in most cases lead 
only to a specification as to chemical composition, while 
for finished parts (our purpose No. 2) the specification 
must usually cover physical properties with some indica- 
tion as to the chemical composition, but in both cases 
the numbering to be of practical value must give a con- 
crete, definite account of the steel it describes. 

... 3 , ri, . ,, Lawford H. Fry. 

Standard Heel Works < <> 

Iturnbam, Pa. 


Studies on Graphite Crucibles 

In order to investigate the crucible-making properties 
of American graphites as compared to foreign graphites, 
seven sets of crucibles, six to the set, were made by the 
Vesuvius Crucible Co., according to a formula furnished 
by the Ceramic station of the Bureau of Mines. 

In arriving at this formula, the bond clays were varied 
and the Ceylon graphite kept constant. Crucibles made 
from the most promising mixes were tested in steel- 
melting practice at the Lockport, N. Y., plant of the 
Simonds Manufacturing Co. Some of the crucibles gave 
ten melts before failure, which is considered excellent 
practice. 

Using the most promising mix of bond clays and 
graphite obtained in the above-mentioned tests, seven 
sets of crucibles were made up using seven different 
graphites and are now awaiting test. Thei graphites 
used were Ceylon, Madagascar, Alabama, New York, 
Montana, Texas and Canadian. 
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How 'Asbestos-Protected Metal 99 
Was Developed Commecially* 

By J. H. Young 

Senior Industrial Fallow, Mellon fnstituto of Industrial Research. 

University of I'jttKhurKh. IhttHburBh, l'a. 


/ The Early Stages of Develop- 
I ment and the Peculiar Problems 
Which Had to Be Solved Before 
the Product Became a Commer- 
cial Success— The Process of 
Manufacture — Some Still Un- 
solved Problems 


T HERE art* two fundamental problems with which 
man has had to contend since lime prehistoric. 
Man’s first duty has been to pro\ide food and his 
second to provide shelter. Accordingly, the general 
subject “building materials” is not one which is impres- 
sive b.v its newness; it is one which has been with us 
always and that always will remain. However, with the 
advent of the modern factory and chemical industry, 
there have come some novel phases of the subject which 
are of interest to the chemical engineer. 

As a rub*, the chemical engineer has busied himself 
with chemical processes and equipment and has given 
but little attention to the selection of the proper build- 
ing materials to house his industry. This constructional 
task has been left to the architect; and although this 
specialist has conscientiously done his best and. as a 
rule, has made wise selections of his materials, his 
training does not fit him for meeting the many prob- 
lems connected with the proper housing of the various 
and highly diversified chemical industries, without 
advice from those who should be peculiarly well qualified 
to render such aid — namely, the chemical engineers. 
In times past this advice has been neither sought nor 
offered. As one result, buildings containing much lead 
in their structures have been erected to house industries 
in which high concentrations of acetic acid prevail in the 
atmosphere. Concrete, copper, aluminum, zinc and steel 
— in fact, all building material — have limitations and 
have been used under conditions for which they are not 
adapted. Therefore the chemical engineer may quite 
profitably study the materials available for his buildings 
as well as those used in its equipment. 

During the development and expansion of the steel 
industry corrugated steel sheets, either the so-called 
black-iron or the galvanized iron sheets, have come into 
very wide use as a roofing and siding material on indus- 
trial buildings. The comparatively short life of these 
sheets has led to the development of a number of useful 
roofing and siding materials for industrial buildings, 
each of w r hich nevertheless leaves something to be 
desired. In other words, the perfect roofing and siding 
material is yet to l>e evolved. Among the comparatively 
new roofing and siding materials which have been de- 
veloped is the so-called asbestos-protected metal and it 
is particularly with this product that this paper deals. 

Early Story ok Asbestos-Protected Metal 

The early history of many American industries teems 
with tales of struggles against great odds. The sur- 
viving manufacturers usually owe final success to the 
courage, faith and active optimism of a single individ- 
ual who has never recognized defeat when he en- 
countered it. Such has been the case with the asbestos- 
protected metal industry. Starting in 1905, at Canton, 
Mass., with an idea that a steel sheet could be protected 

•Paper presented at the Richmond meeting of the American In- 
stitute of Chemical Engineers, Dee. 6-9, 1922. 


from corrosion by dipping it in molten asphalt and then 
pressing a layer of asbestos felt on each side of the 
coated steel to protect the asphalt, H. H. Robertson 
stuck by his idea through thick and thin, and there 
was considerable thin until the present product was 
evolved. 

As may readily be imagined, the original product was 
a failure, the asbestos felt rapidly washing from the 
sheet upon exposure and collecting in the roof gutters 
or on the ground. To overcome this difficulty, the 
asbestos felt was saturated with a waterproofing mix- 
ture, of which chinawood oil was the principal ingre- 
dient. The resultant product was considerable improve- 
ment over the original material and really gave pretty 
good service. However, the edges and ends of the steel 
sheet were unprotected, and this resulted in a weakness 
which was finally overcome bv folding the felt over the 
edges of the steel. 

Commercial success was not achieved until 1909, when 
the late I)r. E. T. Newsome developed new machinery 
which made it possible to manufacture a product con- 
sisting of a sheet steel core covered with asphalt and 
wrapped in asbestos felt saturated with a waterproofing 
agent. This product of 1909 won commercial success, 
but although it had sufficient merit to warrant its sale, 
it was considered to be a long way from perfection. It 
may be added, though, that there are a number of in- 
stallations of this 1909 product which still are service- 
able. 

Recognizing that improvements were possible in its 
product, the manufacturing company adopted the policy, 
which has since been adhered to, of utilizing a part of 
its resources each year in development work. As a 
result of the researches carried out during the period 
1909-1916, the present product was worked out and pro- 



DRYINO THE CELLULOSE TH IOC AR DONATE SOLUTION 
This produces the film of cellulose hydrate on the surface of the 
asbestos-protect* d metal. * 
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SATURATING ASBESTOS KELT 

duct'd in 1916. This product differs from that of 1909 
in that asphalt is used to saturate the asbestos felt and 
the felt layer itself is protected by a bituminous coat- 
ing which retards the drying and hardening of the bitu- 
minous layers beneath, thus increasing greatly its 
weather-resisting properties. 

The orignal asbestos-protected metal was made in 
Canton, Mass. In 1911 the company moved to Beaver 
Falls, Pa., and in 1916 the present factory at Ambridge, 
Pa., was occupied. Factories in Canada and England 
were then added. 

W 1 1 at Is Required of Roofing and 
Siding Materials 

Before taking up in detail the discussion of asbestos- 
protected metal, it is appropriate to present an opinion 
respecting the requisite essentials in the perfect roofing 
and siding material. When a roofing and siding mate- 
rial is referred to, there is meant the type represented, 
for instance, by corrugated galvanized iron which is 
used to cover the so-called skeleton type building. 

It is believed that the perfect roofing and siding mate- 
rial, in order to meet various and complex requirements 
of roofing service, should have the following characteris- 
tics: (l) It should have strength; (2) it should be 
resL.ant to weathering; (3) it should be light in 


weight; (4) it should be adaptable to buildings of stand- 
ard design; (5) it should have a low fire hazard; (6) it 
should have a low thermal conductivity; (7) it should 
be capable of conforming to any color scheme required; 
and finally (8 ) it should have a reasonable first cost and 
a low per year cost. • 

Since steel is the basis of asbestos-protected metal, 
the strength requirement is well taken care of. By 
choosing steel of the proper gage, it may be made to 
span successfully any purlin spacing ordinarily used. 
The weight of asbestos-protected metal is approximately 
1.3 times the weight of galvanized iron. Being similar 
in form, strength and weight to ordinary corrugated 
steel roofing, it will span with a wide margin of safety 
all standard purlin spacings, and may be worked into 
flashings and other standard shapes. It is easily adapt- 
able to the general run of mill buildings without the 1 
necessity of designing the buildings to meet any limita- 
tions of the roofing material. 

In order to get a better idea of the durability of this 
product, it is necessary to describe the various protec- 
tive coatings used over the steel and the methods of 
applying them. The first and most important bitumi- 
nous coating is applied by pulling the clean steel sheet 



THE OTHER SIDE OF THE COATING MACHINE 
Showing cooling tank for cooling the uaplialt coating and the 
tank for applying tho solution of cellulose thlocarbpnatc. 



~ „ the coating machine 

so-called felted sheets through the coating rolls 
,,Uh hot on the weatherproofing coat.. 


through a vat of the asphalt maintained at a tempera- 
ture of 350 deg. F. The viscosity of the asphalt at this 
temperature is such that a uniform coating weighing 
about 16 lb. per square (100 sq.ft.) is put on the steel. 
As the coated steel emerges from this tank, asbestos 
felt, previously saturated with asphalt, is pressed on to 
both sides and folded around the edges of the steel, thus 
completely sealing it. The next operation consists of 
running the so-called felted sheets through coating rolls, 
which apply the top waterproofing coat. The coating 
i oils operate at a temperature of about 425 deg. F. The 
whole process is one in which no solvents are used, the 
asphalts being applied in a melted condition. 

The asphalt used directly on the steel is an air-bliwn 
petroleum asphalt having a low susceptibility factor, 
being soft and adhesive at low temperatures, yet not 
flowing at temperatures reached on roofs, even in the 
tropics. It contains practically no mineral matter and 
is chemically quite inert, particularly toward acids and 
slightly less so toward alkalis. 

The saturant for the asbestos felt is also ah air-blown 
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FEELING HTKE1 - SHEETS INTO THE FELTING MACHINE 

asphalt of the asphalt-base petroleum type, and it is also 
quite inert chemically. 

The top or weather-proofing coating is a compounded 
bitumen, being of the so-called stearin pitch type. It is 
similar in composition to the best baking japan bases 
and withstands weathering conditions very well. 

It is clear, then, that there are three layers, each of 
which is of bituminous composition and is of substan- 
tial thickness. The chemical nature of these composi- 
tions is such that they will resist a wide range of chem- 
ical conditions. Asphalt will resist the chemical action 
of a wider range of chemicals than any other commer- 
cial adhesive known at present. A study of the per- 
formance of the product under actual service conditions 
of all sorts and in all climates show that it is a rela- 
tively durable building material. 

P'ire Hazard and Corrosion 

Regarding the fire hazard, since each square of metal 
has approximately 36 lb. of asphalt on it and since 
asphalt is combustible, there is a certain tire hazard 
involved in the use of the material. Where used on a 
roof, the hazard is of little consequence, because of the 
fact that burning embers and the like, falling on such a 



THE FELTING MACHINE IN OPERATION 
The steel sheets travel through hot asphalt and upward through 
combining rolls which press asbestos felt onto both Bides of the 
steel sheet and fold the edges of the felt around the steel, forming 
a continuous web. 


roof, will fail to produce a spreading fire. In other 
words, the asphalt has such a low combustion rate that 
the heat is dissipated upward too rapidly to keep the 
film burning and the fire is localized at the spot where 
the ember falls. In case of a side wall a fair-sized fire 
at the base may ignite the coating, and the coating 
under favorable conditions will continue to burn upward 
until the roof is reached; but the damage done consists 
of the loss of the protection to the steel sheets, which 
may still give some service if painted. 

While the fire hazard of a roofing and siding material 
is an important factor to be considered, it is interesting 
to note that the loss from so-called slow burning or cor- 
rosion is several times as large each year as the loss 
from fire. One gains much food for thought in look- 
ing over the long list of so-called fireproof buildings 
which have burned each year. Truly the fire hazard is 
important, but the corrosion hazard is of equal if not 
greater importance. 

In general, it is quite important to have a roofing and 
siding material with a low thermal conductivity, because 
a building housed with such material is heated with less 



THE CORRUGATING MACHINE 

expense in the winter and is cooler in the summer and 
also because it transmits sound less readily, as a rule. 
Asphalt is among the very best non-conductors of heat, 
and it is safe to say that the material under considera- 
tion is as poor a conductor of heat as any material of 
equal thickness used for roofing and siding purposes. 
Its deficiency lies in the fact that it is not very thick; 
but in actual practice it compares very favorably with 
i in. pine wood in so far as heat loss is concerned. 

The Problem of Color 

Coming now to the subject of painting or producing 
various color effects on or with it, it is confessed that, 
outside of dark colors, such as maroon, dark green and 
brown, it has been impossible to produce colors satis- 
factorily, either by painting or by incorporating pig- 
ments in its outside coating. White or light-colored 
drying oil paints or enamels, when used over bituminous 
surfaces, become discolored by dissolving the dark bitu- 
minous coating; then, too, the paint films tend to distort 
the underlying bituminous material, producing an effect 
commonly termed “alligatoring.” If a priming coat of 
shellac or other similar gum is applied to a bituminous 
surface, a drying oil paint may then be put on without 
becoming discolored, but, upon exposure, cracking and 
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“alligatoring” take place. For interior finishes a fairly 
satisfactory result is obtained by the shellac priming- 
coat method, provided either a cold-water paint or a 
drying-oil paint is used over the shellac. A Manila copal 
spirit varnish may also be used as a priming coat. A 
cellulose nitrate lacquer has been developed in which 
alcohol is the principal component of the solvent. This 
lacquer is satisfactory as a priming material, and with 
aluminum or bronze powder it will produce a satisfac- 
tory light- and heat-reflecting finish that weathers fairly 
well, without cracking or distorting the coating. It may 
be seen that, although it is possible to produce several 
light color effects, they are all more or less of the make- 
shift variety. It is true, however, that on the vast 
majority of buildings of the type covered by similar 
materials dark colors are not objectionable; indeed, they 
are often preferred. 

Taking up finally the factor of cost, it may be said 
that asbestos-protected metal compares very favorably 
in first cost and in per year costs with material used 
for the same purpose. Erected, it costs from one and 
one-half to two times as much as painted galvanized 
iron ; but on a per year basis the cost will average very 
much below that of painted galvanized iron, when its 
low maintenance cost is considered. 

Summarizing the characteristics of asbestos-protected 
metal, it may be stated that it is strong, durable, adapt- 
able and light in weight, and has a fairly low thermal 
conductivity. It has a certain fire hazard, and is not 
capable of being painted satisfactorily with drying-oil 
paints. It has a relatively low first cost and a low per 
year cost. 

Some Research Problems, Solved and Unsolved 

In the development of any industry it is natural to 
expect a variety of problems to arise, and often they 
come from quarters least expected and at most inop- 
portune times. One such problem appeared when the 
present type of asbestos-protected metal was first 
marketed. It was found that, even though a very high 
melting-point asphalt had been used as the top weather- 
proof coating, the sheets, when piled flat and shipped 
to southern and even northern points, would stick 
together firmly. All sorts of fine powders were used as 
surfacing materials to attempt to eliminate the diffi- 
cult ;, but with little success. The research finally de- 
veloped a viscose solution which could be used to coat 
the sheets, and this worked successfully. As you are 
reminded, viscose is the term applied to solutions of 
cellulose thiocarbonate. Heretofore, these solutions 
have been used largely to produce artificial silk. To 
prepare viscose, cellulose in the form of cotton or wood 
pulp is treated with caustic soda and carbon bisulphide 
under proper conditions to form a water-soluble com- 
pound. Viscose, when heated or treated with salt or 
acid solutions, decomposes to form a so-called regen- 
erated cellulose. This regenerated cellulose has lost 
its fibrous structure and is clear. 

By running sheets through solutions of viscose, they 
become coated therewith. The sheets then are dried at 
a temperature of about 120 deg. F., which results in the 
decomposition of the viscose to form cellulose hydrate. 
Inasmuch as the viscose on the sheets is in the form of 
a thin film, the regenratedl cellulose hydrate produced 
is in the form of a thin colorless film, which completely 
covers the surfaee of the asphalt. This film prevents 
contact of bituminous surfaces where the sheets are 
piled and, as a result, the sheets do not stick together. 



TUTTING THE CONTINUOUS WEB INTO 
INDIVIDUAL SHEETS 


Another problem which has received quite little 
research attention has been the fire hazard of the 
product. This problem has finally l>een solved and the 
product has been accepted as equal to steel sheets as a 
fire risk in factories by insurance companies interested 
in fire risks of factory buildings. This result has been 
obtained by using asphalt containing hexachlorinated 
naphthalene as the saturant for the asbestos felt. It is 
found that, when this procedure has been followed and 
the sheet is exposed to a fire, the non-combustible vapors 
of the chlorinated naphthalene dilute the vapors of the 
asphalt to such an extent that the whole will not support 
combustion and consequently a fire is localized in so far 
as the sheets are concerned. 

There is in addition the problem of painting bitu- 
minous surfaces, and, as has been pointed out, its solu- 
tion is not yet at hand. One very interesting develop- 
ment has been that of coating such surfaces with various 
metals to form adherent and coherent films. This may 
be accomplished either by depositing a thin layer of 
metal on the surface of the asphalt electrolytically or 
by spraying molten metal thereon. Although this work 
is very much in the developmental stage, hopes are 
entertained for its successful future. The product of 
this procedure may be varied so as to meet different 
chemical conditions — for example, the lead-coated 
product will undoubtedly give excellent service under 
conditions in which oxides of sulphur are the corrosive 
agents. The zinc-coated product is of pleasing appear- 
ance, and any of the metallized surfaces may be painted 
over satisfactorily with any drying-oil paint. Such 
products are easily handled, stored and shipped, and are 
admirably adapted to tropical use. Another interesting 
product results from the use of granulated slate or 
minerals of different colors as an outside surfacing 
material to produce different color effects. 

In conclusion, emphasis is put on the fact that the 
future development of industries is going to be igore 
and more along chemical lines. In fact, the large 
manufacturing centers are becoming large chemical 
laboratories. The building materials of the future must 
successfully withstand these widely various chemical 
conditions and the development of such building mate- 
rials is a problem of prime importance to the chemical 
engineer. It is hoped therefore that this paper will 
serve to stimulate his interest in the general subject. 
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How Can Financiers Prevent 
Industrial Overexpansion? 

The Closer Co-operation of the Engineer and the 
Fimincial Man Is Suggested as a Practical 
Solution to This Problem 

By Ivar J. Moltke-Hansen 

Erwin*** t, IWu-s»|s Imuin 

T HK enormous development of the world’s productive 
capacity in many chemical and electrochemical in- 
dustries spells ruin to a great many undertakings and 
heavy losses to banks and shareholders. Is anybody 
responsible for this result? Who gave the starting 
signal for this wild rush of capital investment in these 
special lines? Of course, these industries are not tho 
only ones to suffer from an ovcrdeselopment after the 
war —for instance, in shipping one sees a similar over- 
production of carrying capacity. 

The common reasons of these great efforts are easily 
established and universally familiar: the war, the call 
for independence of each country or group of countries 
in the production of important commodities and finally 
much easily earned money, which called for investment. 
Yet ought not a great deal of this investment in impos- 
sible enterprises to have been avoided? 1 do not now 
deal with imperfect construction in certain of these 
war-time industries, nor with the mklessness in plac- 
ing contracts for construction, which led to absurd 
wages for manual labor in many instances. What I 
want to get at is the fundamental relationship among 
hankers, promoters of industrial schemes and the engi- 
neering fraternity. 

The Old Cry, “Lack of Technical Contact” 

It appears that this all-important relationship is very 
casual and has been very little cultivated in most coun- 
tries till now, with a few exceptions. Bankers have as 
a rule very little insight into the chemical and allied 
industries arid can hardly be expected to have this spe- 
cial knowledge. Promoters are too often without any 
special practice and knowledge of actual working condi- 
tions in the industries which they propose to establish 
and still less in their commercial aspects. But even 
when such knowledge exists the interests of promoters 
lead to an overemphasis of the optimistic sides of a 
proposed undertaking. The neutral and well-informed 
body of college and university professors and first-rate 
consulting engineers is either not called in at all or 
only too late and with a very restricted field of action. 
They are perhaps requested to express themselves on 
the strictly technical aspect or in a case of arbitration 
between a company and its technical leaders or advisers 
and in cases of patent questions and the like. 

But the evil lies, in my opinion, at the very root of 
things. There is insufficient control at the very begin- 
ning oi even before the beginning of new industries. 
Banking concerns, interested in company promotion or 
in lending money to industries, ought to have a much 
more thorough grasp on the whole situation than is 
now generally the case before committing themselves to 
industrial schemes. I should not have raised these ques- 
tions merely to criticise existing conditions if I did not 
think there was a remedy for the evil. The salvation 
lies in a competent engineering department on logical 
and well-defined lines in every banking concern dealing 
with promotion work. Here and there one may hear 
of advisory engineers being appointed by one or the 


other bank. But comparatively seldom is the position 
of considerable importance. 

Of all the various engineering departments of com- 
mercial banks which have come to my notice, there is 
one in a big Belgian bank which seems nearly perfec- 
tion. J am not entitled to make its organization known 
publicly, but may say that it corresponds to the tech- 
nical department of a big industrial enterprise. An 
adequate, well-equipped personnel under an experienced 
manager is able to cover those fields in which the bank 
is interested. An adequate technical library with sci- 
entific and technical periodicals and other branches of 
service necessary to a proper investigation of tech- 
nological projects has also been established. The in- 
dustrial clients of the bank are carefully watched as 
long as the bank takes an interest in them. The tech- 
nical and financial control is serious and concerns itself 
with no other intention than to secure the safe develop- 
ment into fuller independence of the concerns in ques- 
tion, the degree of patronage being graded according 
to the needs of each ease individually. The financial 
management of the bank is very well satisfied with the 
operation of its technical department, which after a 
short time became self-supporting through a system of 
modest working charges on services rendered to the 
various industries dependent on it. 

Tangible Results of a Real S-ystem 

Such an organization secures fair treatment all 
around. Promoters will have confidence in submitting 
their propositions to such an impartial body; investors 
will know that an invitation to subscribe to a new 
company, whose working plans have been approved by 
his bank’s technical service, offers the maximum safety. 

The bank management will feel that no diversity of 
interests exists between the technical report of its own 
engineers and the policy of the bank and finally that the 
bank enters into no engagement with shut eyes as to 
what the undertaking may ultimately lead to in regard 
to capital outlay. The sad results in many countries 
of the war and post-war activity in promotion or exten- 
sions prove too well that in this field ignorance is not 
bliss. Any bank adopting the policy of full technical 
and commercial research of any industrial proposition 
put before it by its trained staff* of experts will certainly 
in the end find that knowledge is power. 

A conversation I had with my late friend Prof. Joseph 
\\ . Richards in September, 1921, on these questions 
made me believe that also in America things might be 
improved in this respect : the important and neglected 
rational relationship between the engineer and the 
banker. And to sum up my impressions and the experi- 
ences which have come to my knowledge: Much of the 
financial disaster from overproduction capacity after 
the war might have been avoided, had the banks and 
the financiers had at their disposal a well-established, 
technical service forming an integral part of their busi- 
ness outfit,' somewhat on the lines indicated in the 
Belgian bank. 

Drastic examples may be called in to witness the 
truth of this observation, which on reflection may seem 
so obvious to many as to be compared with the famous 
egg of Columbus. Yet it is one thing to admit the 
truth of a statement, another to conquer the inertia 
of long-established neglect and reliance on the rule-of- 
thumb methods. The vital need of the hour calls for 
more exact businesslike and scientific treatment of the 
problems of the right relationship among capital, indus- 
trial initiative and engineering. 



The Resolution of Petroleum Emulsions 

By Harold V. Dodd 

Department of Petroleum and Gas, California State Mining Bureau, Taft, Calif. 


T HE factors controlling the stability of emulsions 
in general have been thoroughly studied during 
the last 20 years, and the results of these studies 
were admirably presented and reviewed in some recent 
articles. 1 In this paper, therefore, the discussion of 
the theory of emulsification will be very brief. 

The Two Classes of Emulsifying Agents 

A stable emulsion between two immiscible liquids is 
possible only in the presence of a third substance, the 
emulsifying agent, which collects at the interface and 
forms there a coherent film. There are two kinds of 


Sherrick* suggests the importance of these asphalt- 
like bodies in the formation of petroleum emulsions, 
but since not all asphalt base oils emulsi^ T easily, he 
thinks these colloidal substances are not, alone, effec- 
tive as emulsifying agents, but must first be adsorbed 
upon hydrated earthy material, which is thus changed 
from a water-soluble to an oil-soluble colloid. This does 
not seem probable, because the conditions cited by him 
as favorable for the formation of such a colloid are 
not likely to have been of wide occurrence, and also 
hecause many emulsions contain little or no earthy 
material. 


emulsifying agents — namely, those that are apparently Furthermore, such an assumption is not necessary- 
soluble in one phase of the emulsion, and those that are the nature of the solution of the asphalt-like bodies in * 
insoluble. Investigation has shown that the apparently the crude oil probably depends upon the ratio of light 
soluble emulsifying agents are aetu- fractiors to lubricating fractions, 


ally colloids. The insoluble emulsi- 
fying agentsare finely divided solids 
that have the property of collecting 
at the interface between the two 
liquids. 

The only difference in the behavior 
of the two classes of emulsifying 
agents is that the colloids lower the 
interfacial tension, and it is gene- 
rally supposed that the insoluble 
emulsifying agents do not. Lower- 
ing of interfacial tension undoubt- 
edly promotes emulsification, but is 
not essential. The essential prop- 
erty of an emulsifying agent is its 
tendency to collect at the interface 
and form a coherent film, which pre- 
vents coalescence of the globules of 
t he dispersed phase. If the emulsi- 
fying agent is water-soluble (a hy- 
drophile colloid), or is more readily 
wet by water than by oil, the aque- 


Subntances Soluble in Both 
Phases Are Found to Be 
Effective Agents for Break- 
ing Down Crude Oil Emul- 
sions, Providing Very Small 
Amounts of Acid Such as 
Sulphuric Are Also Intro- 
duced. The Mutually Soluble 
Substances, of Which Phenol 
Proved the Most Satisfactory 
of Those Tested, Conveys 
the Acid Through the Envel- 
oping Oil to the Dispersed 
Water. It Has Also Been 
Found Advantageous to Use 
a Certain Amount of Heat 
During the Reaction 


and consequently the tendency to 
emulsify should be expected to vary; 
as the dispersion approaches that of 
true solution the tendency to emul- 
sify should be expected to decrease. 
In every case that has come to the 
writer’s attention, dilution with 
gasoline has made the emulsion more 
difficult to break. This indicates 
that the degree of dispersion of the 
asphalt-like bodies is more favorable 
for emulsification in light fractions 
than in heavy. 

Asphalt in Oil-Field Emulsions 

To test the effectiveness of as- 
phalt as an emulsifying agent, the 
writer prepared some emulsions of 
distilled water dispersed in gasoline 
solutions of asphalt of various con- 
centrations. The asphalt used was 
a refined product sold by the Stand- 


ous phase will be external; if it is 


ard Oil Co. of California under the 


oil-soluble (a hydrophobe colloid), or is more readily name of “asphaltum cement.” The emulsions were pre- 
wet by oil, the oil phase will be external. pared by placing 50 cc. of water and 100 cc. of asphalt 

It has been claimed that ions adsorbed upon the solution in 500-cc. graduated cylinders and agitating for 
gl bules of the dispersed phase will act as emulsifying 2 minutes by means of a 14-in. propeller revolving at 
agents, but there seems to be no satisfactory evidence .‘1,500 r.p.m. When the concentration of asphalt in gaso- 
that a true emulsion has ever been produced without line was 0.05 per cent by weight, no emulsion was pro- 
the presence of a nolid or colloidal emulsifying agent, duced; when the concentration was 0.1 per cent, 20 cc. 
There is no doubt, however, that the static charge on of water was emulsified; when the concentration was 
the globules of the dispersed phase, whether due to ion 0.2 per cent or more, all of the water was emulsified, 
adsorption or to other causes that are not thoroughly These emulsions settled to the bottom of the excess 
understood, often increases the stability of an emulsion gasoline within a short time and formed a compact, 
to a considerable extent. brown mass. They stood in the laboratory for 3 weeks, 

The Emulsifying Agent in Petroleum and at the end of that time none of them showed any 

... , tendency to break. Their extreme stability was shown 

All crude petroleum emulsions are of the water-in- by the fact that when a 25-cc. sample was shaken with 

Oil type, and we, therefore, know that the emulsifying 75 cc . 0 f clean gasoline and the mixture centrifuged for 
agent must be some oil-soluble colloid, or some finely 5 minutes, the same compact emulsion, slightly lighter 
divided, insoluble solid that is more readily wet by in color, was thrown down instead of water This 
ml than by water. Crude petroleum contains heavy procedure was repeated several times on this same 
hydrocarbons, such as asphalt, asphaltenes, etc., which sample with no results other than some change in 
are probably present in colloidal solution and could color. An emulsion similar in appearance and similar 

reasonably be expected to act as emulsifying agents. j n reaction to this test was obtained from an oil-field 


‘Emulsification Symposium: J. Ind. Eng Chem., vol. 13 (1921), 
VV 1008.1017, 1116-1123.' 

V ind. Eng. Chcm.., vol. 12 (1920), p. 183; vol. 13 (1921), 


emulsion by diluting with gasoline and centrifuging. 

Crude petroleum is said to contain traces of saponifi- 
able organic acids. If this is a fact, it is reasonable 
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to expect oil-soluble soaps, which might act as emulsify- 
ing agents, but the amount of these would be so small, 
if present at all, that they may be neglected. 

It is quite apparent that asphalt-like bodies, under 
certain conditions of solution, are very effective 
emulsifyin^agents. Since they are present in consid- 
erable amounts in all Western crude oil, it is safe to 
assume that they are responsible for the oil-field 
emulsions. 

Breaking Emulsions Chemically 

There are two antagonistic forces at the interface 
between the phases of an emulsion namely, (1) sur- 
face tension, which tends to cause coalescence, and (2) 
the coherence of the film of emulsifying agent, which 
tends to resist coalescence. The stability of an emulsion 
depends upon the relative magnitudes of these opposing 
forces. If the coherence of the film of emulsifying 
agent is so great that sqrface tension is unable to 
rupture it, the emulsion is permanent. Thus it is evi- 
dent that there are two general methods by which the 
stability of an emulsion may be dec reused --first, by an 
attack upon the emulsifying agent, and second, by in- 
creasing the surface tension at the interface. 

Chemically, the attack upon the emulsifying agent 
may be made by destroying it, or by converting it into 
an ineffective form. The ideal method, of course, is 
to destroy it and thus give surface tension, however 
small, an unrestricted opportunity to cause coalescence, 
but this is frequently impossible or impracticable. To 
convert the emulsifying agent into an ineffective form, 
a substance may be added that dissolves it and thus 
removes it from the interface; or one that flocculates 
it to such an extent that a coherent film is no longer 
formed; or one that tends to form the reverse type of 
emulsion — a counter-colloid. 

In most, if not all, emulsions there is an electric 
charge upon the globules of the dispersed phase. 
According to Sir Oliver Lodge 41 an electric charge on a 
drop causes a slight distending force which tends to 
diminish surface tension; this tendency is vastly in- 
creased as the drop grows smaller, because surface 
tension varies inversely as the simple diameter of the 
drop, while the electric tension varies inversely as the 
fourth power of the diameter; hence, when a certain 
minimum size is reached, the two opposing tendencies 
become equal and the drop behaves as if flat. Lewis 4 
used this idea as a basis for a theory of emulsification 
which, while seeming to fit the facts in many ways, 
does not seem capable of proof." It is safe, however, to 
assume that the electric charge upon a globule of the 
dispersed phase of an emulsion materially reduces sur- 
face tension, and that if the charge is large (probably 
due to adsorbed ions of electrolytes in solution in the 
water) it may contribute to the stability of the emul- 
sion to a considerable extent. In some such cases the 
neutralization of the electric charge results in the in- 
crease of surface tension to such an extent that the 
film of emulsifying agent is no longer able to prevent 
coalescence. 

In lpany emulsions a marked lowering of surface 
tension is due to an inherent property of the emulsify- 
ing agent, and it can be increased only by destroying or 
modifying the latter. In view of the foregoing it 
becomes increasingly apparent that in order to control 
intelligently the breaking of an emulsion it is necessary 

^■"Modern View* of Electricity " 

-X. KoJloW., vol. 5 (1909), p. 91. 

■Bancroft, J . Phys. CHcm., vol 16 (1912). p. 210. 


first to determine the nature and properties of the 
emulsifying agent. 

Previous Work on Petroleum Emulsions 

In the case of crude petroleum emulsions, the 
emulsifying agent (asphalt) cannot be destroyed. 
Hydrophile (water-soluble) colloids that are strongly 
interfacial should, however, render it ineffective, be- 
cause of their tendency to form emulsions of the reverse 
type. Considerable success appears to have been 
attained with this class of compound 0 in the mid- 
continental fields, but it is far from a universal remedy. 
The great difficulty lies in conveying the aqueous solu- 
tion of the colloid through the enveloping oil to the 
dispersed water, which it must reach in order to be 
effective. As far as known, this method has not proved 
successful on emulsions from California fields. The 
latest development along this line is the “oil-soluble” 
hydrophile colloid. 7 This should be more effective. 

While experimenting upon an emulsion from a Texas 
field Sherrick" found that the water globules carry a 
negative electric charge and that the water can be 
precipitated by neutralizing this charge. He also 
found that the efficiencies of acids in neutralizing the 
charge are directly proportional to their hydrogen ion 
concentration — thus, in order of efficiency: hydrochloric, 
sulphuric, acetic acids — and that other electrolytes with 
strongly adsorbed positive ions also neutralized the 
charge and precipitated the water, notably ferric 
chloride and ferric nitrate. He also reported that the 
extent to which the negative ion is adsorbed simultane- 
ously with the positive ion is of considerable importance. 

Early Experiments 

The first work done on petroleum emulsions by the 
writer was an attempt to repeat some of Sherrick’s 
experiments, using an emulsion from the Midway- 
Sunset field of California. It was easy to prove that 
the water globules carry a negative charge. When a 
sample of the emulsion was put into a U-tube and a 
direct current of 250 volts impressed upon it by means 
of an electrode in each arm, the arrri containing the 
positive electrode became black, and the one containing 
the negative electrode became lighter brown in color 
than formerly. On the positive side the negative water 
globules had migrated to the electrode, leaving the pure 
black oil against the glass; on the negative side the 
water globules were repelled to the glass, where their 
increased concentration resulted in the lighter brown 
color. 

When the acids were tried, it was found that their 
order of efficiency was the reverse of that found by 
Sherrick, and that considerable heat and time were 
necessary in all cases. Sulphuric acid combined with 
the oil and, therefore, would not work at all. Hydro- 
chloric acid in high concentrations caused some precipi- 
tation of water. Acetic acid precipitated the water most 
completely, in the least time and with the least amount 
of heat. 

Ferric chloride and ferric nitrate solutions were 
merely incorporated in the emulsion. Some other salts, 
such as ferric sulphate and calcium chloride, caused 
some minor coalescence of the water globules after long 
heat-treatment. On the whole the action of electrolytes 

“Notably a chemical sold under the trade name of “Tret-O-Lit*." 
This preparation was not tested In this laboratory because the 
manufacturers refused to send a sample for that purpose. 

♦Ayres, E. E., J. Jnd . Eng. Chern,, vol. 18 (1921), p. 1011. 

V. Ind. Kng. Chem., vol 12 (1920). p. 188. 
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alone, on California emulsions, was not sufficient to 
encourage further investigation. 

However, it was later found that if a substance that 
is soluble in both phases of the emulsion is added with 
the Acids, the efficiencies of the latter are as found by 
Sherrick. The use of this class of substances as an 
aid in the resolution of crude petroleum emulsions is 
the principal subject of this paper. 

Selection of Oil-Soluble Substances 

Since the asphalt film around the water globules be- 
haves as if it is, to all intents and purposes, insoluble 
in both phases, it was decided to conduct a search for 
some oil-soluble substance small amounts of which 
would destroy, or at least greatly modify, this film and 
thus permit the water globules to coalesce. In the 
preliminary experiments it happened that of the first 
three tried, one was practically insoluble in water, one 
slightly soluble and the third soluble to a considerable 
extent. The results seemed to be in proportion to this 
solubility, and therefore the series in the following 
table was tried in order to determine if any such gen- 
eralization could be made. 

In each case 2 cc. of the substance was added to 20 
cc. of emulsion containing 25.6 per cent of water by 
volume, in a 100-cc. centrifuge tube, and heated to 
45 deg. C. Each tube was then shaken by hand for 
1 minute, and then kept at a temperature of 45 deg. C. 
for 3 hours. After this period it was centrifuged for 
5 minutes by means of an electric centrifuge, and the 
amount of water thrown down noted. 

Solubility in Water 

Chemical 100 cc. Water, Precipitated, 



Grams 

oc. 

Carbon tetrachloride 

. .. . 0.08 

0.0 

Amyl nitrite. ... 

1 2 

0 1 

Fun*‘l oil 

3.0 

4 8 

An.Kne 

. ... 3.5 

5.0 

Butyl and propyl aloohols (mixed) 

5.0 

5.0 

Ethyl acetate 

8.6 

0 5 

Aoetone 

All proportions 

1 5 

Butyric acid 

All proportions 

6.0 


The solubilities given above for amyl nitrite, fusel 
oil and the butyl-propyl alcohol mixture are rough 
determinations made in this laboratory, but are suffi- 
ciently accurate for the purpose. It is quite apparent 
that the effect of oil-soluble substances cannot be pre- 
di. red by their solubility in water alone; other proper- 
ties are also important — probably, chiefly, the extent to 
which they will mix with asphalt, and the presence of a 
strongly adsorbed positive ion. It was concluded, how- 
ever, that no oil-soluble substance is likely to have a 
marked tendency to aid in the breaking of an emulsion 
unless it is also water-soluble to a considerable degree. 
This conclusion in regard to mutual solubility has been 
proved sound by the results of all experiments later 
performed. 

Acidified Mutually Soluble Substances Effective 

It will be remembered that of the acids tried upon 
this emulsion, acetic was decidedly the most effective — 
it is undoubtedly somewhat soluble in the oil. The 
action of butyric acid, which is miscible in all propor- 
tions with both phases, is rapid and complete. This led 
to the idea of conveying a readily adsorbed positive ion 
through the enveloping oil to the water globules by 
means of a mutually soluble substance. The first 
application of this idea was made with acidified fusel 
oil. 

In the following tests 100 cc. of emulsion was treated 


with 5 cc. of acetic acid and fusel oil in the various 
proportions shown in the following table. The mixtures 
were placed in 500-cc. graduated cylinders, agitated for 
2 minutes by means of a U-in. propeller revolving at 
3,500 r.p.m., and then heated to 45 deg. C. for 24 hours 
on a steam radiator. After 24 hours the condition of 
the emulsion in each case was noted. 

Chera. Mixture 
5 cc. 

Fuael 

Acid Oil Result* 

5 0 Emulsion slightly darker in color. 

4 1 Green-black color: perceptible coalescence of water into globules 

at bottom of oyllner. 

3 2 Same as above, hut globules of water very muoh larger — up to 

1/ 16 in. diameter. 

2 3 In addition to very largo globules, some water precipitated. 

I 4 Praotio&lly oomnlete precipitation of water. 

0 5 Emulsion slightly darker in color. 

Untreated petroleum emulsion is chocolate-brown in 
color. When the water globules coalesce to macroscopic 
size, the color changes to black. Thus a color change 
is an accurate indication of a change in degree of dis- 
persion of the water. 

This experiment showed that a small amount of acetic 
acid in the presence of a mutually soluble substance is 
far more effective in breaking petroleum emulsions 
than either chemical alone. Similar experiments, in 
which the actions of acetic, hydrochloric and sulphuric 
acids were compared, resulted in concurrence with 
Sherrick’s conclusion that acids that ionize readily are 
most effective. 

Tests With Phenol 

A search was made among the organic compounds for 
mutually soluble substances, with the hope that some- 
thing cheap, and effective in minute amounts, would 
be found. Phenol proved to be the most suitable sub- 
stance encountered. The following standard manipula- 
tion was adopted for its thorough testing. 

The Emulsioii — The emulsion used in these teats was 
obtained from the General Petroleum Corporation, Taft, 
Calif. The gravity was 19 deg. Be. and the emulsion con- 
tained 35 per cent of water by volume — thus each sample 
of 150 cc. contained 52.5 cc. water. 

Sample — 150 cc. of emulsion in a 500-cc. graduated cyl- 
inder. 

Chemicals — As indicated in the tables of results. 

Heat — 50 deg. C. in a water bath for 1 hour before the 
addition of the chemicals and agitation, and for 2 hours 
after. The heat was turned off at the end of this period, 
but the samples were left in the water bath while it was 
cooling. A circular tank 2 ft. in diameter and 8 in. deep, 
filled with water to depth of 6 in., was used for the water 
bath. 

Agitation — Two minutes with a 1 5-in. propeller, revolving 
at 3,500 r.p.m., unless otherwise stated in the table. 

Twenty-four Hours After Ayitation~~T\ie samples were 
heated in the water bath to 50 deg. C. The purpose of 
this heating was to make the oil more fluid so that it could 
he handled with a pipette readily, but it also undoubtedly 
had some effect upon the emulsion. Then the top 60 cc. 
of each sample was withdrawn with a pipette, diluted with 
50 cc. of gasoline, and centrifuged for 5 minutes to deter- 
mine the water content of this layer. Part of the water 
often came down as an emulsion, therefore both free water 
and emulsion were recorded. (Column No. 1 in the tables 
which follow.) The remainder of the sample' was slowly 
stirred with a glass rod, and the amount of free water in 
the bottom of the cylinder noted. (Column No. 2.) The 
purpose of the stirring was to cause the large globules of 
free water to coalesce and settle. 

Constant Factor — When there was a constant factor other 
than those already stated, it is stated at the top of the table. 

Color Change — The untreated emulsion is brown and the 
clean oil is black. Experience has shown that a darkening 
of color indicates coalescence of the water globules. 

The phenol used in all the experiments was made 
liquid by the addition of 15 per eent of water. 
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TABLE I— EXPERIMENTS HAVING AS A CONSTANT 
FACTOR— 1 CC PHENOL 

1 2 

Tod 50 co. Free Water 

Color 

Variable Factor Water Emulsion, 

OO. oc. 

in Cylinder 
ec. 

Change 

H 2 HO 4 , 4 0 

0.05 

55* 

Black 

H 2 BO 4 , 3 0 

.05 

55* 

Black 

II 1 SO 4 . 2 0 

0 

55* 

Black 

HjH 04 , 1 trace 

2 

52* 

Black 

H 2 HO 4 , 0 5 0 

18 

i3* 

Black 

HjH04, 0 4 0 

15 

52* 

Black 

HjH04, 0 3 0 

1 

50* 

Black 

Hj80 4 , 0 2 0 

05 

45* 

Black 

11*804, 0 1 2 

2 3 

0 i 

Black 

U 18 O 4 , 0 1 .5 

* Water arid to litmus tauter 

1 3 

(it 

Black 

t Water obtained by centrifuging a sumpl« of 0 
cylinder hud u very slight alkaline reaction 

t Water obtained by centrifuging was \er\ elichlb 

ll from the bottom 

in id to liiniue paper 

of the 


TABLE II -EXPERIMENTS HAVING As V CONSTANT 
FACTOR -0 02 CC II^SO, 

I 2 


Variable Factor 

'Fop 50 00 

Water, Emulsion, 

1*1 c ( W ,iter 
in (Minder 

Color 

Change 

co 

c<3 

cc 

ec 


Phenol, 1 0 

0 

0 5 

50 

Black 

Phenol, 0 75 

tract* 


50 

Black 

Phenol. 0 50 

trace 


5 

Black 

Phenol, 0 25 

0 

17 5 

0 

Very slight 


TABLE III -EXPERIMENTS HAVING AS A ( o.NSTAM FACTOR— 


0 5CC PIII-AML 

2 


Variable 

Top 50 cc 

Free Water 

Color 

Factor, 

Wat ci, Emul., 

In ( Minder, 

( Tmnge 

oc 

cc oc 

cc 


HjHO*, 0 l 

trace 

t race 

Black 

HjH(> 4 , 0 4 

trace 

40 

Black 

H,H<>4, 0 ft 

trace 

48 

Black 

H 2 8 (> 4 , 0 8 

trace 

50 

Black 

E 

xperiiucnts having as a const a 

lit factor 0 25 cc phenol 


HjS () 4 0 2 

0 20 0 

0 

Black 

H,H< >4 0. 4 

0 5 5 

0 

Black 

H 1 HO 4 O 6 

trace 

15 

Black 

UrfHM.B 

trace 

15 

Black 


TVBLK IV RESULT'S OF TREATING SLUDGE WI TH 
PHENOL AM) ACID 


Variable 

Tori 50 cc 

Free Water 

Color 

Factor, 

Water, 

Emul , 

Iri ( ‘vlinder, 

Change 

oc, 

Phenol, 0 75 

co 

00 

c<; 


ILSU 4 , 0 3 
Phenol, 0 75 

0 

0 

5 

Black 

U a H 0 4 . 0 t» 
Phenol, 1 0 

0 

0 

45 

Black 

II 4 H() 4 , 0 3 
Phmrol, 1 0 

0 

0 

47 

Black 

H* 8 <) 4 , 0 ,h 

0 

0 

50 

Black 


It is quite apparent from the results tabulated in 
Table I that the emulsified water was alkaline and that 
enough acid was required to make it distinctly, but 
not necessarily strongly, acid. 

Having determined the minimum amount of sul- 
phuric acid that would give good results, the testH re- 
ported in Table II were made to see to what extent 
the amount of phenol could be cut down. 

Thus the minimum amount of chemicals that could 
be used and still get good results was 0.75 cc. of phenol 
plus 0.2 cc. of sulphuric acid to 150 cc. of emulsion. 
This is an incomparably smaller amount than is neces- 
sary when acid alone is used, and the time and heat 
necessary are also much less. 

The rapid increase in the amount of acid necessary 
to produce a separation when the amount of phenol 
used was cut down is shown in Table III. 

The heavier oil fractions were removed from a quan- 
tity of emulsion by diluting with gasoline and centri- 
fuging. This resulted in a “sludge” containing about 
the same amount of water (35 per cent) as the original 
emulsion, but differing from it in that the water was 
suspended in impure gasoline instead of in crude petro- 
leum. Table IV shows the results obtained when some 
of this sludge was treated with phenol and acid in the 


TABLE V— TESTS WITH KEROSENE ACID SLUDGE 


Variable 

1 

Top 50 cc. 

2 

Free Water 

Color 

Factor, 

Water, Emul , 

Tn Cylinder, 

Change 

cc. 

cc. oc. 

cc. 


Sludge, 5 0 

trace 

50 

Black 

Sludge, 4 0 

trace 

43 

Black 

Sludge, 3 0 

trace 

43 

Black 

Sludge, 2 0 

trace 

43 

Black 

Sludge, 1 0 

trace 

25 

Black 

Sludge, 0 5 

x\o apparent change 

in emulsion. 



usual manner. It will be noted that it does not respond 
to treatment as readily as ordinary petroleum emulsion. 
This tends to substantiate the opinion expressed earlier 
in this paper, that the efficiency of asphalt as an emul- 
sifying agent probably depends upon the nature of the 
oil in which it is dissolved. 

Acid Sludge Studies 

Refinery acid sludge is a complex byproduct obtained 
when petroleum distillates are purified with sulphuric 
acid. Besides acid, it is said to contain aromatic com- 
pounds and other organic substances some of which 
might be expected to be soluble both in oil and in water. 
It was therefore decided to test this sludge. Kerosene 
acid sludge was used. 

In all cases the free water that settled out was acid 
to methyl orange; when only 1 cc. of sludge was used, 
this acidity was very slight. In all cases, except the 
last, the oil was tested for acidity (after the free 
water had settled out) and found to be acid to methyl 
orange. The teat was made by shaking distilled water 
with the oil, and then centrifuging the water out and 
testing it with methyl orange. 

By titration with a standardized solution of sodium 
hydroxide, 1 cc. of the sludge was found to be equiv- 
alent in acidity to 0.4 cc. of sulphuric acid. It is 
apparent from the results shown in Table V that some- 
thing besides the acidity of the sludge is active in 
precipitating the water from the emulsion; an equiv- 
alent amount of sulphuric acid will not produce compar- 
able results unless phenol is also present. This 
probably is due to the mutually soluble substances in 
the sludge. When the content of this class of com- 
pounds was increased by the addition of varying 
amounts of phenol, it was found, as shown in the tables 
to follow, that the acid sludge could be reduced to an 
amount roughly equivalent in acidity to the minimum 
effective amount of sulphuric acid. 


TABLE VI ACID SLUDGE EXPERIMENT USING VARYING 
PROPORTIONS OF PHENOL 


Constant Factor 0 75 cc Phenol 


Variable 

Top 50 ee 

Free Water 

Factor, 

Water, Emul , 

In Cylinder, 

oc 

ee ec 

ee 

Sludge, 2 0 

0 0 

50* 

Sludge, 1 5 

trace 

50* 

Sludge, 1 0 

trace 

50* 

Sludge, 0 5 

trace 

50* 

Sludge. 0 4 

trace 

50* 

Sludge, 0 3 

trace 

40* 

Sludge, 0 2 

trace 

iot 


Constant Factor -0 50 r 

c Phenol 

Sludge, 2 0 

0 0 

50* 

Sludge, 1 5 

trace 

50* 

Sludge, 1 0 

trace 

50* 

Sludge, 0 5 

trace 

47* 


Dolor 

Change 


Blackt 
Blackt 
Black t 
Black t 
Black t 
Black} 
Black t 


Blackt 


Black} 

Black} 


Constant Factor 0 25 cc Phenol 


Sludge, 

2 0 

trace 

50* 

Sludge. 

1 5 

trace 

50* 

Sludge, 

1 0 

trace 

50* 

Siudge, 

0.5 

trace 

30* 


* Water was acid to methyl orange 
t OH was add to methyl orange. 
t Water was neutral to methyl orange. 


Blackt 

Black} 

Blackt 

Blackt 
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It was later found that all emulsions do not respond 
to this treatment with equal readiness. Another ship- 
ment, presumably from the same well, was found to 
require a higher temperature, and, when phenol and 
sulphuric acid were used, a considerable increase in the 
amounts of the reagents. It was therefore concluded 
that each emulsion is an individual problem from the 
standpoint of this method of treatment. 

A Theory of Explanation 
The explanation of the breaking of petroleum emul- 
sions by mutually soluble substances is not clear. At 
first sight the decrease in interfacial tension due to 
their presence would seem likely to promote, rather 
than prevent, emulsification, but this effect apparently 
is of small importance compared with others tending to 
decrease stability. When a mutually soluble substance 
is used alone, a comparatively large amount is neces- 
sary to have any apparent effect upon the stability of 
an emulsion; the results, if any, are undoubtedly due 
largely to the solvent effect upon the asphalt films 
around the water globules. When acid is also present, 
the amount of mutually soluble substance necessary to 
cause coalescence is often so small that it is not reason- 
able to attribute the result to solvent effect. It is 
entirely reasonable, however, to assume that the mutu- 
ally soluble substance conveys the acid through the 
enveloping oil to the dispersed water; and that, having 
come in contact with the water, the H ion of the acid 
neutralizes the negative charges thereon and thus estab- 
lishes conditions favorable for coalescence. 

If this view is sound it is reasonable to suppose 
that other electrolytes with strongly adsorbed positive 
ions can be substituted for the acids, provided such 
electrolytes are soluble in the mutually soluble sub- 
stance. This was not tried. 


sion carry negative charges which decrease the surface 
tension at the interface. When these charges are neu- 
tralized, surface tension at the interface is increased to 
such an extent that the films of asphalt are no longer 
able to prevent coalescence, and the emulsion breaks. 

Petroleum emulsions may be broken in^this manner 
by the use of electrolytes having strongly adsorbed 
positive ions, provided the electrolytes can be conveyed r 
through the enveloping oil to the dispersed water. 
Ordinarily this can be done only with extreme diffi- 
culty when electrolytes alone are used, and even then 
only when the latter are present in excessive amounts. 

Petroleum emulsions can be broken readily by means 
of very small amounts of acid if a small amount of a 
substance that is soluble in both phases is also intro- 
duced. The mutually soluble substance conveys the acid 
through the enveloping oil to the dispersed water. 

Any mutually soluble substance should be expected to 
act in this manner. Of those tested, phenol is the most 
satisfactory. Kerosene acid-sludge contains mutually 
soluble substances, but not in sufficient quantity to be 
very effective. When a small amount of phenol is added 
to kerosene acid-sludge, the mixture is more effective 
for breaking emulsions than phenol and acid. 

A certain amount of heat is necessary when using 
this method. 

The amount of acid necessary is very small. It is 
not known whether enough is left in the oil to injure 
pipe lines and equipment or not. 
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The further investigation of the mutual solubility 
idea was carried out with sulphur dioxide gas. The 
latter, being an acid gas that is soluble both in water 
and in some of the fractions of crude oil," should break 
an emulsion if enough of it could be forced to stay in 
solution while the emulsion is being heated. Consid- 
erable success was attained in breaking petroleum 
emulsions when small samples in test tubes were satu- 
rated with the gas under from 5 to 10 lb. pressure for 
f hour, and then heated to 50 deg. C. When large 
samples were used, the results proved unsatisfactory. 


Conclusions 

There are two antagonistic forces at the interface 
between the phases of an emulsion — namely, interfacial 
tension, which tends to cause coalescence, and the co- 
herence of the film of emulsifying agent, which tends 
resist coalescence. The stability of an emulsion 
depends upon the relative magnitudes of these opposing 
forces. 

There are, therefore, two general methods by which 
the stability of an emulsion may be decreased — first, 
b> an attack upon the emulsifying agent, and second, 
by increasing the surface tension at the interface. 

The emulsifying agent in petroleum is probably as- 
phalt. The coherence of the film of asphalt depends to 
a considerable extent upon the nature of the oil — an 
excess of light fractions seeming to promote the forma- 
tion of a coherent film. 

The dispersed water globules of a petroleum emul- 
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Sulphuric Acid From Ferric Sulphate 

Sulphuric dioxide may be used to oxidize ferrous iron 
when making a leaching solution to contain both sul- 
phuric acid and ferric iron. This solution can be used 
as a leaching agent for the recovery of copper from 
oxidized ore or sulphide oreB, or a mixture of these ores. 
SO accelerates the oxidation of ferrous iron and the 
percentage of SO, present affects the rapidity with which 
the ferric iron breaks down for the formation of sul- 
phuric acid. The Bureau of Mines station at Tucson, 
Ariz., has found that when the concentration of the SO, 
entering or bubbling through the solution containing 
ferrous iron is less than 4 of 1 per cent, the formation 
of ferric iron proceeds more rapidly than does the break- 
ing down of the ferric iron to form sulphuric acid. Un- 
der these conditions, it is practical to change all of the 
ferrous iron to ferric iron with the formation of some 
sulphuric acid. As the percentage of SO, in the en- 
tering gas increases, more of the ferric iron is broken 
down, so that a concentration of SO, can be obtained 
which will effect a complete reduction of all the ferric 
iron to ferrous iron with production of a corresponding 
amount of sulphuric acid. By suitably controlling the 
concentration of the SO, in the gas applied to the opera- 
tion, the proportion of ferric sulphate to sulphuric acid 
in the final solution may be varied according to the 
requirements of any particular case. The rapidity of 
the oxidation is directly proportional to the volume of 
gas. Maximum oxidation is obtained in neutral solu- 
tion. Reaction is retarded in the presence of free acid. 
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Contraction and Shrinkage 
During Casting* 

By Robert J. Anderson 

Mcliillurglst, V. H. Eun-.-m ol Ailin'. 

L ITTLE information has been published relating to 
j accurate measurements of the linear contraction of 
the non-ferrous casting alloys and the total contraction 
in volume of alloys on passing from the liquid to the 
solid state. In foundry practice, patterns are usually 
made on the basis of a general figure for linear con- 
traction of a given class of alloys - for example, alum- 
inum alloys, brasses or bronzes — irrespective of the 
alloy employed. For instance, in making light alumi- 
num alloy castings a general figure of 0.156 in. per foot 
is employed as the pattern allowance, although measure- 
ments by the Bureau of Mines show that in forty alloys 
the range was from about 0jD5 to 1.80 per cent. 

When a metal or alloy is cooled from the liquid state 
at any temperature to the solid state at any temper- 
ature — say to room temperature — its diminution 
in volume is the algebraic sum of three separate 
contractions — namely, (1) in cooling from any tem- 
perature in the liquid state to the freezing point; 
(2) in passing from the liquid st^ite at the freezing 
point to the solid state at the melting point; and (3) 
in cooling from the solid state at the melting point to 
any lower temperature. These three contractions in 
volume have been termed respectively, (1) the liquid 
shrinkage, (2) the solidification shrinkage, and (3) 
the solid shrinkage. Reliable data as to the contrac- 
tion of the various metals on passing from the liquid 
state to the solid state are scant, but on the basis that 
practically every well-defined property of the elements 
is a function of their symbol weights, it may be deduced 
that the contraction in volume of the metals is a peri- 
odic function of their atomic weights. 

Definition of Terms 

The liquid shrinkage may be considered to be the 
amount of contraction in volume of a metal or alloy 
in the liquid state on cooling from any temperature 
in the liquid state to the freezing point. The greater 
the temperature interval through which the metal cools 
— that is, the higher the initial temperature of the 
melt — the greater the liquid shrinkage. The liquid 
shrinkage of a metal or alloy, therefore, is not a definite 
numerical value; but it varies with the temperature 
interval of cooling. Thus the weight of metal that can 
be poured into a mold at a higher temperature is less 
than at a lower temperature. 

The solidification shrinkage may be defined as the 
contraction in volume of a metal or alloy on passing 
from the liquid state at the freezing point to the solid 
state at the melting point. Where an alloy solidifies 
over a freezing range, the solidification shrinkage is 
the contraction in volume which occurs from the 
beginning to the end of freezing. The actual amount of 
the solidification shrinkage varies considerably for dif- 
ferent metals and alloys, and it may be markedly 
affected Toy the presence of impurities. So far as is 
known, bismuth and silicon are the only metals that 
expand on solid ification, hut a number of alloys expand; 
and some show expansions on cooling from liquid to 
solid, although the total volume change is a decrease. 

•Extracted from “Reporta of Investigation*,” Serial 2410 , 
November, 1922. 


The solid shrinkage is the contraction in volume of 
a metal or alloy on cooling from the solid state at the 
melting point to any lower temperature — usually the 
ordinary temperature — and it may be determined over 
any solid temperature range by experimental measure- 
ments or by calculation from the formula for expan- 
sivity. Ordinarily, in foundry practice, the solid 
shrinkage may be regarded as the contraction in volume 
on cooling from solid metal at the melting point to 
about room temperature. The thermal expansivity is 
the reciprocal of the solid linear contraction. 

The linear contraction of a metal or alloy is the 
diminution of length that takes place in a casting on 
cooling in a mold. The terms linear contraction and 
pattern maker’s shrinkage are synonymous. Turner 
states that the shrinkage may be defined as the differ- 
ence between the length of a casting and that of the 
pattern from which it was produced— that is, it is the 
difference in volume between the fluid metal in the mold 
and the resultant casting at the ordinary temperature. 
Shrinkage in this sense, therefore, does not take into 
account the various stages of contraction, arrest or 
expansion which may occur in an alloy; but represents 
the final volume change. In experimental measure- 
ments, the linear contraction may be most readily 
determined by measuring the diminution in length of a 
bar cast from a pattern of definite length. It may be 
expressed in percentage diminution in length, in inch per 
foot, or in terms of the patternmaker’s shrinkage scale. 

Patternmaker's Shrinkage 

In pattern practice for light aluminum alloy castings, 
the usual allowance for the shrinkage is fa in. per foot 
(0.156 in., or 1.30 per cent); and if a casting is to 
be 1 ft. long, then the pattern is made 1 ft. and fa in. 
in length. According to Keep (and his version of the 
matter is accepted also by Turner and others), the 
general understanding is that the shrinkage of a 
casting is the difference in length (or any other linear 
dimension) between the casting and the pattern from 
which it was made; or rather between it and the mold 
in which it was cast. Thus, the general figure for 
the shrinkage of gray cast iron is A in. per foot, and 
the pattern maker, in taking measurements for the- 
different dimensions of a pattern, uses a “shrink rule” 
which is A in. longer than the standard foot-rule which 
is used to measure the castings. 

West, however, calls “shrinkage” the decrease in 
volume in the liquid state, which requires feeding in 
casting practice and applies the term “contraction” 
to the decrease in volume which takes place after solidi- 
fication. Also, according to McWilliam and Longmuir, 
“technically, ‘shrinkage’ refers to the gradual lessen- 
ing in volume of the fluid metal as it approaches the 
solidification point at which ‘shrinkage’ ceases and con- 
traction commences, the latter being understood to refer 
to the lessening in length or in volume of the solid 
metal.” Hailstone states that “liquid contraction” is 
the local contraction which takes place in the heavy 
part of a casting when the outside skin of that casting 
has solidified. He states also that “solid contraction” is 
the natural contraction which metals undergo when 
passing from the hot to the cold condition; solid con- 
traction is also known as shrinkage. The arbitrary 
terminology applied by West and others to contraction 
in the liquid and solid states seems to be based on 
nothing rational, and the writer prefers the termi- 
nology of Keep and Turner, which is technically correct. 
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It was later found that all emulsions do not respond 
to this treatment with equal readiness. Another ship- 
ment, presumably from the same well, was found to 
require a higher temperature, and, when phenol and 
sulphuric acid were used, a considerable increase in the 
amounts of the reagents. It was therefore concluded 
that each emulsion is an individual problem from the 
standpoint of this method of treatment. 

A Theory of Explanation 
The explanation of the breaking of petroleum emul- 
sions by mutually soluble substances is not clear. At 
first sight the decrease in interfacial tension due to 
their presence would seem likely to promote, rather 
than prevent, emulsification, but this effect apparently 
is of small importance compared with others tending to 
decrease stability. When a mutually soluble substance 
is used alone, a comparatively large amount is neces- 
sary to have any apparent effect upon the stability of 
an emulsion; the results, if any, are undoubtedly due 
largely to the solvent effect upon the asphalt films 
around the water globules. When acid is also present, 
the amount of mutually soluble substance necessary to 
cause coalescence is often so small that it is not reason- 
able to attribute the result to solvent effect. It is 
entirely reasonable, however, to assume that the mutu- 
ally soluble substance conveys the acid through the 
enveloping oil to the dispersed water; and that, having 
come in contact with the water, the H ion of the acid 
neutralizes the negative charges thereon and thus estab- 
lishes conditions favorable for coalescence. 

If this view is sound it is reasonable to suppose 
that other electrolytes with strongly adsorbed positive 
ions can be substituted for the acids, provided such 
electrolytes are soluble in the mutually soluble sub- 
stance. This was not tried. 


sion carry negative charges which decrease the surface 
tension at the interface. When these charges are neu- 
tralized, surface tension at the interface is increased to 
such an extent that the films of asphalt are no longer 
able to prevent coalescence, and the emulsion breaks. 

Petroleum emulsions may be broken in^this manner 
by the use of electrolytes having strongly adsorbed 
positive ions, provided the electrolytes can be conveyed r 
through the enveloping oil to the dispersed water. 
Ordinarily this can be done only with extreme diffi- 
culty when electrolytes alone are used, and even then 
only when the latter are present in excessive amounts. 

Petroleum emulsions can be broken readily by means 
of very small amounts of acid if a small amount of a 
substance that is soluble in both phases is also intro- 
duced. The mutually soluble substance conveys the acid 
through the enveloping oil to the dispersed water. 

Any mutually soluble substance should be expected to 
act in this manner. Of those tested, phenol is the most 
satisfactory. Kerosene acid-sludge contains mutually 
soluble substances, but not in sufficient quantity to be 
very effective. When a small amount of phenol is added 
to kerosene acid-sludge, the mixture is more effective 
for breaking emulsions than phenol and acid. 

A certain amount of heat is necessary when using 
this method. 

The amount of acid necessary is very small. It is 
not known whether enough is left in the oil to injure 
pipe lines and equipment or not. 
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The further investigation of the mutual solubility 
idea was carried out with sulphur dioxide gas. The 
latter, being an acid gas that is soluble both in water 
and in some of the fractions of crude oil," should break 
an emulsion if enough of it could be forced to stay in 
solution while the emulsion is being heated. Consid- 
erable success was attained in breaking petroleum 
emulsions when small samples in test tubes were satu- 
rated with the gas under from 5 to 10 lb. pressure for 
f hour, and then heated to 50 deg. C. When large 
samples were used, the results proved unsatisfactory. 


Conclusions 

There are two antagonistic forces at the interface 
between the phases of an emulsion — namely, interfacial 
tension, which tends to cause coalescence, and the co- 
herence of the film of emulsifying agent, which tends 
resist coalescence. The stability of an emulsion 
depends upon the relative magnitudes of these opposing 
forces. 

There are, therefore, two general methods by which 
the stability of an emulsion may be decreased — first, 
b> an attack upon the emulsifying agent, and second, 
by increasing the surface tension at the interface. 

The emulsifying agent in petroleum is probably as- 
phalt. The coherence of the film of asphalt depends to 
a considerable extent upon the nature of the oil — an 
excess of light fractions seeming to promote the forma- 
tion of a coherent film. 

The dispersed water globules of a petroleum emul- 
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Sulphuric Acid From Ferric Sulphate 

Sulphuric dioxide may be used to oxidize ferrous iron 
when making a leaching solution to contain both sul- 
phuric acid and ferric iron. This solution can be used 
as a leaching agent for the recovery of copper from 
oxidized ore or sulphide oreB, or a mixture of these ores. 
SO accelerates the oxidation of ferrous iron and the 
percentage of SO, present affects the rapidity with which 
the ferric iron breaks down for the formation of sul- 
phuric acid. The Bureau of Mines station at Tucson, 
Ariz., has found that when the concentration of the SO, 
entering or bubbling through the solution containing 
ferrous iron is less than 4 of 1 per cent, the formation 
of ferric iron proceeds more rapidly than does the break- 
ing down of the ferric iron to form sulphuric acid. Un- 
der these conditions, it is practical to change all of the 
ferrous iron to ferric iron with the formation of some 
sulphuric acid. As the percentage of SO, in the en- 
tering gas increases, more of the ferric iron is broken 
down, so that a concentration of SO, can be obtained 
which will effect a complete reduction of all the ferric 
iron to ferrous iron with production of a corresponding 
amount of sulphuric acid. By suitably controlling the 
concentration of the SO, in the gas applied to the opera- 
tion, the proportion of ferric sulphate to sulphuric acid 
in the final solution may be varied according to the 
requirements of any particular case. The rapidity of 
the oxidation is directly proportional to the volume of 
gas. Maximum oxidation is obtained in neutral solu- 
tion. Reaction is retarded in the presence of free acid. 
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The problem, just considered, as to the actual con- 
dition at the bottom of a rectifier haw an intimate con- 
nection with that of the conditions existing in a rectifier 
containing a finite number of so-called “trays.” or 
liquid reservoirs such as commonly employed. In all 
the above theory we have assumed perfect contact at 
every level between descending liquid arid ascending 
vapor, and for perfect rectification we assumed that at 
the top and also at the bottom the liquid and vapor in 
contact were in phase equilibrium, although the* equa- 
tions we have written must be satis- 
fied independently of phase relations. 

In a rectifier, however, containing 
a finite number of trays, there are 
certain limitations that must he 
taken account of. 

Consider a rectifier as shown m the 
diagram where the only liquid entei - 
ing it is admitted at the Jop, our 
usual notation being employed except 
that neither (x„ y,) nor (x lt y , ) are 
necessarily liquid-vapor compositions 
for phase equilibrium. Consider the 
nth tray from the top, the vapor enter- 
ing it from below being m H , composi- 
tion?/*, and the liquid leaving it being 
M fh composition x n , with similar notation for the trays 
above and below as shown. Now if the liquid on this tray 
he kept thoroughly homogeneous by agitation and if the 
vapor, m„, be brought into thorough contact with it, 
the composition of this liquid on the tray will be the 
composition ,r„ of the overflow, while the composition 
Vn , of the vapor leaving it will be that for phase 
equilibrium with the liquid from whieh it rises. That 
is, for an ideally perfect “tray," //„ , and x n should 
have the relation for phase equilibrium. The composi- 
tions x H and y„, moreover, have the relation obtained 
above for the compositions of liquid and vapor at the 
same level in a simple adiabatic rectifier. In the most 
general case, this relation is: 

(J n — In) ( Xu — ar,) -f (/*_”' /, ) u« — ?/»)__ 

(J n — ~ '?/,) 4 * — ?/„) 

( J , /,)(a\ — 4) f if, — /,)(•**, — y u ) 

(./, ~ A>U/, ™ ?/,) )- (?,- J ,)(*„-?/,) 



With specified values of the end compositions, x t , y v 
x t , y r the above equation, with x n , Vn considered as 
variables, determines a plain curve connecting the two 
points (x } ,%) and (x t , y 9 ) on the x, y diagram. The 
values of /„ and J„ at the various points (x n , ?/») would 
be determined by the physical properties of the mixture 
dealt with. 

For a mixture whose latent heats at constant pres- 
sure follows the proportionality relation discussed above, 
the equation just written is somewhat simplified, as we 
have seen, while for equal latent heats of the pure 
constituents it is the equation of a straight line con- 
necting the points (x t ,y t ) and {x„ y„). 

In the diagram let 0- ( 1 , 1 ) represent the equilibrium 
curve, while AB represents the locus of the above equa- 
tion between x„ and y„. Then with the values of the 
end compositions, (x x ,y x ) and (x ? ,yj as shown, it may 
be seen that the minimum possible number of trays 
is equal to the number of segments into which the line 
AB has been divided by the various points ( x „ , ?/„) . . . 

The diagram shows that if either of the two points 
(x x ,y x ) or ( x t , y t ) is located on the equilibrium curve, 
0-(l,l)— i.e., if at either end we assume phase equilib- 
rium between descending liquid and ascending vapor, 
the number of “trays" required will be infinite, as we 
should expect. 

Continuation of this series of articles will be published 
in a subsequent issue. 


Suggested Research Problems 
in Eletrochemistry 

The American Electrochemical Society has issued a 
booklet of suggestions to authors, embodying some of 
the standards set by the society for papers presented 
before its meetings. 

The following list of research problems is suggested 
as fruitful subjects for future papers: 

Electrolytic Deposition of Brasses and Bronzes. 

Hydrogen Potential Measurements of Aqueous Electro- 
lytes. 

Electrochemistry of Concentrated Solutions. 

Electrolytic Production of Organic Compounds. 

New Uses for Chlorine and Caustic. 

Electrolytic Production of Lithium Hydrate. 

Studies of the Properties of the Alkaline Earth Alloys. 

Effect of Impurities in the Electrolysis of Fused Magne- 
sium Salts. 

The Electrochemistry of Gaseous Conduction. 

Electrical Conductivity of Metals and Alloys Above Melt- 
ing Point. 

Stability of the Metal Carbides at Elevated Temperatures. 

Revised Melting Point Determination of Refractory Ox- 
ides, Pure and Commercial. 

Stability of the Metal Silicides at Elevated Temperatures. 

Energy Losses in Electric Furnaces. 

Gaseous Reduction of Metal Compounds. * 

Equilibria Studies in Electric Steel Furnaces. 

Putties and Cements Used in Electrochemical Industries. 

Electrical Porcelain. 

Dielectric Constants of Mineral Oils. 

Dielectric Constant vs. Composition of Glasses. 

Dissociation of Compounds in the Beck Arc. 

New Uses for Iodine; the Electrolytic Production of 
Iodine Compounds. 

The Electrolytic Corrosion of Alloys. 

The Fixation of Atmospheric Nitrogen. 

Electrochemical Problems Relating to the Soil. 

The Electric Stimulation of Plant Growth. 

Electrolytic Dissociation in Non- Aqueous Electrolytes. 

Catalytic Phenomena in Electrolytic Reactions. 

Physical Properties of Elements and Materials at Electric 
Arc Temperatures. 

The Occlusion of Gases by Metals at Electric Furnace 
Temperatures. 

Electric Conductivity of Flames. 




February 7, 1928 


CHEMICAL AND METALLURGICAL ENGINEERING 


Properties of Wood in 
Paper Making* 

The Effect of Physical and Chemical Properties of the 
Wood on Economy and Quality, Particularly 
in the Sulphite Process 

By Bjarne Johnsen and II. N. Lee 

T HE suitability of any kind of wood for paper mak- 
ing is determined by its physical and chemical char- 
acteristics. Very resinous woods, like the pines, are 
not suitable for the sulphite process, but make an ex- 
cellent raw material for the sulphate or kraft process. 
Soda pulp from poplar is used in certain papers such 
as book papers on account of the short, bulky fiber, but 
cannot be used for papers where strength is required. 
It is not the intention of this paper to discuss the value 
of the various species of wood for all different pulping 
processes and for the different grades of paper. This 
discussion will deal chiefly with the most importan! 
pulpwoods, spruce and balsam, and their use in the 
sulphite process, which is by far the most important 
chemical process. However, much of the data given 
may be equally well applied to other woods and $ther 
processes. 

In discussing the properties of wood for paper mak- 
ing there are two chief considerations — economy and 
quality. Wood is ordinarily purchased on the cord basis 
and the consumption of wood is recorded on the cord 
basis. It is customary to express the yield of pulp in 
terms of cords used per ton of pulp, but while the enor- 
mous variations in this figure in different mills may, to 
a great extent, be accounted for in the different methods 
used in the manufacturing process, it is not possible so 
to - xplain the great variations which are experienced in 
any one mill. These variations can be explained only 
when the actual value of the cord based on the physical 
and chemical properties of the wood are known. 

Measurement of Cord Wood 

Considering first the physical properties, it is known 
that a very large variation can exist in the amount of 
solid wood in the cord. According to Sterns 1 , the theo- 
retical solid content of the cord is always the same pro- 


TAHLE 1— CUBIC FEET PER CORD 

- — Graves* , Winslow and Thalen* . 

Oyer 5 5 In. 2 5 to 5 5 In 
Diameter at Diameter at 

Length Small End Small End Mixed Straight. Crooked Knotty 
30 in. 90 5 83 9 87.2 

4 ft 88 9 82.4 85 7 92 82 74 

8 ft 81 8 77 2 80 5 82 75 50 


vided the logs are all of the same diameter. In this 
case the theoretical solid content is 90.69 per cent (116.1 
cu.ft. > . If the logs differ in diameter, the solid content 
will be greater and will increase as the ratio of the 
largest diameter to the smallest increases. However, 
in actual measurements he found no cords contained 
over 80 per cent (102.4 cu.ft.) solid wood. He also 
found that the average solid volume per cord of 32-in. 
wood, based on careful volumetric measurement of 34 


pa p er r « a d at the annual meeting of the Technical Section 
to i 9 ?J adian Pull> an( * Paper Association, Montreal, Jan. 24 

C; ,^W. Sterns (unpublished data), Abitibl Power & Paper Co., 


*H. S. Graves, “Forest Mensuration'* John Wiley & Sons, N. Y. 
*iVn? 1ow & Thalen « “The Purchase of Pulpwood,” Paper , Oct. 


TABLE II— SOLID CONTENT OF WOODS FROM 
MINNESOTA AND QUEBEC 

, — Avmige Maximum--. .'-Minimum—. 

Que. Minn. Qut>. Minn. Qua Minn 

Number of logs per oord 67 115 102 156 36 16 

Average diameter inches, per 

cord 7.31 5 67 10 56 6.50 5.96 4.95 

Cubic feet solid material per coni 88,58 85 68 99 52 91,72 #69. 79 77.82 


cords, logs from 4 to 16 in. diameter, to be, before bark- 
ing, 93.97 cu.ft., after barking 83.36 cu.ft. 

Our own measurements on two very different kinds 
of wood, one coming from northeastern Quebec and the 
other from Minnesota, based on 32 cords of each class 
of wood, are given in Table II. 

The Quebec wood was peeled, the Minnesota wood not 
peeled; therefore the actual wood in the latter was about 
12.5 per cent less, or an average of about 75 cu.ft. per 
cord. The greatest variation in the amount of solid 
wood was due to poor packing, which in turn was fre- 
quently due to crooked or poorly trimmed logs. The 
figures appear to show conclusively that wood of larger 
average diameter, which means a mixture of small, me- 
dium and large diameters, results in more actual solid 
wood per cord than wood of small average diameter. 

In most cases investigators have found that the larger 
the average diameter the greater the solid content, but 
Sterns found just the reverse. He believes the discrep- 
ancy may be explained by the fact that he measured 
32-in. wood, while the others, in general, measured 4-ft. 
or 8-ft. wood. It is certainly true that the effect of 
crookedness of logs is greater in long logs than in 
short ones and it is possible that in very short, logs the 
effect of crookedness might be comparatively small. 
Moreover, large diameter logs are more likely to be 
straight than are those of small diameter. 

It has been shown in the foregoing that the actual 
value of a cord of wood for production of pulp, or in 
other words the solid wood in a cord, may be influenced 
by several factors and may vary considerably. To se- 
cure reliable figures from which to determine yield, as 
well as to handle the purchase of wood in the most effi- 
cient manner, it is quite apparent that accurate meas- 
urement of the wood is necessary. 

Density ^nd Rate of Growth 

The value of a given volume of solid wood for pulp 
is determined by the dry weight of the wood. This is 
dependent on the density of the wood. This varies not 
only with the species but also within the same species 
according to the conditions of growth. 

Our investigations show in balsam as well as in spruce, 
and the same may probably be applied to other conifer- 
ous woods, that slow growth wood is more dense than 
rapid growth wood. The figures for logs 6 in. in diam- 
eter are given in Table III. 

Moreover, as is shown in Table IV by Kress, Wells 
and Edwards 4 , there is considerable variation in the 
average density of different species of wood. 

Results of tests by the authors are given in Table V. 

From these data it is apparent that spruce has, on 
the average, 15 to 2p per cent greater density than bal- 
sam fir. Here again, as in the case of cord woodtmeas- 
ure, are opportunities for large variations in the possible 
yields from cords of wood composed of more than one 
species or even composed of the same species of different 
rates of growths. 

4 J£reae, Well* and Edward*, “The Suitability of Various Specie* 
of American Woods for Pulp and Paper Production,” Paper, vol. 
24, pp. 914-22, 1919. 
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. 1 «»,«•■ f If — 

EFFECT OF BATE Of 

OROWTH 

ON 

DENSITY 





Weight, C'u Ft 



(tings, 
Vn In 

Diy 

Green Wood 

Quebec spruce 


1 8 

5 

27 6 

Minnesota spruce 


4 

5 

20 2 


17 

4 

28 0 

Quebec balsmr# 


5 

7 

22 4 


P> 

7 

27 2 

Minnesota balsam 


4 

10 

3 

3 

18 7 

22 6 



6 

4 

17 8 

TABLE 

IV -DENSITY 01 Dl 

II 1 1 RENT 

W( 

M U )K 


Average Weight 
Of I Hi Ft of 
On (item Wood 


Blank spruce ( Pteea tnoruttia) 23 

White «prioe ( /Vm ravarltm vt) 24 

Balaam fir (AH™ hnlmim*ui) 2 1 

Hemlock (Tnuvacnnmiemin) 24 

.Tack pine ( Pimm (H>anrnta) 24 

Aspen ( '’opuluit trnnuloiii™) . 23 


TABU: V BATE OF (JBOWT1! AND DENSITY OF CANADIAN WOODS 

- Average Weight 

Of | On. Ft of 

1 >rv Green Wood Binge per In 


N. E Quebec spruce 

8. W. Ontario spruce 

25 2 

25 6 

12 8 
II 5 

N. E Quebec balsam . . 

8. W. Ontario balsam 

20 8 

20 4 

9 1 

8 2 


Chemical Composition 

Another factor which influences the possible yield, 
even when the foregoing factors are eliminated, is the 
chemical composition of the wood. The most important 
characteristic is the cellulose content. The data on this 
subject from different sources are not always compar- 
able, because the various investigators have not used 
the same methods in making their determinations. The 
relative cellulose content of certain kinds of wood, based 
on a comparatively small number of tests is given by 
Johnson and Hovey* in Table VI. 


TABLE VI ( ’ELLULt )SEJ ( ’AI.< TLATKI > AS PKHfCICNT.' Of- OVEN 
DHY WOOD 


White spruce 
Black spruce 
Had spruce 
Balaam fir 
Jack pine 
Hamlook 
Aspen 


56 48 

50 64 
52 95 

51 60 
49 24 
48 70 

57 52 


Even within the same species iMias been shown that 
the cellulose content varies. Johnson and Hovey found 
in balsam fir that rapid growth (low density) wood 
contained 50.35 per cent cellulose, while slow growth 
(high density) wood contained 52.85 per cent cellulose. 
Thorbjornson rt gives the following figures for Swedish 
spruce, determined from different parts of the same log: 


Specific Gratify Pet Cent Cellulose 

0 382 53 4 

0 425 57 3 

0 446 58 5 


As far as the two most important pulpwoods— spruce 
and balsam fir — are concerned it is safe to say that 
spruce has a slightly higher cellulose content than bal- 
sam fir. .According to these data the yield which may 
be expected from a given volume off solid wood will be 
greatef with woods of high density for two reasons, 

(1) the greater actual weight of wood substance, (2) 
the somewhat greater cellulose content by weight. 

•Johnaen ami Hovey, "The Estimation of Cellulose In Wood,” 
Pwlp and Paper Magazine, Jan. 31, 1918. 

•B. Thorbjornson, "Nagru synpunkter betraffande aulfltkokninff" 
(Some Observation* Rewording Sulphite Cooking), Svcnek Pap. 
m, p. 19|, 1922. 


The influence of the cellulose content on yield is much 
more marked when wood of different degrees of sound- 
ness are compared. It has been found by Acres 7 that 
the cellulose content may be decreased by as much as 28 
per cent. Similar resuits have been obtained by J. L. 
Parsons". While in general decay decreases the cellulose 
content, Parsons found that decay caused by Trametes 
pini Brot . resulted in an increase in cellulose content of 
15 per cent with a decrease in lignin of 30 per cent. 

Another serious result of decay is a decrease in the 
density of the wood. Sutermeister* found spruce wood 
which was thoroughly affected by rot but which was still 
quite hard and firm weighed less than 18 lb. per cubic 
foot of dry wood, while sound spruce weighed more 
than 22 lb. 

Relation to the Manufacturing Process 

Factors thus far considered have a bearing upon the 
value of the cord, particularly with regard to economy. 
In the following, the importance which knowledge of 
these factors and other factors have in the manufac- 
turing process and on the final product will be discussed. 

It is obvious that the variations in the solid content 
of the cord, due to the conditions of piling of wood, di- 
mensions of logs, crookedness, and trimming, have a 
very ^reat effect on the cost of production. However, 
these variations are eliminated as soon as the wood is 
in form of chips and therefore do not directly affect the 
capacity of the mill or the quality of the product. 

Knowledge of the density of the wood is of much 
greater importance because it directly affects the yield 
and, as a result, the economy in several ways : 

(1) Dense wood gives a greater weight of wood per 
cord. 

(2) Dense wood gives a slightly higher cellulose con- 
tent per unit of weight. 

(3) Dense wood, consequently, increases the digester 
capacity, which allows (a) a longer cooking time at lower 
temperature, which results in ( b ) increased yield and a 
better quality of product. 

These points are illustrated by the results given in 
Table VII obtained by experimental cooks on a semi- 
commercial scale. 


TABLE VIT -SEMI-WORKS EXPERIMENTAL COOKS 



Balaum 

Spruce 

Weight of absolutely dry chips from cord of peeled wood, lb 
Weight of chips in digester, absolutely dry, in 

2,036 

2,580 

268 

323 

Bleach consumption, per cent, 

17 2 

15.5 

Yield nf bleached pulp, per cent dry wood usisl 

Yield bleached pulp for equal volume digester charges, lb . , 

42 79 

43 65 

115 

141 

Absolutely dry pulp per cord peeled wood ,1b 

871 

1,126 


TABLE VIII - -EXPERIMENTAL PLANT COOKS 



Month 

.1 M 

onthfl 

Weight ou ft wet chips when absolutely dry, lb 

t 

15 

8. 

64 

Absolutely dry pulp, per eu.ft digest ei space, lb, 

3 

56 

3 

91 

Yield absolutely dry pulp, per cent of dry wood 

43 

7 

45 

2 

Screenings (drvi, per cent of total pulp 

3 

00 

2 

03 

Cooking time, hours . . . 

12 


12. 

5 

Bleach consumption, per cent 

12 

7 

12. 

0 

Slow ness of unbleached pulp 

91 

0 

27, 

1 

Strength of unbleached pulp 

92 


93 



Actual mill data, using two different classes of wood 
(average figures per month) are given in Table VIII. 

These experimental and mill data show how the 
density of the wood affects the value of a cord and 
the capacity of the cooking equipment. 

T S. F. Acree, "Destruction of Wood and Pulp by Fungi and 
Bacteria," Pulp and Paper Magazine, July, 17, 1918. 

•J. L. Parsons, unpublished data, Hammermlll Paper Co., 
U. S. A. 

*E. Sutermelster, "The Use of Rotten and Stained Wood for 
Making Sulphite Pulp," Pulp and Paper Magazine, June 22, 
1922. 
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Another factor which affects the digester capacity 
is the moisture content of the chips. The higher the 
moisture content of the chips the heavier the chips will 
be and consequently the better will the chips pack in the 
digester. Thorbjornson fl has shown that by using chips 
with an average moisture content of about 20 per cent 
in place of chips with a moisture content of about 40 
per cent the capacity of the digester is reduced 9.5 
per cent. 

Effect of Decay on Yield 

It has already been stated 1 hat the variation in cel- 
lulose content with sound wood is not great, but when 
rotten wood is used the cellulose content becomes a very 
important factor. The yield by weight, based on a 
number of experimental cooks, with the soda process, is 
shown by Sutermeister 1 " to be about 30 per cent for 
rotten poplar wood as compared with about 41 per cent 
for sound poplar. For birch an even greater reduction 
in yield was found. Sutermeister", using the sulphite 
process with spruce wood, shows that the yield by weight 
is higher with rotten wood than with sound wood, but 
his conclusions do not seem entirely justified when it is 
considered that the two resulting pulps were not cooked 
down to anywhere near the same degree of purity ; the 
sound wood yielding a pulp with only 0.6 per cent screen- 
ings and requiring only 17 per cent bleach, while the 
pulp resulting from the rotten wood had 6.6 per cent 
screenings and required over 30 per cent bleach. There 
is no reason to believe that decayed wood should give 
a higher yield by weight than sound wood, except in 
cases where the fungus has caused an increase in the 
cellulose content, as referred to in the case of Trametex 
pirn Brot. This shows how necessary it is in investiga- 
tions of this kind to specify the kind of fungus which 
has caused the decay of the wood, and also to compare 
resulting pulps on the basis of the same degree of pur- 
it\ All of our experimental and mill data have shown 
a decided decrease in yield by weight when rotten wood 
used. Also Bates 11 found a reduction in yield by 
weight in large-scale experiments. 

Large mechanical losses will occur if wood is decayed. 
Kress' gives the following figures for loss in chipping: 


Neurlv houihI m hit « Kprure 
Ititmoil wlnt*' *pi uf(> 

I tif led wlnt p spruce 
Unrtl\ rotted white Mpruee 


l'ei Cent Lorn m ScieenitiK 
Mn. Chips 
5 62 
13.22 
13 61 ) 

17 02 


If wood is decayed, and especially if it is saprotten, 
a considerable loss also occurs in barking. 


Effect of Decay on Quality 


The effect cf decayed wood upon the quality of the 
pulp is not clearly evident in Sutermeister's and Bates' 
reports. According to Bates there is no reduction in 
the strength of the pulp, but his tests were made on 
unbeaten pulp and the difference would hardly show up 
at this stage, particularly when the wood is only partly 
decayed. Sutermeister" found a decided decrease in 
d length of pulp in the case of the rotten wood cooked 
by the sulphite process. With the soda process he found 
an increase in the strength of pulp from partly decayed 
birch wood, after beating in a pebble mill, while he 


1(1 E Sutermeistei ,” Deray of Pulp Wood and Its Effect in the 
ho ]j u Process,” Pulp and Paper Magazine, July 14, 1921. 

£ Bates, "Sulphite Tests of Average Wood, Infected Wood 
nn< * Shipper Sawdust.” Pulp and Paper Magazine, June 9, 1921. 

“Progress In the Study of Wood and Wood Pulp 
11 >re<tlon and Decay,” Paper Industry, January, 1921. 


found it impossible to make sheets of beaten soda 
pulp obtained from very rotten wood. Our own tests 
show that decayed wood has a decided influence on the 
beating quality as well as on the strength of the re- 
sulting pulp. Pulp obtained from rotten wood hydrates 
more rapidly when beaten, and with the hydration the 
strength increases. However, the maxim iyn strength 
of the pulp is reached at an earlier stage in the beating 
process, after which point the strength decreases rapidly. 

Such has been found to be the case, not only in ex- 
perimental tests, but also in ordinary mill experience. 
Monthly figures from mill operation show that when a 
large percentage of wood was used which had been 
stored for 2 or 3 years and therefore was more or less 
affected by fungus, the strength of the pulp was con- 
siderably lower and the slowness considerably higher 
than when comparatively new, sound wood which came 
from the same locality was used. This was the case in 
spite of the fact that the cooking process was adjusted 
so as to protect the fiber of the more or less decayed 
wood as much as possible. 

The deleterious effect of decayed wood used in the 
ground-wood process has been thoroughly investigated 
and described by Kress, Humphrey and Richards", and 
Bates". 

Seasoning 

With a raw material which may be stored for a long 
period before it is used in the manufacturing process, 
it is of interest to know what effect seasoning has upon 
its value. It is evident that if wood is stored so that it 
will deteriorate from decay its value will gradually de- 
crease. If, however, wood is stored under proper condi- 
tions, unfavorable for the growth of fungi and so that 
the wood may dry out, its value for pulp will increase. 
As Schwalbe 10 has seated, green wood, because it is less 
resistant to the cooking process, gives a lower yield 
than seasoned wood, but he has found it possible to 
increase the yield from green wood materially by giving 
it a milder treatment. It has also been found in mill 
operation that seasoned wood gives a higher yield and 
a stronger fiber than green wood. During the period 
of storage the moisture content of the wood decreases, 
which is an advantage, since the moisture in the chips 
results in a direct dilution of the cooking liquor. How- 
ever, if the wood is too dry, the penetration of the acid 
is much slower and more time is required to bring the 
digester up to the desired temperature and pressure, 
necessitating either a longer total cooking time or a 
higher temperature. Schwalbe found that the penetra- 
tion period of very dry wood could be materially de- 
creased by pretreating the chips with steam or with 
waste liquor. 

Another objection to the use of green wood is the 
difficulty which is experienced in the manufacturing 
process due to pitch. It is generally known that the 
troublesome pitch-forming substances in the wood de- 
crease during storage. 

The most important of the factors which influence 
the consumption of wood per ton of pulp or the yield 
of pulp per cord, the density and soundness, are also 
the factors which influence the quality the most. In 
most cases the low-density wood and the infeetdd wood 


ulps,” Paper Industry, October, 


Deterioration of Wood und Wood ; 

., H Bate**. Grinding Tosta of Average, Infected and Sound 
l ulpwood, Pulp and Paper Magazine, June 30, 1921. 

!* c - Schwalbe ‘‘HolzzeltHtoffkoohung, inbesondcre die Sulflt- 
zellHtoffkoehung, (Pulp Cooking, with Special Reference to Sul- 
phite), Zcllst off u. Papier, April 1, 1921 
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are cooked in mixture with sound wood of high d«'nsit\ 
and the cooking process is adjusted to the sound " 0()( 
All the undesirable effects of iow-densiu wood and de- 
cayed wood are therefore experienced - low ' ovv 

strength and high slowness. If, however, the wood 


could he sorted according to its qualities, soundness, 
density , seasoning, etc., it would he possible to adjust 
the cooking process to some extent for the various 
grades. To maintain the production of the mill with 
low-density wood and with decayed wood the cooking 
time must be shortened by using a higher temperature. 
With this kind of wood high temfHTatures should be 
avoided. 

It is, in many cases, possible to do so by shortening 
the penetration period of the cooking process, because 
wood of low density and decayed wood are more rapidly 
penetrated by the acid. A few experiments were made 
in order to determine how the penetration is affected by 
these factors. The results, which were obtained by 
placing disks of wood in a # sniall digester with rooking 
acid of G.18 per cent, total SO and 1 OH per cent com- 
bined SO, and bringing the temperature gradually up 
to 100 deg. in *24 hours, keeping tin* temperature at 
this point for l hour, give an indication of the com- 
parative penetrability. 


1 \ltu, l\ 1 

•IVLIKVnuN RAT 

in JUsfl) ' 

l\ >LoW 

liltOWl II 


M'Rm; Kqi 

IM In 100 





Rim-e F‘r 

r Wt Rer 

Tern tratmn 



In 

( u It 

Ratii. 

Slow #pnn <■ 


78 

28 6 

100 

Rapid ftp! u< < 


" 

24 2 

18(1 

Slow balnam 


>« 

22 2 

2 I J 

Rapid balsam 


i 

18 6 

350 

Spruce part i\ de 

i ii\< il bv /.unfes m/m a 


12 fl 

900 

Spruce badly di < 

•:i>ed by 7 lumtte* pun 


14 0 

1,500 


The question of proper methods ol storing pulpwood 
has been often discussed. 11 will only be mentioned 
here that best seasoning conditions allowing a minimum 
amount of decay are secured when logs are peeled or 
barked and then stored in such a way that good circula- 
tion of air is always maintained throughout the piles. 

It has been attempted in this discussion to point out 
some of the important factors which influence the econ- 
omy and quality in the production of pulp and paper 
from wood, with the object of drawing more attention 
to this most important raw material. It is hoped that 
the pointing out of the factors which so greatly influ- 
ence yield and quality will result in the establishment 
of methods of measuring and testing wood which will 
be of great value in the intelligent purchase and han- 
dling of wood and which will explain variations in yield 
and quality hitherto not full accounted for. 


Attendance at Engineering Schools 


The United States Bureau of Education has obtained 
the following figures for attendance at engineering 
schools for the current year. A few of the smaller engi- 
neering schools have not reported: 


Attendance tor 1 92 1 22 
I'nwhtiH'ti uikI soplioimm s 
Juniors 
Senior# . 

< :orre#pondmK« nrulltm it! im 1922-23 
Frealmien and snplmnmii - 

Junior# 1 
Senior# . 

Total for 1921-22 
Total for 1922-21 
Decrease for the current v.u 


12,178 
1 1,440 
8,520 

29,952 

10,181 

9,571 

52,144 

49,90* 

2T*8 


It seems that the engineering schools have reached 
their maximum attendance for the present. This at- 
tendance is probably limited by the schools’ facilities. 


Manufacture of Soap in 1921 

The Department of Commerce announces that re- 
ports made to the Bureau of Census show that pro- 
duction by establishments engaged primarily in the 
manufacture of soap amounted to $ 240,116,000 in 192 1, 
as compared with $316,740,000 in 1919, a decrease of 
oq 9 per cent in value of products. In addition soap 
products to the value of $21,140,000 were produced in 
1919 by establishments classified in other industries; 
corresponding figures for 1921 are not yet available. 

The statistics for 1921 and 1919 are summarized in 
the following statement. The figures for 1921 are pre- 
liminary and subject to such change and correction as 
may be found necessary upon further examination of 
I he original reports. 


.Number ol establishment* 

1 92 1 + 

283 

1919* 

279 

Per Cent 
of Decrease 

JVr M>ns engaged 

24,022 

28,919 

20 4 

Proprietors and linn in ml eis 

104 

183 

43 7 

salaried employ ces 

6,361 

8,300 

23 4 

Wage earner 1 . <n\er:tgi numbei) 

16,558 

20,436 

19 0 

Salaries and wage* 

$42,566,000 

$35,400,000 

8 0 

Salaries 

13,70 1,000 

14,172,000 

3 3 

W ages 

18,865,000 

21.228.000 

11 1 

J J aid for contract uoi k 

614,000 

640,000 

4 0 

< oM of matenalfi 

150,356,000 

238,519,000 

37 ft 

\ nine ol products 

240.1 16.000 

316,740,000 

24 2 

\ alia added l> v m vnufaeOiK f 

89,760,000 

78,221,000 

i4 n 


ft J Statistic# foi rHtulilishim uts huvinp pr< dnetiun valued, at lees than $5, COO 
arc not included m the luturca for 1921 , 69 i stablifchuicnte of tin's class reported 
54 wage enrnei.s and products aagrogal iny $ 181.800 in value. Foi 1919. however, 
data for 69 establishments of this class, reporting 32 wage earners and products 
\ allied at $130,100. are included in the figures with exception of the item 'number 
-.1 < htalilisliiin iii' ” t Denote# increase X Value of products less met of 
materials 


Detailed statistics of products for the years 1921 and 
1919 are given in the following table, though figures 
for soap and associated products produced as subsidiary 
products by establishments in other industries, aggre- 
gating $21,140,000 in 1919, are not at present available 
for 1921; hence all items are not actually comparable. 


Total \alui 

1921 

1919 

$337,880,000 

t he soup lndusti \ 

$240,116,000 

$316,740,000 

Subsidiary soup products Imm otla r iimIim 


21,140,000 

Hard soaps: 

Soap industry only 

All induRtne# 


1,741,002,000 

1,855,257,000 


901,258,000 

1,072,390,000 

Toilet soap 

195,347,000 

179,450,000 


1,319,000 

21,710,000 


143,915,000 

181,837,000 


497,163,000 

399,970,000 

\ alue . 

$163,041,000 

$227,051,000 

Powdered soaps 

Quantity, pounds 

576,270,000 

466,536,000 

Abraaive 

198,087,000 


Non-abrnaive 

378,183,000 


Value. 

$29,144,000 

t 

Liquid soap ' 

5,965,000 

10,033,000 

Value 

$768,000 

$1,255,000 

Soft soap 1 

50,756,000 

74,463,000 

Value 

$2,313,000 

$3,925,000 

Special soap art icle# 

Poll rids 

26,18,3.000 

36,302,000 

3 aluc 

$2,269,000 

$3,568,000 

Glycerin 

Crude, for sole 

Pounds 

19,710,000 

18,228,000 

Value 

$1,912,000 

$2,433,000 

Refined, foi sale 

Pound# 

39,307,000 

47,377,000 

Value 

$6,088,000 

$11,461,000 

Stearin: 

Pound* 

3,223,000 

3,140,000 

Value 

$316,000 

$825,000 

Candle pitch 

Pounds 

5,958,000 

5,211,000 

Value 

$92,000 

$91,000 

( 'andles 

Pound* 

4,359,000 

5,483,000 

Value 

$327,000 

$819,00 

Red nil (commercial olein acid) : 
fialluna 

930,000 

433,000 

Value 

$416,000 

$476,000 

Perfumes and toilet preparation#: 

Value 

$15,115,000 

$12,635,000 

All other products 

$18,315,000 

$73,290,000 

* Figures not yet available, t Included above with value of hard soap#. 




T HE X-ray examination of castings promises to 
become one of the important methods of testing 
in foundry practice. It is important to know 
within what limits the method is applicable and to know 
the factors that determine those limits. Experiments 
recently conducted at Watertown Arsenal have been 
concerned with the practical limits and working equa- 
tions in metal radiography. 

Probably an impression is general that the utility 
of the X-ray in revealing hidden defects is quite 
limited, owing to the relative opacity of metal. While 
it is easy to radiograph a man’s pelvis, measuring 
perhaps 12 in. side to side, a “twenty-two” bullet pro- 
duces a dense shadow. Therefore we find Chemical 
A' Metallurgical Engineering stating in an editorial 
(Feb. 15, 1922) entitled “X-Ray for Routine Testing” 
that the enormous difficulties seem to limit the use of 


marked in chalk on the casting and prints of 
these, properly indicated, were furnished to the 
foundry. No defects of importance appeared excepf 
in the section through the nose. Fig. 2 is a print 
of a film placed horizontally inside the shell and exposed 
to rays traveling along the axis of the casting through 
slightly over 2 in. of metal. The three dark areas are 
shadows of the columnar risers. It was obvious that 
the risers were not feeding properly, and a change in 
the design of these remedied the difficulty. The casting 
was later cut up for study, and Fig. 3 is a photograph 
showing some of the holes represented by the spots 
shown on Fig. 2. 

It may be objected that the information given by the 
X-ray mighl have beel) found by merely sawing up the 
casting. Even so, complete information is given by the 
X-ray far quicker and cheaper. It is no small matter to 


radiography to moderate sections of metals of low cut up heavy steel sections, 
atomic weight. Further- 
more, Circular 113 of the 
Bureau of Standards, on 
“Structure and Related 
Properties of Metals,” 

.states that “an exam ma- 
te i by means of X-rays 
is often of value if the 
specimen is not too large. 

. . . Specimens of steel 
to be examined by this 
means should not exceed 
| m. in thickness.” 

In contradistinction to 
these accepted limitations, 
we have found at Water- 
town Arsenal that the 
limit of penetrability 
based on 30-mirmte ex- 
posure with commercial 
apparatus is approxi- 
mately 3 in. of steel! An- 
ticipating the subject 
somewhat, Figs. 1, 2 and 
3 show what has been done 
with relatively heavy cast- 
ings to be made for air 
bombs. The pattern was 
made up and an experi- 
ment a 1 casting poured. 

This was sent in to the 
laboratory for radiograph- 
ing before the risers were 
cut off. Fig. 1 shows the 
casting as we received it; 
it weighed about 400 lb. 

Radiographs were made 
through various points fig. i— 400-LR air bomb casting to be radiographed 



Furthermore, the X-ray 
is of (‘special value in 
assuring oneself than an 
unsawed casting is sound 
in its vital parts. Thus 
sample castings are com- 
pletely radiographed at 
the arsenal to make sure 
they are free from in- 
ternal defects. 

The questions that nat- 
urally come up for solu- 
tion are: How should the 
exposure vary with the 
thickness? What is the 
limiting thickness of metal 
that may be radiographed 
with existing apparatus? 
What is the magnitude of 
the faults which gives 
certain markings on the 
plate? What is the limit- 
ing size of fault that may 
be detected under prac- 
tical conditions? 

With regard to the 
first question, How should 
the exposure vary with 
the thickness? It is pos- 
sible to develop certain 
mathematical equations 
showing the relationships 
between the several vari- 
ables involved. This work 
is outlined in the appen- 
dix. Practical application 
of theory is hampered by 
the fact that fluorescent 
screens are ordinarily 
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Fl<; 2 l( \ 1 >1( M JK AIM I i >1' Nnsfc. SHOWING MANY 
HLOWIlOLES RELIVED ONE HALF 


used to intensify the direct etTect of the ray, and 
these screens deteriorate with use. Thus a photographic 
plate or film — which is covered by an emulsion sensi- 
tive to X-ray impact as well as to light rays— is covered 
front and rear by a screen impregnated with salts 
which visibly glow when struck by X-rays. Thus the 
photographic effect recorded is that due to the direct 
action of the rays plus that due to the fluorescence of 
the screens. The latter effect may amount to fifteen 
times the former. 

In order to get experimental curves showing re- 
lation of exposure to thickness, an echelon was 
made of eight pieces of transformer iron 0.03 in. 
thick and differing in length by A-in. steps; the 
pile varied from 0.03 to 0.24 in. thick, by eight 
equal steps. A number of steel strips 8 in. long and of 
various thicknesses were then prepared, stacked up 



FIG. 3— CONDITION OF NOSE WHEN SAWED APART. 
CASTING IS 2 INCHES THICK 


and the echelon placed on top of the pile, whereupon 
the whole was radiographed. Patterson “cleanable” 
intensifying screens were used. These screens were 
new and had their maximum sensitiveness. A series of 
negatives was made at varying times — other conditions 
being constant — and one picked out which showed clear 
or nearly clear under the thick end of the echelon and a 
regular graduation of density under the other steps. 
One film was selected and step 4 of this was arbitrarily 
taken as a standard for judging other negatives. Then 
a series of films was taken through piles of different 
height, and all of them were compared with the stand- 
ard. The thickness of steel plus the thickness of trans- 
former iron under the step that exactly matched the 
standard density was plotted against the corresponding 
“exposure.” (“Exposure” means time of exposure multi- 
plied by the current flowing through the Coolidge tube.) 

Results of individual determinations are shown by 
dots on Fig. 4. As shown, two series of negatives were 
made, one when 100 kv. potential was impressed on the 
Coolidge tube, and the other under 195 kv. Curves A 
and B are figured according to the theory, with con- 
stants so chosen as to fit the observed values as closely 
as possible. A family of similar curve's is also drawn', 



FIG 1 RELATION PET WEEN THICKNESS OF STEEL 
PENETRATED, TIME OF EXPOSURE AND VOLTAGE. 
AND CURRENT TI1ROI GH \-R\Y TURK 


checked by experiment on voltages up to 230 kv., and 
assumed by extrapolation for higher. 

The curves shown in Fig. 4 are practical working 
curves and are used in our laboratory as a guide to the 
necessary exposure for a given specimen. Actual ex- 
posures are plotted rather than logarithm of exposure 
because of greater convenience in use. The tube which 
we use can be operated at 200 kv., then consuming 7 
milliamperes of current. In order to get any work done 
it is necessary to limit the time for making a negative 
to 30 minutes. The “exposure” therefore is 30 minutes 
X 60 seconds X 7 milliamperes, or 12,600 milliampere- 
seconds. Running up the vertical ordinate correspond- 
ing to 12,600 to slightly above the curve marked 
F-195 gives a valve of 2.9 in. for the limit of pen- 
etrability at a distance of 17 in. from the target. 

In practice we have radiographed 3.1 in. of steel 
with the film at a distance of 13 in. from the target, 
and the film was somewhat more dense than the stand- 
ard used above. 1 Hence it is probable that 2.9 in. is 


‘Since the above was written we have penetrated 4.1 in. of steel, 
hut under tond’tiong of varying: voltage so that it was not possible 
to che(k the equation. 
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fairly conservative. With a 300-kv. tube the curve indi- 
cates that we would be able to penetrate about 4.8 in. 
of steel, and with a 400-kv. about 6.8 in. of steel, using 
the same exposure (12,600). 

Such tubes are needed. One of the difficulties today 
in metal radiography is the limitation of possible 
penetration. Greater penetration may be had either by 
increasing the transmitted radiation or by increasing 
the sensitiveness of the film system. To aid in the 
latter respects screens will undoubtedly be improved. 
Bulbs must be improved to take a higher potential rather 
than a heavier current. This fact is illustrated in Fig. 
4. If we double the power consumption in a 195-kv. 
tube by doubling the current, we double the “exposure.” 
But for long exposures the increase in penetration is 
very small indeed — the curve flattens out almost to 
horizontal. If, however, we double the power consumed 
in the bulb by doubling the potential (200 kv. to 400 
kv.), the current remaining the same, we change the 
thickness that can be radiographed in the same exposure 
(12,600) from 2.9 to 6.7 in., a gain of 3.8 in. 

Size of Cavities Which Can Be Detected 

To determine the magnitude of a fault it is neces- 
sary to consider the area of the image and its relative 
density. If the cavity is sufficiently large, as compared 
to the focal spot in the X-ray tube— and sufficiently 
dose to the film, so that definite, unblurred outlines 
occur, the image will be a scenographic projection of the 
fault. This is illustrated in diagram D of Fig. 5. 
Under these conditions, if the cavity is roughly 
spherical, this projection will be related to the section 
through the fault parallel to the film by the laws of 
geometry. The area of the section may be calculated 
from the area of the image, the distances from the 
laurel to the flaw, the distance from the target to the 
film, and the inclination of the film to the axis of the 
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X-ray beam through the Haw. If the cavity is not 
spherical and its major diameter is inclined to the 
axis of the X-ray beam through the cavity, the area 
of a section of the cavity usually cannot be found from 
the area of the image given on one film. If the fault 
is small in comparison to the area of the focal spot 
in the Coolidge tube, the cavity acts like the aperture 
of a pinhole camera. 

The “image” appearing on the developed film is the 
image of the focal spot of the target rather than the im- 
age of the flaw. This pinhole image depends upon the 
variables that would affect the image in a pinhole 
camera- viz., the relative distances of the film and 
target from the hole, the area of the hole and the area 
of the focal spot of the target. For cavities small 
enough a true image of the focal spot would occur. 
Such an exposure is shown in Fig. 6. This is a very 
sharp view of the whole target— it shows the focal 
spot, from which most of the X-rays emanate, together 
with the outlines of the target and some of the sup- 
porting stem, all of which is excited to emit resonance 
radiation.* 

Images produced by somewhat larger cavities would 
be indefinite, as shown in sketch 4 
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in Fig. 5. For still larger cavities 
the outlines of the fault would begin 
to appear (sketch if), and for cavities 
sufficiently large the image would pre- 
sent the sharply defined outline of 
the projection of the cavity (sketch 
C), In the case of the pure pinhole 
image the area of the section of the 
fault could not be calculated; where 
the outline of the cavity appears it 
is possible to calculate the area in 
some cases as outlined above. In prae- 
tice most of the types of images 
sketched in Fig. 5 appear, sometimes 
all on one negative. However, a pure 
pinhole image of the focal spot such 
as shown in Fig. 6 has not been surely 
identified in practical exposures on 
steel castings. 

These principles may be illustrated 
by X-ray exposures of holes in a lead 
sheet. Fig 7 is the radiograph of 
a piece of lead sheet in whk^i holes 
were drilled ranging in diameter from 
0.032 up to 0.227 in. There was one 
large irregular hole made with a file. 

*“X-Ray Studies,” page 95. General Elec- 
tric Research Laboratory, 1919. Dr. Coolidge 
has explained this effect as due to wander- 
ing electrons that do not hit the focal area 
but reach other parts of the target. 
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The smallest hole was carefully cleared. Some of the 
other small holes contained metal shreds which were 
purposely left so as to give the effect of irregularly 
shaped small holes. The film was placed 1 in. below the 
lead. The images appear sharp, even tie* metal shreds 
showing. • 

Fig. 8 represents a radiograph of the same piece of 
lead, but here the lead is Hi in. away from the film. 
There was no metal interposed except the aluminum 
top of the cassette holder. In this picture the smaller 
holes show a distinct image of the focal spot of the 
target. This effect is the same for the cleared central 
hole and for the irregularly shaped small holes. The 
peculiar spiral appearance at the tiny central hole and 
the one at the left is not accidental— it is a correct 
image of the focus, and shows details lacking from the 
round white spot of Fig. 6. Fig. 10 shows a negative 
print of a film registering a focal-spot image taken 
through a pinhole 0.017 fti. in diameter with the film 
18 in. from the lead. The negatives for these show 


of the whole target that appears as tails below the 
largest drill holes and the trail of light below the large 
irregular hole. Fig. 9 represents a radiograph of the 
same lead sheet, but in this case 0.35 in. of steel was 
introduced just beneath the lead, and the film was 11 . i 
in. from the lead. An attempt was made in this 
exposure to bring out the effect of radiation from the 
bottom of the steel and to illustrate the effect of 
the interposition of metal on definition. 

A comparison of Figs. 8 and 9 shows that the relative 
contrast is less where additional metal is interposed. 
This is due to the fact that radiation from the bottom 
of the steel affects parts of the negative which formerly 
were completely shielded by the lead. The definition 
in Fig. 9 is, however, somewhat better, at least at the 
corners of the large image. The blurring effect and the 
“tails” caused by the characteristic radiation from the 
target support are missing. This radiation being less 
penetrating than the radiation from the focal spot, it 
is entirely absorbed by the iron. When Fig. 8 is com- 
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more than is evident in the print, even though the latter 
has been slightly retouched. The cathode stream evi- 
dently plays on certain favored spots on the target 
which may be small irregularities in the surface. The 
stream, however, tends to describe a circle around the 
outer edge of the focal area and travels from the spots 
to th% outer circle by definite spiral paths. Sometimes 
as many as seven spots were counted, most of which 
were near the center of the focal area, and from each 
of these there was a spiral path leading to the outer 
circle. 

There is also evident in Fig. 8 the effect of X-rays 
coming from other parts of the target, shown so clearly 
in Fig* 6. This radiation causes the indefinite image 


pared with Fig. 7, a remarkable loss of definition is 
noted at the corners. In Fig. 7 the corners are sharp 
angles, in Fig. 8 they are arcs of circles; in Fig. 9 they 
are rounded also, but the radius of curvature is much 
less, so that the corners are much sharper than in 
Fig. 8. This rounded corner effect is due to a sharply 
defined band (much more evident in the negative than 
in the print here reproduced) located just inside the 
image. It follows the contour of the image except at 
the corners where this line makes the rounded corner 
effect noticed in the reproduction. In fact, this dense 
line is the edge that shows in Fig. 8. In the negative 
for Fig. 9 the line is still present but is less pronounced 
and it makes a much sharper turn at the corners. In 
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Fig. 11 the line is missing entirely. The latter figure 
is a negative print of a sheet of lead bent sharply 
around the end of a screwdriver and squeezed home with 
pliers. The sharp angle is faithfully reproduced. 

The band causing rounded corners is undoubtedly due 
to X-rays reflected from lead crystals in the vertical 
surfaces of the holes. It travels toward the interior 
of the image as the film is moved away. Since the 
sheet of steel interposed in Fig. 9 filters out much of 
this scattering radia- 
tion, the band formed 
by the reflection of 
shorter wave lengths is 
reduced nearly to a 
line, and follows the 
contour more closely. 

Fig. 11 was taken 
through 2.35 in. of 
steel, which entirely 
absorbed the lead 
radiation. Therefore the edge of the image is less 
definitely marked due to the absence of the band, 
but the corners are faithfully reproduced. Another 
negative too faint for reproduction was taken of 
a V-shaped opening in a piece of lead sheet A in. 
thick through 3.1 in. of steel. The definition was as 
sharp as that illustrated in Fig. 11. We concluded that 
the definition remains sharp as long as the image is 
detectable, no matter how much metal is being pen- 
etrated, except where pinhole effects occur. 

The magnitude of the fault in the direction of the 
X-ray beams — i.e., the thickness of the fault — is 
usually of greater importance than the sectional area. 
In fact, an estimate of the sectional area can often 
be got from the thickness of the fault and a general 
knowledge of blowholes and pipes, without relying on 
the geometric relationships sketches in Fig. 5. 

However, it is difficult or impossible to arrive at 
definite conclusions on the thickness of a cavity from 
an inspection of the negative. In order to determine 
the thickness of the fault the relative density of the 
image to the density of the adjacent portion of the film 
must be considered. If that ratio is great — i.e., there 
is much contrast — the magnitude of the fault is apt to 
be considerable, but densitometer measurements would 
in most cases not give reliable data on which to com- 
pute definite measurements. The difficulty comes from 
the fact that the density in a photographic film is not a 
linear function of the exposure, as noted in equation 2 
of the appendix. X-ray exposures usually fall in what 
is known as the “underexposed" portion of the curve. 
The image of a fault may fall near the bend of the 
curve where the slope changes rapidly, while the density 
of the adjacent portions of the film may come furtner 
down on a nearly straight portion. Therefore the 
densities of the negative may not give direct informa- 
tion on the size of the blowhole. If the film were 
exposed so that both portions of the film fell in the 
correct exposure region, then a linear relationship could 
be established that would give a definite measure of the 
thickness of the fault. However, this is not practicable, 
because it would increase the time of exposure too 
much. 

The problem of getting a relationship between the 
relative densities of the image and adjacent film and 
the thickness of the fault is an important one. It is 
planned to attack the problem in this laboratory. We 
judge the magnitude of the fault by the density of the 


image at present, but we realize that our judgment is 
more or less a guess. 

The value of the radiographic method as a detector 
of flaw’s can be determined more accurately by rela- 
tively simple experiments. Obviously the relative 
density of the image will depend upon the relative thick- 
ness of metal traversed by the radiation in passing 
through the region in which the fault occurs and the 
region adjacent to this. If we adjust the exposure so 
that there is no visible density in the developed 
negative in the region adjacent to the image and then 
reduce the magnitude of the experimental flaw until its 
image is barely perceptible, we then have determined 
the limit of magnitude of flaw that" can be detected. 
Experiments of this sort showed that with a steel plate 
A in. thick a difference of 0.0005 in. could be readily 
detected. This amounts to a flaw thickness of one part 
in one thousand. 

However, this experiment is misleading. If instead 
of having one part of the film clear and apparently un- 
affected by the rays, both parts are exposed “(under- 
exposed” in the sense of equation 2 in the appendix), 
then the detection of the faint image is more difficult. 
In order to test this more general case a steel plate 8 in. 
long was ground so as to form a wedge 0.5 in. thick at 
one end and 0.492 ill. thick at the other. This wedge 
was divided into 1-in. sections by lead strips and radio- 
graphed so that the negative under the thick end was 
nearly clear. The rest of the negative showed bands 
of increasing density. Other negatives were made with 
the steel built up to various thicknesses by the addition 
of parallel plates. Thus it was possible to distinguish 
between bands 2 and 4 with the steel A in. thick. With 
the steel 1 in. thick the difference between hands 2 and 
7 could be detected. When the total steel was 1.2 in. 
thick, no difference could be found between one end of 
the film and the other. 

These negatives show contrasts too faint for repro- 
duction, or even for printing, but with good illumination 
the differences in density can be detected in the neg- 
ative. Such experiments indicated that differences in 
metal thickness of about 5 parts in 1,000 could be 
detected in this way. 

Still the test is hardly fair, because it is easier to 
detect slight differences in large areas where the total 
light coming to the eye might be materially different, 
even though the illumination of the two areas is nearly 
the same. It is much more difficult to detect small dif- 
ferences when one area is much greater than the other. 
These circumstances obtain, of course, when radiograph- 
ing a small defect in a large section. It is possible, 
however, to use an illuminator and an exploring screen 
— that is, a screen with a hole in it so as to inclose the 
image to be detected against a minimum of adjacent 
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film. If this is done it should be possible to detect flaws 
of the ordinary magnitude indicated above. In order to 
hunt small images in a large field, test specimens were 
prepared by drilling holes of various diameters in a 
sheet of transformer iron 0.015 in. thick. 

Other sheets 0.03 in. thick were similarly prepared. 
One of these was placed on a stack of steel plates and 
the whole radiographed. Using the 0.015-in. plate the 
smallest hole (0.03 in. in diameter) disappeared when 
shooting rays through 0.9 in.; the largest hole, 0.25 in., 
was still visible at 1.1 in. Using the 0.3-in. plate the 
holes disappeared at about 1.8 in., the smallest hole 
disappearing certainly at 1.6 in. 

These experiments would place the limit of detect- 
ability for this particular case at somewhere near 15 
parts in 1,000. That is, a blowhole 0.04 in. in diameter 
in a piece of steel 2.5 in. thick should be detectable 
under ordinary exposures of 10,000 milliampere-seconds. 
This is the upper limit. It*is probably better to regard 
the limit for practical work at about 2 per cent. 

The surface markings on a casting are often of 
greater magnitude than this. In such cases doubt may 
arise as to whether a dense spot in a negative is a sur- 
face mark or a hidden flaw. Comparison with the 
original casting may remove the doubt, but in impor- 
tant cases we use a stereoscope. Stereoscopic negatives 
are taken by making two exposures under as nearly 
identical conditions as possible, except that the X-rav 
tube is displaced the distance center to center of the 
observer’s eyes. These two negatives, properly mounted, 
viewed in a stereoscope enable the operator to distin- 
guish very definitely between the surface markings and 
the inner flaws, because they then give the illusion of 
depth-- the defect appears in its proper position in 
space. This method gives the operator definite results 
with a little practice. In fact, the stereoscope greatly 
extends the usefulness of the radiographic method, and 
we regard it essential equipment of the laboratory. 

The radiographic process as used in foundry testing 
is most useful to detect the existence of flaws; it is 
only in special cases that the exact outline of the flaw 
must be known. Then the sharpness of definition is of 
chief importance. The effect of secondary radiation is 
sometimes spoken of as an effect that tends to destroy 
definition. 

Secondary radiation is in some wa\ s analogous to 
the effect of light shining in a fog. The water par- 
ticles reflect and refract the light m all directions so 
that all objects are seen in uncertain outline. If the 
photographic films were actually within the body of the 
metallic substance, the same shadowy outlines would be 
produced. Since the metal and film are separated, the 
scattering rays act differently from light in a fog prin- 
cipally because X-rays are much more nearly mon- 
ochromatic than ordinary sunlight, which, as we all 
know, is a mixture of the rainbow hues. Scattered 


X-radiation therefore may be thought of as mon- 
ochromatic, its wave-length depending upon the char- 
acteristic frequencies of the metallic atoms. This 
radiation is most easily absorbed by the neighboring 
atoms so that most of the scattered radiation is 
absorbed by the metal itself. There is a certain amount 
escaping from a thin layer next to the photographic 
plate. This is indicated in sketch C of Fig. 5. If, as 
usually happens, the film is perpendicular to the axis 
of the X-ray beam, that portion of the scattered radia- 
tion that originates within the metal will have its 
components selectively absorbed so that the emergent 
components will be greatest in the direction of the 
radiation that proceeds from the target. This part of 
the scattered radiation assists in forming the image. 
The part that originated at or near the surface will 
proceed in all directions and will tend to fog the film. 

That portion of the incident radiation that is trans- 
mitted directly through the metal will be highly mon- 
ochromatic when it emerges (due to the filtering action 
of the metal) and its wave-length depends on the 
voltage across the bulb. Furthermore, its wave-length 
is very different from the wave-length of the scat- 
tered radiation and will probably have a different 
photographic effect. Hence even when photographing 
through thick metal a sharp image of the flaw should 
appear upon a background of general fog, except where 
the pinhole effect comes in. This would destroy the 
definition even when photographing with ordinary light. 

Summary 

1. Our experiments in radiographing steel indicate 
that for material at a fixed distance from the target of 
the X-ray bulb and with the use of intensifying screens, 
the relationship between thickness, potential and ex- 
posure may be expressed by an equation of the form 

y - - (AV -- B )log x 

where y is the thickness in inches, V is the potential in 
kilovolts, .r is exposure expressed as the product of the 
current through the bulb in milliamperes multiplied by 
the exposure time in seconds. ,4 and B are constants 
for our particular machine and with steel at a distance 
of 17 in. from the target. A - 0.0048 and B 0.26. 

2. The limit of penetrability based on 30 minutes 
exposure with apparatus commercially available is 
placed at approximately 3 in. of steel. 

3. The magnitude of a fault may be judged from 
the area and relative density of the image only within 
rather indefinite limits. 

4. For thickness of metal near the limit of pen- 
etrability a flaw approximately 2 per cent of the thick- 
ness of the metal may be detected. 

5. Where the flaw is sufficiently large or sufficiently 
close to the film so that the pinhole effect is not im- 
portant, the definition of the image remains sharp as 
long as the image is visually detectable in the negative. 


Appendix 

Mathematical Relationships 
The law of absorption of X-rays is 
well known. If monochromatic radia- 
tion is incident upon material of given 
density, each successive increment of 
thickness absorbs an equal fraction of 
the radiation incident upon the sheet of 
material represented by that increment. 1 
This gives rise to the equation; 

P ~ “ y 3 (log b— log/) 

’Kaye, “X-Rays," p. 100 (1014). 


where p is the linear absorption coeffi- 
cient, y is the thickness of material, lo 
is the incident radiation and I is the 
radiation transmitted. It is known that 
the coefficient p is proportional to the 
wave-length. The wave-length of the 
radiation is inversely proportional to 
the potential applied to the tube so that 
the equation could be written: 

V = VJf<l 0 g/o — log/) (1) 
where V represents the potential applied 
to the bulb and K is a constant depend- 
ing upon the material, units employed, 
etc. The absorption law has been veri- 
fied by ionization methods and also by 


the direct action of the transmitted 
radiation on a photographic plate. In 
practice the photographic film is used 
with intensifying screens. The fluor- 
escence of the screen varies with the 
wave length of the exciting radiation. 
This variation 2 makes it difficult to 
apply equation (1) where the density 
of the film is used to judge the ex- 
posure. 

In equation (1) / and L represent 

•Millard B. Hodgson, "The Physical Char- 
acteristics of X-Ray Fluorescent Intensi- 
fying Screens." Phya. Rev., vol. 12. No. 6, 
p. 481 (1918). 
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intensities. The photographic plate 
responds to intensity times time or total 
radiation. However, since L and 7 
occur as a ratio the equation may just 
as well be written in terms of the total 
radiation received by the material and 
plate respectively during time of ex- 
posure. The radiation that affects the 
plate is 77\ The negative density is 
related to this IT term in accordance 
with the well-known Hurter and Dri- 
field equation for photographic density, 
I) = A -f B log E (2) 

where D is the density of silver deposit, 
E is exposure and is represented by 
IT, A and B are constants. 

If we, by trial, make the 
negatives all of the same 
density then IT should be a 
constant, provided the fluor- 
escence of the screen does 
not change. Equation (2) 
may therefore be written 
y r: A'T(log 1„T - A) = 

A' 

r'log.r- y — constant (3) 

where x is put for 1 0 T. 

The intensity of the 
X-ray beam is proportional 
to the current through the 
tube. Hence x may be ex- 
pressed as the product of 
the tube current multiplied 
by the time of exposure. 

For want of a more con- 
venient expression we have 
conformed to the usual 
practice and called this 
quantity the “exposure.” It is the 
exposure to which the material rather 
than the film is subjected. 

Equation (3) was checked by making 
a series of exposures of a pile of steel 
‘■drips placed on echelon, as outlined 
above. “Exposure” for a given density 
on the film was then plotted against 
thickness of iron. The experimental 
\ nines plotted along the 195- and 
100-kv. curves (Fig. 4) were obtained 
in this way. It was found that in each 
case the values could be represented by 
an equation of the form of equation (3). 

We were not successful in the 
attempt to tit the experimental data 
to a family of curves of the form 
// AT <h,g — A), since K and A 
both va v y with F. For instance, the 


195- and the 100-kv. curves are repre- 
sented by the equations 

// : 0.00343 Ft log as — 0.02) and 
y = 0.00195F(logz — 0.45) (4) 

respectively. This fit is not to be ex- 
pected if the variation of the screen 
fluorescence with V affects the values 
of 7. It is evident, however, that the 
experimental values represented by 
equations (4) may be represented 
nearly as well by equations of the 
form : 

y C log x (5) 

where C is a parameter depending on V. 
For instance, equations (4) may be 


represented within the limits of experi- 
mental error by equations 
y - 0.08 log x 
y - 0.22 log x (0) 

Assuming equation (5) to be the type 
of equation best fitted for the curves, 
experimental values for f were ob- 
tained for a series of values of V and 
these were plotted against V. The 
points fell very accurately on a straight 
line between F equal 80 and F equal 
195 kv. This 1 1 Tie, shown in Fig. 5, 
curve A, has for its equation 

C ~ 0.0048 F — 0.20 (7) 

Substituting this value in equation (5) 
gives the relationship between poten- 
tial, thickness, and exposure in the 
following equation : 

y ( 0.0048 F - 0.20) log x (8) 


where y is expressed in inches, V in 
kilovolts and x in milliampere-seconds. 
Equations 7 and 8 are plotted in Fig. 12. 

In obtaining equation (8) the film 
was kept at a fixed distance of 17 in. 
from the target. The exposure varies 
with the distance according to the 
inverse square law. The interposi- 
tion of absorbing material in X-ray 
exposure is analogous to the interpo- 
sition of an absorbing screen of sec- 
tored disk in optical pyrometry: the 
effect is to change the apparent in- 
tensity of the source of illumination. 
The effective illumination on the film 
system is inversely propor- 
tional to the square of the 
distance from the target for 
the transmitted radiation, 
and it. is sufficiently accu- 
rate for practical work to 
apply the same law to the 
exposure as we have used it 
* in the foregoing discussion. 
Equation (8) is empirical 
and does not hold for small 
values of F. This may be 
due to peculiarities of the 
screens or to the fact that 
for values of V above 100 
kv. the transmitted radia- 
tion plays the more impor- 
tant part m the photo- 
graphic action. This radi- 
ation, is, however, not all 
the radiation that affects 
the film. The fluorescent 
radiation from the bottom 
layer of the steel also 
reaches the film and probably be- 
comes relatively more important for 
smaller values of V down to about 
10 kv., where the K absorption fre- 
quency for iron occurs. We have 
tested the relation down to 80 kv. 
with satisfactory results. It is prob- 
able that the relation holds for values 
greater than 200 kv., which is the upper 
limit of potentials possible with our 
machine. The curves for 300 kv. and 
400 kv. in Fig. 4 are derived from 
values of C obtained by exterpolating 
equation (7). If this is permissible, 
those curves give us a means of esti- 
mating the bulb potentials that will be 
necessary for going through greater 
thicknesses of material than is now 
possible with present equipment. 
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Sponge Iron 

Work has been conducted for some time past at the 
Seattle station of the Bureau of Mines hoping to 
develop a method by which sponge iron can he made 
by using low-grade coals and iron ore in a direct-fired, 
rotary kiln. The sponge iron will be useful in the pro- 
duction of foundry iron, steel, and for the preeipitat on 
of copper from solutions resulting from leaching opera- 
tions. 

Tests will now be made in a small furnace that will 
treat about half a ton of ore per day. Attempts will 
be made to increase the rate of reduction of the iron 
oxide by adjusting the operating conditions of the 
furnace and the conditions of the charge. Concentra- 
tion studies will be made on a product with a view to 
obtaining a high-grade sponge iron suitable for melting 
in an electric furnace, or for use in precipitating copper 
from solution. 

Melting this sponge to foundry iron involves its car- 
burization. Consequently the latter reaction has been 
studied on a laboratory scale and is to be continued on 
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electric furnaces and foundry cupolas. A study of the 
mechanism of carburization and of the causes of graphi- 
lization will be conducted in the laboratory. After the 
above studies have been completed, the conditions de- 
termined therein will be applied to the melting of sponge 
iron. 


Steel Treaters to Publish Data Sheets 

As a service to its members, the American Society 
for Steel Treating plans to prepare, publish and dis- 
tribute, in loose-leaf form, data sheets relating to steel 
treating. These sheets will consist of tables, charts 
and pertinent information useful to the practicing 
metallurgist and heat treater. # 

It is proposed that the A.S.S.T. Handbook will have 
the same relationship to the steel treating industry as 
the S.A.E. Handbook to the automotive industry and 
Kent's Handbook to the engineering industry. D. K, 
Bullens, author of “Steel and Its Heat-Treatment,” will 
be the editor, and the members of the society have be§ n 
circularized asking them to send in suggestions con- 
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Decision Upholding Validity of Tungsten Filament 
Patents Brings Out Points on Foreign 
Process Patents 

In the infringement suit brought b\ the General Elec- 
tric Co. against F. Alexander and another involving the 
Just and Hanaman patent, No. 1,018,502 and the Lang- 
muir patent, No. 1,180,159. the United States Circuit 
Court of Appeals has affirmed the decree of the District 
Court in favor of the plaintiff holding these patents 
valid. 

These patents have be£n a great deal in the courts 
and the trial court gave the litigants the widest oppor- 
tunity to put forward almost any conceivable fact, ex- 
periment or theory, with any and all defenses thereto, 
relating to validity or infringement, in order that litiga- 
tion as to the validity of these patents should some day 
come to an end one way or the other. 

The court finds that there is t*ot a shred of merit to 
the attack on the validity of the Langmuir patent. It 
was contended that the American S hiding- Larsen pat- 
ent, No. 672,019, invalidates the Langmuir patent. The 
court found that the Sinding-Larsen lamps have never 
been used, because the theon was wholly wrong. (277 
Fed., 290.) 


Arguments Against Validity of Just and 
Hanaman Patent 


The defendants were making and selling tungsten 
nitrogen lamps substantially identical with those made 
and sold by plaintiff under the asserted protection of 
the aforesaid patents and the Coolidge patent. The 
defenses urged against the validity of the Just and 
Hanaman patents were: 

(1) That the same patentees obtained a German pat- 
ent, 154,262, valid from April 15,1903, for substantially 
the same invention as is revealed by their patent in 
suit applied for July 6, 1905; wherefore the patent at 
bar is invalid under a federal statute (Rev. Statutes, 
section 4,887) requiring foreign patents to be regis- 
tered in this country within 2 years from the time they 
are obtained in another country. 

(2) There is no infringement, because defendant’s 
filaments contain an extremely small quantity of thoria, 
which prevents said filaments being the “pure, coherent, 
or homogeneous” tungsten filaments of Just and Hana- 
man. In point of fact defendant’s filaments are ad- 
mittedly made in the manner of Coolidge, and contain 
thoria for the reason and purposes set forth in Cool- 
idge's disclosure. 


Inoperative Foreign Process Patent Cannot 
Defeat Product Patent 


Paising on the first defense set out above, the court 
says the defense of invalidity under section 4,887 puts 
a heavy burden on a defendant. The various amend- 
ments to that section have not changed the truth of 
Judge Putnam’s statement in a former case, 183 Fed., 
828, that the act applies only to cases where the inven- 
tions actually claimed in the foreign and domestic pat- 
ents ax* identical. It is not sufficient that the foreign 


patent may disclose the invention of the later United 
Stales patent where it is not therein claimed. 

Again it points out that the claim of the German 
patent is for a process which it says is wholly inoper- 
ative, in that it cannot produce the product covered by 
the patent in suit. The essential reason for this con- 
clusion is that doing what the German patent calls upon 
one to do will never replace carbon or tungsten. The 
process rests upon the theory of replacement, and that 
theory has no substratum of fact. 

The German patent being for a process and the 
American patent for a product, the court says it is 
true that, if the only use of the process is to make 
the product, such foreign process patents would and 
should affect an attempt to get American protection 
for the product. But that is not true in this case, the 
court finds. The German process patent will not make 
anybody’s incandescent lamp filament, and especially 
will it not make the product of the patent in suit. 
Therefore the court holds that in no sense are the two 
patents for the same invention, whether one regards 
the proved facts or the language of disclosure and 
claims. 

Use of Thoria Does Not Prevent Infringement 

Now the defendants admitted the use of Coolidge’s 
thoria-containing filament; but as they were not being 
sued on the Coolidge patent they could not infringe 
here. A former decision in the Laco-Phillips case, 233 
Fed., 96, specifically held that a Coolidge drawn filament 
infringed the Just and Hanaman patent, although it 
was an improvement of such striking nature that it 
completely drove all other tungsten filaments from the 
market. 

Now the court points out that while impairment of 
function is no defense to infringement and improve- 
ment of function is oftentimes patentable matter of 
a very valuable kind, if the functioning of a patent is 
substantially appropriated bv substantially using the 
patented means, infringement always exists. The ob- 
ject of all makers of light filaments is to get the best 
light, and what at present makes the tungsten filament 
the best light-giving means is pure, cohering and homo- 
geneous tungsten. Tungsten of that kind is function- 
ing just the same with or without the mechanical 
thoria stiffener. This is true, whether the slender 
thread of incandescence is made by Just and Hanaman, 
or by Coolidge, or by the defendants. 

Impregnable Invention, Says Court 

Defendant Alexander and one Fabian were once part- 
ners trading as Alpha Electric Laboratories. This con- 
cern sold infringing lamps, whereupon this action was 
brought against the partners trading as aforesaid. 
Subsequently plaintiff learned that, before the bill was 
filed, the business was incorporated as Alpha Labora- 
tories, Inc., at which time Alexander bought out Fabian 
and became the owner of all the shares in the new 
company. The corporation continued to do the same 
business, making and selling the infringing lamp. Suit 
was dismissed as to Fabian, but the decree against 
both the corporation and against Alexander personally 
was upheld. 

The court says that “notwithstanding the ingenuity 
and ability with which the Just and Hanaman American 
patent has been attacked, it remains where it was and 
where it should be — the embodiment of an impregnable 
invention of the highest order.” 
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Elastic Column Dynamometer 
for Hardness Testing 

By Herman A. Holz 

A NUMBER of devices have been developed during 
recent years to measure the load in small static- 
testing machines used in hardness testing by the ball 
or cone methods of Brinell or Ludwik. 

The original Alpha machine made in Sweden and 
several American-made Brinell machines make use of 
a spring manometer gage which is checked either 
against a piston loaded with weights or against another 
spring manometer gage. The spring manometer, suf- 
fering from changes in the spring and temperature 
variations, is by no means a satisfactory instrument 
of precision. Amsler’s hardness (Brinell and Ludwik) 
testing press utilizes the well known pendulum dyna- 
mometer for measuring the load on the indenting tool. 
It utilizes what is undoubtedly the most accurate and 
constant apparatus known to modern science for measur- 
ing the load. However, it is quite expensive, and is 
difficult to adjust or modify to meet a wide variety of 
special problems encountered in practice. 

Some of the other schemes used for determining the 
load in hardness-testing apparatus are the deformation 
of calibrated springs (Guillery), the deformation of 



FIG. I — HARDNESS TESTING MACHINE, VERTICAL TYPE 



KIC5 2 - HARDNESS TESTING MW'IIINK. SWINGING TYPE 


the frame of the testing machine itself (Derihon), the 
balancing of weights by levers ( Avery, Herbert, Riehle, 
etc.). Levers and knife edges subjected to heavy 
stresses, jerks, sudden releases and other slowly but 
progressively deteriorating influences are by no means 
ideal elements in the construction of testing machinery. 
Even in the large tensile machines, the lever type ma- 
chines are being rapidly superseded by those machines 
which do not contain any knife edges. 

Methods of applying the load do not vary so widely. 
In nearly every design a small hydraulic pump builds up 
pressure within a cylinder, and this pressure is trans- 
mitted to the testing point by means of closely fitting 
pistons and rods. Small hydraulic machines are not 
altogether suitable for continuous use in places where 
dust and soot are apt to get into valves, such as often 
occurs in heat-treating shops. The elastic column dyna- 
mometer described below imposes a load by a train of 
gears and screws, so that we now have practical, ac- 
curate and rugged instruments for measuring the load 
on hardness testers in which nothing can get # out of 
order and that can be operated satisfactorily and cor- 
rectly by anybody, in any position and at any range. 

The principle used by Dr. Alfred J. Amsler in design- 
ing this dynamometer is illustrated in Fig. 3. The 
apparatus forms the upper part of a press; the material 
under test is pressed against plate B with a load P. 
The reaction is taken up by shoulders ~A t which are 
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securely connected to the base of the machine. The 
total load which acts on the test piece is transmitted 
by means of columns C from the compression plate B 
to the shoulders A. Under compression these columns 
shorten a very small amount, their deformation being 
always proportional to the load which they transmit, 
since they are loaded far below their elastic limit. 



nr, .i \\iii;ki\i;s oi< klastic 
roi.iwiv \*\ \ \momktkil 


Central column /> is loose and is not subjected to any 
stresses, [t supports a piston F which moves in a small 
space tilled with mercury. It will be readily understood 
that if columns C are shortened under load, piston K 
is raised a distance equal to the shortening of the 
columns. In rising it expels a quantity of mercury 
proportional to its movement into the capillary F. The 
quantity of mercury expelled is therefore proportional 
to the load /* acting on plate B and is measured by the 
micrometer screw G, the end of which is immersed in 
the mercury. 

The level of the mercury in tin* capillary can be 
adjusted to any desired height by turning the screw. 
The most practical manner of reading the load is to 
bring the meniscus to the fixed mark H, where it stood 
at “no load.” The amount by which the screw is turned 
back is then the measure of the load applied. The 
dimensions of the apparatus are usually chosen in such 
manner that one complete revolution corresponds to 

1.000 kg. pressure, and one division on the head to 10 
kilos. When it is desired to apply a definite load, say 

3.000 kilos, the micrometer is turned back three com- 
plete ^revolutions and then the load is gradually in- 
creased until the level of the mercury returns to its 
original height. 

Readings are independent of the bore of the capil- 
lary F, so that an accidental breakage can be im- 
mediately replaced by another tube without influencing 
the accuracy of the apparatus. This dynamometer is 
very sensitive and at the same time of very rugged 


construction; it can be overloaded only when the testing 
machine itself is being wrecked. Each dynamometer is 
carefully calibrated by dead load up to its full capacity;' 
the calibration can be checked at any time by hanging 
the entire machine up by the compression plate B. The 
load then shown on the dynamometer should agree with 
the weight of the machine, and if other comparisons 
lie thought desirable extra weights may be added to 
the machine base. 

The practical application of this dynamometer is 
shown in Fig. 1, a hardness-testing machine with two 
speeds; the high speed is applied to bring the ball 
quickly into its required position, the slow speed is 
used to apply the load. It is apparent that the main 
side screws can be made of any desired length and set 
at any reasonable distance center to center, so that very 
large pieces — like great gear wheels — can be tested at 
various points on the rim or teeth. 

An especially interesting application is shown in 
Fig. 2, of a machine developed for the French Govern- 
ment. The entire frame can be rotated about an axis 
placed below the lower base frame of the machine. A 
counterpoise balances the weight of the frame and of 
the moving head, so that any required adjustments re- 
quire very little power. The ball itself follows the 
curvature of the pointed part of the shell, so that it 
is always in the proper position for testing. The radius 
of arc of the circle described by the ball can be adjusted 
from G in. to 40 in.; it is set at the radius of the part 
to be tested, and the later held in place by an appropriate 
fixture or steady rest. 

Coke as a Blast-Furnace Fuel 

Operators believe that loss by “solution” of coke in 
the blast-furnace stack gases is detrimental to economi- 
cal operation. A laboratory test has been devised at the 
Southern station of the Bureau of Mines by which the 
relative reactivity of cokes with carbon dioxide may be 
quantitatively determined. Correlation of test results 
with those of actual furnace practice will be undertaken 
on furnaces operating on coke from Alabama, Pennsyl- 
vania and Illinois coal. 

Combustion of coke in the blast-furnace hearth has 
also been studied in the Birmingham district. Addi- 
tional work will be done at furnaces in the Pittsburgh 
districts and at the furnaces of the St. Louis Coke & 
Chemical Co. at Granite City, 111., which are operating 
on coke from Illinois coal. By means of analyses of 
gas taken from different parts of the blast-furnace 
hearth, the rate of combustion of different kinds of coke 
will be determined under actual operating conditions. 
Results so obtained will be correlated with the physical 
and chemical properties of the coke as determined by 
laboratory tests. 

In making calculations of the efficiency of operation 
of a blast furnace, the amount of carbon available for 
combustion at the tuyeres is taken as the so-called fixed 
carbon of the proximate analysis. The official deter- 
mination of volatile matter is made ft a temperature of 
950 deg. C. Since coke is subjected to temperatures up 
to 1,800 deg. C. before being burned at the blast-furnace 
tuyeres, there is the possibility that less carbon is 
actually “fixed” in a condition to reach the tuyeres than 
is indicated by the ordinary proximate analysis. Ex- 
periments are now under way at the Birmingham station 
of the Bureau of Mines in which the volatile matter of 
several varieties of metallurgical coke will be deter- 
mined at temperatures up to 1J00 deg. C. 
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Coal Carbonization — In two patents 
Charles C. Bussey describes the ap- 
paratus ami procedure for treating 
carbonaceous materials and recovery 
of the volatile hydrocarbon products of 
destructive distillation. The process is 
essentially an internally tired vertical 
retort or combination of producer and 
vertical retort. The process and ap- 
paratus are like those which were 
tested out several years ago in Brook- 
lyn and later used to a limited extent 
in or near Louisville, Ky. One of the 
important features, more or less novel 
in this apparatus, is the reciprocating 
grate at the bottom which by alternate 
forward and backward movement at 
controllable intervals provides for the 
ejection of the carbonized residue at 
the bottom of the retort. (1,432,275-0. 
Charles C. Bussey, assignor to Samuel 
E. Darby, trustee. Oct. 17, 1922.) 


Evaporating Milk— Various objec- 
tions to the ordinary vacuum pan 
method of evaporation of milk are 
claimed to have been overcome by a 
process patented by David 1). Peebles 
of Eureka, Calif., and assigned to Bair, 
Peebles & Tooby of Eureka. Among 
these objections may be mentioned the 
h - 'll initial expense of installation of 
a va uum pan system; the tendency of 
’he liquor foaming and priming, and 
being carried over with the vapor 
cm aping from the pun; adhesion of the 
concentrated material to the heated 
surfaces of the pan, thereby resulting 
in scotching; the need of special appa- 
latus for homogenizing the milk; the 
mcessity of maintaining a high tem- 
perature m the vacuum pan to prevent 
in ’lbution of the bacteria, thereby 
breaking down the chemical constitu- 
ents of the original milk; and finally 
the necessity of separate sterilizing ap- 
paratus at destructively high tempera- 
tures The present invention consists 
in the continuous and successive circu- 
lation of the milk through a heater 
under pressure and an expansion cham- 
bei closed against access of surround 
mg aii, the temperature of the milk 
being suddenly raised in the heatci 
above the temperature at which the 
germination of the active organisms 
takes place and suddenly reduced in the 
expansion chamber to a temperature 
below that at which such germination 
is active, and removing the vapors re- 
sulting from the expansion of the water 
of the milk in a separate expansion 
chamber. At each successive cycle 
in the process a percentage of dehydra- 
tion is effected and the milk is con- 
densed and made more sterile without 
altering its chemical composition. The 
milk is heated to approximately 160 
deg. F., which is a pasturizing tem- 


American Patents 
Issued Jan. 23, 1923 

Tilt- following numbers have been 
sele* ted from tho latest available 
Issue of the Offloal Gazette of the 
United States Patent Office because 
they appear to have pertinent inter- 
est for Chon t£ Mil. leaders They 
will be studied later by Chi m tfc 
M* t >s staff, and those which, in our 
Judgment, an* most worthy will be 
published In abstract. It i.s recog- 
nized that we cannot always antici- 
pate our icadeis’ inleiests and uc- 
toidlngly this advance list is pub- 
lished for the benefit of those who 
may not cate to await our Judgment 
and synopsis 

1, MU, 81 4 — Device for Spraying Paint 
F It. Long , assigned to 
American Fur & Foundry 
< Y> , .New Yqi k 

1, ML*. 818 - 1 let Ivuthcs of 1 4 Naph- 
thy lonediarninc. c, T Mor- 
gan; assigned to Imperial 
Trust for t In* Encourage 
ment of Scientific and In- 
dustrial Rescan h 

1.1 lit, 077 Process for Producing Sul- 

phides A Holbronner and 
P PI pci da nt, Nantes, 
Fraru e 

1,118,094 Method of Making Phthalic 
Anhydride H Susa, To- 
kyo. ,1a pan 

1. 142. 1 19 - Rubber Composition P 

Sehidiowitz, London 
1,118,101 Coke Oven O A Rolz, 
Rahway, N J. 

1,418,184 -Ci ntrifugal Sepaiaioi R 
JO Lupha m, Oakland Calif 
1.448,189 — Plates foi Vulcanizing 
Press A C Y Malm . 
assigned to E W Rliss 
Co. Urooklyn, N V 
1,413.2211 — Recovery of Nlliogen Ox- 
ides. P. A. (Juye and A. 
Schmidt , assigned to 
"L’Azote Fruneaisc" Co of 
1 ’a t is 

1. 118,281 — Insulating Material. .1. 

Hawkridge, 1). Robertson, 
C. J. Nevine, of London. 

1.1 18,281 -Non-Freezing Attachment 

for Water Tank F W 
McCauley, (Jonties, Va 
1,118,828 Explosive 10 Her*. 
Vienna, Austria 

1,142.290 — Determination of Naph- 
thalene in (las. W. 11 Ful- 
weilei , assigned to l 0 1 
Co 

Complete specifications of any 
United States patent may be obtained 
by remitting 10c to the Commissioner 
of Patents, Washington. 1> C 


perature, and then cooled to the tem- 
perature of the vacuum under which 
the concentrator is operating. A tubu- 
lar heater is employed, the milk being 
circulated through the tubes. 0,438,- 
502. Dec. 12, 1922.) 

Anthraquinone Dyes — Ewald Stein- 
bueh, Franz Ackerman and Max Utzin- 
ger, of Basel, Switzerland, assignors to 
the Society of Chemical Industry in 
Basel, Switzerland, have patented a 
process for the manufacture of new 
condensation products of the anthra- 
quinone series which contain in their 
molecule 1,3.5-triazine nuclei and con- 
stitute colored powders generally diffi- 
cultly soluble in organic solvents and 
forming colored solutions with concen- 


trated sulphuric acid. The condensa- 
tion can be affected in such a manner 
that the respective anthraquinone and 
1.3.5-triazine derivatives,' are left to 
react on each other for a sufficient 
length of time dissolved or suspended 
in suitable agents such as nitro-benaene, 
chlorbenzene, naphthalene, toluene, 
glacial acetic acid, etc., the tempera- 
ture begin maintained constant as de- 
sired. The solvent may also be omitted 
by simply melting together the respec- 
tive compounds to which a catalytic 
agent, such as cuprous chloride, may 
be added if necessary. (1,437,783. Dec. 
5, 1922.) 


Chrome Dyes — Fritz Straub, of Basel, 
Switzerland, has patented a method of 
making chromium compounds of azo 
dyes by treating an alkaline solution of 
the dye v«ih a complex chromium com- 
pound formed by the action of alkaline 
suspension of chromium hydroxide on 
organic compounds containing more 
than one hydroxyl group, as polyvalent 
alcohols and phenols, tannins, saccha- 
rides and derivatives of cellulose. 

In an example, 46.8 parts of caustic 
potash are introduced gradually into 
100 parts of aqueous paste of hydrate 
of chromium oide, with stirring, care 
being taken that the temperature does 
not rise above 70 deg. C. After all the 
potassium hydroxide is dissolved, 20.8 
parts of glycerine are added with stir- 
ring. The mass is heated to boiling 
and maintained in ebullition until all 
of the chromium hydrate is dissolved. 
To this solution is added 71.2 parts of 
the dye derived from l-diazo-2-oxy- 
naphthalene-4-sulphuric acid and alpha- 
naphthol. The dye dissolves quickly and 
the dark blue coloration of the result- 
ing solution turns rapidly to blue-violet. 
The mass is boiled for 10 hours in a 
vessel provided with u reflux condenser, 
the temperature of the reaction being 
100 to 102 deg. C. The mass is then 
diluted with 600 parts of cold water 
and the liberated caustic potash is neu- 
tralized with mineral acid and the dye 
salted out, filtered and dried. (1,440,- 
566. Jan. 2, 1923.) 


Cellulose- Ether Solvent — A com- 
pound solvent for alkyl ethers of cel- 
lulose, comprising a mixture of methyl 
alcohol and toluene, is covered by a 
patent taken out by Stewart J. Carroll, 
of Rochester, N. Y., and assigned to the 
Eastman Kodak Co. The solvent is 
designed to be used for film dope, where 
a very viscous solution is desired. The 
proportions recommended vary be- 
tween 25 to 50 of methanol and from 
50 to 75 parts of toluene. (1,441,143. 
Jan. 2, 1923.) 


High Explosives for Detonators — 
Fulminate of mercury has longbben the 
chief initiating explosive of commercial 
importance used in detonators. Its 
great advantage over other initiating 
explosives is that by its use detonation 
is assured, either by the spit of a fuse 
or other means of ignition or by mod- 
erate percussion. On the other hand, it 
exhibits several undesirable properties 
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in that it is easily affected by moisture, 
its detonating value is diminished by 
compression, it has a relatively low 
brisance, which renders necessary the 
use of an inner capsule or reinforced 
shell when it is desired to use fulminate 
of mercury f as a priming charge m the 
TNT type of detonator, and finally he 
cause it has a corrosive action on a 
number of metals and alloys, thereby 
rendering them unsuitable for detonate) 
casings. 

The heavy metal azides, which an* 
salts of hydrazoic acid, have been pro- 
posed as a substitute for fulminate of 
mercury, but they also have their diaw- 
hacks in that they are not easily 
ignited. It would seem that the de li- 
able properties of the two typos of ex- 
plosives might be obtained by a propci 
mixture of the two, but unfortunately 
the azides corrode some of The metals 
and alloys which are not affected b> 
fulminate of mercury, so that then 1 
is really no metal which could he used 
for a easing for the combination ex- 
plosive. 

Bennett (Iiotta, of the Atlas I’owdei 
( \>. experimental laboratory at Tama- 
( jua. Pa., has been granted a patent eev 
enng the use of the mercurous salt of 
hydi azoic acid m combination with ful- 
minate of mercury for use in detonators 
The mercurous salt is not nearly as un- 
stable as the mercuric salt, and seems to 
he admirably suited for admixture with 
mercury fulminate because both com- 
pounds, being salts of the same metal, 
may he mixed without danger of chem 
ual action, and in the second place, be- 
cause there is no appreciable action be- 
tween such a mixture and shells which 
would be suitable for fulminate detona 
tors. It is claimed that the mercurous 
compound, in contradistinction to load 
azide, does not form supersensitive cop- 
per azide. The inventor attributes this 
to either of two explanations: First, to 
the comparative positions of the metals 
involved in the electromotive senes, and 
second, to the comparative solubilities 
of mercurous azide and lead azide in 
water. 

Another advantage of the mercurmn 
azide over the better known lead com- 
pound is that it is not attacked by the 
carbon dioxide of the air with conse- 
quent liberation of hydrazoic acid which 
in turn may act upon the copper of the 
shell with the formation of the super 
sensitive copper azide. 

It is claimed that from the standpoint 
of detonating efficiency, the admixture 
of small quantities of mercurous azide 
with fulminate of mercury produces 
most gratifying results. It is said that 
the advantageous effects of such mix- 
tures hold equally true when the mix 
lures include suitable proportions of 
potassium chlorate, (1,439,009. Dec. 
19. 1912.) 

Purification of Naphthalene —In using 
this invention, crude naphthalene is dis- 
tilled and the vapor passed through 
sulphuric acid of about 66 deg. Be. at a 
temperature high enough to avoid con- 
densation of the vapor. The tempera- 
ture is usually 134 to 144 deg. C. at 
the preferable pressure, but the opera- 


t on may be at various pressures with 
eon esponding change of temperature. 
The impurity in the vapor is sul- 
phonated and forms a byproduct in the 
acid residue which is described as 
“useful m the arts as ingredients of 
swithotic tanning liquor, for saponifi 
cation of oils, or for other well-known 
uses to which crude sulphonic acids may 
he put.” (1,438,710. S. r. Miller, as- 
ignor to The Barrett Co. Dec. 12, 1922.) 


French Patents 

Separating Constituents ot a (»as 
Mixture— To the gas or gaseous mix- 
ture are added particles of a .-.olid sub- 
itance, held in suspension therein and 
of such a chemical nature as to com- 
bine with the particular constituent to 
he removed, with formation of a fume 
oi a fog. This fog is then precipitated 
by a high-tension electrostatic field. 
(Fr Pat. 534,879. A. L. Stmville.) 

Purification of Liquids Contaminated 
by Phenol - - Liquors contaminated by 
phenol may be evacuated into rivers 
following their filtration through a bed 
containing certain aerobic bacteria 
which destroy the phenol, presumably 
by oxidizing it to innocuous substances. 
A filtering bed of humus (to protect 
tlie bacteria) mixed with coke is pre- 
pared which allows access of air circu- 
lated through it either by suction or 
pressure. Through this filter-bed ac- 
tivated sludge (drawn from the aera- 
tion chambers of sewage treatment 
ldants) is allowed to percolate, after 
which it is topped with a layer of farm 
manure. The waste* liquor to be 
tieated is then passed through the fil- 
ter bed This liquor is generally a 
residual ammoniacal liquot fiom a gas- 
works or a coke-oven plant, which has 
been diluted by water or, better still, 
l>v the effluent itself, until it has no 
longer a highly toxic effect upon the fil- 
ter-bed bacteria- -viz., until the phenol 
(ontent has dropped to below 3 parts 
in 10 , 000 . For instance, in the opera- 
tion of the filter, 10 to 15 per cent of 
the effluent is evacuated into the river 
and 85 to 90 per cent is recirculated 
through the filter to which is added 
10 to 15 per cent of crude residual 
liquor (sometimes 5 to 30 per cent). 
One cubic meter of the filter-bed com- 
position is sufficient for treating 60 to 
120 liters of residual liquor each 24 
hours. Since the filter is operated con- 
tinuously, the reproduction and the 
growth of the phenol-destroying micro- 
organisms compensate the losses. If 
the losses become excessive, the degree 
of dilution may he increased or the flow 
reduced. The amount of inflowing 
liquor may even be stopped altogether, 
thereby affording time for the replace- 
ment of the killed bacteria. The op- 
timum filtration temperature is 20 to 
25 deg. C. In the residual ammoniacal 
liquors the sulphocyanates are likewise 
oxidized by the bacteria, although sub- 
sequently to the phenols. For this 
type of waste liquor it is advisable to 
effect, prior to purification by filtration, 
the removal of tbe solid and tarry con- 
stituents, as welt as the sulphides 


(CaS), by preliminary decantation fol- 
lowed by a filtration through an Iron- 
oxide mass or blast-furnace slug. This 
may be supplemented by a special 
treatment for the elimination of the 
cyanogen compounds. (Fr. Pat. 533,- 
922. The Koppers Co., Pittsburgh, Pa.) 

Continuous Distillation of Bitumi* 
nous Shales- This process consists in 
admitting air, occasionally even steam, 
into the lower part of a downwardly 
moving column of highly heated bitumi- 
nous shale, whereby the residual car- 
bon (10-12 per cent in the case of 
Autun shales) is converted into gas, 
the latent heat of which brings about 
the distillation of the upper layers of 
the shale column, and the condensable 
oils and the ammonia are swept out of 
the retort. In this manner an ex- 
traneous source of heat for carboniza- 
tion is dispensed with. (Fr. Pat. 534,- 
659. Societe d’Etudes et de Recherchos 
Minieres du Centre.) 

Separating Asphalt and Ozokerite 
From Hydrocarbons Crude petroleum 
oils to lx* purified are subjected to a 
chemical treatment prior to distillation. 
The reagents proposed by the inventor 
are comparatively dilute sulphuric acid 
solutions (40 to 60 per cent n,SO ( ). 
to which .-mall amounts of solutions of 
metallic salts have been added, particu- 
larly halogen derivatives of trivalent 
iron, I he function of which consists in 
promoting the precipitation of the col- 
loidal compounds present in the crude 
oils. The oils, after having undergone 
this treatment and having been sub- 
jected to a cooling process, abandon 
their solid hydrocarbons in the form of 
ozokerite and core sin wax, and no 
longer in the form of a low-melting 
point paraffine. (Fr. Pat. 536,172. H. 
Neumann.) 

Production of Metallic Powders — 
This process is applicable for instance 
to the pulverization of aluminum, mag- 
nesium, copper, zinc, etc., which metals 
ore susceptible of undergoing super- 
ficial oxidation and also of combining 
with nitrogen. The metal is heated in 
the open air or in a closed crucible to 
a little above its melting point. The 
molten metal is then drawn off and 
subjected to the action of a jet of com- 
pressed nitrogen at a suitable tempera- 
ture whereby it is solidified in the 
form of fine ellipsoidal globules. The 
nitrogen may be that extracted from 
the air, for instance in the form of 
waste combustion gases whose CO. has 
been removed by bubbling them 
through milk of lime. In the case of 
aluminum, for instance, the nitrogen 
forms at the surface of the globules a 
protecting layer of nitride which pre- 
vents access of atmospheric oxygen to 
the subjacent metallic aluminum. (Fr. 
Pat. 532,470. J. Sejournet.) 

Esters From Aluminum Alcoholate — 
Aluminum alcoholates may be obtained 
by the action of alcohols on aluminum 
amalgam or preferably on a ternary 
aluminum alloy, the latter being more 
readily prepared. By causing such an 
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alcoholate to act on an ester mere is 
displacement of the alcoholic radicle 
of the ester by that of the alcoholate, 
provided these have a higher molecular 
weight. The yield is excellent. The 
acetic acid esters derived from second- 
ary amyl alcohol, phenylethyl alcohol, 
and linalool have thus been obtained 
from ethyl acetate, and the phenyl 
acetic esters of amyl alcohol and 
phenyl ethyl alcohol from phenylacetic 
acid. The process is particularly ap- 
plicable in the case of the esterification 
of tertiary alcohols which do not resist 
well the action of mineral acids, anhy- 
drides or acid chlorides. It is also well 
adapted in those cases where the 
preparation of the ethyl esters is less 
onerous than that of the corresponding 
anhydrides or acid chlorides. (Fr. Pat. 
531,960, Soci&te Laboratoire-Usine.) 


Aromatic Nitro- Amino Compounds— 

The replacement of chlorine atoms of 
aromatic chloro-nitro compounds by 
amino-groups does not require that the 
reaction be carried out under pressure 
(m an autoclave) proving that am- 
monium acetate is used in a current of 
gaseous ammonia. The amino-deriva- 
tive is separated by washing the reac- 
tion product with water. The am- 
monium acetate is used in a current of 
(Ins manner have been prepared 2:4- 
dinitro-aniline, l:3:4:6-diaminodinitro- 
bcnzene, 1 :4 :2:5-chloraminodinitroben- 
/eiie, 1 : 2: 4. .‘1: 5-ehlorodiaminodinitro- 
benzene, 1 :2 :4 :5-dichloraminonitroben- 
■/t'lie, 1 : 2 : 4-aminoehIoromtrobenzone, 
l :4 .2-aminochloronitrobenzenc, o-nitro- 
an ill lie. ( Fr. Pat. 422,405. Soviet o 
('himique de la Grande Paroisse, Lille, 
b raf e.) 

lmprou*d Hydrogenation of Naph- 
thaline A nickel catalyst suitable foi 
i he hydrogenation of naphthalene and 
much more active than that obtained 
b\ reduction of its oxide is obtained by 
forming it in a colloidal condition in 
the hydrocarbon itself. A current of 
hydrogen is passed into 1,000 parts of 
naphthalene and 5 parts of nickel car- 
bona,» heated to 220 to 250 deg. C. 
under a suitable pressure. The precipi- 
tated nickel carbonate is already in a 
finely divided condition. The disper- 
sion is pushed even further by the 
liberation of carbon dioxide and the re- 
duction process. (Fr. Pat. 533,033. Prax 
Chemische Versuchs und Verwertungs 
Gesellschaft m.b.Ff.) 


l>e-inking Paper - The ordinary 
beater engine is equipped with a screen 
which holds back the pulp while the 
washing water is afforded free passage 
through it and through a circulating 
mechanism. In this engine a charge is 
made up composed of 1 ton (metric) 
of waste paper, 100 kg. of sodium car- 
bonate, 320 hi. of water and 150 kg. of 
bentonite or analogous product. Ben- 
tonite is a clay having an exceedingly 
fine grain. The material used in this 
process should he such that at least 
<>ne-half of its particles have a diam- 
eter less than 0.0015 mm. and 1 70 per 
eent of which is in a colloidal condi- 


tion. The ink attaches itself to the 
colloid and is carried with it through 
the screen. After this operation an 
acid or an acid salt is used to neutralize 
the excess alkali and to brighten up the 
color of the paper. (Fr. Pat. 535,859, 
H. It. Eyrich and J. A. Schreiber.) 


Production of Alumina and Alumi- 
num Compounds — Bauxite is treated 
with nitric acid, and the iron is pre- 
cipitated from the resulting solution. 
The purified solution gives pure 
aluminum nitrate, which, when cal- 
cined, yields alumina and nitrous 
vapors which are reconverted into 
nitric acid. The alumina may be ex- 
tracted from the solution by any other 
method --for instance, by precipitation, 
(Fr. Pat. 529,569. Norsk Hvdro-EIek- 
tnsk Kvaolestofaktieselskab, Christi- 
ania, Norway.) 


Production of Aluminum and Potas- 
sium Compounds — Potash-bearing 
aluminous minerals, such as leucite or 
feldspar, are treated by mineral acids, 
preferably nitric acid. It is advan- 
tageous to carry out the operation in 
two phases, by first using an amount 
of acid sufficient to dissolve only the 
potash in the mineral and treating the 
residue from this solution with the 
•amount of nitric acid, required for the 
dissolution of the aluminous com- 
pounds. (Fr. Pat. 529,570. Norsk Hy- 
dro-Elektrisk Kvaelestofaktioselskab, 
Christiania, Norway.) 


A New Hypochlorite Bleach A mix- 
tme of chlorine and air is passed over 
a paste consisting of lime and water to 
which has been added a saturated so- 
lution of calcium chloride and calcium 
hypochlorite. This paste may also con- 
tain the products of decomposition of 
calcium hypochlorite, as well as the 
soluble salts present in the caustic lime 
used. The reaction mass is continu- 
ously stirred during the chlorination. 
The resulting paste is filtered and the 
solid part which is the active product, 
is dried in a vacuum at a low tempera- 
ture. The resulting product is charac- 
terized by its stability. (Fr. Pat. 530,- 
706. P. Andren.) 

Breaking Down Emulsions — A re- 
agent is added to the emulsion which 
disperses as a colloid in the continuous 
phase of the emulsion and hence comes 
automatically into contact with the sus- 
pended globules, arising the latter to 
coalesce. The reagent used is a com- 
pound which acts as an emulsifying 
colloid tending to invert the form of 
the emulsion, and a second compound 
capable of dissolving the former and 
the continuous phase of the emulsion. 
Good results are obtained, for instance, 
bv means of a reagent composed of 
about 25 per cent of a soda soap, 10 
per cent of water and 65 per cent of 
oleic acid. This reagent may be pre- 
pared so as to render it colloidally 
soluble in oil. Likewise good results 
are obtained from a reagent composed 
of 4 per cent of calcium oleate dis- 
solved in a mixture of 50 per cent al- 


cohol and 50 per cent glycerine to 
which 1 per cent of gelatine is added 
as a stabilizer. A reagent answering 
this description is soluble in water, al- 
though it contains hydrophobe colloidal 
calcium oleate. One practical example 
of the invention consists in* adding 1 
per cent by weight of a reagent com- 
posed of 40 per cent of water, 36 per 
cent of free rosin and 25 per cent of 
soda-rosin soup to a viscous oil-water 
emulsion, the mixture being stirred to 
promote the dissolution of the reagent in 
the emulsion, and centrifuged whereby 
the water is caused to separate from 
the oil. (Fr. Put. 532,148. Sharpies 
Specialty Co., West Ghester, Pa.) 


British Patents 

Poi mini'll :« ^ )'•• itu .(lions of un> UiitisU 
paimii ilu Siijiri mlctiilrtil, .British 

r.itt'iu oihic Soul li.nupton HuiIiIiukn, Phan- 
o« r\ l.niu l.oiuloii Put: land 

Antiseptic Soap An antiseptic and 
insecticidal compound comprises soap, 
alkali benzoate and vegetable or min- 
eral tar. In examples, 80 parts of hard 
or soft soap are mixed wdth 10 parts of 
sodium or potassium benzoate and 10 
pnrtg; of birch tar; or a mixture of 80 
parts of fatty acids, 10 parts of benzoic 
acid and 10 parts of birch tar is saponi- 
fied in a maimer not involving boiling 
or salting out of the soap. (Br. Pat. 
186,078. K. Macpher.son, Worthing, 
Sussex, ami W. E. Hoys, Bushey, Hert- 
fordshire. Nov. 15, 1922.) 

Synthetic Resins -Resinous products 
are obtained by heating phenols with 
sulphur in the presence of a base, the 
amount of base employed being not 
more than one-fifth equivalent of the 
phenol; from 2 to 3 atoms of sulphur 
per molecule of phenol are used and the 
heating continued until evolution of sul- 
phuretted hydrogen ceases. Catalysts 
such as halogens or compounds yield- 
ing halogens may be added. The prod- 
ucts are fusible and soluble in alkalis, 
alcohol, acetone or benzene, and may 
be converted into insoluble infusible 
products by prolonged heat, or heat and 
pressure, or they may be hardened by 
treatment with a small amount of 
formaldehyde or substances yielding it. 
According to examples, the following 
parent materials are employed: phenol, 
sulphur, and potassium hydrosulphide; 
o-cresol, sulphur and potassium car* 
bonate; phenol, tri-eresol, sulphur, ani- 
line and iodine; resorcin or a- or 
(J-naphthol, sulphur and caustic soda; 
an example of hardening the resin by 
means of hexamethylene-tetramine is 
also given. (Br. Pat. 186,106. T. M. 
Hickman, Wolverhampton. Nov. 15, 
1922.) 

Chrome Alum Chrome alum crystals 
are prepared by adding to green chtome 
alum solution small quantities of potas- 
sium bichromate, sulphuric acid and sul- 
phurous acid, when the violet chrome 
alum is immediately produced and is 
readily crystallized. The quantity of 
potassium bichromate is not sufficient to 
oxidize any iron present and the sul- 
. phuric acid is equivalent to the potas* 
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sium of the bichromate. In an example, 
ferrochromium is dissolved in sulphuric 
acid, and about half of the ferrous sul- 
phate is removed by crystallization. 
The ferrous sulphate is separated in a 
centrifugal machine and the necessary 
quantity of potassium sulphate is then 
added. The green solution is then 
treated as above described to obtain 
chrome alum crystals. 

A second specification covers a modi- 
fied process involving the intermediate 
production of chromium hydroxide. 
Ferrochromium is dissolved in sulphuric 
or hydrochloric acid, and an alkali 
hydrate or carbonate or an alkaline 
earth hydrate is added in quantity sufb 
cient to precipitate the chromium a- 
hydroxide free from iron. The precipi- 
tate is washed and dissolved in sul- 
phuric acid, and potassium sulphate is 
then added to produce chrome alum. 
(Br. Pat. 187,231 and 187,232; not yet 
accepted, Chemische Fabrik in Bill 
warder vorm. Hell and Sthamer Akt. 
(ies. and P. Hasenclever, Hamburg. 
Dec. 13, 1922.) 

Evaporation In evaporating liquids 
in multiple-effect apparatus particularly 
of the kind described in specification 
180,963 in which the liquid is fed in 
parallel to the effects the liquid is 
passed in series through a numbei of 
multiple- effect plants, the temperature 
ranges of which coincide or overlap sub- 
stantially. In concentrating brim* or 
other liquid the boiling point of which 
rises on evaporation, the first effects of 
each plant are preferably supplied with 
steam from the same source and the 
last effects are connected to the same 
condenser, and the number of effects 
in each succeeding plant is progressively 
diminished. In evaporating cane or 
beet sugar solutions, the concentration 
obtained in the last plant may be such 
that crystals separate in the effects of 
this plant, or crystallization may be 
effected outside the plant in crystalliz- 
ing vessels which may be supported on 
wheeled devices or in heated pans in 
which slow evaporation takes place. 
When the concentrated liquid is to be 
cooled to cause crystallization or for 
other purposes, the vessel containing 
the liquid is connected to the vapor 
spaces of effects at progressively lower 
pressures as to cause the liquid to flash 
off steam and to lower the temperature 
in stages. The method of cooling the 
concentrate and recovering the heat for 
use in the evaporating process may be 
I used in plant in which the multiple- 
effect apparatus is replaced by appara- 
tus of the kind described in specification 
12462 11, in which the vapors evolved 
on evaporation art* compressed and used 
as the heating agent. In concent rut ng 
impure liquids such as sea water, which 
at o^ie stage of the concentration will 
deposit impurities, such as calcium sul- 
phate, etc., on cooling, the cooling may 
be effected by flashing-off vapors from 
the solution by connection with effects 
of lower pressure, during the passage 
of the solution from one evaporating 
plant to the next. The solution may 
be preheated before passage into the 


next plant by heat-exchange with the 
solution from the first plant. Accord- 
ing to one provisional specification the 
control device described in specification 
180,963 for controlling the passage of 
vapor from one effect to another may 
b<* used also to control the flow of liquid 
from the source of supply into the effect. 
(Br. Fat. 187,260. T. Rigby, West- 
minster. Dec. 13, 1922.) 


Fertilizers— Manures containing an 
ammonium compound or compounds 
and a secondary fertilizing agent or 
agents, such as a salt of potassium or 
a phosphate, are obtuined by reaction 
between gases containing ammonia and 
the semi-dry product obtained by treat- 
ing with acid a naturally occurring 
material that contains the secondary 
fertilizing agent or agents, but which 
is free, or almost free, from lime and 
is not generally regarded as a manure 
in itself. Thus day containing a com- 
pound of potassium may be treated with 
sulphuric acid, if desired after drying 
and pulverizing, in sufficient amount to 
constitute a semi-dry mass, which is 
brought into contact with gases con- 
taining ammonia. 

The product contains the oxides of 
iron and aluminum., and ammonium sul- 
phate, together with a soluble compound 
of potassium, the content of which may 
he increased by direct addition of potas- 
sium salts. Other examples of naturally 
occurring materials suitable for use in 
the process are alunite and shales con- 
taining iron, aluminum, sulphur and 
potash, with or without phosphorus. 
Alunite may be calcined and used with- 
out any addition of acid. Instead of 
sulphuric acid there may be used sul- 
phur dioxide or trioxide, hydrochloric 
or phosphoric acid, spent piekling liquor, 
or acid salts, or mixtures of any of 
these. Where phosphoric acid is used, 
gases containing ammonia may be 
treated in a heated condition; if, how- 
ever, the absorption is allowed to pro- 
ceed for a long time at atmospheric 
temperature, material containing tri- 
ammonium phosphate is obtained. The 
products may be lixiviated to remove 
the soluble salts, or they may be heated 
to about 400 deg. C., when about 50 
per cent of the ammonia present is 
evolved, leaving a residue still suitable 
for use as a fertilizer or for re-use in 
the process. (Br. Pat. 187,251. E. L. 
Pease, Hurworth Moor. Dec. 13, 1922.) 


Motor Fuel— A fuel for internal-com- 
bustion engines comprises a mixture of 
ether, alcohol and a volatile vegetable 
oil such as rosin oil or oil of turpentine, 
with or without a small amount of 
caustic soda. The preferred propor- 
tions are 36.75 parts by volume of 
alcohol, 62 parts of ether, 1 part of 
rosin oil and 0.25 part of a saturated 
solution of caustic soda in alcohol. 
“Commercial” ether may be used in 
slightly larger proportion. The fuel is 
miscible with lubricating oil and thus 
is suitable for two-stroke engines. (Br. 
Pat. 187 326. H. R. Giles, London. Dec. 
13, 1922.) 


Motor Fuel— The method of produc- 
ing an alcohol fuel described in speci- 
fication 178,498 and consisting in agitat- 
ing, under pressure, a mixture of 
commercial alcohol and acetone with 
calcium carbide, is applied to mono- 
hydric alcohols, other than commercial 
alcohol, such as amyl, butyl and propyl 
alcohols. The alcohols preferably con- 
tain up to 10 per cent of water, and 
5 to 40 per cent or more of acetone is 
added. The pressure is preferably from 
10 to 40 lb. per sq.in., depending on the 
amount of acetylene to be absorbed. 
The lime in solution or suspension in 
fuels of this type is removed by ehem- 
ieal means, such as by treating the fuel 
with ammonia and passing in carbon 
dioxide, or by the addition of powdered 
ammonium carbonate. A suitable lubri- 
cant may be added. (Br. Pat. 187,335. 
S. W. Blake, Oudtshoorn, South Africa. 
Dee. 13, 1922.) 


Coal Carbonization A mixture of 
powdered caking and non-caking coal 
is carbonized at a temperature of be- 
tween 600 and 760 deg. C., whereby 
expansion and the development of a 
highly cellular structure is avoided and 
a bright and hard coke is obtained. 
Coke breeze may be substituted for a 
portion of the non-caking coal, or the 
latter may be replaced by a caking coal 
the caking properties of which have 
been destroyed by a preliminary heat 
treatment of between 100 and 350 deg. 
C. (Br. Pat. 187,336. J. Roberts, 
Glamorgan. Dec. 13, 1922.) 


Synthetic Resins — Synthetic resins 
are produced by subjecting an aldehyde 
or its products of condensation or poly- 
merization to the continued action of a 
mineral acid or acid salt, in the presence 
of a solvent if desired and preferably 
at a raised temperature. The products 
may then be hardened by prolonged 
heating at a high temperature, with or 
without the separation of the excess of 
acid. Further hardening may be effected 
by fusion with metal oxide or esteri- 
fication with an alcohol, such as glyc- 
erine, before or after the heat-treat- 
ment; subsequent oxidation bleaches the 
products and makes them soluble in 
borax. The synthetic resins, when dis- 
solved in the usual resin solvents, car, 
be used as lacquers, polishes and fin- 
ishes; and, being of low melting point, 
they can be added to other resins to 
render them more fpsible. According 
to the examples, (1) acetaldehyde and 
sulphuric acid are heated together at 
40 deg. C. for some hours and then 
raised to 100 deg. C. until a sample sets 
on cooling to a tough mass; the product 
is maintained in the molten condition, 
about 150 deg. C., for a long time, and 
sets when cold to a hard resin; (2) cro- 
tonie aldehyde is heated with hydro- 
chloric acid, or with sulphuric acid in 
the presence of acetic acid as a solvent, 
or acetaldehyde is heated with sodium 
bisulphate solution, and the products in 
each case are further treated as in ex- 
ample (1). (Br. Pat. 187 619; not yet 
accepted. Consortium fur Elektro- 
chemische Industrie Ges., Munich. Dec. 
13, 1922.) 
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Legislative Developments — Activities of Government Bureaus, Technical Societies and 1 rade Associations 


Muscle Shoals Disposal Discussed Anew Nitrate May Be Sold to 

Farmers al Cost 


Hearings on Resolution to Create 
Fertilizer Business 1 
Nitrate P 

R EVIVAL of the controversy over 
the disposition of the government's 
hydro-electric development and nitrate 
plants at Muscle Shoals has come in 
Congress as the result of hearings by 
the House Committee on Agriculture on 
the resolution to create a revolving fund 
of $10,000,000 for the purchase by the 
federal government of stocks of nitrate 
of soda and sale at cost to farmers 
This resolution has passed the Senate. 

While the resolution has no direct 
connection with the Muscle Shoals 
proposition, the latter were brought into 
the discussion because of the fertilizer 
portion of the Ford otfer. 

Advocates of acceptance of the Ford 
offer for the properties have come into 
conflict with those who contend that 
this hid is not acceptable, and with 
others who are urging a government 
corporation to operate both the power 
project and the chemical works. 

The sharpest conflict over the Muscle 
Shoals project was not before the House 
committee, hut was inspired by its 
hearings. Bernard Baruch, former 
chairman of the War Industries Board, 
appeared before the committee among 
oth< r witnesses, advocating adoption of 
the resolution by the House. Subse- 
quently Mr. Baruch sent a letter to Gray 
Silver, representing the American Farm 
Bureau Federation, in which he recom- 
mended acceptance of the Ford offer 
for Muscle Shoals because of the clause 
which would specify production of fixed 
nitrogen. This letter was made public 
and caused a heated reply from Senator 
Norris, author of a bill to establish a 
government corporation, in which he 
charged that Mr.*Silver represented Mr. 
Ford rather than the farmers of the 
country. Mr. Silver subsequently called 
upon the Nebraska Senator for a re- 
traction and asked an investigation by 
the directors of the Farm Bureau. 

Baruch Supports Ford 

The conclusions given in Mr, Baruch's 
letter are based on a survey of Leland 
L. Summers, an engineer employed by 
Mr. Baruch. 

Mr. Summers considered every possi- 
ble method of disposing of the plant, 
weighing the merits of each. Mr. 
Baruch limited his suggestions to the 
following three: 

1. Government development. Ex- 
<^pt as a last resort, I am opposed to 


Revolving Fund for Government 
tenews Storm Over 
ant Sale 

this on .termini of its inherent disml 
ViintuKt'K. 

'1 ( ’onihinulioii of industry either 

with government eo-operutlon or In- 
ch p< intently 

.1. Tin Ford development. Tills ,H>- 
luiieiitjy is tin- only oiler th.’it has nunc 
it>! wait! so liir from it private smuee 
ptormsnm development uloiin rutnmei- 
naJ lines. If no more advantageous 
offer should he made, the aiauments 
against aw.'inling the rontim t to Henry 
Ford would not be eoiivlnelnu. 

Urges Modification 

“Without commenting upon the terms 
of the contract or considering the ade- 
quacy of the price, there are certain 
modifications or clarifications that 
should be made,” says Mr. Baruch. “All 
doubt, in regard to Mr. Ford's personal 
liability should be removed. 

“The most important thing that, ought 
to be clarified is the following: That 
Mr. Ford undertakes to make 40,000 
tons of fixed nitrogen per year, and if 
he does not make it the property is to 
revert to the government. After all, it 
is the fixing of the nitrogen that is the 
crux of the whole contract. I am quite 
sure that the contract means to cover 
this point, but it should be made clear. 

“However great the pecuniary re- 
wards might be to Mr. Ford, or to any- 
one else who will undertake it, there 
will be added a contribution of almost 
inestimable value to the future of 
American agriculture and the safety of 
America in time of war.” 

Work on Dam Progresses 

The concrete work in the foundation 
in the cofferdam across the north chan- 
nel at Muscle Shoals has been finished 
and the cofferdam is being torn out. 
Brigadier-General Harry Taylor has re- 
turned from a visit to the work and 
reports that the higher water in the 
Tennessee River in no way has delayed 
the work thus far. During December, 
due largely to the favorable season, 
41,491 yd. of concrete was put in, he 
said. The latest figures available when 
he left Muscle Shoals were those from 
Jan. 1 to 20, during which period 24,279 
yd. of concrete was put in. 

General Taylor states that the work 
is being carried well within the esti- 
mates and that it can go forward at the 
maximum rate if the Senate approves 
the appropriations allowed by the 
House. The House voted $6,998,800 in 
cash and authorized $10,501,200 for 
continuing contracts. This amount 


The resolution authorizing the Presi- 
dent to purchase nitrate for sale to 
farmers at cost and creating a $10,000,- 
000 revolving fund for this purpose has 
been ordered reported favorably by the 
House Committee on Agriculture, It 
has been adopted by the Senate. This 
is one of the measures advocated by 
the farm bloc in Congress. 

By the terms of the resolution, the 
President is “authorized and directed to 
procure, or aid in procuring, such 
stocks of nitrate of soda as he may 
determine to be necessary and find 
available for increasing agricultural 
production during the calendar year 
1923, and to dispose of the same at 
tost, payable in advance.” The Presi- 
dent is authorized to make such regu- 
lations and to use such means and 
agencies of the government as he may 
deem best in carrying out the pro- 
visions of the resolution. 

Canada May Be Araenie Source 

In the calculation of supplies of 
arsenic which might be secured from 
abroad, the possibilities of an expanded 
production in Canada seem to have 
been overlooked. Advices reaching 
Washington are to the effect that Can- 
adian exports can be materially in- 
creased. Steps are now being taken by 
government statisticians to ascertain 
the approximate possible increase of the 
Canadian output. 

will complete the dam and the power 
house and will permit of the installa- 
tion of eight power units. Practically 
all of the waterwheel machinery for 
four of these units now is on the 
ground and con be installed immediately 
when they are ready for it. 

New Appropriation Proposed 

So that the possibilities of Nitrate 
Plant No. 1, at Muscle Shoals, in the 
matter of fertilizer production may be 
known, Senator Norris, chairman of the 
Committee on Agriculture, has proposed 
the following legislation: 

“For the improvement of Nitrate 
Plant No. 1, at Muscle Shoals, Ata., by 
the installation of new machinery 
therein, in order that said plant may 
be utilized for experimental purposes 
in extracting nitrogen from the air with 
a view of lessening the cost of explo- 
sives in time of war and fertilizers in 
times of peace, $2,000,000.* 
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Officials Still Grope for 
Dye Valuation Basis 

Importers and Manufacturers I T nahlc to 
Agree on Definition of Term “( oni 
pel hive”- May Use Trade Jour 
nui Trices as Authoiilj 

MJggostions for j egulnt ioijs 

,ng the admnn tiaticn of the m.i 1 ;.n 
produt t par. lymphs of the 192:.: t a i » M 
bill have been submitted to 1 he < 'it Nun 
Division of the Treasuiy Dep;n i on n‘ 
t»y the N’t w York appraisci offo < . 
which has been conducting m unf 
work on the Mjbjoct Tiny have been 
taken under advisement , with nidn t 
r J 0115* that formal regulations will h 
promulgated before He* end * »f !• t h 

ruary 

tine of ihe stumbling hlocl % that h.'r 
men emounleted in fiamyig theo 
’initiations is the proper definition id 
"eompei mve.” The land' act ptmnh 
that impotled toal tar intei medi ne 
and finished products vvhn'h are com- 
parable, and thus compel itiv* with 
domestic product dial) he as*,es>ed on 
Amei ic 1( n valuation, a loiiMdeMbh 
nitrhei i;ite than the United Stales 
selling puce, which is fo be the hah 
if as-es'sment of mm competitive |nn<l 
lets. The definition h.'e not been de 
ided by the Tmasury Department 

\N hen Is Product Competitive”? 

It lias been determined, bioadly, that 
i i on) tar product of domestic manu 
facture I J not he considered competi 

; ve with a comparable imported product 
unless “freely oliVret) for sale m tin 
usual course of husim Thus, it a 
1 ertam color, for instance, is pioducnl 
m the United States in such limited 
quantities as to be wholly nisutlicient 
to supply the demand, it will not he 
able to command the protection of the 
higher customs duty against an im 
ported competitor bev.use not “frcelv 
offered for sale.” It is considered also 
that certain price factois will he taken 
into consideration under this part of 
the proposed regulations in determining 
f he question of competition. 

It has been no secret that the work 
of detei mining such valuation has been 
shunned by the Bonn! of Appraisers 
and customs officials because of the 
great difficulties in arnving at an eqt it 
able- basis for determining the American 
valuation of these pioducts. The sev- 
eral conferences which have been held 
failed to clarify the , ituntion to am 
extent. In fact matters have virtually 
reached an impasse. 

Daily Source of Trouble 

Instance 1 ' of the chaotic situation 
which has been readied are an almost 
daily occurrence m the line chemical 
trade. An importer desires information 
on a Aiming shipment of acetanilide 
He calls the proper off). ial and asks the 
duty on it. He is told 7c. per pound 
specific and 55 per cent ad valorem on 
the basts of American valuation. So 
far, su good. He then asks for pur- 
poses of computing the actual duty in 
dollars and cents what the American 
valuation is. He can get no answer, for 


Daily Customs Reports 
on Dyes 

So that eurient information 
may hr available as to thr volume 
of dvr Honoris, the Department 
i <d t oniinene ha stationed a man 
! in the N<\\ Yoik Custom Iloust 
I tn mnk< .i -.penal study of thes • 
imptit- and fuinrh intoi motion 
fluid day to day a 1 - to the Hur- 
,n.t<i of ihe moipt,- of foreign 
d V < - 


:h(ti i- none The offet t upon trade 
i .tppaiefit 

May l st* Journal Trices 

\ piop<»s;tl has leeently been made to 
(la effect that for pui poses of Amen 
i an valuation of those items the aveiag' 1 
piai - aie reported in the three loadin'' 

< I emu a! and drug trade journals he ar 
» cpt i <1 ;c the American value of Ih • 
imii in question. Tim tiade has wet- 
i rim'd this suggestion as a way out of 
,i \en troublesome and confusing situa- 
imii It is proposed that the appiaisers 
aiiept the average pi ices of drugs and 
i hemic.ils, as quoted by the recognized 
autlauities among the trade publica- 
tions, and assess the duties upon this 
av ei age. This would simplify and 
• larify the vvoik of tin* appraisers as 
well as tile actual busimss of importing 
.till matenals as come under the Ainei- 
i an valuation plan m the tariff law. 
kepi esont at i ve interests m the trade 
who have been interviewed refused to 
make any comment on the scheme in 
the absence of any definite information 
l egarding the attitude of officials at 
Washington 

- • — ♦ 

Loxmuupiil Will Sell Nitrate 
in Small Lots for Farmers 

formal reannouncement has been 
•nado of the sale of 28,000 short tons 
of surplus nitrate of soda held by the 
government at the Old Hickory Ord- 
nanee Depot at Jacksonville, Tenn. This 
material is being offered for sale in 
lots of 20 short tons or more. Bids will 
be received at the Army Building 39 
Whitehall St., New' York, until noon, 
Feb. 1. r ». 

This surplus nitrate previously had 
been offered for sale in lots of 100 tons 
or more. The offer was withdrawn, 
however, after several Senators ami 
Representatives had petitioned the 
Secretary of War to lower the minimum 
limit so that farmers could purchase 
the mateiial for fertilizer purposes. 

leather Chemists to Meet 
at White Sulphur Springs 

The American Leal her Chemists 
Association will hold its twentieth an- 
nua! convention at the Greenbrier, 
White Sulphur Springs, W. Va., on June 
7, 8 and 9. Full information concerning 
details of the meetings, hotel rates and 
transportation may be obtained by ad- 
dressing H. C. Reed, secretary, 22 East 
16th St., New York City. 


Alien Property Bill Revised 

Winslow Bill Now Provides Return of 

Confiscated Alien Property Valued 
at Less Than $10,000 

Revision of the Winslow bill to re- 
turn certain classes of trusts held by 
the Alien Propel ty Custodian has been 
directed by the House Committee on 
Interstate and Foreign Commerce, this 
duty being referred to a subcommittee 
composed of Representatives Graham of 
Illinois, Newton of Minnesota and John- 
son of Mississippi. 

Change m sentiment came among 
members of the committee when the 
Stale Department, aroused by reports 
that the majouty of the committee in- 
clined to go fuithor than recommended 
by Colonel Thomas W. Miller, Alien 
Property Custodian, who urged return 
of all trusts valued at $16,000 or le^s, 
and $10,000 of the value of larger 
trusts, and voiced disapproval of lower- 
ing the holdings to a point which might 
not serine payment of American citi- 
zens’ claims against Germany. Some 
members of the committee previously 
had favored return of 50 per cent of 
the valla. of all trusts over $10,000. 

VN ill Return Smaller Trusts 

By vote of the committee, the sub- 
committee wii,* instructed to redraft 
a hill providing for return only of those 
trusts valued at $10,000 or less which 
are not involved in litigation. The 
question of what shall be done about 
patents was reserved for a later vote. 
Indications aie that patents and trade- 
marks will be excepted from the terms 
of the bill. If this were done, questions 
affecting the Chemical Foundation and 
certain patents used by the War De- 
partment and Navy Department would 
be deferred. 

There are 28,144 trusts now held by 
the Alien Property Custodian valued at 
$10,000 or less, and to return these 
would involve $22,122,002, which would 
leave a balance on 2,224 larger trusts 
of $296,236,899, according to testimony 
of Colonel Miller. 


Forest Products Chemicals 
Exhibit to Feature Paper Show 

In connection with the Paper Indus- 
tries Exposition, which is to be held in 
the Grand Central Palace, New York, 
during the week of April, 9, the manage- 
ment has decided to install a booth 
devoted to dendrochemistry, wherein 
will be exhibited all of the forest prod- 
ucts chemicals which may be produced 
in the working of the forest for the paper 
industry. This exhibit is to be purely 
educational in character and it is hoped 
to get representative exhibits which 
will demonstrate to visitors the possi- 
bility of profit from the utilization of 
the chemical byproducts of the forest. 

A general request for material for 
this exhibit has been broadcast. The 
display will be purely educational, so 
that no advertising of individual com- 
panies or persons will 'be permissible, 
except the acknowledgment card giv- 
ing the names of those who furnish 
exhibits. 
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Gas Explosion Wrecks 
Springfield Plant 

Purification Building of Gas Light Com 
pany Explodes, Killing Three and 
Causing Heavy Property Loss 

An explosion of the gas-purifying 
plant of the Springfield Gas Light Co, 
Springfield, Mass., resulted in thin 
deaths, scores of injuries and propert y 
loss running into several hnruiit i 
thousands of dollars For the mon 
part, the brunt of the blow fell <>n 
business buildings, but in one section 
of the river front district, in wlmh 
the explosion occurred, a residential 
district of tenements and flats, house- 
were made uninhabitable. Shattered 
windows, roofs, and in some case- 
walls that collapsed with the concussion, 
caused half a hundred families to \.i 
rate their homes. 

Cause Unknown 

Explanation of the explosion w.i 
lacking. Officially, the Gas Light < > 
said the cause was undetermined 
Arthur S. Hall, works manager am 
superintendent, said he could account 
for it only on the theory that a slow 
leak of gas had caused an accumula- 
tion under the roof, and that, this gn- 
poeket became ignited in some win 
He asserted that the machinery, which 
constituted most of the plant, was vn 
tually intact, and that the damage prac- 
th ally was limited to roof and walls. 

The purifying building is about 120 
ft long, half as wide and divided into 
two sections. That to the east wa- 
three ordinary stories high, that to tin- 
west about half a story lower. The e\ 
plosion occurred in the eastern section. 
The western section suffered little more 
than did some buildings half a mile 
away, and to the north the main gas- 
making plant lost only its windows, 
wh’- h were shaken out by the blast. 

The section that was the scene of the 
explosion was wrecked, but not entirely. 
The walls went out and the roof went 
up, but the machinery that they housed 
can be replaced and repaired. 

Gas and Fuel Section of A.C.S. 
Plans Motor Fuel Symposium 

In accordance with a resolution passed 
at the Pittsburgh jneeting of the Amer- 
ican Chemical Society the officers of 
the Gas and Fuel Section are arranging 
? sec °nd sectional meeting for the New 
Haven meeting. The section program 
"dll consist of papers on gas and fuel 
chemistry and a symposium on motor 
fuels, held jointly with the Petroleum 
Division. Under the rules of the society, 
papers presented at the meeting must 
u * Presented by members and must be 
’•"'fed ii. the final program. In order 
that, they may be so listed the title and 
•u* abstract of the paper, preferably 
; d>out 100 words, must be in the hands 
the secretary of the section not later 
7 in Ma reh 8. The titles and abstracts 
?! articles should be sent to R. S. 
McBride, 617 Colorado Building, Wash 
^gton, D. C. 


Cresol May Be Placed on 
Free List 

< ia.s-.itu at ion experts of flu* Treasury 
Dtpaitment have prepared a ruling, 
"inch probably will ho promulgated as 
i Treasury decision, that cresol shall 
he admitted without payment of duty 
under the tariff act. If this ruling is 
confirmed, other tar distillates with 
distillation charact'ensties similar to 
those of cresol will also he entitled to 
* Mr> under the free list. 

Paragraph 27 provides that all tar 
distillates yielding f> per cent or more 
lar acids below PH) deg. C. or yielding 
per cent or more tar acids in the 
P'Ution distilling below 215 deg. shall 
he dutiable. Paragraph 1541) provides 
lor duty-free importation of tar dis- 
tillate^ which yield in the portion dis- 
nlling below 1!)() deg. C. less than 5 per 
mt tar acids, hut makes no reference 
to distillation at 215 deg. C. Cresol 
docs not yield 5 per cent tar acids bo- 
<>w PM) deg. (’. but does give more than 
” P<*r cent below 215 deg. (’. It thus 
lulls undei both paragraphs hut since 
pai agraph 27 permits alternate tests, 
while paragraph 1549 provides a single 
i <'(ju irement which is mot by cresol, it 
has been held that cresol should be en- 
titled t o ( lassifleatioM undei the latter 
paragi eph 

♦- ■ - 

Canadian Paper Mills 
Plan Expansion 

Plans have been perfected or arc 
lapidU maturing for considerable ex- 
pansion among the paper mills in the 
Mcinity of St. John, N. B., involving 
a total investment of many millions of 
dollars. 

The construction of a large addi- 
tion to the plant of the St. George 
Pulp Go., Ltd., St. George, to provide 
extensive increase in capacity is planned 
and will probably cost more than 
$200,000. 

The Nashwaak Pulp & Paper Co., 
Ltd., will proceed with the construction 
of an addition to its St. John pulp mill, 
designed to increase the capacity of 
sulphate pulp approximately 50 per cent 
during the present year. 

The Bathurst Co., Ltd., has construc- 
tion under way and will push to comple- 
tion a new mill at Bathurst, to have a 
maximum capacity of 20,000 tons of 
newsprint and 30,000 tons of sulphate 
pulp per annum. 

The International Paper Co., New 
York, is projecting a large mill in the 
Giand Falls district, in connection with 
an important hydro-electric develop- 
ment. 

The Snowball Co., Ltd., is arrang- 
ing to operate its mill at Chatham 
at full capacity, and a number of im- 
provements and extensions will be made. 

The Fraser Companies, Ltd., is plan- 
ning for the construction of a large 
new paper mill on the St. John River, 
vicinity of Grand Falls, to include a 
complete sulphate pulp mill; the last 
noted company also has tentative plans 
under consideration for enlargements 
in its present paper mill at Edmunston. 


Gathmann Solvent Recovery 
Process Suit Settled 

Holder of Patent Rights Loses Suit 
Against Na\y Department 

There was no contract between the 
Navy Department and Louis Gathmann 
whereby the government was bound to 
use his process for drying smokeless 
oowder and recovery of the solvent, ac- 
cording to a decision of the United 
States Supreme Court affirming the ac- 
tion of the Gourt of Claims in dis- 
missing a claim of $23(1, 750 filed against 
the government by Olga Gathmann 
Foley, administratrix. 

Furthermoie, according to the Su- 
premo Gourt dec imoii, there was no 
distinctive feature of the Gathmann 
process which entitled it to patent. 

By letters exchanged between Gath- 
mann ami the Ordnance Bureau of the 
Navy Department, the latter, in 1904, 
agreed to install apparatus at Indian 
Head, Md., for expel iment with Gath 
maniGs process and to pay a royalty of 
1 cent per pound on all powder thus 
dried if the method proved satisfactory. 
After several months Gathmann was 
notified that the experiment had noi 
proved satisfactory. The administra- 
trix of his estate filed a claim, asserting 
that the process had been used and that 
the letters established a contract. The 
Gourt. of Claims and the Supreme Court 
hold that the letters constituted an op- 
tion. not a contract. 

New Cellulose Division of 
A.C.S Seeks Support 

The Cellulose Division of the Ameri- 
can Chemical Society has recently been 
authorized as a permanent division of 
the society and wishes to enroll as 
members in the division all those who 
are interested in cellulose chemistry 
either from a scientific or practical 
standpoint. All members of the Ameri- 
can Chemical Society wishing to be- 
come members of this division are 
requested to send their names, business 
connections and one dollar dues to the 
secretary, L. F. Hawley, Forest Prod- 
ucts Laboratory, Madison, Wis, 


Eyesight Connervation Council 
Appoint* Directors 

Election of Secretary James J. Davis 
of the U. S. Department of Labor 
and of Prof. F. C. Caldwell of the 
department of electrical engineering, 
Ohio State University, as directors of 
the Eyesight Conservation Council of 
America is announced by L. W. Wallace, 
president of the Council, the annual 
meeting of which was held in New York 
City, Feb. 6. # 

Secretary Davis and Professor Cald- 
well will act with leading engineers, 
educators, state and federal officials, * 
economists and civic leaders in carry- 
ing on a nationwide plan to conserve 
vision in industry and education. The 
movement is being directed from New 
York by Guy A. Henry, general di- 
rector of the Council. 
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December Chemical 
Export* Decline 

Show Improvement Over Same Period 
Last Year, However 

While there was a decrease of ncarh 
half a million dollars in the value of 
chemicals and allied products exported 
during December as compared with the 
value of exports in November, export, 
still ranged well above those of Decern 
her, 1921. The decline in December of 
1922 did not apply to the same extent to 
chemicals proper. In that ease tin- 
value of the exports in December was 
only about $200,000 under those o! 
November. 

In December, 1922, there were sub 
stantial increases in acid exports, the 
increase being particularly notable in 
boric acid, where the amount exportei 
increased from 82,50(1 lb. in Novembc* 
to 503,200 lb. in December. Export' 
of copper sulphate more than doubled 
m December, as compared with Novem 
her, as did the value of exports of 
calcium carbide. Exports of formalde 
hyde fell off, as did those of cyanide 
of soda and water glass and caustic 
soda. There were substantial increase, 
in exports of borax and of soda ash. 

Exports of pigments, paints and vai 
rushes continued at about the November 
rate, which is substantially above the 
rate of export during the eoriespondmg 
period of 1921. The value of exports 
of fertilizers dropped about $31)0,001) as 
compared with November, but were m 
excess of the value of exports in Decim 
her of 1921. Exports of sulphate of 
ammonia aggregated 10,710 tons, as 
compared with 9,220 tons in November. 
Exports of explosives increased de- 
cidedly. The figures of those of the 
Bureau of Foreign and Domestic Com 
merce. 

Comparative figures showing the vol- 
ume of exports of some of the chemicals 
of less importance are as follows: 



I >C( , 

I >t‘r , 


1921 

l.b 

1922 

II, 

Carbolic hcmiI 

7. r il 1 

9 1 4f> I 

Miv«ru*Mum Hulplmt <> 


157 1 1>7 

Chlorate of potash 

78. 199 

48,411 

Thorium in train 


9b 

Zinc chloride 


875 

Carbon ami lamp black 


787,19b 

Lilhariti* 

74 61 il 

191 |84 


Industrial Situation in l lie 
Ruhr Being Studied 
by Government 

A study of the effect on world chemi- 
cal markets by the occupation of Ger- 
man territory by the French is being 
made by government specialists. Un- 
official reports are to the effect that 
most «f the chemical plants still arc in 
operation, but cable advices to the De- 
partment of Commerce on Feb. 1 indi- 
'cated that the continuance of opera- 
tions is highly uncertain. The entire 
industrial situation in the occupied 
region was described as critical. 

A large number of chemical plants 
in unoccupied Germany are affected by 
the situation, since they depended on 


the Ruhr for coal tar and intermediates. 
While it is believed that foreign or- 
ders will he sent forward through 
France as long as stocks last or output 
can be maintained, the matter of trans- 
portation even by that route is uncer- 
tain. 

The Commerce Department’s cable 
also contained the information that 
Germany had discontinued deliveries 
of reparation dyes to France and to 
Belgium, hut that deliveries to England 


and to the United States were con- 
tinuing. 

At the State Department no comment 
was forthcoming on the dye situation, 
but it is known that an active cable 
correspondence is being conducted and 
there is reason to believe that the 
negotiations in connection with the ap- 
plication (if dye deliveries on the ac- 
count of the United States against Ger- 
many for costs of the Rhine army are 
in a precarious state 


Personal 


Prof Victor Andres Bklaunde, of 
the University of St. Marcos, Lima, 
Peru, is in New York City, and can be 
reached through the Peruvian Lega- 
tion. He is editor of the M cranio 
I'd 

Dr. Leonard 11. Cuetcher has been 
appointed to the research staff of the 
Mellon Institute, Pittsburgh, Pa., to 
head an industrial fellowship devoted to 
the synthesis of chemicotherapeutie 
products. Dr. Creteher is a graduate 
of the University of Michigan, studied 
one year in Germany and afterward 
took Ins Doctor’s degree at Yale Uni- 
versity. During the war he was com- 
missioned a Captain in the Chemical 
Warfare Service. Later, at the close of 
the war, he became connected with the 
research department of the National 
Aniline & Chemical Co., subsequently 
being placed in charge of one of the 
large dye works of the company in the 
Buffalo, N. Y., district. 

B II. DeLong, metallurgist of the 
Carpenter Steel Co., Reading Pa., pre- 
sented a paper on “The Manufacture 
of Alloy Steels” before the Washington 
Chapter of the American Society for 
Steel Treating at its monthly meeting 
on Jan. 20. 

W. H. Hendricks, general sales engi- 
neer of the N. J. Zinc Co., New York, 
was the speaker at a meeting of the 
N E. Paint and Varnish Production 
Club, Jan. 18. He discussed the his- 
tory of lithopone from the inception 
of the industry to the present-duy pro- 
duction. He also answered a number 
of questions concerning lithopone and 
zinc oxide. 

Thomas J. Keenan, well known to* 
the paper industry through his long 
years of work with the Technical As- 
sociation of the Pulp and Paper Indus- 
try and as editor of Paper, has retired 
from that editorship. He will devote 
his time for the present to the coming 
Paper Industries Exposition which will 
be held in New York during the week 
of April 9. 

W. F. Lantz has been appointed 
chief chemist at the plant of the Beth- 
lehem Steel Co., Bethlehem, Pa., to suc- 
ceed A. D. Shankland, who has been 
appointed metallurgical inspector at the 
No. 1 and No. 2 mills. 


George I). Paine, formerly of Chi- 
cago but more recently with Cook & 
Swan, N. Y., has been transferred to 
the latter company’s office at 128 N. 
Wells St., Chicago, as manager. 

Donald K. Pattillo has severed his 
connection as chemical engineer with 
the Hamersley Manufacturing Co., of 
Garfield, N. J., to accept a position as 
research chemical engineer with the 
Western Electric Co., of Chicago, 111. 

0. D. Street, well known for the last 
10 years as general manager of dis- 
tribution of the Western Electric Co., 
has been elected a vice-president of the 
McGraw-Hill Co. He will have execu- 
tive charge of Electrical World, Elec- 
trical Merchandising, Journal of Elec- 
tricity and Western Industry, Indus- 
trial Enyineer, Electric Rail way Jour- 
nal and fins Transportation. 

Obituary 


George Elliot Brown, vice-presi- 
dent, Swan & Finch Co., New York, 
refiners and dealers in oils, died sud- 
denly on Jan. 24 from pneumonia, after 
a brief illness at his home in Norwalk, 
Conn. He was 55 years of age. 

William P. Waugh, consulting engi- 
neer for the II. H. Robertson Co., Pitts- 
burgh, Pa., and well known through his 
development of skylights and the solu- 
tion of ventilation problems for many 
industrial plants and public buildings, 
died at his home at Sewickley, Pa., 
on Jan. 15. Mr. Waugh was born in 
Hedrick, Iowa, and attended Iowa State 
College, at Ames, Iowa. During Mr. 
Waugh’s association with the H. H. 
Robertson Co. his skylights were de- 
veloped to their present state of per- 
fection. Some of his most notable in- 
stallations are those on the Cadillac, 
Packard and Dodge Motor company 
plants in Detroit, the Indianapolis 
Union Station, and the Centennial 
Memorial Building at Springfield, 111. 
During this period he also developed 
a double glazed skylight that is widely 
used on paper mills and in textile 
plants where drippage must be con- 
stantly guarded against. 
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Market Conditions 


In Chemical. Metallurgical and Allied Industries 
A Survey of the Economic and Commercial Factors That InfluenceTrade in Chemicals and Related Commodities 
Prevailing Prices and Market Letters From Principal Industrial Centers 



Domestic Business Conditions Continue 
Almost Uniformly Favorable 

Seasonal Declines Expected in January Fail to Appear— Out look Is 
Particularly Bright— Chemical Prices Are Mounting, Although 
General Commodity Prices Are Relatively Stable 


J ANUARY almost always shows some 
let-up in industrial activity after the 
first rush of contract making and in 
ventory re-stocking has subsided. This 
year, however, the month has been 
characterized by well-sustained business 
in practically all lines, and in many in- 
stances there have been increases over 
the preceding month. The Department 
of Commerce reports that figures which 
became available during the week ended 
Jan. 22, 1923, have confirmed this in- 
dustrial improvement. Particularly has 
the better transportation situation 
favorably affected the shipment and dis- 
tribution of many commodities. Retail 
sales have been of record proportion,-, 
and current reports indicate that sales 
have been well maintained during Jan- 
uary. General price levels have re- 
mained relatively stable, although in- 
creases in some groups and decreases 


in others have tended to bring these 
groups more in line with other com 
modifies. 

Chemical prices have shown a very 
sharp rise since the first of October and 
especially during January was the in- 
crease most marked. The total gain, 
as recorded by Chvm. & A/ef.’s index 
of chemical prices, amounted to aboul 
30 points. Almost half of this gain 
occurred during January, as will be 
seen from Fig. 1. 

The Trend of Production 

The index of production in the basic 
industries compiled by the Federal 
Reserve Board has also been rising 
rapidly since last August. A very 
slight recession was shown in December, 
although, ori the whole, production was 
maintained at a level near the peak of 
1920. The output of pig iron and coal 



FIG. 1 — WHOLESALE PRICKS FOE CHEMICAL, METAL- 
LUROJCAL AND ALLIED PRODUCTS 



continued to increase, but the produc- 
tion in certain industries, notably tex- 
tiles, has shown some declines. Con- 
sumption of cotton by textile mills in 
December totaled 527,945 bales, or 
about 50,000 bales less than the very 
high record made in November. 

Petroleum production in the week 
ended Jan. 27 has been estimated by 
the American Petroleum Institute to 
have amounted to 1,755,300 .bbl. This 
is the highest rate of production ever 
recorded and is an increase of 18,400 
bbl. over the preceding week. 

Copper production in December 
reached 103,845,000 lb„ the largest for 
any month since 1920. This compares 
with 18,595,000 lb. in December, 1921. 

Current production figures in the 
heavy chemical industry are not avail- 


“Chem. & Met/’ Weighted 
Index of Chemical Prices 


Haw* ~ 100 for 1 !)!.'{ -14 

La si Wi-ok . ....... 

February, 1922 

February, 1921 " 

February. 192H . . 

April, 1918 (liifth). . ; ■ ; 
April, 1921 (low) 


175. OH 
148 
16(1 
252 
286 
140 

Included in thin Index are aortic, 
mrlr, hydro* liloric, nitric, and sul- 
phuric acids, ethyl and methyl alco- 
hols anhydrous ammonia , ammonium 
sulphate, barium chloride, bleaching 
powder, borax, caustic potash caustic 
soda, copper sulphate, formaldehyde, 
glycerine, potassium carbonate, salt 
cake, soda ash, sulphur, benzene, ani- 
line, and cottonseed and linseed oils. 
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able, but the manufacturers of alkali - 
report that their plants are now oper 
ating at practically maximum capacity 
In the dye and fine chemical industries 
the improvement has been less general, 
but there is, nevertheless, substantial 
evidence oft bettor business prospects. 

Employment in December 

The Bureau of Labor Statistics, in 
its reports on the volume of employment 
during December, states that H/JiM 
representative establishments in 43 
manufacturing industries employed I,- 
587,708 employees, as compared with 
1,551,080 in November. There was an 
increase of 2.4 per cent in the number 
of employees and of 3 per cent m tin- 
total payrolls. 

Increases in the number of employee^ 
in December, 1922, as compared with 
the number of employees ip identical 
establishments in November, wen* 
shown in 33 of the 43 industries, with 
decreases in the remaining 10 industries. 
Pottery, owing to the resumption of 
work after the settlement of the recent 
strike, shows the greatest increase, 29.9 


TABLE I- INDEX Nl'MBERS EUR WHOLE 


Disturbing Influences Result in Higher 
Prices in New York Chemical Market 

Transportation and European Difficulties Have a Tendency to Maintain 
Strength Throughout the List — Manufacturers Reduce Quotations 


on Citric Acid — Arsenic 

Nkw York, Feb. 5, 1923. 

T HE growing shortage of freight 
cars has caused a pronounced 
seat city of eaustie soda and soda ash 
on the spot market and has also 
strengthened prices along the entire 
list. It is expected that the European 
disturbance will continue to affect 
Lennari chemicals, and dealers in bar- 
ium chloride, prussiate of soda, barium 
carbonate and sal ammoniac have not 
shown any inclination to sell at low 
prices. 

Manufacturers of citric acid reduced 
prices to the level of imported material. 
Bleaching powder has been in very 
scarce supply at the works and second 
hands have been getting a premium for 
spot and prompt shipments. Oxalic 
acid tt'as somewhat lower among pro- 
ducers. Sulphate of ammonia is quite 


Continues in Scant Supply 

rels. Bulk material is somewhat lower 
at $10.50 per ton f.o.b. works. 

Formaldehyde — Producers continue 
to quote 10c. per lb. for carload lots 
f.o.b. works. Second hands were 
anxious to dispose of stocks and quoted 
down to 15 Ac. for 25-bbl. lots. 

Lactic A cid — Leading producers re- 
port a regular demand from consumers 
for the various grades. The 44 per 
cent light was sold at 11c. per lb. in 
barrels, with 22 per cent light at 5c. 
per Ih. 

Nitrite of Soda - Several lots of im- 
ported material were on the market at 
8£(a)83c. per lb. Domestic producers 
continue to quote 10(a)10£c. per lb., 
f.o.b works. The general market is 
irregular. 

Salt Cake — The demand is rather 
steady, with quotations heard around 


SALE PRICES IN NOVEMBER AND 
DECEMBER. 1922 


. 

1921 


1922 


Decem- 

Novell 

i- Deoem 


ber 

ber 

ber 

Price Index Numbers 




Wholesale price*: 




Department of Labor 




Farm product* 

120 

143 

14 5 

Food, eto. . 

1)6 

14) 

144 

( 'loth* and clothing 

180 

192 

194 

Fuel and lighting 

109 

218 

216 

Metal* and metal 




product n 

113 

13) 

1 11 

Building material 

1 58 

185 

185 

Chemical* and drugs 

127 

127 

1 )0 

Hou«pfurniflhmg 




goods 

178 

179 

182 

Muonllanriou* 

121 

122 

122 

All commoditicH 

140 

1 5t> 

1 >6 

Dun’* (fir*»t o! month) 

138 

153 

15) 

Retail price, food 

150 

145 

147 

per cent. Fertilizer 

plants, 

, following a 

seusonal let-up in 

December, 

showed 

decreased cm ploy me 

nt of 11.4 pi 

cr cent. 

In 40 chemical 

works 

cm 

ploying 


14,025 workers in November there was 


an increase of 0.2 per cent in number 
on payroll and of 3.8 in amount of pay- 
roll. Twenty-eight petroleum refineries 
employed 41,903 employees in Novembe- 
and 42,093 in December, an in Tease 
of 1.9 per cent. Wage increases, how- 
ever, raised the amount of their pay- 
rolls by 0.5 per cent. 

Wholesale Prices 

The Department of Labor wholesale 
price index showed no change in Decem- 
ber, remaining at 150, the same as in 
November. Slight increases in farm 
products, foods, cloth and clothing, 
chemicals and housefurnishing goods 
were offset by declines in fuels and 
metalk Dun’s index number also 
showed no change, while Brad.street** 
declined 1 point. The retail food index 
increased again, reaching 147, the higlv 
est for any month of 1922. These index 
numbers are shown in Table 1. The 
chemical, metallurgical and all com- 
modity indexes are shown graphically 
on the, preceding page (Fig. 1). 


scarce due to the recent heavy ship- 
ments to Japan. The demand for 
arsenic has again strengthened and 
resale stocks are rapidly diminishing. 
Prices for spot goods were materially 
higher. Caustic potash, carbonate of 
potash, chlorate and permanganate of 
potash continue along very firm lines. 

Principal Price Changes 

Alcohol — There were no important 
(Images during the week. The 95 per 
cent methanol was quoted at $1.21 (a 1 
$1 25 per gal. in barrels, with 97 per 
cent at $1.23@$1.25. Denatured 188 
pi oof No. 1 formula held around 
5K(«)40e. per gal. in drums. 

Arsenic — The lowest price heard for 
resale stocks ranged around 153c. per 
lb. Recent heavy arrivals have been 
quiekly sold. 

Bichromate of Soda — The demand is 
running along moderately active lines 
with carload quantities quoted at 7£c. 
per lb. and lesser lots at 73(q)8c. f.o.b. 
works. 

Bleaching Poivder — Producers re- 
ported a heavily sold up condition at 
the works and quote the market at 2c. 
pci lb. for large containers. Second 
hands have been getting up to 2£c. per 
lb. for prompt shipment goods in large 
drums and 23c. per lb. for export pack- 
ages. Demand is exceptionally active. 

Caustic Soda — The export inquiry is 
rather quiet, but prices are quite firm, 
due to the scarcity of spot goods. 
Domestic material is in very good de- 
mand and sales went through at 
$3.75 per 100 lb. ex-store. Contracts 
continue at 2£e. per lb., basis 00 per 
cent f.o.b. works, in carload lots. 

Citric Acid — Leading producers an- 
nounced a reduction to a parity with 
imported goods. Prices range around 
49c. for crystals and 50c. per lb. for 
powered. Demand is quite steady. 

Copperas— Several transactions have 
been reported at $21.50 per t^n in bar- 


825 per ton f.o.b. works for bulk. Spot 
material is in scarce supply around 
$30 per ton. 

Soda Ash — Spot material is quite 
scarce, due to transportation difficulties. 
Spot goods in single bags were held 
around $1.75 per 100 lb., carload lots. 
Contracts at the works were quoted 
at $1.20 per 100 lb., basis 48 per cent, 
single bags, carload lots. 

Sulphate of A mnurnia - The lowest 
quotation heard for prompt shipment 
ranged around $3.85 per 100 lb., double 
bags, f.a.s. New York. 

Coal-Tar Products 

Aniline Oil — Several fair-sized sales 
were noted at 16£@17c. per lb. in drums 
on spot. Quotations in general held 
quite firm, with producers quoting 16c. 
per lb. at the works. 

Benzene— Manufacturers report a 
steady call from consumers and quote 
the 90 per cent at 27c. per gal. in tanks 
and 32c. in drums. The pure material 
is quoted at 30c. in tanks and 35c. per 
gal. in drums. Deliveries have been 
materially improved. 

Beta Naphthol — Although actual sales 
were not heavy, prices held quite steady 
at 24@25e. per lb. for technical goods. 
Sublimed material was quoted at 
65(3>60e. per lb. 

Carbazol — The general tone is some- 
what irregular, with producers quoting 
around 75@80c. per lb. 

Crexlyic Acid — Spot stocks have been 
practically exhausted and producers 
announced a heavily sold up condition 
at the works. Several small lots of 
95 and 97 per cent goods were offered 
nnving sec md hands up to $1.75(a)$L80 
per gal. Actual sales were small, due 
to the scarcity of supplies. 

Phenol — Spot material is quite scarce 
and dealers are not anxious to dispose 
of any material under 35c. per lb. Im- 
oorted good were quoted at 40c. per 
lb* for shipment. 
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Belter Volume of Business 
in Chicago District 

Revival of Consuming Interest Noted as 

Imported Chemicals Are Advanced 

Chicago, 111., Feb. 1, 1923. 

Business in industrial chemicals con- 
tinued good in this district and all 
factors reported a satisfactory volume. 
No great increase was to be noted, but 
business was steady, with most of it 
from consumers who were buying for 
their immediate or near future re- 
quirements. Prices held firm with only 
a few advances noted and these were 
mainly on imported items. The situa- 
tion abroad is bad for the importer, as 
he has no assurance that his present 
stocks can be replaced. 

Principal Price Changes 

Caustic soda continued to move well m 
consuming channels, but the spot move- 
ment was not good. Ground 76 per rent 
soda was quoted on spot in ton lots at 
$4.25 per 100 lb. and the solid in sim- 
ilar quantities at $3.50. Caustic potash 
was very firm following the recent ad- 
vance, and 8c. per lb. for the 88-92 per 
cent material was the best offer noted. 
Soda ash moved well and was un- 
changed at $2.25 per 100 lb. for mate- 
rial in cooperage. 

Potash alum was in good demand and 
only moderate lots were available for 
spot delivery. The iron-free lump was 
quoted at 4£@5c. per lb. and the pow- 
der at 5£(a)6c. Small sales of ammo- 
nium carbonate were reported with 9c. 
per lb. the best price named. Ammo- 
nium chloride was firm with a good 
demand reported. The white granular 
material was quoted at 8@8£e. per lb., 
with slightly better figures named on 
material for shipment from the East. 
Barium compounds were steady and 
unchanged in price. Barium chloride 
was offered in small quantities at $110 
per ton and the carbonate at $90. 
White arsenic showed no signs of 
breaking and the small lots available 
on spot were held at 17c. per lb. Blue 
vitriol was firmer due to the strength 
of the metal, but it was still possible 
to purchase material at 6c. per lb. in 
less than carload lots. Carbon bisul- 
phide was unchanged in price with 
sma’l lots offered for spot delivery ut 
7ic. per lb. Carbon tetrachloride was 
firm and spot# material was held at 
10A(5)lle. per lb. Formaldehyde was 
quiet, but the price held firm at 17c. 
per lb. in single-barrel Jots. Consum- 
ers apparently took on heavy supplies 
when the price was low and will not 
be in the market again for some time. 
Furfural was unchanged at 25c. per lb. 
in thousand-pound lots. Glycerine was 
quite firm and 181c. per lb. for c.p. 
material in drums was the inside. 

The price on phosphoric anhydride 
was reduced to 38c. per lb. in case lots 
of 1-lb. tins. Potassium bichromate 
was firm and was reported as moving 
well at 121@13c. per lb. Sodium bi- 
chromate was also in good demand and 
was firm at 81@9c. per lb. Potassium 
cyanide was slow and the price was 


unchanged at 55c. per lb. in jingle- 
case lots. Yellow pru8siate of potash 
was offered in small or moderate lots 
at 40c. per lb. One small lot of the 
red pntssia te was offered at 85c., but 
no quantity was available below 90c. 

Linseed Oil and Turpentine 

Boiled linseed oil was quoted higher 
at 98c. per gal. in single-drum lots at 
the close of today’s market. The ma- 
terial continued to move very slowly to 
the consuming trade and only small 
transactions were reported. 

Turpentine was lower today and pure 
gum spirits were quoted in single-drum 
lots at $1.50 per gal. Like boiled oil, 
turpentine was in very poor demand 
and only very small quantities were 
moving. 

Steel Mills to Operate at 
Physical Limits 

Recent Buying Has Given Momentum 
to Carry Industry Along Even 
in a Quiet Market 

Pittsburgh, Feb. 2, 1923. 

While there is still a very fair degree 
of activity in finished steel products 
in point of tonnage turnover in the 
open market, the curious buying move- 
ment of the past 2 months may be said 
to be over. In each of these months 
the independent steel producers as a 
whole sold much more steel than they 
shipped. 

Practically all the mills are now well 
sold for the remainder of the present 
quarter, and some are oversold, while 
in no important product has the Steel 
Corporation much unsold tonnage for 
the half year. Many independents have 
a good backlog of business for second 
quarter. At the beginning of De- 
cember, on the contrary, some mills did 
not have enough business to curry them 
through the month. 

The plain outlook now is that the 
steel mills will operate substantially 
at the physical limit to about July 1. 
The physical limit will probably be 
made by labor supply rather than any 
other factor. The mills have had an 
active market for 2 months and have 
acquired what is sometimes called 
“momentum” to carry them along for 
several months during a relatively 
quiet market. This is not, however, 
a momentum that gradually yields to 
a decelerating influence. Rather it in- 
dicates a continuance of the pace of 
production. That is, if a mill is sold 
up fully for 2 months and enters busi- 
ness during 5 months at three-fifths 
of its current shipments, it rounds out 
the & months with its order book 
liquidated. 

Price Advances 

The old 2c, price on merchant steel 
bars may now be said to have disap- 
peared entirely. It remains in the reck- 
oning only in that the Steel Corporation 
does not seem to have made an “offi- 
cial” advance, though it has sold some 
tonnage at 2.10c. and would not promise 
an early delivery at 2c. if it sold at that 


price at all. Shapes and plates had 
previously advanced from 2c. to 2.10c., 
as already reported. News has leaked 
out that about Jan. 19 the American 
Steel & Wire Co. advanced its price 
on plain wire from 2 45c. to 2.55e. The 
company has not advanced nails from 
its $2.70 level. Its prices are not 
readily ascertained, as it is net usu- 
ally a seller, having a large order book. 
Early in January independents had ad- 
vanced plain wire to 2.55c. and nails 
to $2.80. They are making sales at 
the prices without difficulty. 

Advances in manufactured steel 
products continue, reflecting higher 
costs of hot-rolled material. Chain ad- 
vanced $5 a ton early in January. In 
the past week cold-finished steel bars 
and ground shafting have advanced $3 
a ton, to 2.65c. and 3.05c, respectively, 
while spikes are up $3 a ton on stand- 
ard size, to 2.90c., and small spikes 
and boat and barge spikes are up $5 
a ton, to 3.50c. Rivets, instead of ad- 
vancing, are still reported a trifle weak 
on the old price of 3c 

The predicted advance in sheets by 
independents has not occurred, but the 
market is lined up for an advance, with 
several mills out of the market, being 
fully sold for the quarter. Blue 
annealed is going more frequently at 
an advance. The market is 2.50(5>2.60e. 
on blue annealed, 3.35c. on black, 4.35c. 
on galvanized and 4.70(a)5c. on auto- 
mobile sheets. 

Coke and Pig Iron 

The recent settlement of coal wage 
matters for another year may have 
been an influence in the decrease in 
tonnage turnover in steel products. It 
has not yet had much discernible in- 
fluence in the matter of coal and coke 
prices, probably because transportation 
has been poorer in some districts, 
notably the Pittsburgh district, than in 
December, Steam coal is off a trifle 
in both Pittsburgh and Connellsville 
markets, but is well above the low 
points seen about the beginning of De- 
cember. Connellsville furnace coke has 
not declined at all, being $8@$8,25 for 
spot or prompt. Tn other words, the 
liquidation in coke prices is still to 
come, but this may be deferred 2 or 
3 weeks, on account of the continuance 
of good demand for coke for heating 
purposes. Buyers of pig iron evidently 
expect much lower coke price® and 
count on the decline having some in- 
fluence on pig iron prices, for there 
is no forward buying to speak of, and 
the markets in practically all districts 
are dull. 

Sales of 20,000 to 25,000 tons of Nova 
Scotia basic pig iron, high in phosphoru i 
and low in manganese, have been made 
to Eastern steel works at several dol- 
lars a ton below the market fUr local 
iron and this will probably have an 
influence on the Eastern pig iron mar- 
ket. The Pittsburgh valley market has 
continued quiet, with prices not 
quotably changed, rt $27.50 for bes- 
semer, $25@$26 for basic and $27<£>$28 
for foundry f.o.b. valley furnaces, 
freight to Pittsburgh being u i 
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Current Prices in the New York Market 

FOR CHEMICALS, OILS AND ALLIED PRODUCTS 

AlthoupH these prices are for the spot market in New York City, a special effort has been made to report the American 
IMa J ri ?u aC ^' :,re * r,S ^ uo ^ a ^ ons whenever available. In many instances these are for material f.o.b. works or on a contract basis 
and these prices are so designated. Quotations on imported and resale stocks are reported when of sufficient importance 
to have a material effect on the market. Prices quoted in these columns apply to large quantities in original packages. 


zC^i^z 


General Chemicals 

Acetic anhydride, 85%, drum* 11) $0 3' 

Acetone, drama jh 2 

Add, acetic, 28' , bbl. , 100 lb 3 2' 

Acetic, 56% , bbl . .. |001b <, 5( 

Glacial, 991%, carboys. 1 00 lb 12 Of 

Boric, crystals, bbl.. . . lb, II 

Boric, powder, bbl. .. . ib. II 

Citric, ken lb. 41 

Formic, 85% jh. M 

Gallic, tech ib 4' 

Hydrochloric, 18° tanka, 100 lb ,8( 
Hydrofluoric, 52%. ourbnyn lb * . i ; 
Lactic, 44%, tech , light, 
bbl lb 1 1 

22% tcoh , light, bbl lb 01 

Muriatic 20*, tanka, 100 lb I Of 
Nitric, 36", cnrboya. . lb 04 

Nitric, 42% carboy* . . Jb Of; 

Oleum, 20",, tanks ... ton 17 0(1 

Oxalic, crystals, bbl. Ib 1 2 

Phosphoric, 50% oarboye Hi 08 
Pvrugnlltc, rrmiblimed lb I r ifl 

Sulphuric, A0°, tanka ton <10(1 

Sulphuric, 60% drums tun 12 0(1 

Sulphuric, 66% tanks ton 14 r i(l 

Sulphuric, 66" drums ton 1 0 tin 

Tannic, PSP, hhl |h </, 

Tannic, tech , bbl lb 40 

Tartaric, imp cry* , hhl lb to 

Tartaric, imp , powd , bbl Ib \ | 

Tartaric, domestic, bbl jb 

Tungstic, per Ib of WO jb I 01) 
Alcohol, butyl, drums gal 18 

Alcohol ethyl (Cologne 
spirit), bbl g«l 4 7 r , 

Alcohol, methyl (see Methanol) 

Alcohol, denatured, 188 proof 

No, I gal 38 

Alum, ammonia, lump, bbl lb. 01 

Potash, lump, bbl lb 03 j 

Chrome, lump, potash, bbl lb. OS 

Aluminum sulphate, com , 

baas 1 00 lb I SO 

Iron free bags Ib 02 

Aqua ammonia, 26°, drums lb, Oh 

Ammonia, anhydrous, cvl lb. 30 

Ammonium carbonate, powd 

casks, imported lb. 09 

Ammonium carbonate, powd 

domestic, bbl , lb .13 
Ammonium nitrate, tech , 

casks lb 10 

Atnyl acetate tech , drums gal 2 80 

Arsenic, white, powd . bbl lb I 5] 

Arsenic, red, powd , kegs lb It 

Barium carbonate, bid ton 75 00 

Barium chloride, bbl ton 90 0(1 

Barium dioxide, drums lb, IK 

Barium nitrate, casks . 08' 

Barium sulphate, bbl . lb 04 

Blanc fixe, dry, bbl lb 04 

Blanc fixe, pulp, bbl, ton 43 (Ml 

Bleaching powder, f.o.b wks , 

drums 100 Ib 2 00 

Resale drums 100 lb 2 30 

Borax, bbl In, 03) 

Bromine, cases ... lb. 23 

Calcium acetate, bags 100 jb 3 30 

Calcium carbide, drums jb 04“ 


Copper carbonate, bbl 
Copper cyanide, drums 
Copper sulpha te, cry* , I 
Cream of tartar, bbl 
Dextrine, oorn, bags . 
Epsor^ salt, dom , 

Rptom salt, ’ imp. 


bbl .10011- 
lb 


100 lb 

imp , tcoh , 

100 lb 


Formaldehyde, 40% , bbl . lb 
Fullers earl h, f o b mines net ton 
Fullers earth — imp ,powd ,nett»>n 
Fusel oil, ref , drums gal 

Fusel ml, crude, drums , gal. 
Glaubers salt ,wki , bags 1 00 lb. 
Glaubers salt, imp .bags 1 00 Ib. 


iii- 

II? 

( ilycerme, c p , drums extra 

lb 

18' 

ii - 

•Ill 

G1 veei me, d vnam 1 1 o, drums 

II. 

17 

49 - 

50 

Iodine, reaublnned 

lb 

4 50 

18 - 

19 

Iron oxide, red, casks ... 

Ib 

12 

45 - 

50 

Lead 



* •?! ’ 

1 00 

White, basic cabonate, dry, 



. 12 

12! 

casks 

11- 

09 ( 



While, in oil, kegs 

Ib 

12 

II - 

Ml 

It' d, dry, casks 

II) 

1 1 > 

05 - 

05] 

Red, ill oil, kegs 

11. 

13 

1 00 - 

1 10 

Lead acetate, white ervs , bbl 

11- 

1 1 

04] 

05 

Re id arsi'imti , powd , hbj 

lb 

21 

06 

17 OO 

06 i 

Lime- Hydrated, bbl per f m 

16 80 


- $0 16] Sulphur, roll, bbl I 

- i7 00 Tale -imported, bags 

- 32 00 Talc — domestic powd , bags 

- 4 05 I'm bichloride, bill 

- 2 40 Tin oxide, bbl. 

- I 40 Zino carbonutc, bags 

- I 25 Zino chloride, gran, bbl 

19 Zinc cyanide, drums 

171 Zino oxide, XX. bid 
4 60 Zinc sulphate, bbl . I 


Alpha-naphthol, crude, bbl 
Alpha-imphtliol, ref., bol. . 

Alpha-nuphthvlamine, bbl... 

Aniline oil, drums 

Aniline suits, hhl 
Anthracene, 80' , , drums 
Anthracene, 80' , , imp 


Gran, drums 

)l> 

oi- 

Calcium phosphate, mono, 
bbl 


06- 

Camphor, cases 

II) 

86 

Carbon bisulphide, drums 

lh 

07 

Carbon tetrachloride, drums 

)h 

09] 

Chalk, p r e o i p — domestic, 
light, bbl 


04] 

Domestic, heavy bbl 

lb 

Oil 

Imported, light, bbl 


04', 

Chlorine, liquid, cylinders 

lb, 

06 

Chloroform, tech , drums. 

lh 

35 

Cobalt oxide, bbl , . 

lb. 

2 10 


Ikwom »«lt, ap., dom, 

bbl 1 00 lb 

What, U.8.P., drums... Ib 

Ethyl acetate, com., 85 r , 
drums . . gal 

Ethyl acetate, pure (acetic 

to 100%), . gal* 


Lime, Lump, bbl 280 Ib 

Litharge, comm , casks . Ib 
Lithophoue, bbl lh 

Magnesium curb , tech , bugs Ib 
Methanol, 95'’, , bbl gal 

Methanol. 97',, bbl g,d 

N ickel suit , double, bbl.. lb 

No k« 1 salts, single, bbl . lb 

Phosgene 

Phosphorus, red, coses . lb 

Phosphorus, yellow, cases jb 

Potassium bichromate, casks lb 
Potassium bromide, gran , 
bbl lb 

Pot usNiiim carbonate, 80-85% , 
calcined, casks ]l> 

Potassium chlorate, nowd. jb 

PoIumhiuih cyanide, drums. Ib 

PoiuHMiim hydroxide (caustic 
potash) drums 100 lh 

! Potnie mill iodide, cases , jb 
Potassium nitrate, hhl jb 

Potassium permanganate, 
drums lb 

Potassium prussinte, red, 

| casks ]|, 

I Potassium prussiatc, yellow, 

casks ... lb 

Nalammoniao, white, gran , 

\ cu ska, imported lb 

Salummoniac, white, gran , 
b’ >1 ., domestic . lb 

Gray, gran, casks ]l> 

S ilsoda, bbl . 100 lb 

Salt cake (bulk) . tun 

Soda ash, light, 58% flat, 
bags, contract 100 Hi 

Soda ash, light, basis, 48%. 
bags, contract, f o h 
wks .. 100 Mi 

Soda ash, light, 58%,, flat, 
bags, resale 100 lb 

Soda ash, dense, bags, con- 
tra ct, basis 48% 100 lb 

Soda ash, dense, in bags, 
resale 1 00 lb 

Soda, caustic, 76%,, solid. 

drums, fas 100 lb 

Soda, enuefic, 7h% , solid, 
drums, contract 100 lb 

Soda, caustic, basis 60* , , 
i wks, contract 1 00 lb 

Soda, caustic, ground and 
flake, contracts 100 lb 

NhIu, caustic, ground and 
flake, resale 100 Hi 

Sodium acetate, works, bags lb 
Sodium biear bon ate, bbl 1 00 jb 
Sodium bichromate, casks Hi 
Sodium bisiilph ate < niter cake) ton 
Sodium bisulphite, powd , 

US P, bbl ... lb 
Sodium chlorate, kegs, . . lb 
Sodium chloridp long ton 

Sodium cyanide, cases .. . lb. 

Sodium fluoride, bbl Ib 

Sodium hyposulphite, bbl , . lb 

Sodium nitrite, casks lb. 

Sodium peroxide, powd .cases Ib 
Sodium phosphate, dibasic, 

.bbl .. ... . lb 

Sodium prussiatc. yel. drums lb 
Sodium silicate (40°, drums) 1001b 
Sodium silicate (60°, drums) 1 00 lb. 
Sodium sulphide, fused, 60- 
62% drums lb. 

Sodium sulphite, crys,, bbl... , lb. 
Strontium nitrate, powd , bbl, lb. 
Sulphur chloride, yel drums lb. 
Sulphur, crude ton 

Sulphurdioxide,Hquid,eyI... lb. 
Sulphur, flour, bb! 100 !b. 


drums, duty paid 
firaquinone, 25%, paste, 


Anthraqumonc 

drums 


5 Benzene, pure, water-white, 

tanks and drum* ga 

Benzene, 90% , tanks & drums ga 
1 Benzene, 90% , drums, reside . pa 
i Benzidine base, bill lb. 

Benzidine sulphate, bbl jh 

Benzoic, acid, ISP .kegs jb 

Benzoate of soda, F S P , libl lb. 
Benzyl chloride, 95-97% , ref , 
drums Ib. 

Benzyl chloride, tech , drums lb. 
Beta* naphtho], subl , bill jh. 

1 Beta-napht hoi, tech .bbl lb. 

Deta-nnphthylammc, tech lb. 
Carbazol, bbl Ib 

Crenol, PSP drums lb 

Ortho-cresnl, drums jb 

Crcsylio acid, 97%, resale, 
drums gal 

95-97% , drums, resale. gal 
Dichlorbcnzcne, drums )(> 

Diet hyluinlino, drums lb 

Dimethylanilme, drums lb 

Dinilrobenzene, bbl jb 

Dinitroclorbcnzcnc, bbl . jb 
Dinitrnnaphtlmlene, bbl Ib 

[ Dinitrophenol, bbl ib 

Dimtrotoluenc, bbl ]j> 

Dip oil, 25% , drums . gal 

Dlphcnvlanuiie, bbl . lb 

II-acid, bbl jh 

Mctn-phenvlenediamine, bid. ll> 
Miclilcrs ketone, bbl lb 

Monoehlorbenzene, drums .. lb 
Munocthvlniiilim 1 , drums lb. 
Naphthalene, crushed, bbl .. . jb. 
Naphthalene, flake, bb! , lb 
Naphthalene, balls, bbl lb 

Naphthionnte of sodn, bbl lb 
Naplitluonic and, crude, bbl. lb 
Nitrobenzene, drums lh 

Nitro-imphthalenc, bbl ... jb. 
Nitro-toluenc, drums .... lb 
N-W acid, bbl , . lb. 

Ortho-arnidophenol, kegs . ib 
( Irtho-dichlorbcnzene, drums H> 
Ortho-mtropbenol, bbl lb. 

Ortho-nitrotoluenc, drums . jl>. 
Ortho-tolutdine, bbl . jb 

Pnra-nmidophenol, base, kegs Ib 
Para-arnidophcnol, I1C1, kegs Ib. 
Pnra-dichlorbensone, bb! jb. 
Paranitramline, bbl jb. 

Para-nitrotoluene, bb! li> 

Para-phenvlenediamine, bbl ib 

Para-tohndme bbl jb 

Phthalin anhydride, bbl ib 

Phenol, H 8 p , drums jb. 

Picric acid, bbl . . . . jb 

Pyridine, dom , drums . ... gal. 

Pyridine, imp., drums... gal. 

Resorcinol, tech., kegs lb 

Resorcinol, pure, kegs. .. lb. 

R-salt, bbl. . . j|) 

Hulicvlic acid, tech . bbl ib 

Salicylic acid, U S P , bbl . . lb 

Solvent naphtha, water- 
white, drums .. gal. 

Crude, drums. . gid. 

Sulphamlic acid, crude, bbl.... lb. 

Thiooarbanilidc, kegs. lb. 

Toluidine, kegs jb. 

Toluidine, mixed, kegs lb 

Toluene, tank cans ; gal. 

Toluene, drums sal. 

Xylidines drums lb. 


Xylene, com. , drums . 


00 lb. 

$2 15 - 

$2 20 

ton 

30 00 - 

40 00 

. ton 

18 00 - 

25 00 

. Ib 

.11 - 

Hi 

lb. 

.45 - 

.47 

lb. 

.14 - 

. 14] 

lb 

07 - 

07] 

lb 

42 - 

44 

ll> 

07]- 

08 

00 lb. 

2 75 - 

3.00 

Products 


ib 

$0 85 - 

$0 95 

ib 

1 05 - 

1 10 

ib 

28 - 

30 

H> 

.16]- 

17 

it) 

.24 - 

25 

ib. 

75 - 

1 00 

lb. 

.65 - 

70 

lb 

70 - 

75 

» lb. 

1 35 - 

1.40 

gal. 

30 - 

35 

* gal. 

26 - 

32 

gal. 

32 - 

.34 

lb. 

85 - 

.90 

lb 

.75 - 

.80 

lb 

72 - 

.75 

lb. 

57 - 

.63 

Ib. 

25 - 

.27 

i lb. 

20 - 

.23 

lb. 

55 - 

60 

lb. 

23 - 

26 

lh. 

1 00 - 

1 25 

Ib 

75 - 

.90 

lb 

.26 - 

.28 

lb 

.24 - 

.26 

gal 

1.75 - 

1 85 

gal 

1 75 - 

1 85 

II- 

07 - 

.09 

11) 

50 - 

.60 

11. 

40 - 

.41 

lb 

20 - 

.22 

lb 

22 - 

.23 

Ib 

30 - 

.32 

11- 

35 - 

.40 

lb 

22 

.24 

gal. 

25 - 

.30 

11, 

54 - 

.56 

lb 

.75 - 

80 

lb 

95 - 

1.00 

lb 

3 25 - 

3 75 

lb 

08 - 

10 

lb. 

95 - 

1 10 

lb. 

05]- 

06 

lb 

.06 - 

.06] 

lb 

07 - 

.074 

lb 

.58 - 

65 

lb 

.60 - 

.65 

lh 

. 10 - 

.12 

lb. 

.30 - 

.35 

lb 

.15 - 

.17 

lb. 

1.15 - 

1.20 

lb 

2.30 - 

2.35 

lb 

17 - 

.20 

lb. 

.90 - 

.92 

lb. 

.12]- 

.14 

lb 

14 - 

.16 

Ib 

1.25 - 

1.30 

lb. 

1.30 - 

1.35 

lb. 

.17 

.20 

lb. 

.73 - 

.75 

lb 

.55 - 

.65 

lb 

1 50 - 

1.55 

lb 

.85 - 

.90 

lb 

35 - 

.38 

lb. 

35 - 

.37 

lb 

.20 - 

.22 


nominal 
3 00 - 3. 10 

1 50 - 1.55 

2 00 - 2. 10 

55 - .60 

40 - .42 

45 - .47 


lb. 

1 20 - 

1 30 

. . lb 

.30 - 

.35 

. . .’ gal. 

.35 - 

.37 

t 

.40 - 

.43 

.40 - 

.45 

... gal. 

.45 - 

.50 

• • gal. 

.40 - 

.42 

. ■ g»l. 

.30 

-•••» 
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Rosin B-P.bbl. 

Rosin E-Lbbl 

Rosin K-N, bbl. . . 

Rosin W.G.-W.W., bbl. 

Wood rosin, bbl.. . 
Turpentine, spirits of, bbl 
Wood, steam dist., bbl. 
Wood, dost dist., bbl 
Pine tar pitch, bbl 
far, kiln burned, hbl. . . . 
Retort tar, bbl . 

Rosin oil, first run, bbl , 

Rosin oil, second run, bbl. . 
Roam oil, third run, bbl 
Pine oil, steam dist 
Pine oil, pure, dest dist. .. . 
Pine tar oil, ref . , 

Pme tar oil, crude, tanks 
f.o.b Jacksonville, Flu 
Pine tar oil, double ref., bill. 
Pine tar, ref , thin, bbl, . 
Pinewood creosote, ref , hbl 


Naval Stores 

2801b 

2801b. 

2801b. 
280 !h 
280 lb 
gal 
Kill 

trill, 
2001b 
500 lb. 
500 lb 
gal 


$5 75 - 

5 90 - 

6 10 - 
7 75 - 
6 25 
1.43 - 
1.35 - 
1 . 25 - 


$6 35 
8 25 


Kill 

cal 

Rill. 

Kill 

Kill. 

Kid 

Kab 


43 - 
47 - 

.53 - 


6 00 
12 00 
II 00 


g«! 

Vegetable Oils 

( 'astoroil, No. 3, bbl lb 

Castor oil, A A, bbl. II). 

Chinawood oil, hbl , lb. 

Coconut oil, Ceylon, bbl . lb. 

Coennut ml, Cochin, bbl )|> 

Corn ml, crude, bbl j(> 

Cottonseed oil, crude (f o.b 

mill), tanks lb 

Summer yellow, bhb. .. lb. 

Winter yellow, bbl . Hi 

Linseed nil, raw, car lots, bbl. gal 
Raw, tank curs (doni ). pal. 

Roiled, 5-hbl lots (dom ) gal 

< Hive ml, denatured, bbl gal. 

Palm, LaKos, casks. .lb 

Palm kernel, hbl... lb. 

Peanut oil, crude, tanks (mill) lb. 

Peanut oil, refined, bbl lb. 

Rapeseed oil, refined, bbl . 

Rapeaeed oil, blown, bbl . 

Soya bean (Manchurian), !)bl 
Tank, f.o.b. Pacific c< last 


Menhaden, light pressed, bbl 
White bleached, bbl 
Rlown.bbl 

Whale No. I crude, tanks, 
coast 


•hvi-divi.bags 

Fustic, sticks 

Fustic, ofnps, bags 

Logwood, sticks ... . 

Logwood, chips, bags. . 

Sumac, leaves, Sicily, bags. 
Smnne, ground, bafts . . 

Sumac, domestic, bags. 

Tarn oca flour, bags. . 

EXTRAC 

3 i rehil, cone , bbl 

Chestnut, 25' ' 0 tannin, tanks 
IhvMlivi, 25' tannin, bbl 
FuHtie, crystals, bbl 
Fustic, liquid, 42°, bbl 
Gambler, liq ,25", tannin, bill. 
Heinatine erys., bbl. 

Hemlock, 25% tannin, bbl 
Hypernic, nohd, drums 
Hypernic, liquid, 5 1 % bbl . 

Logwood, crys., bbl 

Logwood, liq., 51 % bbl... 
Quebracho, solid, 65"; tannin, 

bbl 

Sumac, dom., 51°, bbl. 

Waxes 

Bovherry.bbl, .. . 

Beeswax, refined, dark, bags 
Beeswax, refined, light , bagH 
Beeswax, pure white, cases. 
Candelhla, bugs . 

Carnauba, No. I, bag#. . 

No. 2, North Country, bags 
No. 3, North Country, bags lb. 

Japan, cases *’ 

Montan, crude, bags 

Paraffine, crude, match, I05» 

I lOm.p 

Crude, scale 124-126 m.p., 
bags ... 

Ref., | I8-I20m p.,bags. . 

Ref., 125 m.p., bags .... 

Rsf. 1 28- f 30 m.p .bags 

Ref., 1 33- 1 35m j> .bags. 

Ref,, 1 35- 1 37m p., bagH. . 
s t eanc arid, sgle pressed , bags 

Double pressed, bags 

Triple pressed, bags ... . 

Fertilizers 

immonium sulpnate, bulk, 

f.o.b. works 100 lb. 

F.a.a. double bags. . . . 100 lb 

mod, dried, bulk unit 

[Rw*. raw * ^ aIK ^ ground . . ton 
; scrap, dom dried, wks. . unit 
Nitrate of soda, bags . 1 00 lb. 

Tankage, high grade, f.o.b. 
Chicago. unit 


$ 12 

.12 

.17 

.09 

.09, 

11 . 

09J- 

. 1 ?. 
92 
87 - 
% - 
I 10 - 
08 - 
oh; - 

'V 

16 - 


90 

85 

46 

35 

75 

25 

52 


$ 12! 

13 

12) 

<>; 

1ft 

H) 

10 
12) 
131 
93 
88 
97 
I 15 
08] 
09 

n; 


Phorohate rook, f.o b. mines, 

Honda pebble, 68-72% ton $3 50 - $4 00 

Tennessee, 78-80% . ton 7 00 _ * 8 00 

1 otasstuin muriate, 80%, bags ton 35 55 - 38 25 

1 itasaium sulphate, bags , unit I 00 - 

Crude Rubber 

Para — Upriver fine II, 

Upriver coarse lb 

Upriver mucho ball lb 

I fantation— Iirst latex crept, lb 

Ribbed smoked sheets lb 

Brown crepe, thin, 
clean lb 3 1 - 32 

Amber crepe No. I.. lb 31 - 32 


$0 34) 

2H,t - 

29! 

35j- 

3 I - 

31 - 


$0 35 
28 
30 
35 
35’. 


kerrotunraten, 70 - 80 %, 
perlb. of w. , . Jb. 

Ferro-urunium, 35-50% of 
U perlb of U lb. 

rerrovanadium, 30-40% 
per lb. of V lb 


80.95 


$ 0.90 • 

6.00 - 

3 50 - 4.00 


Ores and Semi-finished Products 


Miscellaneous Materials 


Asbestos, crude No. I, 

f.o b., Quebec.. ’ah. tun $450 00 
Asbestos, ahingle, f o.b., 

Quebec . .. sh, ton 

tabes t os, cement, f.o.b., 

Quebec sh ton 

Barytes, grd , white, f.o.b. 

nulla, bbl. net ton 

Barytes, grd., off-color, 

f <» b. nulls bulk.. net ton 

Barytes, floated, fob 

St Louis, bbl,. . net ton 

B a r y t e a, crude fob 

mines, bulk net ton 

Casein, bbl , tuoh... lb 

China clay (kaolin) crude, 


60 00 - 

15 00 - 

16 00 - 

13 00 - 

24 00 - 

8 50 - 

11 - 


gal. 

85 ■ 

86 4 

gal. 

90 - 

91 

lh. 

II) 


lb 

. 10 - 


3ils 



gal. 

$0.60 - 


gal. 

.64 - 

65 

gal, 

.68 - 

69 

lb 

.06 - 

06} 

K Materials 

ton 

$38 00 - 

$39 00 

ton 

30 Oft - 

35 00 

lb 

04 - 

05 

ton 

28 00 - 

30 00 

lb 

021- 

03; 

toll 

65 00 - 


ton 

55 00 

60 00 

ton 

35 00 - 


Hi 

03} 

05 

UTS 



11. 

$0 17 

$0 18 

lb 

02 - 

03 

lb 

04 - 

05 

lb 

20 - 

22 

11. 

08 - 

0‘> 

lb. 

08 - 

09 

lb. 

. 14 - 

18 

II. 

.04 - 

05 

11. 

24 - 

26 

lb. 

14 - 

17 

lh 

19 - 

20 

lh 

09 - 

10 

lb. 

.04% 

05 

lb. 

S 

.06% 

07 

lb 

$0 28 

$0 30 

ll>. 

30 - 

32 

lb 

.34 - 

35 

lb 

.40 - 

41 

lb. 

.34 - 

.35 

lb. 

.38 - 

.40 

lb. 

• 23|- 

.24 

lb. 

.17)- 

.18 

lb. 

.15 - 

15) 

lb. 

.03% 

04 

lb. 

.04 - 

04) 

Ib. 

.02% 

02' 

lb. 

lb. 

| 

O O 

.03 

.03) 

lb. 

.04 - 

.043 

lb. 

.04% 

.04» 

lb. 

lb. 

.05 - 
.10 - 

:8» 

lb. 

.10% 

..Of 

lb. 

.11 - 

m\ 


$550 00 

80 00 

17 00 

20 00 

21 00 

28 00 

9 00 

12 

9 00 
9 00 
20 00 
12 00 
20 00 
20 00 
50 00 
7 00 
5 50 
7 50 


25 00 27 00 


.06) 

05 


06 

05 


35 00 - 50 00 


15 

5(1 - 
I 75 - 
40 00 
50 00 - 
14 00 


16 
60 
I 80 
42 00 
55 00 
15 00 


$3.20 - 
3.85 - 
4 60 - 
30.00 - 
5.00 - 
2.60 - 


$3 25 
3.95 


Ln b. Ga. net ton 7 00 - 

Washed, f n.b. Ga. . net ton 8 00 - 

Powd , f.o b Ga. net ton H00- 

< rude f.o h Va . net ton 8 00 - 
Ground, f o b. Va. net ton 13 00 - 

Jnip., lump. bulk. . net ton 15 00 - 

Imp., powd net ton 45 00 - 

l’ehlspar, No. I pottery long ton 6 00 
Nn 2 pottery . . long ton 5 00 - 

No I soap . . long ton 7 00 - 

No. I Cunadian, f.o b 
mill long ton 

tiraphite, Cevlon, lump, first 
quality, bbl lb 

Cev Ion, chip, bbl. lb. 

High grade amorphous 
[ , crude . ton 

I Gum arubic, amber, tt Tt*, 
bags .. lb 

■ ( him tragacanth, sorts, bags lb 

No I. bags . 1), 

Ivieselguhr, f o.b. Cal. . ton 

Fob N Y . ton 

Magnesite, crude, f o l> Cal * — 

Pumice stone, imp , casks 
Dom , lump, bbl 
Dom .ground, bbl 
Shellac, orange fine, bags 
< >1 aiige superfine, bags 
A C garnet, bags . 

T N . bags 

Sihea, glass sand, f o h. fnd 
Silica, amid blast, fob Ind 
Silica, amorphous, 250-mesh 
_ t f.o b 111 

Silica, bldg, s md, fob Pa 
Soapstone, ramie, f o.b. \t , 
bags 

’Pale, 200 mesh, f o.b., Vt , 
liags 

Pale, 200 mesh, f.o.b Ga , 
bags 

Tale, 200 mesh, f o.b. Los 
Angeles, bugs 

Refractories 

Bauxite brick, 56%, Al 2 <>3, fob 

Pittsburgh ton $45-50 

Chrome brick, f o b Eastern ship- 
ping points ..ton 50-52 

Chrome cement, 40-50% CrjO*... , ton 23-27 

40-45%, CrjOj, sucks, f.o.b 
Eastern shipping points ton 23,00 

Fireclay brick, 1st. quality, 9-m. 

shapes, f o.b Ky wits,,. 1.000 40-46 

2nd finality, 9-in. shapes, fob 
wks. . 1,000 36-41 

Magnesite brick, 9-m si might. 

(f n b. wks ) ton 65 68 

9-in arches, wedges and keys. ton 80 85 

Kcrups and splits. . . 1 « n 85 

Silica brick, 9-m gises, f o h 

Chicago district 1,000 48-50 

Silica brick. 9-in. sizeH, fob. 

Birmingham district 1,000 48 50 

F o.b. Mt. Union, Pa . , 1,000 42 44 

Silicon carbide refract brick, 9-in 1,000 1.100 00 


Ferro-Alloys 


$200 00 $225 00 


id 

. 12 - 


35.00 

5,10 

2.65 


4 . 70 - 4,80 


Fcrrotitanium, 15-08% 
f 0 b. Niagara Falls, 

N Y ton 

Ferroohromium, per lb. of 
Cr, 6-8% C . lb. 

4-6% C lb. 

lYrromanganesc t 78-82%, 

Mn, Atlantic seabd. 

duty paid gr. ton 105.00 - 107 50 

Spiegelcisen, 19-2l%Mn.. gr ton 35 00 - 37 00 

Ferromolybdenum, 50-60%, 

Mo, perlb. Mo, lb. 1.90- 2.15 

Ferro iJVn, 1 0- 1 5%; . gr ton 38.00 - 40 00 

50% gr, ton 80.00 - 85.00 

7tf; gr. (on 150.00 - 160.00 


Bauxite, dom crushed, 
dried, f o b. shipping 
... , . ton 

( hrome ore, Cnlif cruieen- 
trates 5(7, mm Cr a <>,. ton 
« 1 f. Atlantic seaboard .. ton 
j oke, fdrv , f o h oven* . ton 
oke, furnace, f <> b ovens., ton 
fluorspar, gravel, fob. 

mines, New Mexico ton 
Flu.irspnr, No 2 Lump — 


$6 50 - $8 75 


22 00 - 
18 50 - 
9 25 
8 00 - 


23 00 

1 9 no 

O 5 , 

8 50 


lb 


11) 

03 - 

051 

II) 

05 

05! 

11. 

06 - 

07 

II. 

84 - 

85 

II) 

86 - 

87 

lb. 

81 - 

82 

lb 

82 - 

83 

ton 

2 00 - 

2 50 

toll 

2 50 

5 00 

ton 

17 00 - 

17 50 

toll 

2 00 - 

2 75 

ton 

7 00 

8 00 

toll 

6 50 - 

9 00 

toll 

7 00 - 

9 00 

ton 

16 00 - 

20 00 


Kv & 111 mincn 
Ilmenite, 52% TiUj 
M anganese ore, 50% Mn. 

eif Atlantic seaport 
Manganese ore, chemical 
( Mn( l|t 

Molj hdcnite, 85% MoSj, 
perlb MoSj.N.Y.. 
Monaiitr, per unit of ThOj, 
c 1 f , Atl seaport. . lb 
Pyrites. Span , fitu-a. c.i f 

All seaport ... unit 
1 yrites, Span*, furnace site, 

c 1 f. Atl aeap<>rt , unit 

Pyrites, dom. fines, f o.b. 

mines, (In unit 

Rutile, 95% Tit I.J Jb. 

Tungsten, acheellte, 60% 

Wt > 3 and <• vet, per inifc 
T W(>a „ • . unit 

Tungsten, wolframite, 60% 

WO* nnd over, per unit 

tT WOj un it 

‘ raimim ore (carnotite) per 
„ lb ofUjO* . lb 

Uranium oxide, 96", per lb 
l T ? (>» . lb 

Vanadium pent nxide. 9u< . jj, 

Vanadium ore, per lb. V •()*.. lb 
Zircon, washed, iron free, 
f.o.b. Pablo, Fla .. lb 


17 50 - 

25 00 
011- 


75 00 - 


01) 

80 00 
75 


iv 

iv 


12 

. 12 - 


8 00 - 

7 50 - 

3 50 - 

2 25 - 
12 00 - 
I 00 - 

04)- 


8.50 


3 75 


2 50 
14 00 


Non-Ferrous Materials 


Copper, electrolytic 
Aluminum, 98t..9Q% 

Antimony, wholesale, Chinese and 
Japanese 

Nickel, virgin metal 
Nickel, ingot and shot 
Monel metal, slmt nnd blocks 
Monel metal, ingots 
Monel ntf tal, sheet burs 
Tin, 5-tun lots, f traits 
Lend, New York, spot , 

Lend,]*', St Louis. snot , , , 

Zme, spot, New York 
Zinc, spot, K Nf Louis 

OTHER METALS 


Cents per Lb. 
15 00 

22 00-23.00 

7 15-7.50 
25 00 27.00 
29 00 
32.00 

38 00 
45 00 

39 875 

8 00 

7 90 8 00 
7 25-7.30 
6 90-7.05 


Silver (commercial! 

02 

$0.64) 

Cudmium . 

II. 

1 15 

Bismuth ( 50(1 lb. |o(h) 

lb 

2 50 

Cobalt 

II). 

3 00(f/i3.25 

Magnesium, ingots, 9 f 8 , 

lb 

1 00% 1 05 

Platinum 

<)2 

110 00 

Iridium 

<>2 

250 00% 275 00 

Palladium . . 

02 

65 00% 70.00 

Mercury 

’..751b' 

72 50 


FINISHED METAI. PRODUCTS 

Warehouse Price 

Copper sheets, hot rolled 

20 75 

Copper bottoms 

30 75 

Copper rods 

20.50 

H igh brass wire 

19.50 

High brass rods 

17 00 

Low brass wore 

21,10 

Low brass rods . . 

22.00 

Brazed brass tubing 

24.25 

Brazed bronze tubing 

29 00 

Seamless copper tubing 

25 25 

Seamless high brass tubing 

23.50 

OLD METALS— The following 

aw the dealers' 

purchasing prices m r, nis per pound 

Copper, heavy and crucible , . . . , 

. II . 30® 1 1 . 50 

Copper, heavy and wile .. 

. II 25% II . 50 

C opner, light and bottoms 

Lean, heavy , . 

9 25% 9 50 

5.75® 6.00 

Lead, tea ... 

3 50® 3.75 


iMoen, uravy . . 

Brass, light 

No. I yellow brass turnings 
Zinc 


6 25® 6 40 

5 35® 5 75 

6 30® 6.50 
3.50$ 4.00 


Structural Material 

The following base prices per 100 lb. aw for 
structural shapes 3 in by J in. and larger, and plates 
1 in. and heavier, from jobbers’ warehouse* in the 
cities named: 

„ , . New York Chicago 

Structural shapes $3.29 $3.14 

Soft steel bars 3,19 3.04 

Soft steel bar shapes 3.19 3.04 

Soft steel bands 3,29 3.19 

Plates, $ to I in. thick ...... 3.29 3.14 
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Fhidncidl. Construction and Manufacturers' News 


x k-inlty oi Ho<km\ille- ( okla.. when* prop- 
erty ha" » e« t'lit! \ bun acquired. The com- 
pany uIm» ha> plans under consideration 
for taking nu-i the Hunker Hill properties 
in tills same distrul 

Kans\.s ( ’ jtv — Tin* Phillips -Morgan 
Eh tales, 6" 7 Ridge Bldg., has plans in prog- 
ress foi tin- construction of a new paper 
mill, to emi’-isf of two mam buildings, each 
.’>0x220 ft . cn! limited to cost close to $70,- 
000. Tin geneiul contract will be handled 
by the I > - 11 Gn-ene Construction Co same 
addres,- 1, 1. Mm gun is president 


Construction and 
Operation 


Arkansas 

Iti'li’ll IE Tin Alkalis. is l‘j»< Bim ,V 
Navigation Co, Sm/»ekov»*i, otgan /.< d with 
a capital of $f>,000,000, Is planning 1m t In 
construction of a lmw oil storage and di" 
Irlbutlng plant In the vicinity of Kit. hi. 
The initial tankage installation will < <>n 
slst of nine 20. 000-bld. and foui 55.000 bid 
steel tanks. A similar plant also nm 
teinplated at New Oilcan**, Bu Hi ant 
Stebblns Is president 

Pink Hmtef— T he Pine Bluff Kenning Co 
Is planning fur tin immediate instillation 
of additional equipment at It- local r.-ttn 
Ing, including prensuie stills and olhci a j » 
pn ratlin, estimated to cost close to Sioouou 

SM AC'KOVKR — F. M Beg*', J | , and Us.Ho- 
eiatUH, Dallas, Te.x., have organized u com- 
pany to construct and operate- m-w mi 
storage and distributing plant at Leg. m 
the Smackover district, consisting ut* an 
initial eupaeily of 5,500.00(> bid. .-si inuii-d 
to cost in excess of $1,500,000, including 
operating equipment, A total of sixteen 
steel tanks will be installed 


California 

Soimr San Francisco — T in mu.iI A 
Thermit. Corp , 120 Broadway, New York, 
manufacturer of Thermit welding app.i 
» ut un, chemical and metal products ha* 
phi ns In progress for the erection of a new 
local plant on Swift St . when' a site of 1 1 
acres is available. The work- will consist 
of a number of buildings, with mam lolling 
mill, estimated to cost in excess of $l.mni. 
000, with machinery The Kngliieenng Is- 
nartment, New York office i* in charge 
E W. Kardos Is district nianagei, with 
office on Swift St, South San Finm-isco 

Coalinoa - The Continental Petroleum & 
Refining Co is arranging for the immediate 
construction of ten gasoline rethiing plants 
In different points of the San Joaquin Val 
ley, estimated to cost close to $1,000. non 

Fubano- The Tyre Brothers Glass Co. 
162 J St., Is planning for the erection of a 
new building at its works to cost about 
$27,000. Trewhltt ft Shields, How. -II Bldg, 
arc architects. 

Yura City — T in- King's Food Piodmts 
Co., Salem, Ore,, Is negotiating with tin- 
local Chamber of Commerce 1 fot a site fm 
the erection of n new hydrating plant, with 
Initial unit estimated to coat approximately 
$100,000, with machinery. A number of 
Hites are said to be under consideration It 
G. Grant is representative for tin company 

Napa — T he Mercury Oil Co will com 
menee the Immediate erection of a n.-w oil 
storage and distributing plant at East 
Napa, estimated to cost upproximatch 
$35,000. 

Antioch The Paraffine Companies, Inc. 
31 1st St.. San Francisco, will call fur bids 
sarly In February for the erection of a new 
plant building at Antioch, estimated to cost 
close to $40,000 Behind Rnsetier. Insui- 
it nee Bldg., San Francisco. Is amrilert 

Florida 

Son'll J ackhonviu.ic -- C S Buigc-ss 422 
Cornelia St., Is considering the- est chlish- 
ment of a local plant for the production of 
oils and extracts ftom citrus fruits In 

S dries arc being made for suitahb- ma- 
dnery 

Idaho 

Payrttk --P anto \ & Co have teniatixe 
plans under consider ation foi tin- rebuilding 
of their fruit evap.n itoi plant. i.-eenth 
destroyed by Are with loss approximating 
$35,000 

Illinois 

Chicago— B Miuhell ft <*<> l :? 1 1 East 
(list 8t v manufacturers of washing com- 
pounds, chemical products, **tc h.-n ■ pur- 
chaned property. 225\3<iO fi at Ellis Ave 
and 8 Sro St., tie a site for a n *w pl-mt No 

* 


c i 4 1 1 (oi (notion has as y ct been set. and 
Pntntiu- plana only will be developed for 
tin- pie.sent Frederick G Mitchell is head 
I’ldMio The American 3-Way Prism Co., 
HO 5 South fi5th Ct , manufacturer of glass 
pioducts, has H-ntative plans under con- 
sideration for the erection of a new 1 -story 
plant at Roosevelt Ave. and 65th <’t, 
.'1 ixJiiO ft An architect to prepare de- 
tailed drawings will bo sele< ted in the m ar 
i hit m < C H Paschull is president 


New Jersey 

Bavoxm-,- Tie 1 ngt am-ltichai dson Mtg 
Co., 1 lea \ <-i I- alls, I'a , manufacturer of 
enameled iron signs, will soon commence 
the election of a new plant at Bayonne, 
comprising a mam 1-story building, 181x325 
ft , estimated to cost, more than $60,000. 
with equipne-nt The A M Allen Co. 7016 
Euclid A\<-. Cleveland, O., is architect 
Ernest Hichaidson is vice-president and 
treasurer 


Indiana 

Si-:x Moi -a The Blish Milling Co. has 
plans m prepaiation for the election of a 
lew plant fm the manufac tme of oils from 
soy beans A complete extraction works 
will he installed The plant is estimated 
t" cost c lose- to $35.00(1 including ma 
« lute -1 John A Shields is secretary 

Iowa 

Bi rum, ton The Burlington Glass Co, 
315 Tama Bldg., is considering plans for 
lie- election of a new plant on North Main 
St. to be 1- and 2-story, 150x150 ft, esti- 
mated to cost approximately $250,000, in- 
« hiding machinery VV A Rayburn la 

pl esideht 

Louisiana 

Bu-’ai kttb — The Star Salt Co. has com- 
menced tin- construction of a new plant at 
its woiks, to be c 'quipped primarily for the 
evaporation of salt ftom the brine as 
pumped from the wells It will have an 
initial capacity of about 200 tons per week, 
.ind is estimated to cost m excess of $55,000 
lohn J Kc-un is general manager. 

Maryland 

Binichiu’ru- -The Keystone Limestone Co 
ha--! acquired tie- local limestone properties 
<>f the- Potomac- Valiev Stone A- Brine Co. 

I ‘im-sburg, near Hagerstown, comprising 
■•bout 165 acres of land, for a considera- 
tion of $fi5,00n, and plans for the installa- 
tion of plant and extensive operations. 

Hagerstown — T he Hagerstown Blrne ft 
Chemical Co is perfecting plans for* the 
construction of its proposed local plant for 
the manufacture of agricultural lime and 
1* incln-d products, and will call for construc- 
tion bids In about 30 days. The plant will 
inc lude a complete grinding and pulveriz- 
ing works, with daily cupaelty of about loo 
tons. J S Myers is president 

Michigan 

Bupinuton — T he Morton Salt Co . 80 East 
Jackson Rlvd , Chicago, HI., has acquired 
the local plant and property of the Stearns 
Salt A* Dumber Co., with capacity of 500,000 
bbl. per annum. The purchasing company 
also operates a plant at Budington, as well 
as at Port Huron, and plans to const ruet 
a large addition to the Budington works, 
diseontlnuing operations at the Stearns 
plant The plant of the Mm ton company 
has a present rated capacity of 1.000,000 
bbl per year. 

River Rough — T he Ford Motor Co., High- 
land Park, Is taking bids for the construc- 
tion of a new 1 -story foundry at River 
Rouge, to be used for automotive casting 
production. Albert Kahn, 1000 Marquette 
Bldg, Detroit, is architect 
Manistbr— T he Viler Fibre Co.. Filer 
City (recently incorrectly noted under Man- 
istee, Mass.) has construction under way 
<>n a new local plant and will commence 
the mac hinery installation at an earlv date. 
The mill will be equipped to give ornploy- 
mc'irt to about 100 operatives M Oberdor- 
tor Is vice-president. 

Mississippi 


Newark The Mai tin Metals Corp. has 
lease'll a pmtimi of tin- 4 -story building at 
115-17 Momot St , owned by the Foster 
Engineer mg Co, for th<- establishment of a 
new fmmdt \ fm th** manufacture of alumi- 
num and other metal castings. 

Newark— The NickcKbuig Brothers Co 
Meadow \\e, near the Lincoln Highway, 
has tentathe plans under consideration for 
the c'lil.-u gi-nn-nt of its leather tanning and 
manufse-tur mg plaid for considerable in- 
crease In capacity. The company has re- 
cently been disposing of a preferred stock 
Issue of $1,0(10,0(10, a poition of the* pro- 
ceeds lo be- list'd for tin- proposed ex- 
pansion 


contlv organized under state laws with a 
capital of $250,000, with initial paid-in capi- 
tal of $51,000, has preliminary plans under 
way fm the erection of a new plant on 
local site, replying its present works at 
Kutztown, Pa Negotiations are said to be 
In progress for the purchase of the land 
Hie company is beaded by Frank C Myers 
Trenton. Samuel H Bell, Reading, Pa 
and Jesse P Stiles, Allentown. Pa It is 
represented bv Maxwell A Kiaemer, Arnei- 
Ican Mechanic Rldg.. Trenton 
Bayonne The National Sulphur Co.. 80 
Maiden Dane, New York, announces that 
the addition to its plant at North Akron. 
O- which was reported in these columns 
last Week, is fm the purpose- of increased 
operations in that city and it is not the 
company " Intention to vacate or lessen In 
any way its activities at the present works 
In Bayonne. 

nV7 cirj, A of the Traveler Rub- 
D Ricn,mT r "‘ h0ln, .V a ’ h ? aded b - v Buy de 
inh5l£iV , ro i president, have acquired a 
substantia 1 interest in the United ft Globe 
KUbbe 1 ( <> Prospect and Frazier Sts , 
Trenton, nnd have organized a new com- 

?nmLu™1? r “i me nome - wlth larger 
capitalization, to take over and operate the 

Pnrf* busl . neas y devoted to the manufac- 
hlle th . rubber goods, automo- 

I tc - , Extensions and improve- 
V w £ rk * arc ander consideration 

d , s Broughton, president of the former 
hp 1 hniJi'Pxf ha i bee ^ fleeted chairman of 
b v! - n do } n Bigaudiere. president : 
and \ictc.i Durand. Jr., 1st vice-president 


New York 

Toli'im!'' i s, ANl) (,I 7 Y r T he A C Horn Co. 
nrod net V l J ia . nu ^ actu rer of waterproofing 
BkS-Vi**' B'ehnical coatings, etc., has pui - 
chased property on Hancock St, near 14th 
SB. «Pprox!m« tl n e 30,000 sq.ft, for pro- 
posed extensions. * 

remenfro T?' 6 Knl< ; ,cbrl > 0 < , ker Portland 
£2 him awarded a contract to the 
ViJr % ( instruction Co.. 242 Madison Ave., 
^w y<>rk for foundations and other work 
cement mill° n " h an add,tlon to Its local 

Co Hl -*77s L ^7 h «t 'Y 11Uams Gol(1 Refining 
V 8 M '1 ¥•' has work under wav on 
m P rov ements in Its .plant, 
estimated to cost about $15,000. 

WATERFomv-The Goodyear Tire ft Rub- 
b *T (o ;- Akron, O , has acquired local prop- 
MHK '!i re 5n V occupied by the Beaver 
JoILkiIi w i tb ”Ption to nurehaso, for the 
estnbhshnient of a now branch plant for 

products Ufa0tUre ° f t,r<s !ind °ther rubber 


IiULfi’ort — T he Gulf (’oast Refining Co. 
has tentative plans under consideration for 
the construction of an addition to its local 
plant for considerable ineiease m produc- 
tion 

Missouri 


m, n V . "ever uauonai reaper 
Co., SO Broad St., has tentative plans under 
consideration for thc> construction of a large 
SffLm nn<1 hy^ro-electric power plant 
service, at Grand Falls, N. B., 
estimated to cost in excess of $5,000,00(1. 


Flat River— -The Federal U' ad Co N 
i •• ported to be planning for the construc- 
tion of a new mill in the Dobson section, 


Mf* Co* '?^ T il e a .y or A e8t ^ Foundry 
Aug. t o.. 1220 Main Ave., N. W.. specia 
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izing m the production of small gra>-m»n 
castings, has tentative plans umlet um 
sideration for the erection of a new l-stor\ 
foundry at Maywood Ave. and West ‘wth 
St , estimated to cost dose to $400,000. vuii, 
equipment. Albert Gerdum is president 

Oklahoma 

Tonkawa— The Champlin Oil A iPflnme 
Go, Enid, Okla., has acquired a ti.nt <,f 
local property, comprising about 45 khs 
of land, as a site for the construction of 
a new oil refining plant Plans will bo 
prepared at early date. 

Ardmore — The Hewitt Refining Go n- 

< entJy organized with headquarters at Aid 
more, is perfecting plans for the immedmu 
erection of a new oil-refining plant on site 
secured at Wilson, near Ardmore, with ini- 
tial capacity of about 1,500 bbl. per da\ it 
is estimated to cost in excess of $200. Don. 
with machinery C E. S.vkcs is pi evident, 
and Ross W. Coe, secretary and treasurei 

Tonkawa— T he Golden Rule Refining Co. 
Wichita, Kan., Is planning foi the consinn 
(ion of u new local oil rettner>, estimated !., 

< ost approximately $100,000 A tract of 
property has been purchased. 

Tonkawa— The Constantin Refining c<> , 
Tulsa, has plans m progress for the « on- 
struction of a new refining plant on 5»>-u»io 
tiro t of land here, lately acquired. The i**- 
flnen will be used for the production of 
ropned petroleum, lubricating oils, et< 

Pennsylvania 

Philadelphia — The Philadelphia Uipei 
Mfg Co , River Rd. has awaided a gen- 
eral contract to the J. S. Rogers Co , Diexel 
Rldg , for the construction of a new 5 -hIo)\ 
building at Randolph and Willow Sts . esti- 
mated to cost approximately $225,000 

York Haven- -The Conewago Pelt A. 
Paper Co., recently organized with a capital 
of $200,000, is perfecting plans foi tin 
erection of the initial unit of its proposed 
new local plant, to be 1-story, 35x170 fi 
A site has been selected. ITamme & Wit 
man, City Bank Bldg., York. Pa., are at chi - 
teets. E E. Brunner, president of the York 
Haven State Bank, is head of the new com 
puny. 

Oil City— T he Penn-Aimaioan Refining 

< > has work under way on extensions at 
ip local gasoline refinery, foi consul era bit 
inn eased output. A 3-miit cracking plant 
will la installed 

South Carolina 

Columbia- The Southern Siliea Mining 
A Mfg. Co., 1643 Main St. ( is planning fm 
tin- installation of additional mechanical 
sand drying equipment at its plant with 
« opacity of about 150 tons per dav In- 
quiries arc out for the apparatus 

Tennessee 

i tic u a HP City — T he Dixie Portland Ce- 
ment Co., Chattanooga, has tentative plans 
under consideration for extensions and im- 
provements in Its local cement manufnciui 
ing plant, estimated to cost about $175,00i» 
im hiding machinery. 


Texas 

Blossom --The Blossom Oil & Cotton Go 
B reported to be planning for the rebuild- 
ing of the portion of its local cotton oil 
mill, destroyed by fire, Jan. 18, with loss 
approximating $60,l)0f). The reconsti net ion 
is estimated to cost a like amount. Addi- 
tional equipment will be installed. 

Holston — The # Magnolia Paper Co. has 
plans in progress for the erection of an ad- 
dition to Its local paper mill, estimated to 
< «»st approximately $75,000. 

Uotan— J. W. Patton, operating a local 
lime plant, has disposed of a portion of 
his property to the Universal Gypsum Co,, 
which plans for the early erection of a new 
plant for the manufacture of cement, wall- 
board and other gypsum products It is 
estimated to cost close to $75,000, with ma- 
chinery, and will give employment to about 
125 men at the start. C. E Williams Is 
an official of the purchasing compan> 

Virginia 

Roanoke — The Cement Products Mfg- 
Gorp.. recently organized with a capital of 
$20 000, has plans in progress for the ere< - 
tmn of a new plant on local site for the 
manufacture of cement products, including 
fib 1 , shingles, blocks, etc. Ground will be 
broken at an early date. E. A. Buchanan. 
P ft. Box 1172, is secretary and general 
manager. 

Winchi 8T*R — The NflConal Fruit Prod- 
uct Co., manufacturer of vjpegar and other 


apple b> products. B planning for extensions 
*n its plant to double the present output. 
A new’ tank department will he installed 
with total capacity of 2,500.000 gal. C E. 
Koontz is manager. 

PETEKSBrao — The Dodge Leather Co. has 
tentative plans under consideration for the 
election of an addition to its plant for con- 
siderable increase in capacity. L. F. Dodge 
* s president. 

Somerset- -The Rapidan Soapstone Corp., 

< Range Ya , recently organized with a capi- 
tal of $200,000, has plans under considera- 
tion for the erection of a new 7 plant ori 
pioperty acquired in the vicinity of Somer- 
set Kesee Brooking is president, and D. N 
Da\ idson secretary and treasurer. 

Pktersbuiui— The Capitol Oil Co., Union 
Trust Bldg . recently organized, will soon 
commence the erection of a new oil storage 
and distributing plant, estimated to cost 
about $tn,aoo. 

West Virginia 

Sotru Charleston -The Westvato 
Ghemical Go, Cnurlestou. is planning for 
tiic i onstruetion of an addition to its South 
Charleston works, to < (insist of u complete 
operating unit, estimated to cost close to 
$50 00(1 The structure will be used for 
tin* com vision of brine ptoducts into chemi- 
cals F. J. Kaufman is general manager. 

Charleston — Foundations are under 
wa> for the election of the pioposed 1 
-hoi > addition to the local plant of the 
Owens Bottle Co,, to he 120x200 ft, esti- 
mated to cost appioximutcl.v $150,000 
Other additions will be made at a later 
date Headquarters of the company are 
in the Nicholas Bldg., Toledo. O ; the De- 
uce Co, same address, B engineer. 

Wyoming 

( 'lav ton— - The Sinclair Crude Oil Pi<>* 
duotug Co., affiliated with the Sinclair 
Consolidated Oii Corp. 45 Nassau St.. 
New York, will comment e the erection of 
a new local storage and distributing plant 
comprising thlrtv xoooo-hbl capacity steel 
tarik^ and uuxlli.ux equipment 


Industrial 
Developments 

Lux thick -Dung. in Hood it Co.. Philadel- 
phia, Pa . uie running ihelr tanneries at 
close to 75 pei tent of normal. 

The Premie i Leather Co. Boston, Muss, 
has resumed Uie production of black nml 
colored glazed kid at IB Philadelphia., Pa., 
plant, amt expects to gntduallx advance 
mamifactnie in thB line 

Robert H. Foerdetei, Inc. Philadelphia, 
Pa , specializing In the production of glazed 
kid, is operating at its Frank ford tannery 
at about 75 pel cent of capacity 

Ceramic- T in' Western Brtek Co. Dan- 
ville, 111. is maintaining capantx ptoduc- 
tion at its plant giving emplovmeni to 
about 400 operatives The wage scale has 
iceentlx been ad van ted 

The Champion Spark Plug Co. Toledo, 
O . is now operating on a production basis 
of 120.000 spark plugs per working day, 
or on h schedule of 271 a minute A full 
working force u in ing employed The plant 
Is said to be tin largest In the world devoted 

to this Hue of uanufaeture 

The Mapelton G|»\ Products Co. Maple- 
ton. ()., specializing in the manufacture of 
fate brick, is developing capacity operations 
and experts to lie running on a bus's of 
(5 000 brick-. dully at an early date. This 
schedule will be maintained for an indefinite 
period 

Tin* Bhmmghum Clu> Products Co, Bir- 
mingham. Ala., manufacturer of brick, is 
running on a full-time schedule ut its local 
plant, giving employment to the regular 
working force The company has work 
under wav for a new kiln room for gen- 
eral increase in capacity, and is also con- 
sidering tin- erection of other plant addi- 
tions 

The Southern Brick & Tile Co , l»uisvUle 
K' . is uruinglng for the early resumption 
of operations at its plant, recently closed 
down for neeessaiv repairs A close to 
normal working force will be employed. 

The i 1, .Stiles & Son Brick Co , North 
Haven. Conn . Is operating on a basis of 
about 60.000 bricks per day at its local 
plant, and Is installing additional mechan- 
ical diving equipment to provide for further 
output. 

Terra cotta plants In the Chicago, II!., 
district are operating at maximum capac-. 
itv with full working forces. A number of 


the plants arc booked with orders insuring 
the continuance of this schedule well into 
spring, 

The lsjulsville Fire Brick Works, Louis- 
ville, Ky., is operating its local plant at 
approximate^ 65 pci cent of normal 
capacity. The brnncli plant at Grahn, Ky- 
is maintaining approximately this same 
schedule v 

The Alton Brick Co, Alton, 111., is plan- 
ning for the early resumption of operations 
at the plant of the Runner (May Works. 
Edwardsvlllc, 111 , reeehtlx acquired. A por- 
tion of the plant is being remodeled and 
Improved, ami additional equipment will 
be installed. 

Glass -The National Glass Co . Shreve- 
port, La . manufacturer of window glass, 
has perfected plans for the immediate 
reopening of its plant, giving employment 
to about 250 operatives The works have 
been closed for some time past. 

The Owens Bottle Co, Toledo. O.. B 
i mining on u capacity basis at all of its 
plaids, and expects to continue on tbB 
busts for some time to come Full working 
foi ccs arc being employed 

llrmiEH The Woonsocket Rubber Co. 
Woonsocket, R J,. a division of the United 
States Rubber Co, has announced a full- 
time working schedule, effective Feb 1 
until further nothc , it is expected that thB 
basis will be continued tlnoughout the year 
At the same time the company has advanced 
w'uges at the plant, as well as at the branch 
Inetory at Millville, Mass,, affecting about 
1,000 operatives 

The B. F. Goodrich Co , Akron, O , has 
acquired the plant of the Attica -Holden Tire 
Go., Kitchener, Out, for Increased produc- 
tion for Canadian tiadc The plant has a 
rated capacity of 1,000 tires a day and 
will Immediately be placed on this full- 
production basis for a full line of Goodrleh 
tires. The company In maintaining full 
operations at Its main works at Akron, O. 

The Boston Rubber Shoe Co,, Malden, 
Mass,, a branch of the United States Rub- 
ber Co, has advanced the wages of em- 
ployees at the local mill Employment Is 
now being given to close to 2,001) persons. 

Cement — T he Atlas Portland Cement Co. 
New York, in arranging for an early Increase 
in production at its mills in different parts 
of the country, placing all plants on a full- 
capacity basis for the first time since 1914 
The No. 3 plant at Northampton, Pa., has 
already adopted a maximum output sched- 
ule, with capacity of 10,000 bbl. per day 
Other plants of the company are located 
at Hudson, N Y . Hannibal, Mo ; Leeds. 
Ala. ; and Coplay, Pa. 

The majority of the cement mills In the 
Lehigh Valley district of Pennsylvania are 
running on a full turn, giving employment, 
to regular working forces This schedule 
will be maintained for an indefinite period 
Riggers at the plant of the Alphj; Port- 
land Cement Co., Martin’s Creek, Pa., de- 
clared a strike, Jan. 22. when a demand 
for an advance in wages from 44 to 65 
cents an hour was infused by the company. 
The men arc si 111 out. 

Iron and Steel -The Algomu Steel Corp., 
Kuult Hte. Marie, Unt.. is arranging to 
resume operations at its local mills before 
the close of February, The plant has been 
< losed down for some w eeks past. 

The Wickwiro-Hpencer Steel Corp., Buf- 
falo. N Y . is operating at capacity at all 
plants, with a day and night working 
schedule The Worcester, Mass,, mills are 
giving employment to 8,500 men and are 
declining Immediate orders at the maxi- 
mum production Is not equal to the demand. 

The Alan Wood Jron & Steel Co.. Con* 
shohoeken, Pa., hns advanced the working 
time at Its Ivy Rock blooming mill from 
5 to 6 davs a week, with day and night 
operating forces 

The Temple blast furnace, Temple, Pa.* 
now under new management, has repairs 
and Improvements under way at the slack, 
and expects to blow In during March. Th" 
furnace has been idle for about 24 months 
past. 

The American Sheet & Tin Plate Co.. 
Pittsburgh. Pa . has advanced production 
at its Wheeling, W, Va., works, bringing 
the average production of the different 
plants to 90 per cent of capacity. R is 
said that labor shortage will not permit an 
increase over this schedule at the present 
time. All plants of the company are on the 
active list. 

Steel mills in the Chicago, III , district 
continue to advance production and the 
leading plants are now running on a basis 
of 80 to 85 pet- cent of capacity, as com- 
pared with 75 to 80 per cent a month ago. 

In accordance with Its proposed schedule 
the Thomas Iron Co, has blown In its new 
blaat furnace at Hokendaqua. Pa., with 
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rated capm-ity of. 400 ton# of pig iron (tail % 
The organization roeently came urnbi tin 
control of tin 1 Reading Iron To., of wliiili 
L, K. Thomas i.s president. 

Mihuklla nkouh- The American < • 

& Chemical Mfg. Co., Ltd., Ameelt* , M<l , 
Ik perfecting anangementH for the enilv 
resumption of operations at Its local plant, 
which has been Hom’d for Home tun* pnM 
Tin' Standard Oil < o of New Jomv h.r 
refused tin demand of emplojetv -it d 
three rellm-ra-s at ('unstable Hook. Buionin 
lia> way and Engle Works, Jci-es »'U 
.V J, for a w r* n < * inei ease. It is point'd 
out that (ho incica.xe in average homh 
earnings fit Ihe plants from l!Ht to tin 
present time has beep uppr oximnt* |\ l‘n» 
pel cent 

Capital Increases, etc. 

Tun W 1 1 jtki i bad ISkothbrs Ijunm-ii < <» 
Whitelu-ad ltd, Trenton, N. .1 . munuln* 
tmer of tne< lmnl<al rubber products, b i • 
filed not if < of imieiiHe in capital ft "in 
$60,000 to $1X0.11110 

Tin-: Pas- \ m erica n Pi-:Taoi,i:i \i k 

Transport (’o. 1 20 Ihoadwav, New Vork 
operating oil leflneries in Mexho, Palifoi m.i 
and ot lid locations, has nrrnnfhd for an 
Jim'iciisc In capital from $15II,0 <ii), 0 i>ii to 
$230,000,000 for genet al expansion 
Tub Michigan Giiev Iron Castings Co 
14a chough St. Detroit, Midi, li.i - tiled 
notice of im lease in capital from $10 ,imi<i 
to $250,000 foi proposed expansion 

The IlitowN Co , Berlin, N. 11 , m.umfac 
tut er of paper and sulphite pioduets. is dis- 
posing of a bond issue of $2,500,000, ;i pm 
tloi) of the pi oeeeils to In ils< d foi 
geneial opei at ions, adtlllions to woikmg 
capita), ele 

Tun Lam Vikw Brick Co. 27,'iX hum 
Park. Chicago, III. has ni ranged fm an 
irrer ease in < a pita 1 from $5tl.oon to $2 <HU>iiii, 
ll poltlol) of the pi oeeeds lo In U^ed foi 
expansion and addit'ons to woikmg capital 
GKoIigB D Wetiierml At Co. Inc. II" 
A i eli St, I Mnladi Iphia Pa. manutael ui u - 
ol paints, w hit* lead, eh., are airanguic Im 
an im least in <apit.il from $50(1 mm to 
$3 , odd, mm loi geneial expansion 

Tub Pimtori Ih uiiBii Pkoimm i.s Co, l\c, 
r*«r» Hast .1 1 It ei son St. Detioit. Im- fil'd 
notife of ill! Mast ill t a pit a I I'lmn $ ill, mm 
to $1 2.», mm 

TllB Bl.iiOMMlURY I ilt API I ITB Co. dooms 
bun N I , has at tanged for an iiiih.im lit 
capital fi mu $,di.om> to $100. mm 

Tiip Ivaiamazoo Sanitary Mm. Co 
K al;ima/,oo, Muh, manulaelui m ol sani- 
tary eaithenwaie piodmts, has filet i not km 
of inn ease m lapilal limn $3 r ai mm t>> 
$7im mm 


New Companies 

Tub I ii'BTi.i’ - 1 1 a k Bit Co, Lynn. Mjisn has 
been Incnipnnitcd with a capital of $lo mm, 
to mamifaitun liquid mbltm « ement 
waxes, etc Lot'etiz F Muther Is ptesidenl 
and V\ illiam L Newton, 362 Mass.o luiseti-- 
Ave Poston, tieasurer 

Tub Noosibr Pknukiuno Co Ixentland 
1ml, has been im orpm ated with a »apilal 
of $2,7.000, t<t manufacture fertilizei prod- 
ucts 'I'he iluMU portitoi s ale Mgbdt S II* ss, 
Rufus Koblnson and Samuel L Painlmd. 
all of Kentbind 


Tub Nituo Chemical Products * orp . 
New Volk, N. V, cafe of .J M Kiam, 51 
Chambers St, New Vork, representative, 
has beta mrorpotaicd w'ith a capital of 
$70,000, to manufacture chemical.'- and 
chemical b> products The ineoi porntors 
are c. Lcventlml, N Cray and P Sustraln 
Tub Cbnkrai, Kmeiting & Refining Co. 
Detioit, M It h lots been Ineorpm at< d with 
a capital of $10, Out), to operate a metal 
smelting and refining plant The Ineot 
pornlots ate Daniel Termhin and Samuel 
Coopet, GTS Behind A\<‘, Detroit 

Tub Hudson Fireproof Knock' Co, Noith 
Bergen, N .1 , has been incornoraled with a 
capital of $300,000. to mnnuiticture but tied 
clay building blocks and kindred ceramic 
products The ineoi porntors are John K 
Toolnm, David T Wllentz and Leon K 
Me Kir cL , Carden St.. North Bergen 


Tub General Petroleum Co, 208 South 
La Salle St.. Chicago. (11, has been mem- 
po rated wit H a capital of $100,000, to man- 
ufacture petroleum products. The incor- 
porators are Frank Tillotsnn, I N Walkei 
and O. K. Edfast 


Thb Peace Chemical Co.. Phllllpi, W Va., 
has been incorporated with n capital of 
$25,000, to manufacture chemicals and 
etoamica) byproducts. The incorporators 
ere H. B. Grant, Sherman Lindsey and 
B. K. Snyder, all of Philltpl 


Tub tMTKD PROTECTIVE COATINGS Coftih, 
\,v\ \mk. N. V, cure of J. J Finn, at- 
torn* \. VoiikMM, N. V, representative, has 
bun im orpoiated witli a capital of $50,000. 
to inamdtM tun paints and special coatings 
'I’lie ineoi poi aim s are C it Douglas and 


Tub Benton Bakuor Ciibmpai. Co. Pcn- 
t.tn Hat but Mich, 1ms be. D im orpm ated 
with a capital of $lomm. t. . manufai fun- 
i hi mica Is and special ehcmic'al prepara- 
tions Tb* iimoi porators are Walter S. 
Lurgess, H I Dunlcavv and \ L Hogue, 
all of I teuton Horooi 

Till- KNTBRI'RlSK ( A M B A.' LaMAST Co, 
11 c j i ct n Si, ( ‘utnh* t land, Aid, has been 
im oi pointed with a capital of $100,000. to 
m undue tine lime and aniliuted pioduets 
'I’h* iiiotii pm atm h aie I'lnnlcs K Sehaidt. 
William Al Somei v 1 1 1 * and Harr\ K Don 
IK ll\ 


Tin: Lbkubu Lbv\ Co. New Amk. N V. 
.at. of Klooinbeig A- l!loomberg, 1182 
|;toadwa\, New Yoik, icprcsentattves, hn- s 
h> i n me orpoiated w’ltii a capital of $100,000. 
In mumifac tin c gbisswaie spt'Claltb's Tin' 
tiK oipmaloiH a i e H A and is N Cloom- 
n. i g and W’ Kaufman 


Tub \cbx Smki.tino Co lXn Noith Man 
kef St , Chicago, 111. has In en im oi porated 
with a capital of $60,000 to op. tab a 
mmIii! smelting plant Tin mem pot atm s 
aie William I lelf.ind, Samuel Iiennb.imn 
a ml S tlm \ 10 I aw y 

Till: Siii-i. in Iron A Ciii-.mji'ai Co, Mem- 
phis. T. mi . cue of the DHawnie Rogistr.H- 
i It >11 '1'iusf c‘o. 000 MaikH St, Wilmington 
I >. 1 , i . pi c-, scuta live, has been incorporated 
ii n<)« ‘i Delaw me lulls willi capital of 
$1,000,000 to operate lion properties, by- 
piodmt ch<mictl works, ele Tin- incor- 
potufms tin- Al N Hauls 11 W Dow 
uni C D Sin low. Memphis 


Till. I'ltl.'a'll Mica Co, 2<IS liin.ul St. 
Lli/a bef li, N J . litis beep litem pm ated with 
a capital ol $10 000, to mamitactuic mica 
pi t n hit t s Tin immpmnlois tue Kipsell AV 
I'-aii, Malcolm \\ ('lepbtim and Donald 
\|< I , Si»m« i s 

'I’m Si'.iivioi: tli. ass Co, Detroit. Midi , 
ii.it been jm m por.it* d with a eaptlal of 
$10,0i|ii, i , > manufac tine glass pioduets 
Tin in* m poi alot s aie K l' 1 K< Hum. Kolami 
II N* w toll and Ueotge W Clav, LMIl!) Fop- 
i.u St 


manufacture tbemiaij^ and 
pounds Tie im oi poratoi s 
VV. (’. and 1 NV Kob* i 


chemical coni- 
ine T Moore. 


Thf R \ AIoohj- Lbaihi:r «’», Gieen 
vill,.. Tex. has been im orpoiated under 
state laws to manufacture leather prod- 
ucts Tim im orpoiatot s ate K A Aloot e. 
.1, M. Mas'-ej and W N Al tiler, all of 
Green \ ill* 

Tub \ii him m h'. »t mod <'«>. Gosion 
Mass has |>* * n tin m porated with a capital 
of $10 0011, to manufaetuie alumlmim. 
bronze ami othm metal castings Hatr> D 
Ftnbeig t- pn snlent and \btaham Slim- 
m-tn 1-^X C'lUtm St. Roxblll \ . Mass, ln-as 


Tub Fbtbks ITTRoin’M Cokc . <"iiv of 
the t’orpot at ion S*i\i*'"Co, lOcjuitahle Ifldg , 
VVilminglon. D*1 . i *-pi* s.-ntat'v e, has been 
ineorpm ated main Udaiian laws with c-ui>- 
ital of $1 000,000, to mnmifuetuie petto 
leuin pioduets 

Tub Lakkmpb oil Rkiimm; <’o . care ot 
the Cm pot at ton Ttust Co of Vmetiea, dtt 
Font J Udg , Wilmington. I )*-l , jepiesenta 
live, has t><‘*-n iiic-oi pot ated under Dclawaic 
laws w th a capital ol $’>,5 17,500 to maim 
fae title it titled p< 1 1 oleum ptodue'ls 


Tub soiiitni' < ’ui'jiiic’Ai, Co. 236 7th SI, 
Je-isei CM s , \ I , lias flb-el noth'' of otg.ltll 
zalton to ma tiufac t iim polishes, *-te G L 
Sboemaki i In . iib tin ' ompaiii 


Coming Meetings 
and Events 

Ambuu'an Association of Knuinbkrs will 
bold its annual convention in Not folk. Va 
Aim 7 t*. D 

American Ceramic Society will hold It* 
annual meeting in Plttsbiugh, Pa . Feb. 12 
to 17. 1923 

American Chemical Society will hold 1U 
spring meeting April 3 to 7. 1923, at Nei* 
Haven, Conn 

American Electrochemical Society wlb 
bold its spring meeting May 3. 4 and 5 
1923, at the Commodore Hotel, New Vork, 

American Foundry men's Association 
will bold a meet lag in Cleveland, (>. April 
28 to Mm ) 


Tub Ymioi m- Proihvts Co. liultulo. 
\ \ i are of Kent. Cummings A Means 

I >im I !1* lg , I’.itll'alo, repi e-seiifat i\ e. lias 
Ine-ii tin *>t pm ate'el with a capital ol $55 turn, 
to manufai lute composition mate-rials (ot 
t eble- lops, cte- The- im ot poi ntoi s ate* F K 
lit Im In-, » ’ DeF Cummings and G A Kn-n- 

m i 

Tub I loBl’AI \N ItRUTlIKRS Tanmnh Co, 
ITol Giain] Aie, Chicago. 111. has been 
un oi porated with a eapltal ol $2511,0110, to 
opei, ill u leather tanning plant Tin im or- 
pm itms ar*‘ (Uaf C and Anton l{ Hotl’man 
ami Carl Pe-leison 

Tub Pi'itsburuh Lkathbr a c.lci: Co. 

1 ‘itishuigh, Pa., eaie of W F Stndtl.mdei, 
115 Flick ltldg , Plttsbmgh, i e-pi t\si-ntati\ e, 
i- In mg mganlzed undei stale laws to 
mimilattuH glm- and aelln-si\ts, b-atbe-i 
|>l oilut l- , e-t( 

Tub Pacii-ic Prick Ac Tub Co.. 5233 
\lliimbia Ave Los Angeles, Cal, has tiled 
not let ol organization to manufaetuie bliek. 
tile ami a fill la ted burned clay products 
Tin eompany is headed by Carl P Gnllasch 
ami (’lamb* S Kcrriik 

Tin Dixie Disineectino Co. Dallas. Tex. 
has been incorporated with a capital of 
$10 000 , to manufacture chemical disinfect- 
ants cte. The ineot pen ators ate K J and 
<) ^ Po>d and S i\ Solomorison. all of 
1 >alhs 

Tut CuBRokin': Prick Co. Knoxville. 
T» tm . cate of the Delaware Corporation 
Co Foul Pldg , Wilmington, Del. rep- 
I'scmativi, has been ineorpm ated under 
De-law aie- laws with capital of $250,000, to 
manufacture burned eluy products, includ- 
ing brick, tile, etc The inem poratm « are 
P G and J C. Wright, and C. K. Campbell, 
Jt . all of Knoxville 

Tub Hanmc.an W'aterpkooeino & Meg. 
Co. Ne-vv York, N. A', lias been imorpo- 
i a t e-el with a eaipital of $50,000. to manu- 
fae-iuie water pooling compounds, paints, 
cte The lm-orporators are C R Buell. 
F Kiizemb-r and T. P Hannigan, 51 Cham- 
be-i s St, Ne-w York. The last noted rep- 
i escnts the i-ompany. 

Tub Register Oil Coku eare of the' Del- 
aware Registration Trust Co,, 900 Market 
St , Wilmington, Del., representative, has 
been Incorporated under Delaware laws 
with a capital of $100,000, to manufacture 
petroleum products 

The Adknzit Co., Long Island City, N. Y.. 
eare of J. K. Gillette, 424 Stein way Ave., 
Long Island City, representative, has bean 
incorporated Kdth a capital of $15,000, to 


American Institute of Mining anb 
Metallurgical Engineers will bold its an 
mini meeting in New Voile City dining the 
week of Feb 19, 1923 

Amiricxn Lbviiikh Chemists Associa- 
tion i\lll bold it twentieth annual con 
venlion at the ( Iret-nbi n-i . White Sulpluit 
Spi ings, W Va , .June 7. 8 and 9 

Amerk'an Society non Steel Treating 
will bold its winter sectional meeting In 
the Cit.\ ci,,b, Chicago, Feb 8 and 9, 1923 
American Society bor Testing Ma 
TEIUals will hold its twenty-sixth annual 
meeting at the Chalfonle Jladdon Hal) 
Hotel, Atlantic City, beginning Monday. 
June 25, 1923, and ending either Friday or 
Saturday of that week. 

International Chamber of Commerce 
will hold Its second general meeting In 
Rome, Italy, March 19-26, 1923. 

Nation vi. Foreign Trade Council has 
postponed its annual eoniejence ftom April 
25. 26 and 27, to Mav 2, 3 and 4 1 1 will be 
held in New Orleans, La 

Nbw Jkrhky Chemical Society holds a 
meeting at St otters Restaurant, 842 Broad 
St , Newark, N. J , the second Monday of 
every month. 

Society of Industrial Engineers, with 
headquarters in Chicago, will hold Its spring 
convention In Cincinnati, April 18, 19 and 
20, 1923 The major subject Will be ‘'Man- 
agement Pioblema of the Smaller Plants.'' 

A Paper Industries Exposition will be 
held in Grand Central Palace New' York 
City, dining the week of April 9, 1923. b> 
the International Exposition Co. 

The following meetings are scheduled 
to be held In Rumford Hall. Chemists' 
Club, East 41st St., New York City: 
Keb. 9— American Elcetioohemienl Society 
(in charge), Society of Chemical Industry 
SoeRHO de Chimie Industrielle, American 
Chemical Society, joint meeting. March 9 — 
American Chemical Society, Nichols Medal 
March 23 -Society of Chemical Industry, 
regular meeting. April 20 — Society of 
Chemical Industry (In charge). American 
Electrochemical Society, SocRtf- de Chimie 
Industrlelle, American Chemical Society, 
joint meeting May 4 — American Chemical 
Society, regular meeting May 11 — SoclGtS 
de Chimie Industrlelle (in charge), Ameri- 
can Chemical Society/ American Electro- 
chemical Society, Society of Chemical In- 
dustry. joint meeting. May 18 — Society of 
Chemical Industry, regular meeting. June 
8— American Chemical Society, regular 
meeting. 
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The Real Need for 

Aggressive Leadership 

R ECENTLY we have had some clear thinking and 
, straight talking about international relations and 
this country’s responsibility in the present European 
situation. It is especially significant that it is the voice 
of American business that is most insistent in its de- 
mand that our government should no longer seek to 
avoid its moral obligations to the rest of the world. 

One of the most recent names to be added to the 
growing list of American business men who have pro- 
tested our ineffective foreign policy is that of A. C. 
Bedford, chairman of the board of the Standard Oil Co. 
of New Jersey. Not long ago in the course of an ad- 
dress before the Merchants’ Association in New York 
he laid the blame for our vacillating course squarely at 
the door of the “partisan political controversies which 
have driven us as a people into a position with reference 
!-j the rest of the world that is contrary to the senti- 
ments and traditions of our country.” 

The real need of the moment is for aggressive leader- 
ship, and there are few that will disagree with Mr. 
Bedford that this must come from Washington. 

We are entitled to look to our government for leader- 
ship and guidance in this great crisis. We feel that it 
is of utmost importance that matters of such supreme 
and transcendent consequence should be considered by 
the American people and the American Government 
from the American standpoint and without regard to 
partisan political considerations. 

We business men appreciate fully all the difficulties 
which confront the administration, but we feel that we 
can unhesitatingly assure our government at Washing- 
ton that the most aggressive leadership will be wel- 
comed by the whole American people and supported by 
the irresistible forces of intelligent public opinion. 

If such leaders cannot come from among those in our 
government who have guided our foreign policies in the 
past, it is not unreasonable to believe that organized 
American business will unofficially, but none the less 
effectively, assert itself in the interest of peace and 
order in Europe. In fact had not the last Paris Con- 
ference of Allied Premiers already been called for 
Jan. 2, it is not at all unlikely that American business 
through the agency of the Chamber of Commerce of 
the United States might have taken a hand in an effort 
to straighten out the reparations tangle. On Dec. 25, 
1922, the German Industrie- und Handelstag, the lead- 
ing commercial body of Germany, invited the Chamber 
of Commerce of the United States to appoint a commis- 
sion to investigate and express American opinion on the 
subject of German reparations. This evidence of confi- 
dence on the part of the leading commercial body of 
Germany in a similar organization in this country was 
sympathetically received, and the invitation probably 
would have been accepted but for the fact that it was 


considered proper to suspend decision pending a possible 
settlement at the Paris conference. Events following 
the failure of the diplomats to reach an agreement 
moved with such swiftness and in such unexpected di- 
rections that hope of furthej* action by the Chamber of 
Commerce of the United States is now rather remote. 
The incident is noteworthy, however, as indicating senti- 
ment on both sides of the ocean that the time is not 
far distant when the business man will be asked to take 
a more active part in solving the political as well as the 
purely business problems of international relations. 

Education 

Of the Intuitions 

I N THE current issue of Engineering Education, the 
president of Antioch College, ARTHUR E. MORGAN, 
declares that the chief defect in technical education 
today is the failure to educate the intuitions. By 
intuitions he means the ideas that seem to spring into 
being spontaneously and do not come as the result of 
conscious reasoning. Mr. Morgan begins by acknowl- 
edging the debt that education and our modern engi- 
neering world owe to conscious reasoning and scientific 
analysis— -a debt that is monumental and undisputed. 
But he points out that these rationalistic activities, 
which have built up the astonishing materialistic 
civilization that we now enjoy, are but tools by which 
intuitive purposes are accomplished. 

All of us, he asserts, including engineers, live in the 
main by intuition. When we choose a wife, select a 
home, make friends or vote as a citizen, our intuitions 
generally control us. Yet the technical schools give 
students the impression that professional life is largely 
a succession of analytical processes. “As a matter of 
fact, in the professional work of most engineers who 
have gone beyond the stage of routine computers, deci- 
sions which must be arrived at by intuition both out- 
number and outweigh those which can be reached by a 
purely technical approach.” 

President Morgan continues: “Intuitions are not 
vagrants, arriving from nowhere and without cause or 
parentage. Rather they are normal and natural off- 
spring, to some extent of heredity, but in very great 
measure of education and environment. ... To 
the extent that the student’s attention at college is con- 
fined to a consideration of technical principles and 
processes, his intuitions, outside of these phases Vhich 
technical training specifically develops, will remain 
narrow, instinctive, primitive and crude, and made up 
of comparatively few factors.” 

Intuition is an important source of knowledge, a 
source too often overlooked. It is true, as President 
Morgan declares, that most of us make important deci- 
sions by use of intuition. We decide by its aid whether 
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or not to accept offers and opportunities, whether a 
new acquaintance is worth trusting or not, and what 
personal policy to pursue. Emerson pointed out that 
most of our mistakes come from not following our 
intuitions, find that life's most difficult, problem is in 
deciding in what proportions to mix intuition and 
rationalism. He personally advocated more intuition 
and less rationalism. The distinguished French philos- 
opher Bergson has taught similar principles. 

Without doubt the ancient and medieval wise men 
trusted intuition too much and rationalism too little. 
But perhaps in our reaction away from mysticism and 
a prion judgments we have emphasized rationalism at 
the expense of intuition. We are even apt to belittle 
or torget the fact that many great contributions to 
. science probably came from a prion ideas. Such a 
hard-headed and mathematical-minded scientist as 
John Dalton is said to have got his great idea on the 
atomic theory more by intuition than rationalism. That 
is, he got the idea before he made the experiments; as a 
laboratorian he was what we should call a “sloppy 
chemist.” How many of the great discoveries and in- 
ventions in science have probably come by Hashes of 
insight (intuition) rather than by cold reasoning! Yet 
to hear many college lecturers expound their scientific 
methodologies, a student would be led to think that 
there is no such thing as intuition, and that professional 
life is entirely applied rationalism. 

Should we not then admit the importance of intuition, 
and see that teachers of engineering are broad minded 
and philosophical enough to develop its use? President 
Morgan suggests that; this should be done by mixing 
cultural and technical teaching, not by keeping them in 
watertight compartments. The great need is for pro- 
fessors of engineering who are at the same time cultured 
and philosophical men of the world. 

An Iinmignifiou Policy 
In llic Making; 

N OT long ago the National Association of Manufac- 
turers decided it was time to answer the question: 
What shall we do about immigration? The opinions of 
representative industrial leaders, farmers, bankers and 
economists were sought and their replies furnished the 
basis of an interesting discussion in the current number 
of the association’s magazine, American Industries. 
As might have been expected, there was a unanimity of 
opinion that the present (juot a law is wholly unsatis- 
factory. But the symposium u1m> brought out sufficient 
constructive criticism to form the basis for a sound and 
permanent immigration policy. 

All of the replies to the association’s inquiry have 
been summarized in a number of recommendations 
which will be found on page 327 of this issue. Among 
these are the proposals that the quotas should refer to 
the net immigration from any particular country and 
that in case of labor shortages in this country the 
Secretary of Labor should be authorized to bring about 
the admission of desirable immigrants. It is further 
recommended that registration, distribution and edu- 
cation of the incomers should be handled by a centralized 
bureau or commission with the idea that these processes 
could thus be carried out more expeditiously and at the 
T same time in a more humane way. It was almost 
,f unanimously agreed that the literacy test should be 
I ^ abandoned and that in its place we should have a scien- 
ce' tide selection of our prospective citizens made by 
| American officials on th| other side of the ocean. 


It is gratifying to learn that the effect of these 
recommendations has already been felt and that some 
of them probably will be incorporated in a measure 
soon to come up for Congressional consideration. Mem- 
bers of the House Immigration Committee have agreed 
among themselves on several basic principles that will 
underlie any revision of the present immigration law. 
Although these plans would call for a 2 per cent quota 
based on the number of foreign nationals residing in 
this country in 1890 (instead of 3 per cent in 1910 as 
at present), it is claimed that such a law would be so 
liberalized as to make it possible to bring in 200,000 
more aliens than are now admitted. This would be 
accomplished by broadening the executive powers of the 
Secretary of Labor and increasing the number of exemp- 
tions to the present quota classifications. 

It is apparent that the change from the 1910 to the 
1890 basis would have the effect of sharply reducing 
the quotas allotted to Italy, Greece and southeastern 
Europe, without materially affecting those of the north- 
ern European countries that in the past have furnished 
us with a more desirable type of immigrant. Certain 
features of the proposed bill, however, will require 
further classification and perhaps will have to be modi- 
fied considerably. For example, the flexible provision 
authorizing the Secretary of Labor to extend quotas 
when necessary is now so worded as to apply only to 
skilled labor and accordingly would not be effective in 
relieving shortages of common labor such as are cur- 
rently reported in the steel industry. 

This much, however, can be said in favor of both the 
association’s proposals and the committee’s tentative 
bill: They mark the first step toward establishing a 
definite immigration policy for the United States. If 
this policy is to be a lasting one, it must be designed 
to serve the economic and social interests of the country 
as a whole- without giving favor to either manufac- 
turing or laboring classes. 

Twelve Months' Armistice 
In the Coal Industry 

r r , HE coal stock report just issued by the Department 
1 of Commerce and U. S. Geological Survey shows an 
encouraging increase in the supplies of bituminous coal 
on hand the first of January, as compared with the 
stocks 2 months before. Despite large winter demands 
and active business conditions, the supply has evidently 
slightly exceeded the consumption so that 36,000,000 
tons is now on hand in the commercial stocks of the 
country. This is a sufficient excess above the minimum 
safe stock, approximately 20,000,000 tons, so that there 
need be no fear of serious coal shortage this winter. 

It has recently been announced also that wage agree- 
ments between mine operators and bituminous coal 
miners will be perfected for the coal year beginning 
April 1. Thus the industry declares another 12-month 
armistice in the wage wars which have threatened to 
wreck not only that industry but all of the rest of 
American business. In the meantime, the coal “fact- 
finding” commission will have completed its studies and 
reported to Congress on the remedies for the persistent 
and recurring troubles incident to coal shortages. 

It has been many months since industry has been able 
to look forward aB comfortably to as regular fuel supply 
as is now assured for the next year. Within that year 
it is certainly to be hoped that a permanent solution 
will be found of the problems of this basic industry. 



r w* wi*» g 


LttfcMXUAL AND METALLURGICAL ENGINElSKiWU 


What Makes a 

Good Journal Bearing? 

I T MIGHT be assumed that the problems connected 
with bearings and bearing metals have been solved. 
On the one hand, mechanical engineers have constructed 
roller and ball bearings, assembled with a watchmaker’s 
precision, or installed very effective systems of forced 
lubrication for the older types of journal bearings. 
Metallurgical problems might also be thought to have 
vanished, since specifications and foundry practice on 
babbitt, railroad “brasses” and bearing bronzes have 
been little changed for years. However, new metallur- 
gical problems are continually cropping up and are being 
given careful consideration. To cite only three: How 
far can hardness in a bearing race be sacrificed to ma- 
chinabilify? What is the best bearing metal for alloy- 
steel shafts in high-speed automobile or airplane 
engines? What kind of metal should aluminum castings 
or forgings rub against? 

Theoretically, the load on a journal should be borne by 
an oil-film. Practice sometimes falls far short of this 
ideal, but all the progress that has been made in the 
mechanical and metallurgical construction of bearings 
has been effected by providing this minutely thin film 
more perfectly and more continuously. In view of its 
tremendous importance, we might pause to ask, Who is 
pressing a systematic, scientific research on the physical 
and chemical properties of lubricants? But that inquiry 
would lead us far afield, so for the present let us consider 
the effect of those undoubted metallurgical factors which 
come into play when the oil film is temporarily broken — 
chiefly when the shaft is starting or stopping its motion. 

Experience had developed several highly successful 
bearing alloys long before modern metallography showed 
us that each was comprised of an aggregate of dissimilar 
crystals having a marked difference in hardness, plastic- 
ity and resistance to wear. The hard ones support the 
journal when metallic contact exists, and at such times 
they must be hard enough to support the load and yet 
not hard enough to score the shafl. The softer constitu- 
ents wear away slightly faster and leave pocks for the 
lubricant. They always contain a minute amount of oil, 
but a quantity so necessary to prevent seizing during 
those critical periods when the journal is just starting or 
when enduring a momentary overload. It has also been 
found that successful bearings of long life almost inva- 
riably polish the journal during “running-in,” and in 
turn the journal polishes the bearing. Now, bearing in 
mind that diamond dust will polish diamond, hut no 
matter how worn it is, it will not polish emerald, it is 
apparent that t the hardest constituent of the bearing 
must be, of the same order of hardness as the journal 
which runs in it. Of course if a journal were glass hard 
and were mechanically and geometrically perfect it would 
run in any true bearing, hut imperfections in alignment 
and finish are always greater than the thickness of the 
oil films; consequently in practice incipient wiping and 
polishing of one on the other always results. Sometimes 
the harder crystals in a bearing actually fuse on their 
surface to an observable extent during the preliminary 
“running-in.” 

For several years past a research committee of the 
American Society qf Mechanical Engineers has been 
considering problems allied to’the main question, “What 
makes an excellent bearing?*' Early in their investiga- 
tions they concluded that the literature was so contra- 
dictory it could not possibly be harmonized. Further- 
more, they were of the opinion that experience furnished 


the only criterion of a successful bearing. If a number 
of satisfactory combinations of bearing and journal (and 
some unsuccessful ones as well) could be collected, the 
next step would be to study the hardness, orientation, 
melting point and relative amount of the various micro- 
constituents of both pieces. In other wordsf the utmost 
resources of modern metallography must be brought to 
bear on the problem in order to duplicate the successful 
combinations unerringly, and as certainly avoid the 
failures. 

The first steps have been brilliantly successful. They 
have devised a beautiful instrument of precision (called 
by the ugly word “micro-character”), whereby a jewel 
point, 1,000 times sharper than the finest cambric needle, 
is drawn across a polished surface, ploughing a tiny' 
groove in the crystals of the alloy of a width depending 
upon the hardness of each constituent. Its use has 
already cleared up several puzzling anomalies. Tin oxide 
crystals more than twice as hard as martensite have been 
found in poorly cast, oxidized bronzes— evidently such a 
bearing would score any journal. One babbitt analysis 
(Sn 00, Cu 10 per cent) contains crystals of SnCu 4 
harder than cold-drawn shafting of low-carbon steel, and 
contrary to the theory of babbitting and the general 
impression among engineers harder than anything yet 
found in bronze. Nevertheless, that is the reason this 
particular babbitt is most unsatisfactory with soft steel 
journals. 

However, the problem has outgrown the resources of 
the committee. It will be necessary, therefore, if the 
work is to continue, to put a competent investigator at 
work in some institution like the Bureau of Standards 
studying the intimate metallurgical details of many tried 
and true bearings now existing. In view of the impor- 
tance of accurate knowledge about bearings to railroads, 
machine tool builders, engine and pump manufacturers, 
the automotive trade and the makers of bearing metals, 
the necessary funds will doubtless be forthcoming with- 
out extensive solicitation. Enlightened selfishness de- 
mands that the metallurgists in these industries get 
behind the most excellent program proposed by the 
Mechanical Engineers’ committee — the results of the 
study will return their cost over and over again, like 
peri>etual compound interest. Many a “hot box” has 
cost more than the expense of the research for a month. 

A Protest 

From Germany 

T HERE has come to our desk a 28-page pamphlet 
containing a reprint of articles recently appearing 
in the Chemiker-Zeitung, by Dr. W. A. Dyes of Berlin, 
relative to Mr. Negrij's articles on conditions in Europe. 
It is a protest against almost everything that Mr. 
Negru has said about Germany. The author marshals 
no fewer than ninety-seven references to other authors 
or publications whose expressions regarding Germany 
evidently please him better than did those appearing in 
this magazine. It is another example of the unwilling- 
ness or inability of the German mind to admit that 
Germany did anything during the years 19144918 to 
lose the confidence and respect of the other civilized 
nations of the world, or that in her evasion of the terms 
of the treaty of Versailles and the general conduct of 
her economic affairs in the past 4 or 5 years she has 
immeasurably delayed a return to world-wide peace and 
prosperity. The editor of Chemical Age , London* has 
appraised the value of Dr. Dyes' pamphlet so fairly that 
we publish his comment elsewhere in this issue. 
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Readers' Views and Comments 



Costs of Producing 

Natural-Gas Gasoline 

To the Editor of Chemical & Metallurgical Engineering 

SIR: — I him* carefully looked over the costs of pro- 
ducing natural-gas gasoline as given in the manuscript 
you kindly sent for my inspection 1 and I believe that 
the figures are approximately correct. However, l 
should change the cost of construction of a high-pressure 
absorption plant with a capacity of 10,000 gal. per day 
from the figure Mr. Sievers uses— namely, $450,000 or 
$500,000— to $200,000 to $380,000. Also 1 should change 
the cost of a charcoal plant of 4,000 gal. a day capacity 
from $90,000 to $125,000. I happen to be building one 
of about this size at the present moment, and I think 
this latter figure is more nearly correct. 

The reason 1 am suggesting that the 10,000 gal. pet- 
day absorption plant be reduced is that I am familiar 
with some very recent developments whereby it is 
claimed a 0,000-gal. oil-absorption plant can be built 
for only $100,000. This plant embraces some* new im- 
provements, and while I am a little skeptical about the 
figure, yet it is probably not far from the actual cost. 

It might be pointed out that while the cost of opera- 
tion of the compression plant showed lie. per gallon, this 
includes a very large sales cost, whereas apparently the 
absorption plant cost of 6k. per gallon, which Mr. 
Sievers mentions, does not include sales. At the present 
moment the production at the compression plant he 
cites is about 5,200 gal. a day, and the costs have 
been reduced through various economies and larger gal- 
lonage to about 8;U*. a gallon. 

Plttaburirh. I*:. GEORGE A. BURRELL, 

l‘< trolnmi Kngmrm 

What Ih Steel ? 

To the Editor of Chemical Metallurgical Engineering 

SIR:— In my opinion this question- What is steel?— 
has been treated in a most masterly way by the late 
Dr. H. M. Howe in the chapter on Classification and 
Nomenclature of his book, “The Metallography of Steel 
and Cast Iron/’ in which he shows that historically and 
logically we seem to be forced to use a classification 
based on origin; and, according to the practice gen- 
erally used in all but the Teutonic countries, the present 
industrial classification is satisfactory and sufficient ex- 
cept for blister steel and ingot iron. In accord with 
this system is Dr. Matthews’ definition of steel: “Steel 
of commerce is that form of iron which has been 
produced by melting to yield a finished product which 
is malleable/’ 

Dr. Howe considered a structural classification not 
practical; nevertheless, if it be considered desirable to 
distingfuish between low-carbon steel and ingot iron, 
which difference Dr. Matthews’ definition ignores, this 
may be done metallographicallv, since it so happens that 
cementite appears to be soluble in ferrite over the carbon 
range embraced by ingot iron. Thus, up to a content 
of 0.08 per cent carbon, according to H. Scott ( Chem . 

J Thla article by E. G. Slevern appears on pp. 297-8 of this Issue 
of Chem. 4 Met. 


& Met., Dec. 13, 1922), its existence is not detected by 
thermal or microscopic means, or A, is absent in ingot 
iron and of course also in electrolytic iron and in much 
wrought iron. The other elements, manganese, sulphur, 
silicon, etc., which may also be present, need not be 
considered in the definition, since they may be classed 
as constituents of, or impurities in, either iron or steel. 

On the high-carbon side, there does not appear to 
be as sharp a demarcation between steel and cast iron, 
for example, as appears to exist between ingot iron and 
steel. 

Your proposed definition, “Steel is a malleable alloy 
of iron and iron carbide,” may be ambiguous with 
respect to wrought iron. 

Recognizing the disappearing product known as 
blister steel as an anomaly, I)r. Matthews’ definition may 
be modified to eliminate ingot iron : “Steel of commerce 
is that form of iron which has been produced by melting 
to yield a malleable, finished product in which iron 
carbide can be detected.” George K. Burgess, 

I in r it of SIiukUm <ln, ( "liief , Division of Metallurgy. 

Washington, D. O. 

Problems in the 

Production of Sodium Sulphide 

To the Editor of Chemical & Metallurgical Engineering 

Sir:— R eferring to the editorial on “Sodium Sulphide” 
in your issue of Jan. 10, this company has produced 
sodium sulphide both by the direct method and as a 
byproduct from the barium industry. While we be- 
lieve the barium industry is permanent in this country, 
still you are correct in saying the sodium sulphide de- 
rived therefrom cannot be regarded as a basic source, 
because at the very best it is variable. Regarding the 
direct method, what you say is very true indeed. It is 
our belief that any great improvement in the direct 
process must of necessity get away altogether from 
either reverberatory or rotary furnaces. However, ex- 
periments along this line we think should be confined 
solely to the amount anyone can afford to lose on a 
venture. James B. Pierce, Jr. 

Kollin niomical Corporation. 

Smith Churlnston, W. Va 

To the Editor of Chemical & Metallurgical Engineering 

Sir:- -I have noted with interest your .editorial in the 
Jan. 10 issue regarding the manufacture of sodium 
sulphide. This problem is indeed an intricate one and 
one to which manufacturers have given serious thought. 
A process with a low per cent yield of the. soda input 
is one which offers a big chance of improvement and, 
at the same time, the rough semi-skilled labor necessary, 
which continually grows harder to obtain, also makes 
improvement necessary. 

Seemingly all attempts at improvement have met with 
only meager success, both in this country and abroad. 
Careful temperature control would aid greatly, but to 
simplify this for operation by the class of labor neces- 
sary presents a difficult problem in. that no suitable 
recording instrument has yet been found which stands 
up under the furnace conditions. Again* impurities 
entering the crude product from the furnace walls* etc,, 
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tend to make filtration of the solution of dissolved 
sulphide melt impossible, and here again a difficult prob- 
lem is met. 

The production of a fluid melt which could be run 
directly from the furnace into water, forming an im- 
mediate solution, would cut down subsequent crushing 
and handling costs, but to obtain proper fluidity, the 
amount of the reducing medium, such as coal screen- 
ings, has to be lessened to such an extent that proper 
reduction does not take place and again one is baffled. 
Finally, a large stack loss is also entailed in the present 
process which presents a problem where a saving could 
be made. 

It is believed, however, that in time these problems 
will be solved as this one of the crudest, processes in 
the inorganic chemical industry must of necessity be 
eventually improved. 

Further comments on your editorial will be inter- 
esting. Arthur L. Gardner. 

Chemiral <\> , 

IC\ < ri'tt. .Mass 


Long-Term Credit# and 

The Fertilizer Industry 

To the Editor of Chemical <£• Metallurgical Engineering 

SIR:— Referring to your editorial in the Jan. 10 issue, 
entitled “Long-Term Credits and the Fertilizer Industry,” 
the facts as you state them are essentially correct, but 
the conclusion at which you arrive is not a practical 
possibility, if for no other reason than that it un- 
doubtedly would be held to be an agreement in restraint 
•■f trade. Charles II. MacDowell, 

* HI. i’ivsidcnt, \imour K< k rtilizci Co 

To the Editor of Chemical. & Metallurgical Engineering 

Sir: — 1 read your recent editorial entitled “Long- 
Term Credits and the Fertilizer Industry” with a good 
deal of interest. You are quite right in saying that 
long-term credits is one of the very serious problems 
of the industry, and you could safely have added that 
it is also one of the most pernicious practices. However, 
I hardly think this practice was started with a view of 
increasing the tonnage already established, but on the 
other hand I think it was more to induce the use of 
fertilizer where it had not been used before. Now that 
its use has passed the experimental stage, it seems to 
me high time for the industry to change its selling 
policy. 

Years ago the average farmer looked on a sack of 
fertilizer as being nothing more than a bag of ‘and 
through which a polecat had been drawn, but since that 
time our agricultural colleges have established without 
question the value of fertilizer and have convinced the 
intelligent farmer it is as necessary for him to feed his 
plants as it is for him to feed his stock if he hopes to 
get best results. 

You are right in saying that competition is one of the 
causes of long credits. Some fertilizer concerns, in 
their anxiety for tonnage, seem to have little if any 
regard for the credit risk involved, and apparently are 
willing to give almost any credit terms, merely to effect 
a sale, with the result that the fertilizer industry has 
really been playing the part of banker to the farmer. 
However, the industry is endeavoring to get away from 
this practice, with the hope of putting the business on a 
cash basis, as it should be. 

Cottonseed meal is rarely, if ever, sold on other than 
cash against documents terms, even though it is used by 


the farmer as a fertilizer, and yet that same farmer, 
who would willingly pay cash for his meal, nitrate of 
soda and other fertilizer materials, balks when it comes 
to paying cash for his manufactured fertilizer. 

Another bad feature about long-term credits is that a 
great many merchants were really averse handling 
fertilizer, but did so in order to get the other business 
of the planter. However, to get this business they used 
the fertilizer as a leader and sold it at practically cost 
to them, thereby losing the interest on the money they 
advanced to pay the freight (where freight was not pre- 
paid) and also receiving nothing for their trouble and 
expense in handling the goods. The result was, when 
their notes for this fertilizer became due, they figured 
that the fertilizer end of the business was the last thing 
to be paid, for the reason that they themselves made no 
profit out of it, which, of course, was a poor excuse. 

Again, country merchants, who could not borrow 
money from a bank without putting up ample security, 
bought fertilizer on credit and sold it out at its exact 
cost for cash, which money they used in their business 
without interest from date of shipment until May 1 (the 
usual settling date). Then when they settled on May 1, 
they would give their notes due in the fall, said notes 
including interest from May 1 to maturity, without ariV 
security whatever. When these notes matured, the 
merchants seemed to feel that they were the last things 
to be paid, and in many instances it was with great diffi- 
culty that collection of them was effected. 

In the southeast Atlantic states the custom has been 
to prepay freights on shipments of fertilizer. This 
means that the fertilizer manufacturers have not only 
extended credit on their goods, but they have loaned the 
country merchant the money (without interest) with 
which to pay the freight. The reason this pernicious 
practice was started was competition. However, it did 
not reach what is known as the Southwestern territory 
— that is, the Southern section west of the Mississippi 
River — until the last few years, when it was introduced 
by the packers at the time they entered this field. 

The industry has made greater strides in the last 
2 or 3 years toward putting the business on a cash basis 
than ever before, and banks throughout this territory 
are beginning to recognize the fact that they must assist 
in carrying the credit risk, and therefore a number of 
them are now beginning to make loans to farmers to 
enable them to buy fertilizer, and the fertilizer industry 
is helping this along by offering very attractive dis- 
counts this year. E. K. Huey. 

American Cotton Oil Co. 

Now Orleans, J.a. 

To the Editor of Chemical & Metallurgical Engineering 

SIR: — Referring to your recent editorial, the manu- 
facture of sodium sulphide still remains, so far as I am 
aware, just about where it was in Weldon’s time. Dur- 
ing the 25 years that I have been interested in it, the 
slight attempts that have been made toward improve- 
ment have left the process just about where it was. Mr. 
Gardner’s letter to you enumerates some of the diffi- 
culties that have been met. The men who diet much 
of the work many years ago are no longer with us. 
The results were negative and the details of the work 
done are lost. I am quite convinced that any real 
improvement in manufacture must be along lines rad- 
ically different from any that have as yet come to my 
attention. F. G. STANTIAL* 

Merrimac Chemical Co., 

Woburn. Mfute. 
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British Chemical Industries 

From Our London Correspondent 

London, Jan. 18, 1923. 

A LTHOJJGII the political situation in Europe gives 
rise to anxiety, the general improvement that has 
taken place in the chemical trade during the last few 
months is still maintained and prices as well as busi- 
ness both for home and export account are increasing 
slowly but surely. It is perhaps premature to form 
any opinion as to the effect of the occupation of the 
Ruhr upon specific industries, but it is fairly clear 
that the coal and the iron and steel trades will improve, 
at any rate temporarily. The textile trades continue 
very firm and have helped to maintain stability in chem- 
ical markets. The prices of German fine chemicals will 
presumably advance in the near future, and it almost 
seems as if the British fine chemical industry, which, 
as previously noted in these columns, has been more or 
less moribund for a long time past, will experience 
something of a revival. There is also a distinct improve- 
ment in the sales of dyestuffs. 

Good Coal and Oil Prospects 

Cheap coal has always been a prime necessity for this 
country, but although the output is almost at its maxi- 
mum, having regard to the 7-hour day, and pithead 
prices are only about 60 per cent above pre-war, freight 
and other expenses are up about 90 per cent. Pressure 
has been brought to bear upon the railways to reduce 
freights, but so far without success. Nevertheless, a 
reduction is confidently expected in the late spring and 
if it should also be possible to induce the miners to 
revert to the 8-hour day, that would make all the dif- 
ference in enabling the heavy influx of orders to be 
filled and in giving the necessary impetus to the chemical 
and allied industries. 

Fuel oil continues to gain favor and low-temperature 
carbonization of certain cannels and other low-grade 
coals is showing a progressive increase, probably be- 
cause such installations do not depend upon the sale of 
smokeless solid fuel. Very substantial progress has 
been made in low-temperature retorting, and active 
developments are reported in the distillation of shales, 
torbanites, lignites and the like. 

Industrial and Technical Developments 

The past year has not been very prolific as regards 
the introduction of new processes, and that may have 
to some extent been due to the natural reluctance of 
.manufacturers in hard times to encourage expenditure 
on hypothetical schemes. The outlook and position is 
now changing and quite a number of promising develop- 
ments are under way. Mention might be made of the 
tendency to import liquid rubber latex instead of crepe 
and of two processes using latex, the one giving cold 
vulcanized products practically without odor and with- 
out brittleness in the cold, and the other enabling 
practically the whole of the constituents of the latex 
to be imported in solid or pasty instead of liquid form, 
thus saving freight yet enabling the essential parts of 
the latex- to be reconstituted for manufacturing proc- 
eeds after arrival. As mentioned in last month’s 
the process for coagulation of blood and tankage 
glf 'ltoeans of suitable reagents is now being tried out 
phonograph records, cotton spinners’ bobbins, 


waterproof paper, electrical goods and buttons may be 
instanced as probable applications. English patent 
165,832 indicates that the blood is heated for about 
24 hours at about 50 deg. C., preferably in a closed 
vessel, and the aeration is carried to such a point that 
coagulation to a stiff jelly can be effected in about 2 
hours by adding 2 to 4 per cent of 40 per cent formalde- 
hyde or A per cent of caustic soda. Alternatively the 
blood may be injected in a thin stream into hot water 
containing coagulating reagents, and it is stated that 
the cost of manufacturing material that would be suit- 
able for molding purposes is about 3c. per pound. In 
referring to development and new inventions your cor- 
respondent has often been struck by the fact that busi- 
ness trips to Europe would be more profitable in every 
way if made in the spring instead of being combined 
with a vacation during the “rush” period. In the summer 
business topics are at a discount in spite of numerous 
“prospects” from America, and firms would do well to 
consider carefully planned winter or spring trips in- 
stead, preparing the ground beforehand by correspond- 
ence and representatives’ reports. 

General News and Notes 

The Society of Chemical Industry's new weekly 
journal Chemistry and Industry has, on the whole, been 
favorably and tolerantly received and is already show- 
ing signs of improvement. A not unexpected feature 
is the indirect advertising that the society has received 
hv providing a general topic of conversation. The 
Chemical Age. has now incorporated the monthly China 
Clay Trade Review and in view of the revival in this 
industry and its close connection with many chemical 
works, the moment seems opportune. 

The public is taking considerable interest in the 
official inquiry as to charging for gas by its thermal 
value and a few recent accidents have produced much 
unjustifiable criticism of carbon monoxide content and 
its dangers. The tendency is still for a reduction in 
gas prices and for an increase in the declared calorific 
value. 

E. V. Evans has resigned his appointment as a mem- 
ber of the Dyestuffs Advisory and Development Com- 
mittees and his place has been taken by Mr. Dawson, 
manager of the British Alizarine Co., and Mr. Blundell, 
of the North British Chemical Co., Ltd., respectively. 
Dr. Carpenter has resigned from the Council of the 
A.B.C.M. (Association of British Chemical Manufac- 
turers) and Dr. Clayton, M.P., succeeds him. 

The death of Prof. George Lunge at Zurich is a 
reminder of the great debt which the chemical indus- 
tries of all countries owe to this literary pioneer and 
inventor. It may be of interest to know that one of his 
sons is head of the development department of 
Courtaults, Ltd. 

The Institution of Chemical Engineers is now defi- 
nitely in being and the first batch of members has 
already been elected by the Council. Reciprocal ar- 
rangements have been made with the American Institute 
of Chemical Engineers for attendance at meetings and 
in regard to proceedings; applications for membership 
already exceed two hundred. 

Your correspondent regrets an unfortunate error in 
quoting prices for pitch in last month’s notes. The 
price a few months ago should read $J2.50 and the level 
in December was $28, As anticipated, prices have 
slightly increased since to $30. 
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The Dollars and Cents 
Of Careful Barrel Handling 

By Matthew William Potts 

Consulting Englnm, Now York City 


* ' " f - — ■ 

Although the Wooden Barrel 
Was Invented Far Back Before 
the First Dawn of Written His- 
tory, Little Is Known «by the 
Average User as to the Proper 
Care to Give Them When Han- 
dling and Storing — Some Star- 
tling Figures Are Presented 
Showing the Money Involved 


T HERE is no doubt that the chemical and allied 
industries of this country are the greatest users 
of wooden barrels, and this includes what is 
known as tight and slack cooperage. I have been in 
plants where the plant managers and purchasing agents 
are not familiar with the meaning of the terms tight 
and slack cooperage, and yet they are using hundreds 
of barrels per day. This lack of knowledge goes right 
down through the organizations and is the cause of 
much abuse to the barrels, loss of materials through 



M«: 1 EXAMPLE OK POOH EMPTY PARREL STORAGE 

leakage, contamination of contents, etc., which amounts 
to thousands of dollars per year. 

Recently a large chemical company contemplated the 
use of bilged steel barrels as shipping containers for 
its products. These barrels were to be billed to the 
customer with a refund, providing they were returned 
to the company* This system is now in use by a num- 
ber of large chemical industries, but it has nearly as 
many disadvantages as the old wooden barrels. 

Upon investigation, the chemical company of which 
I speak found that most of its trouble was due to its 
own carelessness in the handling arid storage of the 
wooden barrels, both before and after filling. After cor- 
recting a few of the most flagrant cases of barrel abuse 
it was found unnecessary to provide a returnable con- 
tainer system and in this way an investment of money 
amounting to over a hundred thousand dollars was saved. 

In another plant it was found that by properly stor- 
ing the wooden barrels, both before and after filling, 
a cheaper grade of barrel could be used. This ehange 
in grade made a saving of 45 cents per barrel The 

Hook right* reserved. 


company was using approximately 200 barrels per day, 
300 days per year, so this small saving per barrel 
amounted to $27,000 per year in barrel costs alone. 
There were additional savings in labor costs for re- 
pairing and coopering, clairry? on carriers and delays to 
customers. 

“Barrels Are Not Well Made Any More” 

The common complaints against the wooden barrels 
of today are: the wood dries out, hoops fall off, heads 
break in, liquid contents leak out between the staves, 
at the bung and around the croze of the barrel. These 
complaints are sumihed up by plant managers and 
purchasing agents in the statement, “The barrels of 
today are not properly made." 

Replacing heads, putting on new hoops, coopering 
and recoopering are expensive. Leakage of contents 
amounts to a loss of thousands of dollars every year to 
manufacturer and consumer alike, but why place all 
the blame against the barrel manufacturer? Experi- 
ence proves that leaks are caused more frequently from 
abuse (many times unintentional) than from improper 
manufacture. Barrels are most frequently ruined at 
the users’ plant while empty. Fig. 1 illustrates a very 
frequent ‘example of barrel abuse. 

In the first place the storage location is improper. 
It is under a viaduct where rain and snow can beat in 
from either side, and there is a continual circulation 
of air. Drip and drainage from the viaduct falls down 
on the heads of the barrels, causing them to swell 
When the photograph was taken the. sun was beating 
down on the barrels as shown to the left. They are 



FIG. 2 — EXAMPLE OF GOOD EMPTY BARREL STORAGE 
A! bo Hhowa barrel* being handled by means of slat conveyors 
and gravity conveyors, (Courtesy Matthews Gravity Conveyor 
Co.) 
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practically unprotected and the alternating wetting and 
drying out of the wood has a disastrous effect. By 
looking closely, a number may be seen where the hoops 
have fallen off, one has only the two head hoops re- 
maining. Considering that these barrels had been in 
storage only a week when the photograph was taken, 
they are in poor condition. 

The Barrel Manufacturer is Careful of Stock 

To appreciate why a barrel should be protected it is 
helpful to give a little detail as to the method of manu- 
facture. From the very start, great care is taken to 
remove just the right amount of moisture from the 
lumber. The rough staves are usually stored in the 
open for a year to season. Before they are ready to 
assemble into a barrel they are put into a Jiot room 
or dry kiln to evaporate the remaining moisture. To 
make the bilge, steaming is necessary, but this slight 
addition of moisture is later removed b\ firing. (See 
Figs. 3 and 4. ) 

This dryness of the barrel makes the staves and 
heads equivalent to blotting paper, with an affinity for 
moisture. This is the reason why the inside of the 
barrel is sized (or lined) if it is to be used as a con- 
tainer for liquids or pastes. If the absorption of mois- 
ture from the outside is not ex- 
cessive, is constant and of an 
even temperature, the barrel will 
not be damaged. However, when 
moisture has been absorbed and 
subsequently evaporated, leaks 
will develop, because the swelling 
of the barrel has expanded the 
hoops and they do not return to 
their original diameter to hold 
the joints tight. 

This is the reason it is neces- 
sary to store barrels in a proper 
locatjpn, under cover and in an 
even temperature. Extreme va- 
riation® in temperature will open 
the joints. This trouble is ex- 
perienced in March and April, 

%hen we have warm days and 
cold nights. This causes the 
„ staves and heads to expand dur- 
ing the high temperature in the 


day and there is no correspond- 
ing shrinkage of the hoops at 
night. 

Fig. 2 illustrates a good empty 
storage and a good method of 
handling barrels. The features 
to note are the clean, dry, well- 
ventilated room where the bar- 
rels are kept, the even piles, the 
spacing so that the top ones are 
not resting on the heads of those 
beneath, but are resting on the 
chimbs with four points of con- 
tact and support. Also all hoops 
are tight and in proper place. 

The handling of barrels is 
often considered of no impor- 
tance because they are provided 
with a bilge which makes them 
easy to roll. This general prac- 
tice or method is not recom- 
mended except where a track or runway is provided 
so that it is possible to get two points of contact 
near the quarter hoops. P'ig. 2 shows an ideal way 
of handling barrels by means of an apron conveyor, 
or elevator, and gravity conveyors. Another means 
is by electric storage battery lift truck that trans- 
ports the barrels from place to place and also elevates 
them for piling. The careless dropping of a barrel, if 
even lor only 6 inches, is likely to break a stave, and 
to roll them on the bilge, allowing them to bump one 
another with force, has a tendency to spring the staves 
and produce leakers, especially if the barrels are packed 
with liquids or pastes. 

Taking a little more care in barrel handling will be 
found a profitable investment. When unloading from 
trucks or automobiles the barrels should be lowered by 
means of skids. When being tiered they should be 
raised and lowered by means of portable elevators. 
When the barrels are to be transported for a long dis- 
tance the track runway will be found very advantageous. 
This track or runway is simple in construction and con- 
sists of two strips of wood or small iron rails spaced 
approximately 18 in. apart. The writer has seen barrels 
filled with liquids rolled for a distance of a quarter of 
a mile and then turned at right angles to the first run 
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and rolled for an additional distance of over a thousand 
feet. In the entire length of this runway only two men 
were required to handle the barrels. One man was 
stationed at the right-angle turn and the other man 
patrolled the entire runway, so that when a congestion 
at any point made it necessary to stop the barrels he 
stopped them gently and did not permit them to bump 
together. In this way it was possible to load cars 
quickly and economically, as many as eight cars being 
loaded at a time. 

The High Art of Coopering 

Barrels are often ruined when they are being filled. 
They are almost always improperly coopered. These 
two points can be given very careful consideration. 
When barrels are to be filled with liquids, more care 
is required than if they are to be filled with a powdered 
or lump material. First the hoops should be driven 
tight. It is best to do this coopering by machinery as 
shown in Fig. 5, as barrel coopering is an art that few 
men understand and the machine coopering has been 
perfected to eliminate the human element. If, however, 
the number of barrels is small, hand coopering can be 
used and at all times the employing of an experienced 
cooper will be found economical, although it will be 
necessary to pay him more wages than an ordinary 
laborer. 

For hand coopering and other purposes every barrel 
user should supply the cooper with the proper tools, 
which include a cooper’s hammer, chimb maul and bung 
reamer. In addition, the cooper should have on hand 
at all times a supply of bungs, flag, pegs, extra heads 
and extra hoops. The hoops on a barrel should be tight- 
ened by light taps around the barrel and not by a hard 
blow at any one point. If the barrels are slippery, lump 
chalk should be used for better friction until hoops are 
in final position and fastened. 

No matter what the product is, a barrel should never 
be completely filled. Ample room must be allowed for 
expansion. Some barrel users leave out a gallon in a 
50-gal. barrel and smaller sizes proportionately. Others 
s\ip filling when the liquid is within 2 or 3 in. of the 
bung hole. Of course some liquids have a greater ten- 
dency to expand than others, which prevents giving a 
universal rule to follow, but care should be taken in this 
respect and the filler should adopt a safe, conservative 
policy covering this important 
point. Where barrels are filled 
by removing one head, as in the 
case of dry products, heavy 
pastes, etc., care must be ex- 
ercised in replacing the head 
so that it fits square in the 
croze or groove. A leak in the 
croze (where head and staves 
come together) usually indi- 
cates a poor fit and can gen- 
erally be stopped by hammering 
the outside of the barrel at that 
point until the head falls into 
place. 

The final job of bunging up 
the barrel is often badly done. 

Putting in the bung is very 
simple, but it must be done 
right. First soak the bung in 
hot water so that it will expand 
quickly after it is driven in. 


Then insert it part way to make sure that it exactly flti 
the hole. If it is too tight, ream out the hole just a trifli 
with the proper tool. If it is too loose, wrap it with fi 
piece of cloth, or preferably use a large bung. The flna 
driving should not be done until the grain of the bung 
runs parallel with the grain of the stave (to avoic 
breakage), then hammer it “home” and turn the barye 
to test for leakage. If it holds tight, seal the bung 
with a bung seal, or strap, and the job is properly done 

A number of chemicals are packed in the form of fine 
powder and it has been found that in order to save the 
leakage of content, no matter how well the barrel it 
made, it is necessary to remove one of the heads before 
filling and to insert a paraffine paper bag liner. The 
contents are then packed into this paper bag within the 
barrel, the top of the hag is drawn together and tied, 
the head replaced and the barrel is ready for painting 
and shipping. At this point there is overlooked an 
important help to the customer— namely, the marking 
of the head that has been removed so it will be possible 
for him to open the proper end of the barrel, so that 
when he has removed only a portion of its contents 
he can again tie the bag. This marking can easily be 
taken care of by having the cooper when he removes 
the head (before filling) nail a small embossed disk 
on the upper side. This disk can be about an inch ir 
diameter and carry the words, “Open this end.” Then 
when the head is replaced after the barrel has beer 
filled there is no guessing as to which end to open. 

After Filling and Before Shipping 

Every barrel upon being filled, whether filled wit! 
liquids, lumps or powder, should have the hoops driver 
tight and nailed down with fasteners, or cleats, or 
dented into the wood with a sharp tool. This holds the 
hoops firmly in place against jolts and rough handling. 
Each hooj) should have at least two nails or dents, one 
on each side of the barrel, and these should be placed 
only after the final driving of the hoops. 

Painting of barrels is done for two reasons. First, 
to provide a protective coat for the wooden heads and 
staves, and second, to give a neat appearance to the 
package and to serve as an advertisement for the com- 
pany whose products it contains. The painting and 
marking of barrels is according to the taste of each 
individual user. Some like blue barrels with white 



FIG. DRIVING THE HOOFS BY MACHINERY 
Note the number of grips on the hoops. Title drive* the hoops even end with t tilt 
right pressure. 
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heads, carrying a stenciled trade mark and the neces- 
sary shipping marks such as “Net, Tare and Gross” 
weights. Others like a red barrel with a white band 
around the center or bilge. The decorative effect is not 
so important as the proper time and method of painting. 
In a number of cases the barrels are painted liefore 
filling, but I believe the time to paint a barrel is just 
prior to shipment. The paint then acts as a protective 
coat, as it is fresh, and the slight addition of moisture 
swells the staves just enough to keep the hoops tight 
while in transit. 

Machine Painting Often Economical 

The method of painting depends upon the number 
being shipped per day. If this exceeds fifty, the use 
of machine equipment will be found economical. When 
the barrels are painted before filling, a revolving ma- 
chine is the most advantageous, but when the barrels 
are filled and then painted, an air brush equipment with 
a revolving, lift turntable, will be found most satis- 
factory. 

An investigation made by the writer gives the fol- 
lowing comparison between the hand and machine 
methods of painting barrels as follows: 


Pain 

Hand 

Atr Hruah 

Number of men on painting opera 1 ion 

2 or 1 

1 

Number of Imura worked 

9 to 12 

9 

Average man-houra pet th\ 

18 


Wagea per man hour 

$0 45 

$0 55 

Average labor rout per dn\ 

$8 10 

$4 95 

Average numbei butrek pOMHiblc to pamf pei dio 

i 175 

175 plm 

Gout for punt, per month 

C\mt tor nrufthe* tier mont h 

$211 

$110 

18 

0 

Maintenance and operation per month 

0 

15 

Depreciation per month using 1 5 percent 

0 

$H 64 

Total coat for 25 working da,\ s 

$4)1 50 

$262 )9 


Net navinga dim I t air-brutdi mrtli $I6*> II p»r month 

Over and above the direct money savings is the speed- 
ing up of the work, a neater and cleaner painting space 
and general better working conditions. 

The grade of paint to be used is also a matter of 
personal choice, hut it must be remembered that your 
barrels in transit are a good source of advertisement 
and it is well to give them a good coat of paint and 
to use care in selecting distinctive colors. For ordi- 
nary commercial purposes, 1 would suggest either a 
paste, barrel paint, thinned with rosin oil or gloss oil, 
or a cheap dry earth paint mixed with rosin oil. The 
rosin oil can he purchased or can be made by pulverizing 
34 lb. “F” grade rosin and adding 1 gal. of naphtha. 
Apply heat, stirring until dissolved. This mixture 
should be kept in a covered receptable, as it evaporates 
quickly. 

The common blue and white combination on staves 
and heads requires a paint mixture of 5 lb. dry paint 
with I gal. of rosin oil. If red or yellow is preferred, 3 
lb. paint with 1 gal. of rosin oil, Raw naphtha should 
not be used for thinning, as it will make the surface 
dull or fiat. When using the air-brush method of 
painting, the above specifications should be submitted 
to the manufacturer of the air-gun and should be ap- 
proved by him before being used in the equipment. 

The marking or tagging of barrels for identification 
is a problem on which many users have spent consider- 
able time and money without obtaining satisfactory re- 
sults. A covered envelope made of paper and tacked to 
the head or side of the barrel is generally used. These 
tear off in storage and in transit. If wetted, the writ- 
ing blurs and the identification of the barrel is lost. 
The most satisfactory method of marking is to use an 
embossed metal tag. The barrel will then practically 
have to be destroyed before it will lose its marking. 


Effect of Manganese on Steel 

A method of preparing very pure iron has been 
developed at the Bureau of Standards and with this iron 
as a base various steels and other iron alloys have been 
made for the purpose of testing them without the com- 
plicating effect of impurities which are usually present 
in commercial iron and steel. 

The use of manganese in steel as a strengthening 
agent in addition to the carbon is the chief subject of 
the investigation described in Scientific Paper 464 from 
the bureau, entitled “The Effect of Manganese on the 
Structure of Alloys in the Iron-Carbon System.” 

The use of higher percentages of manganese for 
producing high tensile properties in low- and medium- 
carbon steels has been recommended at times by various 
metallurgists, and to some extent such recommendations 
have been carried out in commercial practice. The re- 
sults obtained in this investigation of the structural 
effects of manganese in steel strongly confirm such 
recommendations concerning this use of the element. 

The general effect of manganese may be concisely 
described as a “restraining influence” so that the 
pearlite, even after annealing, exists in very fine- 
grained condition if considerable manganese is present. 
In this respect the steel resembles in structure and 
mechanical properties the condition which usually 
obtains in similar steels of low manganese content after 
rather rapid cooling — for example, air-cooling. 

Manganese also appears to have a very noticeable 
effect upon the rate at which high-carbon steels, such 
as carbon tool steels and file steels, assume the granular 
or “spheroidized” state* — a condition which for many 
purposes is very desirable. Manganese exerts its char- 
acteristic retarding influence upon this change. 

Quarry Operators Should Apply 
Engineering Principles 

“During recent years 1 have visited about 600 stone 
quarries,” states Oliver Bowles, mineral technologist of 
the Bureau of Mines. “Many of these quarries are 
highly efficient operations, but on the other hand I find 
some processes in use that are as crude as those em- 
ployed in Egypt when the pyramids were built. The 
employment of inefficient methods is due partly to lack 
of capital, partly to tradition or to the influence of 
methods used in surrounding operations, and partly to 
unusual quarry conditions, hut one great outstanding 
lack is the failure to apply the principles of engineering 
to the problems encountered. Some problems may 
require the experience and knowledge of a trained en- 
gineer, and he should be called in consultation. In many 
instances, however, the operator is quite capable of 
solving his own problems by applying to them two im- 
portant engineering principles. The first principle is 
the ability to see both sides of a question, to weigh the 
evidence impartially, and to dismiss from consideration 
any preconceived opinion as to the most desirable solu- 
tion of the problem. The second important principle 
is the establisment of conclusions on a sound basis of 
fact. Thus the preparation of positive data is a neces- 
sary function of any investigator, and this can be done 
only by keeping exact records of tonnage and costs. Few 
economic problems can be solved without using figures, 
and no quarryman can hope to solve his problems with- 
out the aid of systematic records. Many processes now 
in use would be abandoned tomorrow if the operator 
had before him figures indicating their excessive cost.” 
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Cost of Producing 
Natural-Gas Gasoline 

The Scope of the Industry Is Briefly Outlined and 
Recovery Costs for Various Types of Plants 
Are Carefully Analyzed 

By E. G. Sikvf.rs 

Washington, 1>. <’ 

F ROM experimental production on a small and crude 
scale in 1900 to an output of 450,000,000 gal. in 1921 
is the story, in brief, of the growth of the natural-gas 
gasoline industry in the United States. The first plant 
was constructed in Pennsylvania in 1904, but not until 
1910 did the industry assume commercial importance. 
The production of natural-gas gasoline has made 
marked progress since 1915, due to the development at 
that time of the absorption process, which made it 
possible to remove the gasoline from dry gas and also to 
treat a much larger quantity of gas. 

In 1911 the total output in the United States was 
7,425,000 gal., but the annual production since then 
has increased rapidly. The output in 1921 was 590 per 
cent greater than that of 1911. 'Fable I shows the 
production from 1916 to 1921 inclusive, and Table II 
shows the output in 1921 by states. 

Gasoline is recovered from natural gas by two chief 
methods— namely, by compression and absorption. The 
compression method is applied to wet gas or that hav- 
ing a high gasoline content, whereas the absorption 
process is used for dry gas yielding less than 1 gal. of 
gasoline per thousand cubic feet of gas. Absorption 
plants are now largely replacing compression plants 
because the absorption product is more stable and de- 
mands a higher price. Present-day practice, however, 
has shown that the combination of compression and 
absoiption plants is very successful, consequently many 
of the operators are combining these processes. About 
75 per cent of the total annual output is produced at the 
compression plants. 

One of the vital problems in the production of natural- 


gas gasoline is that of plant efficiency. Many plants are 
today operating under conditions not in conformity 
with good conservation practice. The producers, how- 
ever, are mindful of this fact and are constantly work- 
ing toward greater improvements. Accordii^r to data 
compiled by the United States Geological Survey the 
yield of gasoline per thousand cubic feet of gas in 1921 
was nearly 0.2 gal. greater than in 1920. In Table I 
it will be noted that there has been an annual increase 
in yield since 1916. 

The economic importance of natural-gas gasoline is 
better appreciated when it is realized that it constitutes 
nearly one-tenth of all the gasoline produced annually 
in the United States. Natural-gas gasoline is highly 
volatile and therefore is blended with naphthas or re- 
finery gasolines in preparation for the market. This 
is an economic factor in that the blending makes it pos- 
sible to utilize large quantities of naphthas at the 
refineries otherwise having little commercial use. In 
view of the constantly increasing demand for motor 
fuels, the production of natural-gas gasoline must of 
necessity continue to be one of our essential industries. 

Because of the rapid growth of the industry, due 
perhaps to the increasing demand for gasoline, not 
enough attention has # been paid to the costs of con- 
struction and operation of plants. The greatest expan- 
sion of the industry came during the war when manu- 
facturers were able to market their product at almost 
any price. Consequently there was little necessity for 
careful analyses of costs. The manufacturers were 
making good profits and, furthermore, were too busy 
solving mechanical problems to give more than cursory 
consideration to the matter of costs. The depression 
following the war demoralized prices, and made it diffi- 
cult for the natural-gas gasoline manufacturer to locate 
a market. As a result there was greater scrutiny in 
business methods and costs, and at the present time 
every effort is being made to put the industry on a firm 
basis. 

One of the first steps necessary was to combine 


TABLE 1 \ vmi \L-OAS GVStiJ.lXK PRODUCED IN THE UNITED STATES, 1916-1021 

iDa'a Compiled l>v tlu* United Staten Geological Kurxey) 

Gasoline Produced . - -Gas Treated ( Estimated) -- 

Average Yield of 

- Value Gasoline per 


V ear 

No of Operators No of Plant 

s Gal 

Totul 

Average 

(Cents) 

M. Cu ft 

Value* 

M, Cu.ft. 
(Gal.) 

1916 

460 

596 

103,492,689 

$14,331, 148 

13 8 

208,705,023 

$14,609,300 

0.50 

I'D 7 

751) 

886 

217,884,104 

40,188,956 

18 4 

429,287,797 

34, 343,000 

0 51 

1918 

503 

1,004 

282,535,550 

50,363,535 

17 8 

449,108,661 

40,419,700 

0 63 

19 1<) 

61 1 

1,191 

351,535,026 

64,196.763 

18 3 

480,403,963 

41,314,700 

0.73 

1920 

576 

1,154 

384,743,922 

71,788,122 

18 7 

496,430,952 

41,700,000 

0 78 

1921 

458 

1,056 

449.934,402 

61,815,258 

13 7 

479,618,194 

41,500,000 

0 94 

f The value of the gas i 

s based on sales t 

o gasoline produrers, 

not on sales for domestic and industrial purposes 
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TVRLK n UNBLENDED NATURAL-GAS GASOLINE PRODUCED IN THE UNITED STATES IN 1920 \NI> 1921 
(Data Compiled by the United Staten Geological Survey) 


Gan Treated 

-Gasoline Produced - Percentage of Total Production— * 



No 



, Value 




Average 

Stall > 

United State* 


of 

No 



Aver- 


Yield 

Com- 

Ab- 

Com- 

Ab- 


State 

Oper- 

of 



age 


per M. 

pres- 

snrp- 

proa- 

uorp- 


1921 

a tors 

Plunts 

Gal 

Total 

(Ceuta) 

M. Cu.Ft. 

(Gal) 

won 

tion 

•ion 

tion 

Total 

Oklahoma . 

123 

280 

185,340,742 

$22,066,014 

11.9 

88.380,173 

2.10 

89 

II 

49.9 

16.7 

41.2 

I exas 

24 

65 

77,141,201 

9,118,420 

11.8 

26,460,805 

2.92 

89 

II 

20.6 

7.3 

17.2 

< 'ahfuima 

29 

73 

58,220,498 

9,874,594 

17.0 

69,356,048 

0.84 

63 

37 

11.1 

18 1 

• 12.9 

West Virginia 

66 

179 

54,646,053 

9,889,861 

18.1 

135,483,171 

0.40 

31 

69 

5.0 

32.2 

12.2 

Pennsylvania 

170 

264 

19,856,373 

3,354,233 

16 9 

46,336,174 

0,43 

58 

42 

3.5 

7.1 

4 4 

Louisiana 

13 

26 

15,340,374 

1,812,268 

11.6 

45,543,846 

0.34 

46 

54 

2.1 

7.0 

3.4 

Wyoming , 

6 

7 

14,557,684 

1,599,591 

II 0 

4,559,639 

3, 19 

99 

| 

4.4 

0.1 

3.2 

Ohio 

, 27 

48 

9,099,897 

1,546,551 

17 0 

35,888,504 

0.25 

18 

82 

0.5 

6.3 

2 0 

Illinois 

34 

90 

1 5 36, 07 3 

1,101,227 

14 6 

3,102,246 

2.43 

100 


2.3 


1.7 

Kentur\y 

8 

9 

4,241,938 

834,983 

19.7 

16,520,224 

0.26 

5 

95 

0.1 

y.4 

0.9 

Kansan 

9 

11 

3,587,329 

565,408 

15 8 

7,784,339 

0.46 

42 

58 

0 4 

1.8 

0.8 

New York 

4 

4 

366,240 

52.108 

14.2 

203,025 

1 80 

100 


0 1 


0, t 

Total, 1921 . , , 

4H 

1^056 

449,934,402 

61,815 ,258 

Til 

474,648.144 

5U 

73~9 

26.1 

mo 

mi 

inoTo 

T rtal, 1920 

576 

1,154 

384,743,922 

71,788,122 

18.7 

496,430,952 

0.78 

73. » 

26 9 

100.0 

100.0 

109.0 


298 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol. 28, No . 7 


small unprofitable plants into fewer large plants. It is 
recognized that profits on plants producing less than 
1,000 gal. of gasoline per day are very uncertain. The 
overhead expenses, the difficulties of marketing a com- 
paratively small quantity of gasoline, and the fact that 
these small plants require as much attention as large 
plants have proved that even under favorable conditions 
they are not particularly profitable. This is especially 
true with plants which have been installed to handle a 
much larger volume of gas than is now available. There 
are today many plants heavily overequipped with ma- 
chinery, making the maintenance and depreciation 
charges on such properties greatly out of proportion 
to the gasoline produced and the revenue derived. 

This condition was largely brought about by over- 
building prior to and during the war. During this 
time a large number of plants with the intrinsic weak- 
ness of insufficient permanent supplies of gas were 
installed in various parts of the country. The gather- 
ing lines of these plants in many instances overlapped 
the lines of other gasoline plants, so that at present 
the plant capacity far exceeds the gas now available. 


TA11M-; 111 COST OF CONSTK! rn\<; \ ( 'o\I IMlFSSION 
IMA NT IN 19 1 1 )- 20 


ComproMni* mid <• 

ngmes 

$35,000 

< lathering line 



$50,000 

Freight, hauling 

and ne 

ttmg 

1 doctrinal ispupmeiil 


1,000 

ooinproAMom 


10,000 

Switch find lu) 

iding raek 

(and 


IJuildingH . . 


5,000 

tankage at 1 

oading ra< 

k) 

15,000 

Corni«»m>rri 


5,000 

1 2 mile pipe 

line to lo: 

"ding 


Accumulator lank' 


1,000 

rack 


40.000 

Auxiliary engine, pumps, 

5,00(1 

55 atei HUppIv 



5.000 

Storage tan In 


25,000 










$19 5,000 

TAHITI I\ C< 

)ST n 

F CONHTJUM 

T1N<» AN \IW WITH 

)\ 1M 

'ANT 

Abaorlwra and n< c< 

>nMor len 

• $12,000 

Railroad swili 

•h 


$2,000 

Pumps . 


2,000 

Buildings 



5,000 

Compressor (dire 

cl con 

1 MIT* 

Ituilna 



10,000 

lion) 


4,000 

Bailor 



20,000 

sun 


1,400 

Tool* 



5,000 

Oil sopurntoi (on g 

a* line] 

' 500 

Fleet! leal conipment 


1,500 

Condemnor hove* a 

hd coili 

1 1,000 

( i fading , drain 

ling, diteln 

mg 

1,000 

Storage tanks 


10,000 

Mum lines mound plant 


5,000 

Loading rock 


500 

Meters, t hi r 

inot-l als, 

ami 


Oil cooler* 


3,500 

lalioratorv e 

< pllpllielit 


500 

Heat exchangers 


4,500 

Huddinc mate 

i rds 


10,000 

Site 


50() 

( 'out iligeut 



10,000 

Water aiippl \ 


5,000 



_ - 







$1 10,900 


In the older fields where the gas supply has declined 
greatly, manufacturers have found that to dismantle 
many of these plants or to convert them into vacuum or 
booster stations does not involve a large expenditure. 
Natural-gas gasoline manufacturers interested in the 
consolidation of plants and the change of processes have 
carefully calculated the cost of diverting gas from small 
to large plants, and of changing the process from com- 
pression to absorption, and have found that in most 
cases it is more profitable to consolidate the plants and 
change to the absorption process. 

The cost of constructing gasoline plants naturally 
fluctuates according to the cost of material, labor, trans- 
portation, etc. The location of the plant, the quality of 
the gas to be treated, and the capacity of the plant, are 
factors in determining the cost of installing the plant. 
If the location of the plant is a considerable distance 
from a railroad the^cost will be appreciably higher. 
Table* III shows the cost of constructing a compression 
plant in the Appalachian field in 1919 and 1920. This 
plant could be built at a very much lower cost today. 
Furthermore, it was built during a period of bad 
weather, when bad roads were a serious handicap. The 
plant treats 1,100,000 cu.ft. of natural gas a day and 
yields as much as 4,500 gal. of gasoline a day. 

The cost of labor is included. The cost of operation, 


including overhead expense, sales, depreciation, interest, 
depletion and freight is in the neighborhood of 11 
cents a gallon. 

Production of a plant has little relation to the cost 
of construction. The cost of installing a plant pro- 
ducing i gal. of gasoline to 1,000 cu.ft. of gas would 
be very little less than for one having a higher pro- 
duction. 

An absorption plant having a daily capacity of 
20,000,000 cu.ft. of gas and producing about 4,000 gal. 
of gasoline at high pressure will cost approximately 
$110,900. This cost is analyzed in detail in Table IV. 

It will be noted that this amounts to $27.50 per gal. 
capacity per day. An absorption plant with a capacity 
of 1.000 gal. per day would cost about $40,000, and one 
with a capacity of 10,000 gal. per day would cost from 
$450,000 to $500,000. 

Pressure is an important item in connection with 
cost. An absorption plant producing 4,000 gal. of 
natural-gas gasoline per day at 10 lb. pressure would 
cost from $175,000 to $200,000. 

An absorption plant using the charcoal method can 
be operated successfully regardless of pressure. Such a 
plant producing 4,000 gal. of gasoline a day would cost 
approximately $90,000. 

The cost of operating an absorption plant having a 
capacity of 4,000 gal., and costing $1 10,000 to construct, 
is as follows: 


Internal, 6 pei cent $6,600 Salenexpen'M 5,000 

1 >epi eeiHtmn, 10 pn eenl 11,000 Insurance and luxes 5,000 

Luliur . 1 3, 000 Furl, natuial gm. ;jt 50<en*« 

Repair* mid supplier) 10,000 per M cult 20 000 

Tank-cm rental 7,000 

\«l till Hist rut i\ e expenses 14,000 $89,600 


This is equal to about GA cents a gallon and may be 
considered a minimum for operating absorption plants 
in the Eastern fields. 


Welding Pressure Vessels 

One of the many difficult problems concerning the 
boiler code committee of the American Society of Me- 
chanical Engineers in its effort to draw up satisfactory 
codes governing the construction of unfired pressure 
vessels was that of welding. Rules applicable to riveted 
constructions do not always apply to fabrication by 
welding. 

The problem is seriously complicated because of the 
meagerness of scientific data upon which to base proper 
requirements for safety without placing unjust restric- 
tions on the use of welding. Wide differences of 
opinion prevailed not only among the members of the 
committee, the insurance companies and inspectors, but 
also in the industry itself. 

A hydrostatic and hammer test was finally proposed 
for determining whether a vessel was safe for the pur- 
pose designed. Eight manufacturers placed at the dis- 
posal of the committee about forty tanks and enough 
funds. These tanks have been tested to destruction by 
the U. S. Bureau of Standards. The shells of most of 
the tanks were 6 ft. long and 2 ft. in diameter, and made 
of 8-in. mild steel plate. Both electric and oxy-acetylene 
welding were used. The hydrostatic and hammer test 
developed that the welded pressure vessel, according to 
the regular formula for working pressure, has a factor 
of safety of about #. 
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Our Broadening Knowledge of Lubrication 

The Recent Chemical and Physical Researches That Have Given Us a Better 
Insight Into the Composition and Properties of Mineral Lubrication Oils 
Are Reviewed and the Main Paths for Future Study Are Indicated* 

By A. E. Dunstan and F. B. Thole 

K' snmh Department, Anglo- Persian Oil Co., Ltd., 

Moadhurst, Sunbury-on-Thames, England 


D URING the last few years rapidly increasing atten- 
tion has been directed by chemists and physicists 
to the study of lubricating oils. The former have 
attempted to obtain some knowledge of the various- 
types of hydrocarbons in the oil and their physical 
and chemical characteristics; the latter have endeavored 
to elucidate the why and wherefore of lubrication and 
the most recent researches have tended to develop along 
the line of contact of the two sections of the 
investigation. 

Chemical Composition 

The chief points so far elucidated regarding the 
chemistry of mineral lubricating oils are’ : 

(1) It appears beyond doubt that the high-boiling 
fractions of petroleum, irrespective of their place of 
origin, are complex mixtures containing but a small 
percentage of paraffine hydrocarbons of the formula 
, and consisting chiefly of compounds whose 
formulas range fromC r ,H >„ to C M II , n- A few of these 
compounds have been isolated by Mabery, by repeated 
fractional distillation of crude American oils, even from 
a crude so pronouncedly paraffinoid in nature as Penn- 
sylvania oil. 

( 2 ) In no case has the chemical constitution ot a 
component of a lubricating oil been established, but 
the chemical behavior of these oils indicates that among 
the components are unsaturated hydrocarbons (pos- 
sibly open-chain but more probably naphthenic and 
polynuclear, or perhaps of both types), saturated hydro- 
carbons (naphthenic and probably to some extent poly- 
nuclear, but not to any appreciable extent paraffinoid), 
and aromatic hydrocarbons (to an unknown and prob- 
ably a limited extent), together with small amounts of 
sulphur- and oxygen-containing compounds, the latter 
of which can be isolated and are probably the principal 
cause of gumming. 

(3) “Unsaturated" compounds constitute between 20 
per cent and 40 per cent of most lubricating oils, and 
are in part removed from the oil by agitation with con- 
centrated sulphuric acid. 

Character of “Unsaturated" Compounds 

Brooks and Humphrey have shown that the higher 
simple olefines are polymerized by concentrated sul- 
phuric acid yielding a colorless condensation product 
which is insoluble in the acid but soluble in hydro- 
carbons. Small amounts of carbinols, and acid and 
neutral sulphates are also produced. It follows, there- 
fore, that the olefine contents of a hydrocarbon mixture 
cannot be determined volumetrically by extraction with 
sulphuric acid. f 

When lubricating oils are shaken with concentrated 
sulphuric acid, a heavy tarry mass separates which soon 


becomes solid. It seems doubtful, therefore, if lubricat- 
ing oils contain more than a small percentage of true 
olefine hydrocarbons. This conclusion is strengthened * 
by the fact that, so far as our experience goes, attempts 
to hydrogenate such oils by the Sabatier method have 
uniformly failed. It would therefore appear that the 
nature of the unsaturated bodies in lubricating oil is 
at present an unsolved problem. 

A partial separation of these unsaturated hydro- 
carbons from the saturated ones which does not involve 
their destruction can be achieved by employing their 
superior solubility in liquid sulphur dioxide. Thus a 
lubricating oil with an iodine value of 40 on extraction 
with liquid sulphur dioxide gave a residue with iodine 
value 33 and an extract with iodine value 73. 

A similar effect can be achieved by filtration through 
fullers earth, a material which adsorbs unsaturated 
compounds to a greater degree than saturated com- 
pounds. Neither method is sufficiently discriminating 
to be of use in effecting even an approximate separation 
of the two types. 

The curious iodine value results given by lubricating 
oils seem to indicate that the unsaturated compounds 
attacked by sulphuric acid and by formaldehyde do not 
react readily or normally with iodine. 

The reaction of mineral oils toward iodine differs 
profoundly from that of fatty oils. Experience in the 
determination of iodine values by means of Wijs’ reagent 
has indicated that by varying the time and proportion 
of iodine chloride a given mineral lubricating oil may 
yield widely varying values. For example, a California 
mineral oil gave a value of 20 in 2 hours, 40 in 4 hours, 
60 in 64 hours and 80 in 266 hours, whereas rape oil 
reached a steady value in 3 minutes. Again, the iodine 
value of rape oil was found to be practically independent 
of the amount of Wijs’ solution used (provided a fair 
excess was employed), but with the mineral lubricating 
oil an increase in the proportion of reagent to oil invari- 
ably augments the iodine value. 

The interpretation of these results is difficult when 
coupled with the reluctance exhibited to hydrogenation ; 
unsaturated glycerides of comparable molecular weight 
behaved quite normally in both respects. 

The facts again seem to lead one to the conclusion 
that the “unsaturated" hydrocarbons in mineral oil con- 
sist to a small degree only of true olefines. The slug- 
gish reactivity of the greater part may be due to the 
somewhat slow and difficult rupture of closed ring sys- 
tems, which can be brought about by the drastic action 
of sulphuric acid and Wijs’ reagent respectively, 
whereas the milder action of hydrogen and nickel fails 
to operate. ** 

Naphthenic, Aromatic and Resinous Compounds 


•A paper presented before the Petroleum Division of the Amer 
ran Chemical Society at Pittsburgh, Sept, 7, 19ZZ. 

l The present authors have on various occasions (•/ . t 

Tec™ fnTvol \ l * British If n i CoiU 

/net. Pet. Tech., 1&21, vol. T, p. 417 : BrltMH Association loik 
Committee, Third Annual Report, 1021) 
composition of mineral lubricants. 


(4) Analysis indicates that the residual saturated 
compounds after treatment with concentrated sulphuric 
acid are principally naphthenic, and most probably 
polynuclear in structure, since they contain less hydro- 
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gen than is demanded by the simple naphthenic formula, 

pretience °t aromatic hydrocarbons is pos- 
ible, but has not been definitely proved. Bv nitration, 
nitro-derivatives are obtainable; the reduction products 
from the* will, however, not yield azo-dves, so the 
mtro-compounds may not be aromatic in type. 

(b) Resinous components have lieen shown by Ilolde 
to be present to the extent of a few tenths of a per cent, 
and to be capable of separation front the hydrocarbons 
by treatment with alcohol and ether. They are solid 
oxygen-containing, lac-like bodies, and are probably an 
important cause of “gumming,” since they would tend 
to accumulate as the hydrocarbons in the oil evaporated 
Moreover, the hydrocarbons thus purified showed no ten- 
dency to gum on prolonged exposure to heat and air 
Holdes statement would appear to go too far. The 
removal of these bodies reduced the gumming tendency. 
Removal of unsaturated hydrocarbons still further 
reduces it, but even the saturated hydrocarbons oxidize 
appreciably on exposure to air and heat. 


Viscosity and Chemical Character 

I he actual influence on the viscosity of the oil of the 
differences in chemical nature ol the different com- 
ponents has been stated by several workers, the state- 
ments being in some cases contradictory. Muberv and 
Mathews have published figures which indicate con- 
clusively that an increase in viscosity occurs concur- 
rently with a decrease in the hydrogen content, paraffine* 
being comparatively very mobile and inefficient in lubri- 
cating powers, while hydrocarbons of the formula 

< Rre said to be as viscous and as efficient as 
sperm oil. 

It is a well known fact that paraffines are compar- 
atively poor lubricants, while oils such as medicinal 
paraffine and vaseline, which have been submitted to 
vigorous refining by acid or filtration generally with 
She object of decolorizing, are inferior m viscosity an I 
-n lubricating efficiency to those which still contain a 
certain proportion of unsaluruled hydrocarbons. The 
ml refiner should therefore carefully regulale the treat- 
ment given so as to remove as far as possible the oxy- 
genated compounds and the mme highly reactive of the 
unsaturated hydrocarbons, which are chiefly responsible 
for gumming and carbonization, while destroying only 
a minimum of those more stable unsaturated hydro- 
carbons the presence of which in the oil is an asset. 

Kriimer and Spilker have synthesized condensation 
products from methylated benzenes and alkyl alcohol, 
which possess extremely high v.acosily, and are in fad 
synthetic lubricating oils. For example, with mesitylene 
as a starting-out material, thev have made- 
CH, 


are used. The oil, after treatment, is washed and dis- 
tilled with steam. The distillates include products hav- 
ing the flash points of naphtha and kerosene, and a 
variety of lubricating oil fractions. 

(8) The influence of physical conditions on the visces- 
it.v of lubricating oils, especially as regards preliminary 
heat-treatment, was pointed out long ago by Bender 
while the recognition of colloidal components in machine 
ml by Schneider and Just brought lubricating oils into 
line with olher colloids as regards the well-known mani- 
festation of temperature-viscosity hysteresis. Heavy 
mineral oils must undoubtedly be iso-colloids— i.e., poly- 
phase systems in which the dispersed component is of 
the same chemical nature as the dispersion medium 
Just as water must be regarded as a system in which 
molecules such as (H.O), coexist with simple HO 
molecules, so in a lubricating oil the disperse phase is’ a 
molecular aggregate suspended in a dispersion medium 
of simpler and similar structure. 

The Property of "Oilinesx” 


— C C,H,( CH,) , or C^H s ; i e., C„Jl , k . u 

<Al 

This compound has a specific viscosity of over 700. 
They consider that such bodies are the true “viscosity 
carriers" in lubricatiniroil and that the high viscosity is 
due to the accumulation of methyl groups. 

R. H. Brownlee has recently shown that a hydrocarbon 
Oil of high flash point and viscosity and very low cold 
teat, suitable for lubrication, is obtained by the poly- 
merization of light unsaturated hydrocarbons by agitat- 
ing them with a catalyst preferably at 200 to 400 deg. F. 
Ae catalysts anhydrous aluminum chloride, or a halide 
or reagents which produce a halide in the nascent state, 


(d) I he vital importance of maintaining the film of 
lubricant between shaft and bearing necessitates that 
mysterious property known as “body.” Perhaps no 
property has been discussed so assiduously among lubri- 
cation experts as this. A.vhbult and Heeler refer to 
I his as “oilmess” and indorse the opinion of Wilson that 
in reality, oilmess or body is a function both of viscosity 
and of capillarity. Unfortunately there is little experi- 
mental record on the surface tension of mineral oils 
but there is a very close relationship between the two 
properties to which reference has been made Both 
are conditioned by the play of intermoleoular forces, and 
both are intimately affected by association and un- 
saturation. 

It is not improbable that some connection exists 
between body and molecular weight. When it is real- 
ized that the triglycerylester of ricinoleic acid, which 
is present in castor oil, has a molecular weight of !)32 
whereas (hal of Russian engine oil is 42(1, it is rcason- 
able to expect a much higher value for the molecular 
volume in the fatty oil. This enhanced value shows 
itself not only in high viscosity but also in “oiliness.” 

Granted that lubricating oils are iso-colloids, it is 
possible that this mysterious oiliness or body may be 
dependent on the degree of dispersion exhibited by the 
particular oil. 

In recent years the property of “oiliness” has become 
associated with the presence of unsaturated compounds 
which constitute 20 to 40 per cent of most lubricating 

W. B. Hardy concludes that lubrication depends wholly 
on the chemical constitution of a fluid; fhe fact that the 
true lubricant is able to render slipping easy when a 
film of only about one molecule deep is present on the 
solid faces suggests that the true lubricant is always 
a fluid which is adsorbed on the solid face, such adsorp- 
tion being dependent on the attractive forces associated 
with unsaturated compounds. It follows that lubrica- 
tion is merely a special problem of colloid physics. A 
surface saturated with a film of condensed matter (ordi- 
nary glass, for example, possesses a film of grease on 
the surface with a depth of W) differs from one with 
a cleaned or raw surface. The surface of water after 
scraping has a higher surface tension and is highly 
adsorptive. Vigorous rubbing of a glass surface under 
water with the finger tips until a clinging feel is pro- 
duced yields a fresh surface which possesses peculiar 
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properties such as “seizing” when in contact with a 
similar fresh surface. 

Deeley has measured static co-efficients of various oils 
between metals. When no lubricant is used the static 
co-efficient increases as the surfaces continue to rub 
against each other. Such clean surfaces are very sensi- 
tive to contamination influences— e.g., moisture. It is 
interesting to note that the oils which have the smallest 
coefficient of friction are those which have proved the 
best lubricants in practice. It would appear that the 
unsaturated molecules of the lubricant enter into a firm 
physicochemical union with the metallic surfaces, form- 
ing a friction surface which is a compound of oil and 
metal. This surface would also appear to be of more 
than molecular thickness. Thin films of this kind can- 
not be removed by merely wiping, but must be ground 
off under water, or a thin layer of metal must be cut off. 

Fatty Acid Blending 

H. M. Wells and J. E. Southcombe consider that the 
superiority of a blended or compounded oil is due to the 
presence of a small amount of free fatty acid, either 
pre-existing in the added saponifiable oil or formed 
therefrom by hydrolysis. They therefore propose to 
prepare lubricating oils by adding to mineral oils such 
a quantity as 1 to 2 per cent of free fatty acid. Acids 
of low r molecular weight such as butyric and cinnamic 
acids results m the formation of a mm-emulsifiable oil, 
while the acids of high molecular weight like those 
obtained from whale oil, wool grease, etc., form emulsi- 
fiabie oils suitable for marine lubrication. 

During the past year these workers have continued 
the development of their views on the influence of small 
amounts of fatty acids when dissolved in mineral oils. 
They emphasize the distinction between the lubrication 
of fast running shafts with a large excess of oil, where 
the frictional values are a function primarily of the 
oil viscosity, and that of slow speed machinery with 
high bearing pressure, where viscosity measurements 
no longer assist in the choice of the lubricant. They 
have found that the interfacial tension against water of 
vegetable and animal oils was very much lower than 
that of a mineral oil, and this lowering was due to the 
-light content of free fatty acid in the fatty oils; 
by removing the free fatty acids from the saponifiable 
oils the tension rises, and by adding free fatty acids 
to the mineral oil the tension can be lowered. It fol- 
lows that if a substance be added to an oil which brings 
about a lowering of interfacial tension, such addition 
will act favorably as far as lubrication is concerned by 
preventing a rupture of the liquid film and consequent 
direct contact between the metals. 

In point of fact, Archbutt concludes from experiments 
which he has recently communicated to the Physical 
Society that the addition of 1 per cent of free fatty 
at ids to a mineral oil lowers the frictional coefficient 
to the same extent as does 60 per cent of pure rape 
oil, and thus lends support to the contention that it is 
not the glyceride, but the free fatty acid in a com- 
pounded oil which improves its lubricating value. The 
theory that the action of the fatty acid is due to the fact 
that the interfacial tension between oil and water and 
between oil and mercury is greatly lowered by the 
addition of fatty acid to a mineral oil has met with 
criticism, and it has been pointed out that, although 
neutral rape oil added to mineral oil greatly reduced 
the friction coefficient, the interfacial tension between 
neutral rape oil and water was nearly as high as that 


between mineral oil and water. In the lubrication of 
a shaft or journal running at a fairly high speed and 
under moderate pressure, the bearing is separated from 
the journal by a film of oil, and the friction is solely 
due to the viscosity of the lubricant. That property 
of a lubricant which is not viscosity and is termed 
“oiliness” Incomes important only when the conditions 
are such that solid or “contact” friction occurs, and 
all recent work points to the fact that it is the chem- 
ically reactive unsaturated constituents of lubricants 
which promote “oiliness” and that they do so by enter- 
ing into physicochemical union with the solid faces 
lubricated, forming new composite surfaces with lower 
surface energy and opposing less resistance to shear 
than the unlubricated surfaces. The greater activity of 
free fatty acids is quite in accordance with this theory. 

Our Knowledge of Vegetable and Animal Oils 

(10) It will be manifest from the foregoing brief 
summary of our present knowledge on this subject that 
a very wide and extremely important and absorbing 
field of research is open not only with reference to 
mineral oils but including also the vegetable and animal 
lubricating oils and perhaps synthetic compounds of 
know composition apd ascertainable lubricating effi- 
ciency. 

The number of lubricating oils derived from vegetable 
and animal sources is limited, and the chemical con- 
stitution of these oils, with some exceptions, is fairly 
well known. They are composed of the esters of trivalent 
and monovalent alcohol radicles, containing saturated 
and unsaturated fatty acids. The particular esters 
contained in the different oils and fats have to a large 
extent been identified, and their quantitative propor- 
tions can in some cases be stated approximately. 
Further research is most needed in the case of the sperm 
oils, the particular alcohols and acids of which are still 
quite unknown. Castor oil also needs further investiga- 
tion. The number of different esters in each vegetable 
and animal oil is comparatively small. The oil or fat 
yielded by each kind of seed or animal tissue is suffi- 
ciently uniform in composition for its lubricating value 
to be known from past experience. The knowledge that 
we lack in the case of these x>ils is the relative lubri- 
cating values of the individual esters composing them, 
and as all the natural oils are mixtures, it is desirable 
that the pure esters should be prepared arid their lubri- 
cating properties determined. 

With mineral lubricating oils the circumstances are 
entirely different. The number of these oils is very 
large, and our knowledge of their composition very 
incomplete. We know that they consist in the main of 
hydrocarbons of different series, some saturated and 
others unsaturated. We know broadly, but very incom- 
pletely, the principal series of hydrocarbons existing in 
the lubricating oils that are manufactured from the 
crude petroleum obtained from the different oil fields, 
but we have no knowledge of the quantitative composi- 
tion of these oils nor of the chemical constitution of any 
of the particular hydrocarbons composing any particular 
oil. We are also possessed of very little information as 
to the relative lubricating values of the different series 
of hydrocarbons. If the number of mineral lubricating 
oils were as limited as that of the vegetable and animal 
oils, if they were definite products like the oils naturally 
occurring in vegetable and animal tissues, it would not 
be a difficult matter to learn by experience the lubricat- 
ing values of the different oils, and a knowledge of their 
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constitution would then be of secondary importance 
to the user of lubricants. But the variety of mineral 
lubricating oils is so great and their composition so 
variable and so dependent upon the process of manufac- 
ture that {t is a matter of the utmost importance for us 
to be able to analyze these oils. For this purpose it is 
desirable to determine the nature and relative propor- 
tions of their constituents, and also to separate the 
main constituents from each other and determine their 
relative values as lubricants. 

A Suggested Research Program 

The main lines on which research is needed may be 
summarized as follows: 

(J) To isolate and determine the nature of the hydro- 
carbons in mineral lubricating oils which especially 
promote the properties of viscosity and “oilmens. ” 

(2) To determine the classes of hydrocarbons desir- 
able in lubricants required to work under high pres- 
sures and high temperatures, particularly as regards 
their relative stability under the conditions obtaining 
in internal combustion engines, steam engines and air 
compressors. 

(3) To study the causes and means of preventing the 
formation of carbonaceous deposits from lubricating oils 
under the conditions named in (2), with special refer- 
ence to the nature of the hydrocarbon and non -hydro- 
carbon constituents of such oils. , 

(4) To study the causes of emulsification in circulat- 
ing oiling and in splash systems, with special reference 
to («) the influence of the oxy- and thio-compounds 
in mineral oils, and (b) the characteristics of oils with 
non-emulsifying properties. 

(5) To study the causes and conditions of oxidation 
of hydrocarbons at elevated temperatures. 

"4 

Testing Oiliness by 
Friction-Testing Machines 

By Winslow H. Hershikl 

AssorJuli* Physicist. Bureau nl Slandimh 

V ISCOSITY is the only property of a lubricant which 
lends itself readily to mathematical treatment and 
which is usually taken into consideration in investiga- 
tions of the laws of fluid friction. Oiliness is a more 
elusive property, which has been defined as the property 
which causes a difference in friction when two lubri- 
cating oils of the same viscosity at the temperature of 
the oil film are used under identical conditions,’ 

Oiliness has little or no effect under conditions of 
complete film lubrication, but a change of bearing metal 
will produce a marked change in friction and of carry- 
ing power under conditions of speed and pressure when 
a change from one lubricant to another of the same 
viscosity will produce no effect. High pressures, wide 
clearance, low speeds or low viscosity have a tendency to 
produce a condition of incomplete film lubrication in 
which differences in the lubricant in regard to oiliness 
may be detected. It is generally recognized that fatty 
oils are superior to mineral oils in regard to oiliness, 
and hence fatty or compounded oils are in general use 
on glaring and for hitting oils. 

There is coming to be a fair agreement that oiliness 
is due to some form of interaction between the lubricant 
and the bearing metal, although different investigators 
may speak of it as adhesion, adsorption or interfacial 

Published by permission of (he Director. t\ S. Bureau of 
BtrtrtVmK Department of Commerce 

•Winslow H Hersehel, /. Soc. Automotive Eng , vol. 10, pp. 81. 
S69 (1922), 


(6) To determine the direction in which the processes 
of manufacture can be modified so as to lead to the 
production of lubricating oils of improved types. 

(7) To discover new methods of analysis that will 
enable the chemist when examining a lubricating oil in 
the laboratory, besides determining its viscosity, specific 
gravity, flashpoint, etc., to determine the constituents 
of the oil and with the help of the knowledge gained 
under (1) to (5) to measure its ability to reduce friction 
and to meet the conditions of speed, load, temperature 
and atmosphere in which it is required to work. Much 
of this information can be ascertained today only by the 
costly method of trial. 

(8) To elaborate further methods of producing lubri- 
cants synthetically in order to meet special require- 
ments. Dicresyl-carbonate, for example, has been used 
as a lubricant. Reduced naphthenes, glycerides of 
naphthenic acids and cinnamenes have been prepared 
and shown to have lubricating value. It might be found 
possible to produce lubricants whose rate of change 
of viscosity is less and whose freezing point is lower 
than is the case with existing lubricants. 

(9) To prepare in a pure state the esters met with in 
animal and vegetable lubricating oils and determine 
their relative lubricating values. 

( 10) To investigate the claim that the free fatty acids 
present in commercial fixed oils are the active constit- 
uents which enable these oils to improve the lubricating 
value of mineral oils, and to investigate further whether 
the addition of such acids to mineral oils may have any 
deleterious effect. 

(11) To investigate the colloidal nature of lubricating 
oils and its bearing upon lubricating problems. 

(12) To study the effect of ultra-violet light, sunlight 
and ozone upon lubricating oils. 

(13) To investigate the phenomena of dissimilar sur- 
faces (oil and metal) in contact, especially in relation to 
the property of “oiliness.” 


tension. There is therefore nothing illogical in the view 
of Von Dallwitz-Wegner that oiliness is a joint property 
of liquid and metal, although varying only with the one 
if the other remains constant. In this paper it will be 
considered that the bearing metals are constant and that 
oiliness is a property of the lubricant. 

Methods of Measuring Oiliness 

Considerable work has been done in England in meas- 
uring oiliness by the use of special apparatus such as 
the Lanchester oil gear-testing machine 1 , the Deeley oil 
friction-testing machine 4 , and the interfacial tension 
apparatus of Donnan*. This last-named apparatus is 
open to the objection of making it necessary to assume 
that the relative interfacial tension between the lubri- 
cants and some liquid is the same as the relative tension 
between the lubricants and the bearing metal. 

Bingham* suggests eleven different methods of meas- 
uring oiliness, the two most immediately available being 
the use of a lubricant as a cutting oil and the determina- 
tion of the coefficient of friction of rest by the inclined 
plane. Wilson and Barnard’ had the greatest success 
with the inclined plane and the Deeley friction ma- 
chine, and also developed two new lines of investigation. 

It was found that the flow through metal capillaries, 
under a constant head, decreased with time, this de- 

-R \. I >allwltx- Wegner, Xrit. fur terhn. Phyaik, vol. 2, p. 160 
(15121) and vol. 3, p. 21 (1922). 

“Report of Lubricants and Lubrication Inquiry Committee, pp 
50-79, 110-112; Ixmdon, 1920, 

<K M. Deeley, Proc . , Physical Soe. London, vol. 32, part 2, p. IS 
(1920) ; Report of Lubricants and Lubrication Inquiry Com., 

p. 101. 

a F, G. l>onnan, J. Soc. Chew. l>\d , vol. 39, p. 61T (1920). 

°E. C. Bingham, Bu. Standards Technologic Paper 204, pp. 39, 49 
(1922), and Fluidity and Plastlcitj, p. 271 (1922). 
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crease being the more rapid for oils of good oiliness. 
Similar observations were made by Fulweiler and Jor- 
don" with glass capillaries, in investigating sources of 
error in viscosimetry, but they found that with some 
oils the flow increased with time. If it should be con- 
firmed that the rapidity of clogging of metal capillaries 
is a measure of oiliness, this method is very promising 
as a routine test, because it could be readily standard- 
ized and does not necessitate laborious polishing and re- 
polishing of metallic surfaces. 

Wilson and Barnard give as a tentative conclusion 
that in tests with friction-testing machines the location 
of the point of minimum friction, or critical point, is 
“lowered by the oiliness of the lubricant.” Any con- 
clusion must necessarily be based upon the very meager 
data available. The literature is full of reports of in- 
conclusive tests on friction machines, where unsuspected 
variations of roughness and of clearance between rub- 
bing surfaces, as well as uncertainty in regard to the 
viscosity of the oil film, cause discordant results. It is 
believed that the following method of reporting tests is 
of general application and will make results of tests 
much more intelligible. The method has been used at 
the Bureau of Standards in an investigation of the 
possibility of measuring oiliness with an oil friction- 
testing machine, and it is hoped to report the results 
of this work in a subsequent paper. 


Method of Reporting Results 


it is now generally recognized that a journal is 
eccentric in its bearings, the eccentricity diminishing as 
the speed is increased. It is also known that the friction 
varies with the clearance and with the eccentricity, and 
according to Sommerfeld* eccentricity is a function of 


- n i , that is a function of viscosity, speed and ratio of 
P A 

diameter to clearance, divided by the pressure. Hersey 10 , 
who considered all possible factors which might influ- 
ence the friction, comes to a similar conclusion provided 
the supply of lubricant is adequate so that friction is 
independent of the rate of feed and the bearing is free 
from cavitation or end effects. Replacing A, the film 
thickness of a concentric journal, by 2A, the difference 


in diameter of bearing and journal, the term 


n n / d \ 8 
T\2A/ 


may be called Sommerfeld’s criterion and will be repre- 
sented by S. 

Considering the factors of Sommerfeld’s criterion 
separately, g is the viscosity, preferably taken in poises, 
the c.g.s. unit of viscosity, since data on viscosity are 
usually given ip this unit or in times of flow from which 
values in poises may be determined by suitable equations 
or diagrams. 11 

Wilson and Barnard 11 plot the coefficient of friction 
against zN/p, where “z is in centipoises relative to 
water at 68 deg. F., where it has a viscosity of 1 centi- 
poise - 0.01 poise.” As I have taken m in poises, 
z z= 100 m. The viscosity of lubricating oils is high 
enough so that the poise is at least as convenient as the 
centipoise, and there is some objection to introducing the 


"W H. Fulweiler and C. W. Jordan, J. Ind. Eng. Chem ., vol. 14, 
P 728 (1922). 

•A. Sommerfeld, Zeit. fUr Math, und Phyaik, vol. 50, p. 97, 
equation 46 (1904). 

,0 M. D. Heracy, Trana. A.S.M.E., vol. 37, p. 182, equation 24 
(1915). 


a H. G. Nevltt, Chem. d Met., vol 22, p. 1171 (1920) ; N. Ma«- 
Coull, •'Lubrication," p. 5 (May, 1921) ; Winslow H. Herschel. 
J. Soc. Automotive Eng., vol. 10, p. 87 (1922) ; R. E. Wilson and 
T>. P. Barnard, 4th, J, Boc. Automotive Eng., vol. 11, p. 49 (1922). 


idea of relative viscosity since this is so often confused 
with relative times of flow. 

With b in poises, S will be dimensionless if the pres* 
sure, p, is expressed in dynes per square centimeter 
(1 lb. per sq.in. = 69,000 dynes per sq.cm. ), # the speed, 
n, is expressed in revolutions per second, and d and A 
are taken in any convenient unit. 

For a given bearing of constant smoothness, the fric- 
tion is a function of the viscosity if the pressure, speed 
and clearance are constant. If the viscosity and speed 
are both variable, the friction will be a function of u n 
as plotted by Biel.” If 0 , n and p are all variables (and 
they are seldom absolutely constant in actual tests) and 
the clearance is constant, friction will be a function of 


— as shown by Hersey. 5 * It seem preferable, however, 
V 


to introduce the term 



and plot the coefficient of 


friction against S in order to emphasize the effect of 
the clearance upon the friction, and to prevent a heed- 
less and unwarranted assumption that the clearance was 
constant when it was not. 

According to Sommerfeld the lowest coefficient of 
friction, or value of / at the transition point, will be 


/ 



( 1 ) 


This will occur when Sommerfeld’s criterion has a con- 
stant value of 


s =ir (a)'*® *> 

Hersey gives friction curves for ideal bearings, ob- 


tained by a graphical method, taking — as 0.001, 0.002, 

d 

0.004 and 0.010, for which the values of / at the transi- 
tion point are 0.00094, 0.00188, 0.00377 and 0.00943 re- 
spectively, and agree with equation (1). His values of 


vary as to the square of the clearance, according to 
V 

equation (2). 

n n 

Wilson and Barnard concluded that the value of — 

P 

at the point of minimum friction varied with the oili- 
ness. If this can be confirmed, or preferably if it can 
be shown that the value of S at the point of minimum 
friction varies with the oiliness, journal friction ma- 
chines might be used under certain conditions to measure 
oiliness. 

In the great majority of recorded tests the clearance 
is unknown. Even in the few cases where the clear- 
ance was measured when the bearing was new, it is 
possible that the clearance changed by wear before the 
tests were completed. It is none the less desirable, on 

/ d V 

this account, to introduce the term j a re- 
minder that any interpretation of the results of tests 
rests upon an assumption in regard to the clearance. 
When the clearance is unknown, it is convenilnt to 

assume that ~ has the not unusual value of 0.001. 
d 

Of course the true value should be used whenever 
known. 


*C. Biel. Zeit. d. v. 4 . Ingr., vol «*, p. 449 (1920). 
»Loc. cit., Fig. 8. 


t 



304 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol. 28, No. 7 


A Study of Bearing Metals* 


Hy Christopher II Bierbaum 
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T HK first significant 
fact observed in the 
study of bearing 
metals is that not a 
single pure homogeneous 
metal has given satisfac- 
tory service; all bearing 
metals are alloys made up 
of two or more phases — 
that is, they consist of^ 
hard and relatively soft 
microscopic particles in- 
timately mixed. The func- 
tion of the hard particles, 
or bearing crystals, is to 
support the load and re- 
sist the wear when actual metallic contact exists 
between the bearing surfaces The functions of the 
softer particles are to allow the harder particles to 
adjust themselves to the surface requirements of the 
journal and to wear down slightly below the surface 
of the harder, forming slight depressions on the ap- 
parently smooth wearing surface of the bearing, in 
which sonic of the lubricant is held when the bearing 
surfaces are brought into contact with each other. It is 
this characteristic of certain alloys to form these slight 
depressions, and thus provide the means for retaining 
a lubricant, that characterizes them as true bearing 
metals; in fact, a bearing metal has been defined as “an 
alloy tliat is capable of retaining a lubricant upon a 
bearing surface.”' The extent to which the lubricant 
can be so held determines the most valuable character- 
istic of an allo\ as a bearing metal. 

An alloy that, perhaps, most characteristically repre- 
sents a bearing metal is the composition of copper and 
tin that contains sufficient tin to produce the tin-copper 
eutectoid, or delta crystal. The depressions worn upon 
the surfaces of the softer crystals of the teeth of a 
motor-truck worm wheel, made of an 11 per cent tin 
bronze, in many cases were from 5 to 6 microns in 
depth; all other conditions remaining constant, this 
depth of wear increases with an increase of working 
pressure. This copper-tin bronze contains intercrystal- 
line shrinkage cavities, which also tend to retain the 
lubricant, and the relatively low fusing temperature of 
the delta crystal permits the same, under severe treat- 
ment, to fuse upon the bearing surface, while it is being 
“run in.” It is the dissimilarity of the component crys- 
tals, both in physical properties and in chemical compo- 
sition, that makes bronze a bearing metal, and it is the 
similarity in physical properties and chemical composi- 
tion of the component crystal that makes brass unsuited 
for tfiis purpose. 

Metals, as east in the foundry for bearing purposes, 
are not in a state of equilibrium ; they, therefore, must 
be studied in the condition in which they exist under 
service conditions. In fact, the value of controlling 

Copyright, 1 S 2 U . by Uu* AmerJrnn Institute of Mining ami Metal- 
lurgical Engineers. Inc 

•A paper to b** read before the February, 1923, meeting of the 
Institute of Metals lhuMon. 

‘Report of sub-committee on bearing metals, A.S M.E. <15119). 


the chill effect on alloys, 
thereby rendering them 
especially serviceable for 
bearing purposes, is being 
appreciated more and 
more. In the copper-tin 
bronzes, where the delta 
crystal is desired, the 
chilling must be done with 
care; excessive chilling 
reduces the amount of 
this eutectoid formed, 
while cooling too slowly 
produces an undesirable 
coarse structure. Some 
other alloys cannot be 
chilled too suddenly, especially those in which it is im- 
portant to reduce the grain size to a minimum. A bear- 
ing surface of bronze cast on a carbon chill, having 
grains of microscopic size, showed that, because the 
grains presented different angles of orientation, they 
wore at different rates, producing slight unevenness on 
the hearing surfaces, for which reason the grains, in a 
limited manner, caused a functioning of this bronze as 
a bearing metal. 

So far all efforts to make accelerated wearing tests 
on bearing metals have failed because these tests are 
not made under service conditions, while tests made 
under service conditions are so prolonged that they lose 
I heir value. In almost all laboratory tests the softer, or 
more readily conforming, alloys are favored, as they are 
“run in” in a shorter time. The test of a readily con- 
forming bearing metal upon the hardened-steel arbor 
of a testing machine is meaningless, when considering 
practical requirements; a bearing alloy should he tested 
against the same metal with which it is to be used in 
service. 

The only physical tests on a bearing alloy, in the 
aggregate state, that can have any possible practical 
\alue are those for determining its physical properties 
and its safety factor for withstanding the treatment to 
which it is to be subjected under service conditions and 
temperature; all other conditions relating to bearing 
metals are of a microscopic nature and depend on the 
physical properties of the individual crystals constitut- 
ing this metal. 

If a journal could be fitted so as to be absolutely 
smooth, true and cylindrical, and additional polishing 
in service would be neither possible nor necessary, the 
journal could be made of a material having infinite 
hardness; but a journal of infinite hardness, not having 
a theoretically accurate surface, could not possibly give 
satisfactory wear with any bearing metal. In service, 
the bearing surfaces must polish each other; therefore, 
the hardest particles in one member must bear a defi- 
nite relation to the particles in ♦he other; to insure best 
results, they must be of the same order of hardness. 
For a long bearing life, there should be a polishing 
effect between the two metals rather than an abrading 
tendency. 

When studying the abrasion or polishing effected in 


It is trrll established that bearing metals mast be 
composed of an intimaU mixture, of soft and hard 
nystnls, using the term hard to express the capacity for 
icsisting tatting or abrasion. It is now being appre- 
ciated more and more that, for the most satisfactory 
bearing seirice , the physical properries of the journal 
bear some relation to the bearing metal, as for best 
service requirements the bearing and journal must 
polish each other. Therefore the hardest crystal in the 
bearing metal must bear some relation to the hardest 
crystal m the journal. The relative hardness of these 
individual crystals has not been studied heretofore , and 
it is mill this object in vine that the development of 
tin he mu described instrument was carried out and 
study begun. 
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a new bearing, we find that the worn-off particles of 
metal, carried away by the oil, gradually decrease in 
size. In a new bearing, made of proper material and 
correct design, though poorly fitted up, the first par- 
ticles worn off may be large enough to be seen with the 
naked eye; but as the operation continues the particles 
become microscopic and then ultra-microscopic in size. 
The largest abraded particles resemble ordinary filings, 
but as they decrease in size the)’ become spherical in 
form. This statement is made with due consideration 
of the fact that for a proportionate decrease in size 
of particles, the resolving power of the microscope also 
decreases. In the coarser abrasions, we may find entire 
crystals, which may be considered as only incidental 
in reducing the bearing to proper working conditions. 
In the operation of a long-life bearing, giving satisfac- 
tory service, the wearing is of a microscopic or ultra- 
microscopic order and represents the abrasion of cor- 
respondingly small particles of one member upon those 
of the other. 

From the foregoing, it seems obvious that a study of 
bearings, without taking into consideration both mem- 
bers, could not be conducive of practical results. It is 



FIG 1 SHADOWGRAPH SHOWING POINT 
OF FINEST CAMBRIC NEEDLE. 
SHARP’S NO. 12. X 2,000 


also obvious that a knowledge of the physical properties, 
especially of the abrasion hardness of the different 
microscopic constituent elements of a bearing alloy, as 
well as those of the journal, is imperative. 

A natural suggestion for testing on so small a scale 
was to reduce present methods to a corresponding de- 
gree of refinement; this at the outset proved imprac- 
tical. In fact, all methods for testing any one crystal 
at a time failed, if for no other reason than its difficulty 
of application. A fact sometimes observed upon a 
metallographic specimen, polished on soft broadcloth, 
is that a continuous sharp cut, crossing several crys- 
tals, is wider on some than on others; this fact sug- 
gested the development of the instrument herein de- 
scribed. 

The following fundamental requirements were estab- 
lished, after somewhat prolonged experimentation: (1) 
The cutting point must be ground with an extreme pre- 
cision and to definite specifications; its shape must be 
such that the vertical pressure exerted upon the surface 
tested will be greater at all times than the horizontal 
pull applied to the point. (2) The cutting point must 
be so mounted that it can respond to required successive 
elevations with the least amount of inertia to overcome, 
and it must exert a constant pressure while passing over 
the test surface. (3) The cutting point must be moved 



FIG. 2 — PHOTOM1GROGRAPH OF SOFT-STEEL SUR* 
FA OK SHOWING END OF M1CROOUT. X 2,000 


over the lest surface at a uniform rate, slowly enough 
so that no additional indentation may occur by stopping 
on the softest crystal. 

Various materials were experimented with when seek- 
ing a suitable cutting point: one that would be hard 
enough for all ordinary metals and their alloys, if pos- 
sible including hardened tool steel ; one having the neces- 
sary hardness and the microscopic homogeneity to per- 
mit it to be ground to an extremely accurate point. 
On account of its hardness, flu* diamond was the first 
material suggested, but its grinding has proved un- 
successful. Various other jewels have been tried, the 
sapphire, tourmaline, ruby, garnet, also various grades 
of special steels and tungsten. The artificial leuco sap- 
phire (fused Al,O s ) has proved extremely satisfactory, 
in that it has the necessary homogeneity, and is much 
harder than the crystals in the ordinary metals, includ- 
ing martensite in hardened steel and tin oxide (fused 
SnO,). The latter is the hardest crystal so far en- 
countered in any of the alloys or their impurities; its 
hardness is more than twice that of martensite. 

The importance of a knowledge of the hardness of the 
individual crystals of the alloys was appreciated by the 
early investigators, when applying the microscope to the 
study of metals. Their investigations, however, were 
crude, in that they applied the points of steel needles 
in their work. The crudeness of any work done with 
a needle is evident from the shadowgraph, of 2,000 
magnifications, of the point of the finest cambric needle, 
Sharp's No. 12, given in Fig. 1 ; in Fig. 2 is shown the 
end of a microcut made upon soft steel with a sapphire 
point ground to definite specifications. The point itself 
appears sharp under 2,000 magnifications. 

After the selection of a suitable jewel, considerable 
difficulty was experienced in grinding a point that would 
be sharp and accurate to the extreme limits of the 
microscope. The grinding of a conical point was early 
abandoned as being impossible; the point that was 
finally ground successfully was the corner of a cube or 
a solid right angle. Fig. 3 gives the details of this 
po ; nt, ( 1 ) showing an end view and (2) a side view. The 
jewel was cylindrical in form 0.022 in. in diameter and 
0.08 in. in length. It was cemented securely into a 
close-fitting hole in the end of the grinding stylus that 
made an angle of 54.73 deg. with the grinding disk. 
Three successive facets were ground upon the end of the 
jewel after successively rotating it through 120 deg., 
thus making the point the corner of a cube. The jewel 
point is mounted so that the diagonal of the cube shall 



1 l 

FIG. 3 — DETAILS OF 
JEWEL POINT 


be normal to the surface 
to be tested and with one 
edge advancing directly in 
line of motion. After 
grinding, the jewel wal 
placed in a jig and, after * 
all adjustments for accu- 
racy had been made, ce- 
mented into the end of a 
flexible spring, while both 
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the jewel ami spring were held in the jig in the field 
of the microscope; the cement was a heavy solution of 
specially refined shellac. After the cement was thor- 
oughly hardened, the excessive length of the jewel was 
ground off to reduce it to a minimum weight. 

Fig. 4 shows a microscope complete and ready for 
work, equipped with the instrument developed for re- 
search on bearing metals; the name chosen for the 
instrument is Microcharacter. The instrument may be 
described as a mechanical stage with two additions, the 
jewel bracket at the right and the micrometer feed at 
the left. The jewel bracket, as shown in Fig. 5, is 
provided with a vertical rack for raising and lowering 
the bracket that carries the jewel suspension. This 
jewel suspension consists of a balanced arm, pivoted on 
sapphire bearings, one end of which is provided with 
a spirit level and the other with a weight, which con- 
stitutes the load for the jewel point. The jewel is 
morfnted in the small end of a tapered steel spring, 
the other end of which is fastened to the lower side of 
the suspension arm. The suspension bracket is also 
provided with two adjusting devices, by which the mi- 
crocut can be located so as to appear in the field of 
vision. These devices are not absolutely necessary, but 
are desirable, in that they make possible the testing of 
a crystal that may be selected in the field of the micro- 


scope. A worm and wormwheel attached to the longi- 
tudinal movement of the mechanical stage constitutes 
the micrometer feed. 

The specimen to be studied should not be more than 
4 in. thick, and from 1 to 2 sq.in. in area; it should be 
placed upon an ordinary microscopic slide, leveled, and 
held in plasticine. After the specimen is in place, the 
jewel point is brought down upon it and the jewel 
suspension, by aid of the spirit level, is brought into 
a level position; this insures that the full load of the 
weight is being exerted upon the jewel point. The 
specimen is then moved along under the jewel point by 



Kl<; | — M 1 r HOC H A K A < T Lit WITH JEWEL. SUSPENSION 
BRACKET SWF NO OUT 


the micrometer worm and wheel actuated by turning 
the small handle. A drop of oil should be placed upon 
the test surface and in contact with the jewel before 
starting, for a somewhat smoother microcut is then 
made. After the microcut has been made, the jewel 
bracket is elevated, by turning the knurled head, and 
swung out of position, as shown in Fig 5. The objective 
is brought into focus upon the microcut and, after it 
has been studied through a plain ocular, the microm- 
eter eyepiece is substituted and the widths of the 
microcut are measured. 



600 500 400 500 TOO 100 

9.0 8.0 TO 6.0 5.0 4.0 10 LQ 1.0 
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A, Readings in Microns 

PIG. 6 — FORMULA, TABLE AND DIAGRAM OF SCALE 
OF MICROHARDNESS 
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Fig. 7 shows a view of a microcut through the microm- 
eter eyepiece ; the focusing, of course, should always be 
done upon the original surface of the specimen. The 
X of the scale is moved to one edge, in which position 
a reading of the vernier is taken ; after moving the X of 
the scale to the other edge the second reading is taken ; 
both edges should be approached in the same direction. 
The difference between the vernier readings gives the 
fractional parts, whereas the full units can be read 
directly. It is necessary to calibrate the scale of the 
micrometer eyepiece by comparing it with the scale of 
a stage micrometer, for which the working set-up of the 
microscope should be used. The micrometer eyepiece 
scale is then calculated, in terms of microns, and the 
reading of the width of the microcut multiplied by 
this factor reduces the reading to terms of microns. 
A 2-mm. apochromatic objective with 160-mm. tube 
length and a 20 X micrometer eyepiece with a 1-mm. 
scale gives substantially 2.5 microns per unit of scale 
division. A convenient weight upon the jewel point 
set ms to be 3 grams, as with this load readings can be 
made upon the softest lead as well as upon the hardest 
steel without any change in the microscope set-up. 

The micron, 0.001 mm., seems to be a convenient unit 
for our purpose. As the various cross-sections of mi- 
crocuts in the different metals and alloys are symmetri- 
cal and their areas are proportional to the squares of 
their respective widths, these squares should be used 
for comparison. The same should appear as a factor 


in the mathematical expression for the value which may 
be designated as microhardness. For the reason that 
the greater widths represent the softer material the 
reciprocal of these squares should be used. Let * repre- 
sent the microhardness and x the width of fnicrocuts, 
then after multiplying by a convenient constant, to 
avoid unwieldy numbers, « a a 10\ In Fig. 6 this 
formula has been plotted to two rectangular co-ordinates 
covering an ample range of microhardness. 

The microhardness of grains in most metals varies in 
different directions; that is, if a grain on a polished 
metallographic specimen is cut in different directions 
the results vary within certain limits, and these limits 
vary for different metals. This property is illustrated 
by Figs. 8, 9 and 10. Fig. 8 shows a uniform width of 
microcut upon a surface of chemically pure copper. 
The two grains, of necessity, have a different angle of 
crystalline orientation but t.h?y presented approximately 
the same angle to the surface and the direction of the 
microcut, so the two crystals present an equal degree 
of microhardness. Fig. 9 shows the same two grains 
as in Fig. 8, but the direction of microcut is different, 
with the result that maximum and minimum microhard- 
nesses are shown. 

Fig. 10 shows the greatest difference of microhard- 
ness, so far encountered, for chemically pure metal; it 
shows a microcut of maximum and minimum widths for 
electrolytic zinc. 

Fig. 11 shows a crystal of fused tin oxide imbedded in 



Fig. 7 — Microcut through micrometer 

eyepiece. 


Fig. 10— > Microcut 
range of microhardi 
pure slue. X 875. 


showing 
«•§ of 


greatest 


FIGS. 7 TO 12 

Fig. 8— Microcut in two adjacent grain# 
on pure copper having same apparent 
hardness. X 878. 

Fig. 11— Microcut upon fused tin oxide 
and oronse. X 875. 


Fig. 8 — Microcut on name crystals as In 
Fig. 8 showing maximum and minimum 
microhardnesses of chemically pure copper. 
X 875. 

^ r J?’ u? 0 ? etched 
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bronze. The narrow width of microcut indicates the 
extreme hardness of the crystal which is found only in 
bronze that has been heated above the fusing tempera- 
ture of tin oxide. It has long been known that “burned" 
bronze was destructive to bearings. The actual hard- 
ness of the crystal, however, does not serin to have been 
determined before this as being more than twice that 
of hardened tool steel; it is by far the hardest crystal 
found in any of the common alloys or their impurities. 

Fig. 12 shows a microcut in hardened tool steel; the 
martensite formation is distinctly seen. 

Heat tinting or very light etching may lie used for 
the identification of crystals; the etching, however, 
should always be very light in order not to affect the 
results. This method of testing offers strictly com- 
parable results, for a single microcut upon a substance 
of, say, unit microhardness would disturb as large a 
volume of material as 100 Tnirrocuts on a substance hav- 
ing a microhardness of 100. Should conditions require 
the hardness of the diamond, there is no doubt that it cun 
be ground to this same degree of refinement and results 
obtained uniform with the present. While it is desirable 
that the instrument fit the microscope stage it is not 
absolutely necessary that it should; a plain stand may 
be improvised, and after the mirrocut is made the speci- 
men can be transferred to the microscope, where all 
measurements can be made in the usual way. 

By the list 1 of this instrument, it has been clearly 
shown that tin* addition of zinc m excess of 2 per cent 
to a copper-tin bearing bronze increases the hardness 
of those crystals which, without the zinc, would have 
been the softest. This addition of zinc, therefore, tends 
to reduce the range of hardness between the hardest 
and softest crystals and theoretically reduces the bear- 
ing value of such an alloy. This offers a most striking 
corroboration between theory and practice, for it has 
long been known that the hardening of bearing bronzes 
by the addition of zinc increases the rate at which they 
wear off in service, and that this destructive wearing 
effect increases with an increase of zinc content. 
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study of the distinctive effect that a certain high per- 
centage copper babbitt had on a low-carbon journal; the 
results showed that the SnCu, crystal was much harder 
than any crystal in the steel, which was unexpected and 
accounted for the result. While this instrument was 
developed for one patricular purpose, it should prove of 
greater interest, as it offers means for investigation and 
research that have not been available heretofore. 


Dynamite Blasting Tests 

A comparison of the breaking qualities of gelatine 
and ammonia dynamites under actual working conditions 
is to be made by the U. S. Bureau of Mines. During 
these tests a study of the fumes from blasting will also 
be made. An effort will be made to determine the 
amount of powder required with a standard round to 
break a foot of drift in different rocks. 


A New Method for Case 
Hardening 

By Frank IIodson 

I’nsulont Electric Kurnm c < ’i»nsltu< tlon Co. 

A PROCESS which scorns to have great possibilities 
for case hardening was recently shown to the 
writer by the well-known Swedish scientist, Dr. Assar 
Gronwall, who will be remembered as the inventor of 
the “Elcktrometair type of electric shaft ore-smelting 
furnace and various other electrical processes. Dr. 
Gronwall also showed a number of examples of this new 
case-hardening method, and 1 also had the privilege of 
examining records of tests made by Prof. Armd Johans- 
son of the Tekniska Hogskolan. Stockholm. 

Dr. Gronwall's process is based upon the fact that 
carbonizing is due to carbon monoxide, which in pres- 
ence with iron at suitable temperature breaks up into 
carbonic acid and carbon, which latter, together with 
the iron, forms carbide of iron. In order to facilitate 
the process it is usual to mix with the carbonaceous 
packing a so-called carbonizing powder, such as car- 
bonate of barium, metallic oxides, leather, bone, and 
even quartz and brick dust, which are supposed to 
facilitate the formation of CO within the furnace. 

It is well known, however, that even using the best 
cementing mediums, the process is unnecessarily slow 
and that deep carbonization is very difficult. Dr. Gron- 
walPs experiments proved that the gases inclosed in 
the case-hardening pots reached the equilibrium be- 
tween GO, CO, and the carbonized steel at the outer 
surface and therefore the process gradually stops. The 
new method consists of converting much of the car- 
bonic acid as formed to carbon monoxide. This is done 
by putting catalyzers of a special metal in the form 
of thin sheets, ribbons or wires into the box with the 
carbonaceous matter surrounding material to be case 
hardened. The catalyzer then acts in such a way that 
the carbonic acid, when coming in contact with it, 
changes into carbon monoxide. In other words, the 
catalyzer displaces the equilibrium in such a manner 
that the amount of CO in the gas is materially increased. 
An iron object may be case hardened deeper on a 
certain spot by placing catalyzer there; gear wheels 
were carbonized only on the outer parts of the teeth. 

The catalyzer is said not to be consumed during the 
operation and therefore the cost of the new method 
consists only of expense of original catalyzers and the 
license to operate. 

With the new method less carbonizing material is 
needed, the temperature can be kept lower than usual, 
and time occupied is just about half. The tests at the 
Technical Academy, Stockholm, consisted in treating 
pieces of steel from the same bar in an electrically 
heated furnace, first in the usual case-hardening method 
and second with the addition of the catalyzer. The 
amount of case was considerably deeper in the second 
samples, although time occupied, temperature and other 
conditions were exactly the same. 


Paper Waste Costs $50,000,000 Annually 

Efforts to save the nation's forests by the reworking 
of waste paper was a feature of the past year's work of 
the American Paper and Pulp Association, which found 
that 300,000 acres of forest land could be saved by the 
collection of paper now being burned, which would be 
worth $50,000,000 a year to the paper milk 



February 14, 1928 ■ 


CHEMICAL AND METALLURGICAL ENGINEERING 


A German Apologia 

T HE following appeared as an editorial in the Chem- 
ical Age, London, for Jan. 20, 1923, relative to 
German comment on a series of articles published by 
Mr. Negru on “European Conditions as I Saw Them”: 

“A few days ago an interesting package reached us 
from Berlin — so insufficiently stamped, it is our painful 
duty to add, that inspection of its contents could only 
be obtained by the payment of 8d. excess. On being 
opened, it was found to contain a pamphlet by Dr. W. 
A. Dyes, of Berlin, constituting ‘an appeal to common- 
sense,’ and a reply to a series of articles which Mr. J. 
S. Negru, a member of the editorial staff of Chemical & 
Metallurgical Engineering , recently contributed to that 
journal on German conditions as he saw them during a 
G months’ tour of Europe. 

“We happened to meet Mr.. Negru in New York 
shortly after his return from Europe. He went there 
as the representative of one of the most reputable 
journals and one of the best publishing houses in the 
United States. His object was to see things as they 
are, and to tell the American public what he saw. He 
recounted to us some of the difficulties put in his way. 
In spite of them he collected a considerable body of 
facts and published them. It was not to his interest or 
to that of his journal to write mischievous fiction; 
the purpose of his visit was to obtain first-hand in- 
formation, and if as a Belgian he wrote occasionally 
with some feeling it is only what might have been 
expected. 

“But Dr. Dyes resents his description of German con- 
ditions, and seeks to discredit it. One might imagine, if 
we did not recall such judicial reports as those of Lord 
Bryce's commission, that Germany had hitherto enjoyed 
a spotless record, and was entitled to have its word 
accepted against all other witnesses. If Mr. Negru dis- 
covered another side, he is by no means alone, and we 
know no reason for supposing that he visited Germany 
for any other purpose than to discover and make known 
the truth. 

Sample of the Strange Psychology of the 
Teutonic Mind 

With the immense detail of this 27-page pamphlet 
we have not space to deal. It is mainly interesting as 
another sample of the strange psychology of the 
Teutonic mind. During the war we were privileged to 
see some confidential German documents containing 
insi ructions to their information agents in this and 
other countries. They were a revelation of German 
mental ingenuity. And we have something of the same 
quality here. Out of his well-stocked pigeon-holes Dr. 
Dyes seems able to produce every favorable reference 
to Germany uttered since the Flood, and with pathetic 
belief in their efficacy he employs them to display his 
country arrayed in white robes. It is the attitude 
of a highly sensitive man, wounded in his conscience 
by being thought ill of, and indignant at the slightest 
aspersion on his honor. To Dr. Dyes it really seems 
impossible to understand any feelings save those of 
respect and confidence toward his country. 

“As representing those who have no desire to see 
Germany *go under,’ may we offer him a few words of 
friendly advice? Throughout the war every device 
which Germany adopted, whether to inspire terror or 
to elicit sympathy, almost invariably produced the oppo- 
site effect. And Dr. Dyes exhibits just the same lack 


of imagination now-— an immense and most ingenious 
capacity for seeing things in detail and total blindness 
to broad moral values and effects. 

How Germany Can Re-establish Herself 

“If Germany wishes to re-establish herself jimong the 
nations, it will not be by meticulous reasoning of this 
sort. It will be by frankly disowning her recent past, 
admitting the injustice inflicted on others, and making 
good the damage. France won the respect of the world 
by the splendid spirit in which she discharged the 
crushing penalties Germany imposed on her. The pro- 
found respect which Great Britain commands in the 
United States today is due to the quiet and dignified 
way which we, the most heavily taxed nation of all, 
face our obligations. If Germany desires to regain the 
world’s respect, it can be done in the same way, but not 
by weaving ingenious webs of excuses or reciting long 
rolls of synthetic virtues qr affecting the unsuitable 
role of the innocent and injured party. A little sackcloth 
and ashes would be far more becoming as well as more 
convincing.” 

Some Problems Which Brazilian 
Manufacturers Must Solve 

Lack of Fuel and Inadequate Transportation 
Facilities Are the Chief Handicaps, but 
Labor Is Plentiful and Efficient 

By Warren E. Em ley 

F ROM August to December, 1922, I was favored with 
the opportunity of visiting many industrial plants in 
Brazil and of making a survey of conditions. Many of 
the ways of doing things are so radically different from 
1 he methods in vogue in .this country that a description 
of them would be at least interesting to North American 
manufacturers. Before going into detail about any 
particular industry, it might be well to cite a few facts 
which have a general bearing on every industry. 

Probably the most prominent factor, which has modi- 
fied all manufacturing processes, is the lack of fuel. 
There is some coal mined in the most southerly state, 
Rio Grande do Sul, hut this is far away from the indus- 
trial center of the country, and besides it is of very 
poor quality, being extremely high in both sulphur and 
ash. Serious attempts have been made to use this coal, 
powdered, in locomotives, but it is not satisfactory unless 
mixed with a better grade of imported coal. English 
coal costs 140 milreis (about $17) a ton, delivered at a 
factory in Sao Paulo, Oil shale and oil made therefrom 
are to be found in every museum, but the most careful 
inquiries failed to bring to light any commercial source 
of this material. Wood has been, and still is, the main 
reliance for fuel, but is now getting scarce within 
economical hauling distance of the factories and rail- 
roads. An effort is being made toward reforestation. 
Groves of eucalyptus extending for miles along the rail- 
roads are not an uncommon sight. 

The fuel situation is saved by the unlimited supply of 
hydro-electric power. This has been developed to the 
point that cheap electricity is available throughout the 
industrial districts of the country. This dependence 
upon electric power has brought about a condition which 
seems peculiar, but is quite logical: a single company 

Published by permission of the Director of the Bureau of Stand- 
ards of the U. S. Department of Commerce. 
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frequently makes a number of products which bear no 
relation to one another. Having purchased and developed 
a waterpower site to supply the primary business of the 
company and having expanded that business to its pres- 
ent economical limit, there is still some power left over, 
so that mventirely different industry is started to use 
this excess power or to use some natural resource which 
was accidentally acquired with the site. Thus one 
company makes clay tile, lime and paper; another makes 
enameled iron utensils, locks and keys and nickel-plated 
ware. Obviously the name of such a company can give 
no indication of its activities, a fact which is apt to be 
confusing to a North American. 

The development of water power usually involves the 
holding of large tracts of land. This is facilitated by 
the fact that there is no tax on unimproved real estate. 
However, other taxes are sufficiently plentiful to make 
up for this lack. There is an annual tax to do business 
—a sort of license. Each state levies an import or ex- 
port tax, or both, on all materials crossing its borders. 
Everything is subject to a retail sales tax. Some of 
these taxes are levied in gold milreis. There is no such 
thing as a gold milreis, so the taxes must he paid in 
paper. Once a week the Bank of Brazil publishes a state- 
ment showing how many paper milreis make one of gold, 
which is, in effect, a weekly change in the tax-rate. 

Transportation, Lahor and Machinery in Brazil 

Transportation is difficult. For local hauling, the 
two-wheeled cart drawn by oxen or mules is very much 
in evidence. The system of hard-surfaced highways is 
growing, but outside of the cities the automobile truck 
is unknown. Some of the railroads are owned by the 
federal government, others by private individuals, and 
apparently the gage is fixed by the whim of the owners. 
This necessitates transshipment of freight into different 
cars at nearly every junction point. Distances between 
cities are great, and small towns are very few in number. 
In vast areas of the country there are no railroads, 
transportation being effected only by mules. Even the 
capital, Rio <U* Janeiro, must rely almost wholly upon 
ocean steamers to communicate with such large northern 
cities as Bahia, Pernambuco and Manaos. 

Labor is plentiful, low priced and of excellent quality. 
It is mostly south European stock mixed with Indian 
and negro. Their necessities of life are few and easily 
supplied, so that they can live well on a low wage. 
Artisans have the pride of workmanship so charac- 
teristic of Italians and Spaniards, so that they will not 
do a poor job, no matter what tho boss may tell them. 

Machinery is practically all imported, and is very ex- 
pensive. It is not the first cost of a machine which 
matters so much. In a land of plentiful labor and power, 
the .efficiency of a machine is hardly worth considering. 
It is the repair cost that counts. If the smallest part 
of the machine breaks, it may shut down the entire fac- 
tory for months until a new part can be imported. This 
is the important factor deterring manufacturers from 
a more extended installation of machinery. Many ma- 
chinery manufacturers maintain agencies and carry a 
stock qf spare parts in Brazil. This is frequently the 
determining factor in the selection of a particular kind 
of machine. 

Although I visited many different kinds of factories, 
my interest was centered chiefly on building materials, 
their manufacture aud use. I hope in succeeding articles 
to show some of the points of difference between 
Brasilian and North American methods. 


Canadian Experiments With 
Nitrite Fertilizer 

Some interesting experiments were made in Canada 
during the past year with soda nitrogen. This byproduct 
of the American Nitrogen Products Co. was first brought 
to the attention of the Canadian Government Division 
of Chemistry in February, 1921, when it was being 
offered on the Pacific coast markets as a nitrogenous 
fertilizer. The examination of a sample received from 
the manufacturers revealed the fact that of the total 
nitrogen present, approximately two-thirds existed in 
the form of sodium nitrite and one-third in the form 
of sodium nitrate. 

The practical experience with soda nitrogen so far 
has been limited to the knowledge gained from the 
results of investigations carried on with oats in the 
greenhouse at the Central Experimental Farm at 
Ottawa, with oats and potatoes at the Experimental 
Farm at Agassiz, B. C., and with potatoes, corn, beans 
and peas at the Experimental Station at Sidney, B. C. 

In the experiment with oats in the greenhouse, soda 
nitrogen and nitrate of soda, in quantities of each 
representing applications of 150 and 300 lb. per acre, 
were compared. In some series of plots the smaller 
and in another series the larger application was made 
at seeding time. In two further series the applications 
were made after the plants had attained 1-in. growth. 

Of course, under greenhouse conditions the activities 
of the nitrifying bacteria would be favored, so that the 
conversion of the nitrite to nitrate would have taken 
place almost immediately. Be this as it may, observa- 
tions made at the beginning and during the progress 
of the experiment failed to detect evidence of injury 
either to the germinating seedling or to the maturer 
plant at any stage. 

The heavier applications, whether of soda nitrogen or 
of nitrate of soda, gave results superior to those from 
the lighter applications, while the untreated checks 
were decidedly inferior. The experience at Ottawa was 
repeated in a field test with oats at Agassiz, B. C. 

The results of the experiment with potatoes at 
Agassiz favor nitrate of soda throughout. Besides the 
nitrogenous material, each fertilized plot received super- 
phosphate and muriate of potash at the rate of 300 lb. 
and 150 lb. per acre respectively. 

The experiments at Sidney, B. C., were carried out 
on a small scale with potatoes, corn, beans and peas. 
Of the corn, beans and peas on the plots receiving soda 
nitrogen, 90 per cent failed to germinate, whereas 
germination on the nitrate of soda plants was normal. 
On potatoes there was much less evidence of injury. 


Engineering Tables for Low Pressure 
Air and Gas 

Calculations involving the flow of air at low pressure 
are simplified through the use of data and charts con- 
tained in Bulletin 118, Engineering Tables, published by 
the P. H. & F. M. Roots Co., Connersville, Ind. The 
bulletin is designed to give as completely as possible 
the information which is required ip making installa- 
tions of blowers, pumps and exhausters for various serv- 
ices, such as agitation of liquids, pneumatic conveyors, 
foundry cupolas, combustion of fuel oil, water-gas sets, 
etc. General tables complete a booklet which chemical 
engineers will find vary useful. 
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Fundamentals of Rectification 


Effect on Rectification of 
Liquid Feed at an Intermediate Level 

Also Conditions for Minimum Reflux and 
an Example of the Use of the Derived For- 
mula Taken From Liquid Air Fractionation* 


• MuH 


By C. C. Van Nuys 


rhyBirint, Air Hodmtion Co, New York City 


N OW let us consider the case where we have 
a liquid of composition Xa and mass Ma enter- 
ing at an intermediate point of the rectification 
column. 

In what follows, we shall assume 
that the composition of all fluids 
entering and leaving the column are 
given or stipulated. That is to say, 
x if x v y if x 2 and y 7 are to be consid- 
ered as constants. Since the equa- 
tions we shall write take no account 
of phase relations, we may, if we 
choose, suppose that x t and y lt and 
also x a and y 2i are compositions of 
liquid and vapor in phase equilibrium. 

The only supposition we shall make 
at present regarding x A is that its 
value lies between x, and x t . 

Wt then have six equations con- 
taining four M’s and three w’s, and 
by means of these equations we 
may determine the ratio between any 
two of the seven (M, mV s. 

These six equations are as follows 
in which w 0 is the mass of ascending 
vapor passing per unit time the level 
of admission of the liquid Xa and M„ 
is the mass of liquid descending from 
above at this level. 


! I (A— AH ».—».) + (A— An.r 2 — j/,)j 

I (/, — /,)(/. — /,) | (/„-/, Ha-, — ,,)J 
— | ( J, — l ,) (*, — *,) + (/, — /„) U\ — (/,) I 

I < A — A) (». — *,> — — | } M, 

This value of Ma vanishes if 
(./, — /,)( x„ — x L ) +JI 0 — /,>_( Jr, — y x ) _ 

(./,- ■ /,)U/„ — 2/,) -f (dr, — i/ f ) 

(•J, — /,) (x, — x 0 ) f (/, — /„) (x, — 2 /,) 
— i J u ) (a?, — y,‘) 
which is the same equation as that obtained above as 
the necessary relation .between x and y in order for 
perfect rectification to be possible- -that is to say, the 
amount of liquid of composition x.\ that it is possible 
to add at the intermediate point is zero if the com- 
position y u of the vapor huving phase equilibrium with 
a liquid of composition x 0 bears the relation to x„ as 
determined by the last equation written. 

Now assume that we are dealing with a binary sys- 
tem which has the property described above — viz., the 
total heat J of the mixture at the dew point and also 
the total heat / at the boiling point follow the propor- 
tionality relation indicated by the equations 

J J n x -f- J A (l — x) 

I ~ htx -f- /.i(l — x) 

so that the latent heat L at constant pressure of any 
mixture of composition x is given by 

L Lux h,\ ( 1 — x ) 



M. |“ w, — M 6 -f 

/,m, + y» m o ~ x #. 4 V\ m i 

J X M, + Jjn, =- I V M U + J t m x 
M a + M 9 + m t =- M t + w 0 
x a M a + x 0 M 0 4~ 2 — X M* + Va m 0 

IaMa + 1JM. + J 2 m t = l,m l + J 0 m 0 

Let us assume that Ma is fixed arbitrarily, then the 
values of M v M„ M 0 , m t , m, and m 0 may be determined 
in terms of Ma and of the various x’s, 2 /’s, V s and J’s. 
This system of equations may be readily solved by prop- 
erly changing subscripts in the results obtained from 
the system of three equations solved above. We thus 
obtain 

iw <A- AM®.— »■> m 

<a - ah®. - yj + Cj, - a> (*.-».) 1 

__ (A — /,) (*, — *) + (/. — /,)(*, — »,) M 
m ‘ " (A - A) (®. - v.) + (A - A) (*. - v-i ' 

m KJ, — /,) (*,-*.<) + U, — h) (».— ».) \Ma 
^ " < A — /.) (», - ®.) 4- (A - A) (*, - ».) 

i (A— A) (*.-*,) + (A— A) + (A— A) (*,— ».) jA 
i A — A) (®> — v.) + (A — A) ( x i v<l 

whence 

[ (A - A) <*, - *a) - (A - h) (X, - V.) ] 

t (A - A) (j/. - ®,> - (A - A) (*.-».) 3 ** - 

♦The flrat two article* In this serlec were publlahod in the tMroea 
of /an. U and Feb, tlii 


For such a mixture the above relation between M.i and 
M, may be easily shown to take the form : 

LjX 0 ~\- : La (L —jz „ ) M a _ ( X — X { ) ( V^-J 0 ) 

Lux, -f L, t ( 1 — ^) M, (x., — XA) (y ( , — y 1 j 

LhV x 4 “ La d — y, ) Lnx 9 -f Zm (1 — a?, ) x, — ^ 

Ln2/ 2 -f- L a ( 1 — 2/„) LaXj -f- L i ( 1 — x ( ) X,-— au 

Let us denote by l t the function Lay, + La(1 — y ,) 
and by L , the same function of x, with a corresponding 
notation for y 0 , y t and x 0 , x,. Then the last equation 
may be written: 

LJMa = Ma _ /,L, (x„ — x, ) t y, — yj __ x a — x 0 

^M, M n IJL t (.x 9 — XA)(y 0 — v t ) x t ~~%A 
In what follows we shall employ the term “equiv- 
alent mass,” in speaking of the products L,M t , l x m it etc. 
For example, the equation L t M x = L 1 M t obtained above 
for a simple column may be regarded as a statement 
that the equivalent masses of the liquid at the top 
and at the bottom of a simple adiabatic column are 
equal. 

Conditions for Minimum “Reflux” 

From the above equation for the mass ratio, Z = 

it follows that for fixed values of au, x lt a?„ y tf y t 
the maximum vali» of the ratio is obtained when 
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is the least possible. If now, X\ is less than x„, it is 
clear that the minimum possible value for y „ is the 
composition of a vapor having phase equilibrium with 
the liquid of composition x h , since this liquid has pre- 
viously been in contact with a vapor whose composition 
is less tllnn //„. If, on the other hand, .r i is greater 
than x ut then the minimum possible value of y„ is that 
of a vapor having phase equilibrium with the liquids 
M i and A/„ combined. That is to say, if /, is the com- 
position of those liquids combined, the minimum pos- 
sible value of //„ is that of a vapor in phase equilibrium 
with a liquid of composition 

We shall now ascertain the conditions existing in 
an adiabatic rectification column when, for a given 
mass, A/, of “reflux” liquid entering the top, the maxi- 
mum possible mass M t of a given composition x\ is 
entering an intermediate point of that column, the end 
compositions ,»\ f y it x it y, being specified. Let us first 
suppose that the mass A/j is added at a point in the 
column and in amount such that after it has been 
flowing steadily the composition x„ at this level of the 
liquid descending from above is the same as the com- 
position ,r i of that liquid i.e., X\ Under these 

conditions, Jet us determine for what composition ,rj 


/, the ratio Z 


Mi 

Af 


is a maximum if such a maxi- 


mum exists. If we place .r, x i)t our original 
expression for that ratio becomes: 


M A IJ ^ ( x 0 — - x,) [ a - ]/„) __ 

M n IJL X < x - Vrj (//,,- y x ) 1 

That ;r„ which makes the ratio Z a maximum must 
satisfy the equation ^ o From the equation for / 
we obtain by differentiation: 


t\Z 

‘ l;L t 

t If, - //„ ) ( //„ //, ) ( x X, ) 

U'j -- a\, ) u„- - x t ) {y,~- y x ) 

(.»• —J? 0 )(.!’, -.!*,)(// - // ( ) 

If, however, the ratio Z is a constant whatever be the 
value of ,r,„ then ^ must be identically 0. That is to 
say, the equation 

rf?/« t II, - ~ It „ > I //„ - #/, ) i x - -x t ) 

<lr n ' < U 3 — ll ,) ( x tl — r t ) ( A — x~) 

with given end compositions x. if y , x lt y x , must be an 
identity- i.e., it must be satisfied for all possible pairs 
of values of x u and y„ connected by the relation y ~ 
F(x) where F denotes the functional relation between 
x and y for phase equilibrium. 

If we assume that x„ and y, and also x t and y x are 
any two given pairs of compositions of liquid and vapor 
in phase equilibrium, the most general form of the 
functional relation between x and y in order for the last 
equation to hold for all possible pairs of values of x and 
y may be derived as follows: The equation for 
dy n 

gj" ma y in that case be regarded as a differential 

equation in which the variables are j fl and y 6 . It may 
be written in the form : 

d V* . jj _ dy ; dy „ 

V t — V 0 V*— • Vi — a?, — *, 


Integrating this, we obtain: 

log f (y u — ?/,) — log ( (y a — yj ~ log* (x 0 — x t ) 

-- logc (3 a — s) -f-loge 



where K is a constant for any ( .r„, y Q ) with given 
values of (x,, #,) and {x,,y). 

Since K in the last equation is a constant for any 
(/„, y„), it must be the same when .r 0 — - y 0 — 0 as when 
x u y {) 1. In the first case, we have: 



and in the second case, we have 

I — //, .. //. — 1 

i A — , 

X, 1 

or, by division: 

?/, //, 

1 — ?y, 1 — ?/. 

ar. *’ .r, 

I .r, 1 — x, 

Since, however, ?/,) and < x, f y i ) are any pair of 
values satisfying the functional relation desired, we 
must have 

?/ n 

1 - If, 

: - « 

X ( , 

1 - .r„ 

when* a is a constant for any (x n ,y 0 ) whatever- i.e.. 

?/. 4, 

1 _ ? / n 1 :r 

is the most general form of the functional relation 

which makes the above equation for ( [' f " an identity. 

d.r„ 

This equation between co-existing liquid-vapor phase 
compositions is characteristic of those mixtures which 
in the liquid state have the properties of dilute solu- 
tions for which the heat of mixture is zero. (See 
Kuenon, “Theorie Dor Verdampfung und Vertiussigung 
von (iemischen,” pages 127, 144-145.) This relation is 
satisfied approximately by a considerable number of 
two-phase binary liquid mixtures of the type having no 
maximum or minimum vapor pressure composition. In 
particular, it is satisfied approximately by liquid mix- 
tures of oxygen and nitrogen, as we shall see later. 

The above result shows that for a mixture satisfying 
this relation, the quantity of “reflux liquid,” M x of a 
given composition necessary for a constant equivalent 
amount of the liquid M\ is constant — i.e., does not de- 
pend on the composition x* of that liquid. We assumed 
in the above discussion that the composition x A was 
identical with the composition x t) of the liquid descend- 
ing in the column at the point where the liquid Mi 
was added. 

That, for given compositions x„ y x , x, )f y x of end 
products and for a given amount of “reflux” M x , the 
amount, M\, of liquid of a given composition x\ that 
it is possible to add at an intermediate level in the 
column is a maximum for this type of mixture when 
the condition x.i = x 0 is satisfied, may be shown as 
follows : 

First assume that conditions are such that x 0 >xa. 
Then the value of the ratio 

Ma _ IJL, (X— x x ) {y t — yj r x , -- x A 

M ~ Ifj, — — x, — x. 

for given values of ti and x„ is the greatest possible 



February 14, 1928 


CHEMICAL AND METALLURGICAL ENGINEERING 


when the relation between x* and y, is that for phase 
equilibrium. With this value of y 0 the above expres- 


sion for the ratio 


is a maximum when x A is as 


large as possible. That is, x a and ?/ <( being fixed, that 
ratio is greater when Xa — x Q than when x.i<x 0 . But 
since when X\ — x n the value of that ratio is inde- 
pendent of x,„ it follows that, X\ being fixed, the ratio 
is greater when x„ — x A than when x 0 >x\. 

Next assume that x„<Xa. Then the least possible 
value of y n is that for phase equilibrium with the com- 
bined liquids M (l and M\. If x A is the composition of 
this combined liquid, we have 

xJM {i + M\) — x { M , 

from which 

• m\ + ' r ’ 

Substituting this value of X\ in the equation 
M.i __ (x„ — x L ) {y,- u n ) x t — x 0 

~~ 1,L , ( x, - - x i ) ( y 0 — i/ t ) x i ~-X\ 

we obtain 

M i _ lA(x n --x x )(y : -y a ) 

M " (L { (x , — j 4 ) (//„—?/,) 

Now suppose that /, remains constant — i.e., X\ de- 
creases and x\ increases in such a way as to maintain 
x constant; then i/ 0 remains constant. But as .r, in- 
creases, the ratio increases— i.e., the ratio when 

.r, x i — x„ is greater than when x,< X\. Since, 
however, when x x — x A — the ratio is constant 
whatever be the value of x n , it follows that for a con- 


stant x i a maximum value of the ratio ^ is obtained 
when .r„ — x i. 

In other words, for minimum reflux the liquid feed 
entering an intermediate level should be admitted in 
amount and at a level such that the composition of the 
liquid descending in the column has the same composi- 
tion at that level as the entering liquid. 


Example of Use of Preceding Formulas 

As an example, let us consider the case where we 
are rectifying a liquid whose molecular composition is 
40 per cent oxygen. Then x„ — 0.40. The molecular 
composition of the vapor having phase equilibrium with 
the liquid is, according to Baly, 15.5 per cent; i.e.; 

Vo ~ ' 0.155 

Let us assume that we obtain pure liquid oxygen at 
the bottom and pure nitrogen vapor at the top o<* the 
column. On this assumption, we have: 

X — V, ~ 1 x l - ?/, — 0 

For oxygen, Ln ” 51.15 cal. per gram, or 0.0731 cal. 
per c.c., and for nitrogen, L i =— 47.85 cal. per gram, or 
0.0598 cal. per cc. 

Substituting these values in the above equation be- 
tween M i and M v we obtain : 

M a = 2.42M, 

or Af, = 0.413M.1 

as the minimum relative amount of “reflux” liquid 
necessary. If the 40 per cent liquid is obtained by selec- 
tive liquefaction of a gaseous mixture of nitrogen and 
oxygen, the percentages of which have the same ratio 
as those of ordinary air, the increase of the oxygen 
percentage of the liquid being obtained by withdrawing 
a residual gas composed of pure nitrogen during the 


m 

process of liquefaction, then the amount of this pure 
nitrogen vapor available after liquefaction for use as 
“reflux” liquid may be calculated as follows; 

Dry air contains, by volume, 21 per cent oxygen and 
78 per cent nitrogen approximately, the remainder be- 
ing mostly argon, carbon dioxide and hydrogen — i.e., 
the relative molecular percentages of oxygen and nitro- 
gen in air are, say, 21 per cent oxygen and 79 per cent 
nitrogen. 

Since the oxygen contained in the 40 per cent liquid 
is 21 per cent of the original gaseous mixture, all of 
this liquid is 21 40 - 52!- per cent of the whole. 

Hence the pure nitrogen withdrawn during the forma- 
tion of the liquid enriched in oxygen is 100 — 51£ •= 
47* per cent of the whole. 

The minimum amount of nitrogen necessary as reflux 
liquid, being 0.413 times as much as the liquid enriched 
in oxygen, will be 0.413 \ 0.52! 0.217 of the whole. 

Hence there will be as surplus a maximum of 0.475 — 
0.217 25.8 per cent of the whole as pure nitrogen 

not necessary for perfect rectification. 

Continuation of this series of articles will be published 
in a subsequent issue. 

Surface Oxidation During Hardening 

One of the problems now being studied by the gage 
steel committee of the Bureau of Standards is the 
dimensional changes on hardening. To determine this, 
an accurate 4-in. cylinder 1 in. in diameter is measured 
and weighed both before and after hardening. 

Surface oxidation may easily cause a scale to form 
thicker than the changes expected. If the scale is re- 
moved, some metal is lost and the change* recorded is 
less than that due to hardening alone. The dimensional 
changes on hardening may be completely masked by 
the scaling effect. Coatings such as enamels, sodium 
silicate and elect rodeposited silver have been tried in an 
effort to prevent oxidation in the air atmosphere of an 
electric furnace, but none was satisfactory under these 
conditions. However, by allowing illuminating gas to 
flow into the furnace at a rate just sufficient to burn the 
air leaking in, Oxidation was apparently inhibited with- 
out disagreeable fumes from the furnace. Scale is then 
formed only during transfer to the quenching bath and 
is removed by cleaning with gasoline and pickling for a 
short time in cold 10 per cent HJS0 4 . 

It was recently noticed that the 4-in. gage specimens, 
weighing about 400 grams, were losing from 0.5 to l.C 
gram in weight on hardening in this manner. To de- 
termine at what stage the loss occurred, a specimen wag 
heated to 800 deg. C. as above, and after holding in th< 
air for 5 seconds, was quenched in a small can of watei 
so that the scale could be recovered. The weight oi 
scale collected was 0.81 gram and the loss of weight o: 
the specimen was 0.56 gram. On pickling 10 minutes 
the specimen lost 0.19 gram more, and on repeating th 
pickling only 0.01 gram, showing that the acid remove 
residual scale not flaked off during the quenching^ bu 
does not attack the metal seriously. This specjjnen in 
creased in length by 0.0144 in. and in diameter by 0,000 
in. on hardening, but before pickling. On pickling i 
lost 0.0004 in. in both length and diameter, which i 
evidently the thickness of the remaining oxide. 

The total loss of 0.76 gram is equivalent to a laye 
of metal about 0.0004 in. thick over the whole surface 
or a loss of double that amount in length and diametei 
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Legal Notes 



By Wellington (Justin 

of the Chlnitfu I5:u 


Officers as Dual Agents 

Preemption AgainHt Validity of Transactions by Men 
Acting for Both Corporation* 

In a suit brought by the Mathieson Alkali Works 
against Arnold Hoffman & Co., Inc., the U. S. District 
Court in its opinion (280 Federal, 133 ) says that there 
is a strong presumption against the validity of transac- 
tions between corporations where conducted entirely 
through the agency of officers acting at the same time 
for both corporations, and the burden is on those who 
would maintain the transactions to show their entire 
fairness. 

And a settlement or acceptance of accounts rendered 
requires independent representation to the party to 
whom they are rendered, and there can be no account 
rendered as between corporations where the transac- 
tions are conducted entirely through* the agency of offi- 
cers acting at the same time for both. 

Again the court says that in a controversy between 
two corporations, when plaintiff corporation sought an 
accounting from defendant corporation, which was both 
a buyer and an agent for sale, with a limited agency, 
as in this case, the plaintiff is presumed to know what 
disposition was made of its own product and what it 
received for it from defendant, both as buyer and as 
sales agent. It is the duty of plaintiff, its officers and 
directors, to conduct its business with ordinary care, 
and the burden of explanation rests on it which cannot 
be sustained by a mere general claim that it confided 
implicitly in the defendant, so as to require the de- 
fendant to assume the burden. 

Further, it says that when a business transaction is 
dosed by an agent and his report is made thereon, the 
principal is charged with knowledge of what is reported, 
and cannot excuse himself from responsibility for action 
or inaction by continued reliance on one who is no 
longer a fiduciary as to completed transactions. 

Langmuir Patent Again Upheld 

Preliminary Injunction Granted Against Company Copying 
Tungsten-Nitrogen Lamps 

Application of the General Electric Co. for a pre- 
liminary injunction against the Incandescent Products, 
Inc., was recently granted on the basis of the Irving 
Langmuir patent No. 1,180,159, owned by the former. 
This patent has been upheld in many cases and in vari- 
ous jurisdictions, and the court says ordinarily a pat- 
entee presenting such facts is entitled to a preliminary 
injunction on a showing of infringement. (280 Federal 
Hep. 866T) 

The courts have written the history of the incandes- 
cent electric light lamps prior to the Langmuir inven- 
tion. The Edison elements were three — a carbon fila- 
ment, in a vacuum, inclosed in a glass chamber. These 
elements remained the same, with refinements, until 
Langmuir introduced into the art & co-ordination be- 
tween a coiled tungsten filament in nitrogen, argon or 


mercury vapor gas, inclosed in a glass chamber under 
pressure. 

The court says defendant’s lamps are designed for 
use in the ordinary circuits. Those manufactured di- 
rectly are rated at 150, 100 and 75 watts. The imported 
Austrian lamps sold by it are rated at 40 and 25 watts. 
There is in each a glass container with a coiled tungsten 
filament, filled with nitrogen gas under pressure. In 
the Austrian lamp the gas is a mixture of argon and 
nitrogen. 

Defendant's Action Willful Disregard of 
Established Rights 

There is nothing to distinguish defendant’s lamps 
from the plaintiff’s, as the entrance of the defend- 
ant into such business, after the establishment of 
the validity of the plaintiff’s patent in another juris- 
diction, indicates not only a slavish imitation but a 
willful disregard of established rights, says the court. 

Defendant contended that the Langmuir patent is 
limited by the measure of the effectiveness and life of 
the lamps, as contrasted with those in which a vacuum 
was used. But the court points out that the patent 
was granted on a structure definitely described and 
clearly portrayed, the privilege being for the structure 
and not the result. It says it was a device, and not a 
result, which was patented, and the defendant can avail 
itself of nothing because in its manufacture the parts 
used by the Langmuir are so inartistically correlated 
as to produce a less efficient result. 

Again, defendant called attention to the prior French 
patent La Tang No. 384,915 as an anticipation, and 
also to the Edison patent. But the court says the Lang- 
muir patent having a tungsten filament in nitrogen 
gas was not infringed by prior patents for a vacuum 
tungsten lamp, or for a lamp having a carbon filament 
in nitrogen gas. 

Sale of Element of Patented Combination Does Not Give 
Implicit License to Use Combination 

More litigation involving the infringement of the 
Langmuir patent No. 1,180,159 is found in two separate 
suits in equity brought by the General Electric Co., 
against the Continental Lamp Works, Inc., and against 
the United Lamp Manufacturers’ Corporation. (280 
Federal 840.) Defendants admitted the validity of the 
patents, but denied infringement, claiming an implied 
license. 

It appears that the General Electric Co., plaintiff, sold 
and continued to sell lamp bases for the lamp of the 
Langmuir patent to defendants after it knew or had 
reason to believe that the latter were using these bases 
in the manufacture of lamps infringing the Langmuir 
patent. Plaintiff contended that in making such sales 
it was not granting a license under the lamp patents, 
the contract of sale providing in red letters: 

“The sale of bases by us confers on the purchaser 
no license under any patents of the General Electric Co. 
covering or relating to the structure of incandescent 
lamps, or the materials, machines or processes used in 
their manufacture.” 

Trial Court Held Plaintiff's Knowledge 
Implied License 

Regardless of this, the defense contended that by rea- 
son of the purchase of the bases there was an implied 
license to use the lamps constructed under the Langmuir 
patent. The trial court Upheld this contention and leave 
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judgment for the defendants, upon the theory that the 
bases which the plaintiff sold to them were sold with 
the knowledge that these manufacturers were making 
the lamps under an implied license from the plaintiff, 
General Electric Co., and that because the bases which 
were sold could be used only in constructing a patented 
article (Langmuir construction), it is presumed in law 
to be intended, by both the buyer and seller, to be used 
for that specific purpose, and when the plaintiff made 
a sale it carried with it to the defendants an implied 
license. 

This decision was reversed by the United States 
Circuit Court of Appeals. It said the burden was upon 
the defendants to establish that the parties agreed, by 
a meeting of the minds, that the license contended for 
should be granted, or that when the bases were pur- 
chased the parties understood, and the defendants had 
adequate reason to assume, that they had received an 
implied license under the circumstances, which stopped 
the owners of the patent from denying that such was 
the intention of the parties at the time of the sales. 
And the court found the facts to be that there was 
nothing written or spoken from which a license was 
granted or might be implied. 

Inventor Controls Terms for Use 
of Invention 

Use of an invention can be obtained only on the in- 
ventor’s terms. Without paying or doing whatever he 
exacts, no one can be exempt from his right to be ex- 
cluded and, whatever the terms, the courts will enforce 
them, provided, of course, the licensee is not thereby 
required to violate some law outside of the patent law. 
On this point, in the case of United Nickel Co. vs. 
California Works, 25 Federal 475, the court said: 

“The selling of the solution does not authorize, infer- 
entially or otherwise, the use of it for the purpose of 
nickel-plating, whatever else it may be used for, without 
also procuring a license to nickel-plate under the first 
and fourth claims, which are separate inventions.” 

So where the owner of a patent sells a patented article 
suh'ect to a restriction, the purchasers, with notice of 
this limitation, could acquire no better rights than 
strangers to infringe upon that part or claim of the 
monopoly still secured to the patentee. And the sale of 
an element of a patented combination does not neces- 
sarily imply license to use the whole combination. But 
there is always a question of what is a fair inference 
from the transaction. 

In Edison Electric Co. vs. Peninsular Light Co., 
43 C. C. A. 479, Judge Lurton pointed out that there 
may be circumstances under which the sale of a patented 
article by the patentee will carry with it the right to 
use another in co-operation with the first, although the 
thing be covered by a second patent, such as where an 
article of a peculiar construction is sold which has no 
practical use unless it be used in combination with some 
subordinate part covered by the patent of the vendor 
and the right to use the latter in co-operation with the 
former might be implied under the circumstances. 

Rule of Law Covering Such Cases 

The law was stated by Judge Lurton in these words : 
"The limitation upon this is that the things which pass 
by implication only must be incidental to the grant, and 
directly necessary to the enjoyment of the thing 
granted; the foundation of the maxim lies in the 
presumption that the grantor intended to make his 


grant enjoyable. ... It is evident that the extent of 
an implied license must depend upon the peculiar facts 
of each case. The question in each case is whether or 
not the circumstances are such as to estop the vendor 
from asserting infringement.” 

In the case at bar this rule was applied. # The court 
said that the mere sale imparts no license, except where 
the circumstances plainly indicate that it did, or except 
where good faith required, or where it cannot be 
doubted that the vendees understood that they were 
getting a license. In view of the red-lettered provision 
in the terms of sale, there was no justification for the 
vendees’ assumption that they received a license under 
the patent. Neither conduct or language of the parties 
would justify the buyers of the bases in their use of 
the patented lamp in connection with same. The bases 
were capable of non-infringing uses, and the notice on 
its face was intended to w^rn against the use by in- 
fringement of the patent in suit. Therefore the lower 
court’s judgment was reversed. 


Breach of Implied Warranty 

Federal Court of Appeals Holds Payment of Price Does Not 
Bar Action for the Breach 

A question in sales law was presented in an action 
brought by the Lackawanna Steel Co. against the Her- 
brand Co. in the federal District Court, whose judg- 
ment was partly affirmed by the U. S. Circuit Court of 
Appeals. (280 Federal Rep., 12.) 

Suit was brought for the price of a large quantity 
of steel bars sold to defendant, which counterclaimed 
for damages alleged for an asserted breach of implied 
warranty of fitness of a large amount of steel bars 
purchased in the previous year. The damages claimed 
consisted of the difference between the invoice value of 
the defective steel and its scrap value ($4,605.15), to- 
gether with expenses incurred by plaintiff ($16,927.50) 
in manufacturing the defective forgings. 

Plaintiff denied the claims of defendant. First, be- 
cause defendant paid in full for the steel after it knew 
or should have known of the alleged defects therein. 
Second, because there was a general custom existing 
in the steel trade at the time whereby the manufacturer 
was not liable for the cost of labor or other expense 
incurred by the buyer in working defective steel, but 
that the latter’s remedy with respect to reimbursement 
was limited to the replacement of the steel. 

A verdict was directed upon the sole ground that de- 
fendant’s right to complain of the defective steel was 
barred by its voluntary payment of the purchase price 
in full, with knowledge of the defects. It is a general 
rule of law that money voluntarily paid with full knowl- 
edge of the facts cannot be recovered. 

Question of Waiver of Warranty Is 
a Question of Fact 

But the Court of Appeals points out that an action 
for breach of warranty is not barred as a matter of law 
by payment of price. A retention of goods purchased 
and the payment of the price, or suffering the seller to 
recover a judgment therefore without defense and with 
knowledge of breach of warranty, does not as matter 
of law bar an action for the breach. The question of 
waiver of the warranty is at the most one of fad. 
Nor does retention of goods and payment bar an action 
for breach of warranty under the uniform sales act 
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as in force in Ohio. And while the extension of time 
granted for payment would furnish a good consideration 
for the waiver of action for breach of warranty, an 
extension does not as matter of law show such a waiver 
under the uniform sales act. 

Now whether the defendant waived its right to dam- 
ages under the circumstances of having paid without 
protest, etc., was a question of fact that should be left 
to a jury to decide. 

Custom Limiting Liability Held Not 
Unreasonable 

The custom in the steel trade as alluded to was estab- 
lished by witnesses, and this custom, under which the 
buyer’s only remedy for defective steel was replacement 
or credit for its value, at the buver’s option, the seller 
not being liable for cost of labor or other consequential 
damage, the court held was not an unreasonable custom. 

But the court said this custom did not forbid a re- 
covery for failure to replace defective and unused steel, 
whose purchase price was great 1\ in excess ol its scrap 
value; the seller being asked to replace such defective 
steel and having failed to make such replacement. 

For error of the District Court in directing verdict 
for plaintiff in full of its claim tin* judgment was or- 
dered reversed unless the plaintiff should remit from 
the judgment the sum of $4,605 15, covering the defec- 
tive steel. 


INVw Quenching l ank 

Fig. 1 shows a quenching device recently designed by 
the W. S. Rockwell Co. The rectangular tank is filled 
to any desired depth with circulating oil or water. 
Heated metal parts of such size and shape as will permit 



tumbling about, are then dropped into the submerged end 
of the rotating drum. It is then automatically picked 
up in small batches by the internal thread of the rotat- 
ing tank and conveyed through the quenching fluid as it 
is raised to the cone-shaped discharge spout. Naturally 
the device works best with a continuous flow of heated 
metal. 


New Model Sderoscope 

^The problem of recording indications of the well- 
J^pown Shore Rebound Reading Scleroscope Model C was 
solved by the use of a comparatively long hammer F, 
which, being much heavier, develops the same striking 
force by dropping only a short distance (} in.). This 
principle is embodied in the “Model D Recorder/' 


Although too complex to describe here at length, the 
hammer rebound is locked and recorded by means of a 
ball and hollow cone clutch. This clutch is made passive 
and active by raising balls in their retainer cage out of 
jamming contact with the hammer body, or putting them 
back to jam on downward pressure— no movement in 
this direction is then possible. 

First Cycle ( Second Period) 

Thus when the hammer is ready to drop, its shoulder 
rests on the inner flange of the pilot sleeve E (see 
illustration), the upper end of which has just raised the 
ball cage G-J out of clutching contact. This bushing is 
held up by a hook. 

Upon releasing the hook, 
the hammer and its pilot 
sleeve E drop down together. 
The clutch having been left 
open, as it were, the ball cage 
remains up by friction of a 
band spring //. 

The hammer strikes first, 
a moment later, the lower 
end the pilot sleeve E, which 
falls a little further, strikes 
the downward extending in- 
ner shoulder of the ball re- 
tainer sleeve G, instantly 
dropping them in jamming 
contact with the hammer. 
M The movement of the ball 

cage s'e‘>ve is very short; the 
A last part of its critical 

period, or just when the balls 
J begin to touch the hammer 

body, is done at the moment 
the hammer is brought to 
momentary rest preparatory 
B to rebounding. 

The balls now in position 
do not retard the rebound 
but absolutely prevent a re- 
verse motion, hence the 
slightest rebound is fixed 
positively and faithfully re- 

MnhKi, i> recorder corded. 

Second Cycle 

The hammer F, now locked firmly in the hardened 
cone sleeve K, the ball retainer G and pilot sleeve E are 
all raised up together by a rack and pinion by knob B 
to an upper stop Q, Here the pilot sleeve catches on its 
hook D and the hammer is brought in contact with the 
dial hand rack bar M, moving it to the extent of the 
recorded rebound. The spiral spring inside of the knob 
B then holds the clutch hammer and dial hand fixed until 
the next test is made. 

First Cycle (First Period) 

The turn of knob forward against its spring causes 
movements inside which constitute the first cycle. In 
the first period of this cycle the clutch sleeve, with its 
hammer still locked in it, is caused to descend. Soon 
the hammer contacts with the previously hooked up 
pilot sleeve E, where it remains on it as a standard 
height rest. As the clutch sleeve descends more, the 
ball cage contacts with the pilot sleeve, de-clutches the 
hammer and releases the hook so that they drop again 
for the second test (see first cycle, second period). 
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Synopsis of Recent 
Chemical 6 Metallurgical Literature 


ZL; — — — - 1 — — - -Z 5s 

Manufacture of Blue Gag 

James Hall, of Glasgow, Scotland, 
presented at a recent gras association 
meeting operating results from work 
at the gas plant of that city when 1 
thorough test of the efficiency of water- 
gas operation was made recently. This 
test was a 24-hour run with two 
Humphreys and Glasgow earburetted 
water-gas sets operated as blue-gas 
generators, using coke as fuel. The 
operating cycle was 1 h minues blow, 1 
minute up-run, 2 minutes down-run, and 
J minute up-steam run. Clinkermg 
five times per set per day occupied from 
15 to 50 minutes for a total of 0.1(5 
hours out of the 24 operated. Some of 
the most interesting results are as fol 
lows: 

I U \ .mh-fn*»* eok< used per 1,000 ru ft of 

l*lin mm made 33 SO lb 

1 1< .iting \ a lie ■ <>l mm (gross), 

296 Ht.u per ru ft 

( '(imposition of mm 

II . If, S 

(Mi, II 

(’< > . ..Ill 

O ... .01 

* '( > ,md ILK . . 3 1 

\ . . . 7 2 

• ’ompo^ition ol blue gu t > 

ru . . !»li 

C . .Nil 

. .... KM, 

V . 711 

Further details can be found in (7ms 
imo'nal (London), page 209, issue of 
Jan. 24. 

Automatic Control of 
Water-Gas Sets 

In the current (February) number of 
American Gas Association Monthly, C. 
II. Stevick presents a history of the 
dt .olopment of automatic control of 
water-gas sets. The article also in- 
cludes full description of the U.G.I ther- 
mal automatic control equipment, the 
Gas Machinery Co. type of equipment, 
and the Kennedy automatic control ap- 
paratus as mad? by the Bartlett-Hay- 
ward Co. The mechanism thus de- 
scribed is planned exclusively for water- 
gas apparatus operation, but the 
methods and apparatus would be adapt- 
able tc other types of automatic process 
control where periodic opening and 
closing of valves, lids, etc., is necessary. 
Chemical engineers having problems of 
this sort will find this review of the 
subject particularly pertinent. 


Electroplating With Cobalt 

A few years ago some Canadian re- 
search workers in the Canadian De- 
partment for Mines created considerable 
interest by putting forward a proposal 
to use cobalt as a metal for electro- 
plating in the place of nickel. The re- 
sults of these researches showed that 
cobalt could be deposited on brass, iron, 
steel, copper, tin, german silver, lead 
and britannia metal, and that the de- 
posits were firm, adherent, hard and 
uniform, and could be readily polished 


to a satisfactory finished surface. The 
cobalt deposited was harder than the 
nickel and the speed of deposition con- 
siderably greater. It was also claimed 
that its resistance to corrosion was 
definitely superior to that of nickel, 
and that, the deposits stood satisfac- 
torily all the usual bending, hammering 
and burnishing tests. The actual weight 
of cobalt required for a good coating 
was stated to be about a quarter that 
of nickel. These claims have not, ap- 


parently, been entirely substantiated in 
British workshop practice, according to 
The Engineer (Jan. 12, 1928), but it 
is possible to electroplate with cobalt 
quite satisfactorily and very rapidly. 
It is considered by that publication un- 
likely that cobalt will ever attain the 
industrial importance of its sister ele- 
ment nickel, but it has a peculiar in- 
terest of its own, and exercises con- 
siderable fascination upon those who 
work with it. 




Recent 

Chemical & Metallurgical Patents 


American Patents Issued Jail. 30, 1923 


The following number n have been 
.selected from the latest available issue of 
the Official daectte of the United States 
i ’a lent Office because they appeal to 
have pertinent Interest for P hem <( Met 
icadeis They will be studied later by 
('him «( .1/0 ’» staff and those which, In 


1 , 1 13.3rd) • Fuel and Manufacturing 
Unices*- Christian I (iillsfiap, Iowa 

1-113.367 Apparatus lm Oehydialing 
Fiuil. Vegetables and uihei Materia Is. 
Joseph 10. Kennedy. New York. 

1 . 1 1 3.3 SI - Accelerating the Vulcan- 
ization of Rubber and Method of ITo 
dueing the Same Stanley John Peachey, 
l>a\ eiipoi t. Stockport. England. 

I , M3, 1 ,‘19— I ‘roeCHs and Apparatus for 
Inltoducing Electric Energy Into a Space 
ot Action. George T Southgati, Wash- 
ington. D. ( \ 

I.H2.151 -Process of Manufacturing 
Paper oi Pulp. Lewis Miller Jtooth, 
Planilb ld. N. .1 

1,413,492 — Apparatus for 1 Met mining 
tin 1 Relative I tensity of Two Gases. 
Ross F. MaeMiohael, (Miieago. III. 

1,443,538 — Foam for Preventing Evap- 
oration of Stored Liquids. Frank A. 
Howard, George 11. L. Kent. James M. 
Jennings, Elizabeth. N. J. 

1,443,647 — Apparatus for Recovering 
Solvent. Arthur Samuel O’Neil, Spring- 
field, Til. 

1,443,552 — Esters of Trihalogentertl- 
arv Rutyl Alcohol and Process of Form- 
ing Same, Thomas R. Aldrich, Detroit. 
Mich. 

1.443.602 — Preservative {’omposition 
Max G. Weber, Newark, N. J. 

1,413,616 Process for Separating Sol- 
ids by rrystallizntion from Solvents. 
Henry Vrneent Alrd Briscoe, London. 
England. 

1,443,618- Process of Making Poke. 
William Everard Davies, London, Eng- 
land. 


our Judgment, are most worth> will be 
published In abstract Jt Is recognized 
that we cannot alwu>s anticipate our 
readers’ interests and accordingly this 
advance list Is published for the benefit 
of those who may not care to await our 
judgment and synopsis 


1,1 13.674— Method foi the Treatment 
of Silicates With Acid m Order to obtain 
Saline Solid ions Free From Silica. Gian 
AIM no Plane. Rome, Italv 

1.143,697- - Manufacture and Produc- 
tion of Tanning Agents Robin Uruce 
('load, Liverpool, England. 

1,4 12,707- Roasting of Zinc Sulphide 
Ores. Preparatory to Leaching. Herbort 
W. Gcpp, M( I bourne, Victoria, Australia. 

1,413,708- Roasting of Zinc Sulphide 
( n os, Prt pur, itmy to Leaching Herbert 
William Gcpp, Melbourne, Victoria, Aus- 
tralia 

1,4 13.711 i 'miccnt ruling Process. 
Oliver Edward Merrill, Syracuse, N. Y. 

1,4 43,735-- Mixing Machine. Robert 
Edmondson, Rochester, N. V. 

1,413,7 12- Method of and Apparatus 
for Effecting Pontinuous Distillation. 
Francis M. Hess, Chicago, 111 

1,443,743 Vapor Pox or Still for Dis- 
tillation Systems. Francis M. Hess, 
Whiting, I mi 

1.443, 81 3-- Enamel and Method of 
Making the Same. Alexander L. Duval 
IV A drlan, Washington, Pa. 

1,443,81 6 -Electric Furnaces. Francis 
A. J. FitzGerald, Niagara Falls, N. Y, 

1,443,881 — Fermentation of Cellulose. 
Herbert Langwcll, Slockton-on-Tees, 
England. 

1., 443, 935— -Resinous Product. Louis 
Weisberg. Orantwood, N. J. 

1,44 3.936 — Process of Making a Mold- 
ing ('omposition. Lours Weisberg, 
Grantwood, N. J 


Complete specifications of anv (Initial ting 10c. to the Commissioner of Patents, 
States patent may be obtained by remit- Washington, D. C. 


Artificial Silk.— W. 0. Mitscherling, 
of the Atlas Powder Co., Wilmington, 
Del., has been granted a patent cover- 
ing a process for the preparation of 
viscose solutions of cellulose for the 
production of films or threads whereby 
the keeping qualities of the solution are 
improved, and at the same time the 
product is improved in quality. The 
ordinary carbon bisulphide viscose solu- 
tion is quite unstable and gradually de- 
composes so that the mass sets to a 
solid jelly in about a week. This of 
course necessitates spinning before the 
setting takes place. 

The process described in this patent 
is briefly as follows: The soda-cellulose 


is treated with carbon bisulphide to 
form the cellulose xanthate without 
aging the soda-cellulose and by using a 
weight of carbon bisulphide, which in- 
stead of being from 40 to 60 per cent of 
the weight of cellulose is only 30 to 82 
per cent of that weight. The tempera- 
ture does not have to be carriedeeo low, 
the patentee recommending a tempera- 
ture of approximately 20 deg. Q. The 
cellulose xanthate formed is dissolved 
without aging in an alkaline solvent 
containing an amount of caustic soda so 
that the total amount of caustic soda is 
not less than the weight of the cellulose 
and not more by 2 per cent 
In connection with this patent, it will 
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be interesting to refer to British patent 
183,882, which was granted to H. Drey- 
fus of London on Sept. 27, 1922, and 
which was abstracted in Ckem . & Met. 
on p. 1138 of the issue for Dec. (5, 1922. 
(1,435,650. % Nov. 14, 1922.) 


ous forms of cracking distillation of 
crude petroleum, resulting in various 
cuts or products, any of which may be 
washed by the solution of sludge acid 
soap described in this patent. (1,439,171. 
Dec. 18, 1922.) 


Oil Treatment -An improvement in 
petroleum refinery methods, particu- 
larly as they relate to the washing of 
mineral oil, paraffine wax and othei 
petroleum products, is described m a 
patent by Charles F. Kennedy, which 
has been assigned to the Atlantic Re- 
fining Co. of Philadelphia. The pur- 
pose of the washing, of course, is to 
improve the odor or color of the prod- 
uct or to render it non-emulsifying. Re- 
course is made to a suitably diluted 
solution of soap such as can be made by 
the combination of an alkali* metal oi 
ammonium salt with those organic or 
sulphonic acids found in ordinary acid 
sludge, such as results from the treat- 
ment of petroleum or petroleum distil- 
lates with strong or fuming sulphuric 
acid. Another and perhaps bettei 


Dyes — A new yellow dye which is in- 
soluble in water and in most organic 
solvents and for which is claimed su- 
perior fastness to washing, acids, chlo- 
rine and to light, is covered by a patent 
taken out by Georg Kalischer, Jens 
Muller and Detlev Nissen, all of Frank- 
fort-on-the-Main, Germany, and as- 
signed to Leopold Cassella & Co., 
Gasellschaft mit Beschrankter ITaftung. 
This vat dye is prepared by heating 
methylanthraquinone with sulphur and 
aromatic compounds which contain the 
paradiamine-nucleus in their molecule. 
The paradiamines themselves such as 
benzidine, p-phenylenediamine and its 
substitution products are particularly 
well suited for the reaction. The 
quantities of the paradiamines of the 
compounds containing the paradiamine- 
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nucleus may be varied considerably, but 
the proportion of 2 molecules 2-methyl- 
anthraquinone to 1 molecule paradia- 
mine has proved particularly advan- 
tageous. The dyes yield olive to brown 
colored vats with hydro sulphites from 
which vegetable fibers are dyed greenish 
to reddish-yellow shades. The new dye- 
stuffs are distinguished from those 
obtained by heating 2-methylanthra- 
quinone with sulphur alone by their 
different chemical behavior and also by 
their superior tinctorial properties. 
(1,440,833. Jan. 2, 1923.) 


Dehydration of Petroleum Emulsions 

— It is proposed to apply the principles 
of osmosis to effect a separation of 
water from emulsions of various petro- 
leum products. In brief, the process 
consists of separating a body of the 
emulsion from a body of water by 
means of a porous diaphragm, and 
causing a direct current of electricity 
to flow between these two bodies. The 
water particles of the emulsion are 
caused to pass through the diaphragm 
by osmosis, thus dehydrating the emul- 
sion. (1,440,835. Wynn Meredith, as- 
signor to Petroleum Rectifying Co., of 
San Francisco. Jan. 2, 1923.) 


Recovery of Phenol Vapor — Walter 
Runge and H. A. Curtis, of the Inter- 
national Coal Products Co., describe in 
two patents methods for recovery of 
phenol vapors evolved from solvent re- 
covery processes or from other gaseous 
mixtures. The first of these patents 
proposes the use of phenolates, the sec- 
ond the use of suitable tar-oils, such as 
the material commonly known as “dead 
oil.” 

“When the sodium phenolate solution 
is made by neutralizing a sodium hy- 
droxide solution of greater than 1.07 
specific gravity the resulting sodium 
phenolate solution is miscible with tar 
acids in all proportions. It is feasible 
to employ this absorbing function of 
the sodium phenolate solution to ad- 


source of these acids is the acid coke 
or tar which separates from the sludge. 

Washing wax-bearing mineral oil or 
distillates prior to chilling and press- 
ing is said to result in an improved 
crystalline structure of the wax formed 
upon chilling the oil, with resultant ini 
proved pressing qualities of the oil it- 
self, better and more complete separa- 
tion of the wax from the filter medium, 
an improved slack wax and a resultant 
improvement in the filtered oil. 

Thus, in fractionating crude petro- 
leum, as is indicated in Fig. 1. there is 
a residuum in the still which is heavy 
wax bdhring oil, from which heavy oi 
so-called cylinder lubricating oil may 
be produced. This residue may be 
washed with the soap solution previ- 
ously, referred to, and upon reducing its 
viscosity by the addition of naphtha 
or other low viscosity oil, it is chilled 
aiujl the contained solids of the nature of 
jMtfkroiatum separate out more readily. 
$8 tiff. 2 is indicated one of the vari- 
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FIG. 2— DIAGRAMMATIC REP RESENT AT ION OF A TYPICAL CRACKING 
* DISTILLATION OF CRUDE PETROLEUM 
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vantage in the recovering of the phenol- 
cresol-vapors from the gaseous mix- 
ture, and the present process employs 
the sodium phenolate solution of sodium 
cresylate solution — of the character spe- 
cified — as the absorbing agent for the 
phenol or cresol vapors. The sodium 
phenolate solution picks up much less 
tarbon dioxide from the air than would 
bo the case with sodium hydroxide or 
caustic soda. The process may be em- 
ployed as a continuous process or as 
an intermittent one/’ 

The second patent, relating to the use 
of tar-oils, employs oils distilled from 
tar between 170 and 230 deg. C., pref- 
erably oils freed from tar acid. 

Both patents are assigned to the 
Bregoat Corporation of America; and 
reference to this company’s process 
is made in describing the invention. 
(1,439,128, 1,440,108, granted Dec. 19, 
1922, and Dec. 26, 1922, respectively.) 


Purification of Liquors Containing 
Phenol — Two recent patents, both as- 
signed to the Koppers Co., Pittsburgh, 
relate to somewhat similar procedures 
for purification of waste liquor from 
ammonia stills of coke or gas plants 
and other waste liquor containing phe 
nol which cannot be discharged to waste 
because of the damage done in streams, 
lakes or other water courses. The first, 
of these patents, issued to Ralph L. 
Brown, relates to the use of certain 
phenol - destroying micro - organisms 
n hi eh are apparently of the bacterial 
type for the elimination of phenol ap- 
parently by oxidation to other unobjec- 
tionable compounds. The operation is 
conducted by passing the liquor through 
a filter of humus material properly 
activated by the presence of the suitable 
micro-organism. The other invention 
i elates to the use of humus material 
lor filtration with intermittent opera- 
tion during which the humus material 
L UJ >ed and then subsequently revived 
for re-use. (1,437,394 and 1,437,401, 
granted Dec. 5, 1922, respectively to 
Ralph L. Brown and to H. S. Davis and 
Saul D. Semenow.) 


Anesthetic Compound — Roger Adams 
and Ernest H. Volwiler have patented 
a process of manufacture of the normal 
butyl ester of para-amino benzoic acid, 
an anesthetic compound which may be 
used locally, infernally, for dusting on 
wounds and for anesthetic purposes in 
general. The compound is made by the 
reduction of the normal butyl ester of 
para-nitro benzoic acid. The latter is 
prepared by refluxing a mixture of 
para-nitro benzoic acid and butyl al- 
cohol with a small amount of concen- 
trated sulphuric acid for 8 hours. The 
reaction mixture is then distilled in a 
vacuum to remove the excess alcohol, 
the residue treated with dilute sodium 
carbonate solution, then extracted with 
ether, dried and distilled. After the 
ether has been removed, the residue is 
warmed up to vacuum for some time to 
remove the remainder of the normal 
butyl alcohol. The residue consists of 
fairly pure normal butyl ester of para- 

mtrobenaow which may be crystal* 


lized from petroleum ether. This nitro 
ester is mixed with powdered iron and 
20 per cent of hydrochloric acid added 
gradually, the mixture being kept at 
about 50 deg. C. during the reduction. 
The reaction mixture is filtered, made 
alkaline with sodium hydroxide and ex- 
tracted with ether. The compound may 
be crystallized from water or petroleum 
ether and has a melting point when 
pure of 57 to 58.5 deg. C. (1,440,652. 
Jan. 2, 1923.) 


Commercial Fertilizer — E. A. Mor- 
gan, of Dorchester, Mass., has patented 
a commercial fertilizer which he claims 
is exceedingly beneficial. Primarily, it 
consists in the use of an appreciable 
percentage of finely ground sulphur in 
a dry mixed fertilizer. For example, 
600 lb. of Canadian hard-wood ashes, 
200 lb. of commercial crude potassium 
carbonate, 400 lb. of powdered sulphur, 
400 lb. of sodium nitrate, 300 lb. of 
ground bone and 300 lb. of acid phos- 
phate make up what might be called a 
typical formula. Sometimes when a 
less concentrated fertilizer is desired, 
a proportion of 5 parts of sifted soil 
or loam, ground wood, sawdust, etc., to 
1 part of the fonnula is used. (1,440,- 
836. Jan. 2, 1923.) 


Method of Controlling Foaming of 
Boiling Liquids — C. E. Dolbear has as- 
signed to the Industrial Research Cor- 
poration of San Francisco the follow- 
ing patent on preventing foaming in 
boiling liquids. Both petroleum and 
chlorine individually have some effect 
on the diminution of foaming, but the 
author has found that if the lighter 
boiling petroleum oils (the lighter oils 
prevent foaming which would be pres- 
ent in the heavier boiling fractions), 
the so-called “slop distillate” or “tops,” 
are used in conjunction with chlorine 
(as the element or as chlorite or hypo- 
chlorite or other chlorine compound), 
the foaming is cut down by a very 
much greater amount. The author has 
used it particularly on potassium bear- 
ing brine. (1,440,973. Jan. 2, 1923.) 


Vulcanizable Composition — W, E, 
Gardner, of Pittsburgh, has patented 
the following compositions which can 
be vulcanized to any degree of hardness 
or softness, depending on the time of 
heating. Twenty-five per cent of com- 
mercial rubber is broken down on the 
rolls to a consistency of thick molasses, 
and the following ingredients are incor- 
porated with the rubber by sifting on 
to the roll: Sixty parts of fine Tripoli 
or its chemical or geological equivalent, 
5 parts of sized mica, 2 parts of hy- 
drated lime and 8 parts of sulphur. 
The compounding is then finished as 
usual on the roll and the sheets thus 
obtained can be treated in any way 
desired. (1,440,455. Jan. 2, 1923.) 


Process and Apparatus for Treating 
Rubber— G. B. Britton assigned to the 
Firestone Tire & Bobber Co. a patent 
on a machine for frying rubber sheets. 
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The washed sheet, thoroughly cleansed* 
is run through a pair of squeeze rollers 
and then into a small chamber, where 
it is treated with a blast of hot air 
from both sides. From this chamber it 
passes over a number of Seated rolls, 
finally being wound up in convenient 
rolled form. It should be noted that 
the last roller is water-cooled, in order 
to prevent any bad effect from the roll- 
ing of the heated rubber. (1,440,371. 
Jan. 2, 1923.) 

British Patents 

For complete npeellleHtlons of any British 
patent applj lo tin* Supoi intotideni British 
Patent Ollitv. Southampton Buildings, Chan- 
cery Lane, London, Knglnnd. 

Artificial Silk™ In the manufacture 
of artificial threads from an unripened 
viscose Employing an acid coagulating 
bath, the carbon bisulphide contained in 
the freshly precipitated acid threads is 
removed by treating the threads, with- 
out previous washing, with an alkaline 
hath. The threads may he m the form 
of hanks or layers of yarn, the bath 
may be maintained at 60 deg. C., and 
to it may be added a small quantity of 
sodium sulphide so as simultaneously to 
remove the sulphur; in that case, only 
a single washing is necessary. (Br, 
Pat. 187,942; not yet accepted. Glanz- 
fiiden Akt.-Ges., Petersdorf. Dec. 20, 
1922.) 


Chromium Compounds— Chromite is 
decomposed by treatment with sulphuric 
acid and an oxidizing agent, such as 
chromic acid, at a temperature above 
150 deg. C., the oxidizing agent, 
whether added directly to the reaction 
mixture or generated in *itu by electrol- 
ysis, being present in amount insuffi- 
cient to oxidize the iron completely. 
The chromite may first be treated with 
carbonaceous matter or a gaseous re- 
ducing agent at a red heat and part of 
the iron then extracted with dilute acid. 
Under the conditions set forth above, the 
chromium and part of the iron are con- 
verted into insoluble sulphates, from 
which the chromium is separated by 
adding a reducing agent to the diluted 
reaction mixture when the ferric sul- 
phate is reduced, leaving a residue of 
insoluble chromium sulphate. This com- 
pound may be decomposed by boiling in 
aqueous suspension with caustic alkalis 
or alkaline earths, alkali sulphides or 
carbonates, alkaline earth carbonates or 
ammonia to yield chromium hydroxide 
or basic carbonate; it may be heated 
with caustic soda or potash in presence 
of air and with the optional addition of 
other oxidizing agents to yield sodium 
or potassium chromate; .or it may be 
boiled with strong barium chloride or 
acetate solution to yield the correspond- 
ing chromium salt and barium sulphate. 
Alternatively it may be dissolved in 
dilute sulphuric acid in presence of 
ferric oxide and a small amount of 
oxidizing agent and the solution, after 
reduction of any ferric salt formed, 
treated with potassium sulphate for the 
production of chrome alum. 

Instead of first separating the insolu- 
ble chromium sulphate* the mixture of 
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insoluble chromium and iron sulphates 
obtained in the initial decomposition 
may be treated directly for the produc- 
tion of chromium oxide. 

In one process the mixed sulphates 
are washed* and heated with excess oi 
coal in a reducing atmosphere, a mix- 
ture of iron sulphide and chromium 
oxide being obtained. 

In another process, the mixed sub 
phates ht e boiled with a slight excess 
of alkali-sulphide solution and the black 
precipitate obtained ignited in a mim- 
ing atmosphere at red heat. 

In a third process the mixed sulphates 
are calcined and the resulting oxide* 
mixed with coal and heated in a redrn 
ing atmosphere. 

In each case the product is treated 
with acids to dissolve the iron, and the 
residual chromium oxide may be dis- 
solved m sulphuric acid in presence of 
a small amount of oxidizing agent and 
used for the preparation of olher 
chromium compounds. (Hr. Pat. 187, 
bdO. C. K. Potter, St. Annes- on-Sea, and 
F Robinson, Holton. Dec. 20, 1922.) 

Dehairing Hides- Skins, especially 
those of rabbits, hares, kangaroos and 
opossums, are treated for the removal 
and recovery of the fur and hair with- 
out impairing the usefulness of the 
skins for the production of leather, h\ 
immersing them in a solution of sul 
phito of soda, then in a solution of 
ammonia, and finally subjecting them 
to a sweating process. The solution of 
sulphite of soda is of about .‘1 per cent 
strength, and tin* skins are soaked 
therein for about 12 hours to remove 
blood and fatty matter. The solution of 
ammonia contains about 4 pints of 880 
ammonia in 4 gal. of water, and the 
treatment therewith is carried out m a 
closed vessel at a temperature of 80 to 
120 deg. F. for about 12 hours. The 
skins are left in the sweating vat for 
12 to 24 hours, the time varying accord 
ing to the strength of the ammonia so- 
lution used and the temperature at 
which the sweating is carried out. The 
hair is then removed by sniping or 
brushing, which operation should In- 
carried out as soon as possible after 
the removal of the skins from the 
sweating vat. (Hr. Pat. 180,008; not 
yet accepted. G. Duckworth, Victoria, 
Australia. Nov. 22, 1922.) 

Az.o Dyes and Chromium Cum pounds 

The chromium compounds of chro- 
mable azo dyes described in the parent 
specification are prepared by treating 
the dyestuffs in question in alkaline so- 
lution with the complex chromium com- 
pounds made by action of alkaline sus- 
pensions of chromium hydroxide on or- 
ganic compounds containing more than 
one hjpdroxyl group. The process per- 
mits the use of iron vessels. According 
to examples; (l) the dyestuff from 

diazotized 1 -amina-2-oxynaphthaleno-4- 
sulphonic acid and « naphthol, or that 
from diazotized l-oxy-2-amino-4-methyl- 
benaene-6-sulphonic acid and p-naphthol 
is refluxed with the product made 
by heating glycerine with caustic pot- 
ash and chromium hydroxide paste; 


after diluting with water and neutraliz- 
ing free alkali, the dyestuff is salted 
out; (2) the dyestuff from diazotized 
1 - oxybenzene - 2 - amino - 4 - ehloro - 6 - 
sul phonic acid and l-phenyl-3-methyl-5- 
pvrazolone is boiled with the chromium 
compound from gallic acid or glucose, 
the free alkali neutralized and the chro- 
mium compound salted out. The prod- 
ucts dye wool blue, violet or red shades 
last to light. 

Complex chromium compounds of or- 
ganic compounds containing more than 
<»no hydroxyl group are obtained by 
heating with alkaline suspensions of 
chromium hydroxide the parent com- 
pounds —for instance, polyhydric alco- 
hols and phenols, tanning agents, 
sugars, degradation products of cellu- 
lose and waste products from sulphite 
cellulose manufacture; glycerol, glycol, 
glucose, tannin, gallic acid and phloro- 
glucmol are mentioned. The compounds 
may in part, be separated from their 
aqueous solutions by evaporation or by 
salting out. (Br. Pat. 186,635. Soc. of 
Chemical industry and F. Straub, both 
ot Basel, Switzerland. Nov. 29, 1922.) 

Absorbing Gases — Apparatus in 
winch gases are absorbed by means of 
charcoal and recovered therefrom ami 
m which the charcoal is prepared for 
re use is so constructed that these steps 
arc performed in one continuous opera 



Hon. The annular sieve drum 3 is sub- 
\ided by radial imperforate partitions 
into a series of narrow sectors eontain- 
ng charcoal, and the annular space be- 
tween the drum 3 and the closed cylin- 
diical casing 1 is divided by partitions 
2. Gas entering at A passes radially 
through the charcoal, from which the 
absorbed constituents are recovered by 
rotating the drum so that sectors con- 
taining absorbed gas are subjected to 
the action of steam introduced from 
inlets 4. The mixture of steam and 
liberated gas leaves the apparatus at 5 
for condensation and recovery, any 
residual gas being returned by the inlet 
<»• The gas originally introduced at A 
passes again through the charcoal at 
B, thereby cooling and drying the char- 
coal, and the gas having been cooled, it 
is passed again through the charcoal 
by means of the inlet D to complete 
the cooling process, and is finally with- 
drawn at E. The gas streams and the 
steam current may be applied axially 
instead of radially, and it is also stated 
that the system of supply pipes may be 
rotated. The apparatus is described 


with reference to the removal of 
benzene from illuminating gas. (Br. 
Pat. 187,223. Farbwerke vorm. Meistei 
Lucius and Bruning, Hoechst-on-Main. 
Dec. 6, 1922.) 

Desulphurizing Oils — Petroleum and 
similar oils are desulphurized by vapor- 
izing the oil to convert the sulphur into 
sulphuretted hydrogen, and then treat- 
ing the vapors with water or steam 
and a gaseous dissociating agent such 
as chlorine or sulphur dioxide, prefer- 
ably under the action of a magnetic* 
field. The vaporized oil, steam and dis- 
sociating agent are led into a chamber, 
packed with firebrick, pumice, etc., and 
surrounded b> an electrical coil. The 
chamber is heated to 300 to 400 deg. C. 
In an example, the oil is vaporized, and 
the contained volume of sulphuretted 
hydrogen is determined. An equal vol- 
ume of chlorine or sulphur dioxide and 
five volumes of steam at 240 deg. F. are 
then admitted. (Hr. Pat. 186,738. W. 
R. Walkey, Westminster, and A. F. Bar- 
gate, London. Nov. 29, 1922.) 

Food Products From Colloid Mill — 

Fruit, vegetables, etc., are made into 
colloidal dispersions in water or other 
liquid by a mechanical process such as 
that described m specification 155,886; 
undesired constituents may be precipi- 
tated and the solution concentrated or 
dried. When giapes are treated, the 
cellulose may be coagulated by boiling 
or by alcohol, which may be added or 
produced by fermentation. Apples may 
be treated and the juice freed from eel 
luloso by boiling, mixed with sugar and 
evaporated to form a conserve, in 
treating beet, impurities may be coagu- 
lated by boiling and sugar separated 
in the ordinary way. Cacao beans may 
be treated and the solution heated to 
60 to 80 deg. C. to coagulate cellulose, 
lignin, etc. The solution is concentrated 
by drying with or without sugar and a 
protective colloid such as gelatine or 
Iceland moss, and the dry product 
pulverized. (Br. Pat. 186,756. Plau- 
son’s, Ltd, London. Nov. 29, 1922.) 


Hydrogen Peroxide— Hydrogen per- 
oxide is distilled from solutions con- 
taining or yielding it by bringing the 
solutions into contact with the highly 
heated surface of a liquid or a fused 
salt, the evolved vapors being rapidly 
condensed. The liquid br fused salt em- 
ployed is such that it can be heated, 
without boiling, to a temperature higher 
than the boiling point of the solution to 
be distilled, and this having been done, 
the solution is directed on to the heated 
surface either as a thin sheet or, prefer- 
ably, as a spray; a stream of air may 
be sucked through the liquid to prevent 
sudden frothing. The preferred ma- 
terial for the heated surface is sul- 
phuric acid or a fused bisulphate, and 
as examples of solutions which may be 
treated by the process, the following 
are mentioned: crude solutions of hy- 
drogen peroxide, sodium, potassium, or 
ammonium persulphate, persulphuric 
acid and inorganic peroxides. (Br. Pat. 
186,840. Woodlands, Ltd., Dover. Nov. 
29 , 1922 .) 
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Technical News of the Week 

Current Events in the Chemical, Metallurgical and Allied Industrial Helds 
Legislative Developments — Activities of Government Bureaus, Technical Societies and I rade Associations 


Bureau of Mines Plans 
Ceramic Studies 

Georgia Clays and Bauxites to Be In- 
vestigated in Co-operation With 
Manufacturers 

in the course of the investigation of 
the kaolins, bauxites and feldspars 
along the right of way of the Central 
of Georgia R.R., being conducted by the 
United States Bureau of Mines at its 
ceramic experiment station, Columbus, 
Ohio, under a co-operative agreement 
v ith the Central of Georgia R.R., which 
was recently renewed for another year, 
the work is being grouped under thro- 
heads — white ware clays, refractory 
clays and bauxites, and vitrified face 
brick. 

Jn order to attempt the separation 
from the whiteware clays of certain 
deleterious materials, a semi-commercial 
centrifugal elutriation outfit has been 
de\ isod by R. T. Stull, supervising 
ceramist of the Bureau of Mines, and 
set up at the Columbus station. With 
this outfit, about 1,000 lb. of clay is 
washed at one time. Seven clays have 
been so washed and seven more are 
-till to be washed and tests made on the 
several separations. The day washer 
has proved very satisfactory. The most 
highly purified material from the sev- 
eral days burns to a white body free 
fro i specks. 

Manufacturers to Co-operate 

Five hundred pounds of the most 
promising of these clays will be sent 
to the Homer Laughlin China Co., at 
Newell, W. Va., where about eight 
hundred pieces of china are to be made 
in accordance with pottery practice. The 
behavior of these clays, as to working 
properties, color, percentage loss, etc . 
will be tabulated. 

Some clays which are unsatisfactory 
for casting and jiggering can be used 
successfully in dry-press processes; so 
oOO lb. of one of the washed clays is to 
be made into tiles at the American 
Encaustic Tiling Co., Zanesville, Ohio, 
where this process is used. 

Electrical porcelain is to be made 
from another of the days at the plant 
of R. Thomas & Sons Co., East Liver- 
pool, Ohio. The body which is best 
suited for this purpose is to be worked 
out and prepared at the station. 

Proper dewatering methods will be 
studied in an endeavor to make both 
a saving in the tifine necessary to refine 
the clay and to improve its slaking 
properties. In this connection arrange- 
ments have been made to have some of 


Chemical Products From 
Ruhr Cut Off by 
Occupation 

Latest advices reaching Wash- 
ington from the Ruhr indicate 
that practically all hope of any 
early shipments of chemical prod- 
ucts from occupied Germany has 
been abandoned. Because of the 
exchange situation, however, it is 
believed that any stocks of chem- 
icals in unoccupied Germany will 
be shipped to the United States 
in preference to other countries. 


the slips washed by the Bureau of Mines 
put through a Dorr thickener and con- 
tinuous filter process. The Dorr Co. 
and the United Filters Corporation are 
co-operating in the work. 

Preheating in order to improve the 
casting properties of these clays will be 
tried out, as a preliminary investiga- 
tion has indicated that this property 
can be improved by such treatment. 

Tests of Impure Bauxites 

Great quantities of impure bauxites 
and bauxitic clays, which have been 
little utilized up to the present time, 
are being tested for their utility as 
material for refractories. 

Bricks made from these clays and 
bauxites have been proved to have a 
higher fusion temperature than the best 
grade of firebrick, exceptional hot 
crushing strength and low spalling ten- 
dency. These properties, together with 
the large range of basicity obtainable 
in such refractories made from it, should 
insure a large application. 

Tests are undir way to prove whether 
it is not possible to use the same mate- 
rial for the bond as is used in the grog, 
since this would greatly cheapen manu- 
facturing costs. 

The bauxite grog is to be electrically 
sintered at the Seattle station of the 
Bureau of Mines. This grog is to be 
used in the electric furnace refractories. 

Refractory Tests 

The refractories are to be tested out 
in electric furnace practice, and bungs 
for malleable iron furnaces. The refrac- 
tories are to be made at one of the 
plants of the Harbison-Walker Co., 
Pittsburgh, Pa. Mechanical strength, 
low spalling tendency and resistance 
to cinder abrasion are prime requisites 
for this type of refractory. 

The electric furnace refractories are 
to be tested at the plant of the Bonney 


Manning Will Lead A.C.S. 
Motor Fuel Symposium 

Motor fuels and substitutes will be 
the subject of discussion at a joint 
meeting of the gas and fuel chemists 
and petroleum chemists at the New 
Haven meeting of the American Chem- 
ical Society. Dr. Van II. Manning has 
consented to preside at this meeting and 
several well-known speakers will con- 
tribute important papers to the discus- 
sion. In addition to a resume of pres- 
ent chemical knowledge in this field, 
some important new research results on 
several phases of the motor fuel prob- 
lem will be included. 


British Report on 
TraiiKUiiHwion of Heat 

A recent report of the Food Investi- 
gation Board of the British Govern- 
ment gives particulars of experiments 
carried out at the instance of the engi- 
neering committee of the board. The 
primary purpose was to obtain data 
which would be of assistance in investi- 
gations on problems of insulation con- 
nected with cold storage construction, 
but as the work progressed it became 
somewhat more general in character 
and a large number of the experiments 
were carried out as pure problems of 
engineering. 

The process of the transfer of heat 
by convection of air has been exhaus- 
tively investigated, and it is said that 
the experiments throw new light on the 
mechanism of convection, especially in 
connection with the loss of heat from 
parallel vertical walls with an air space 
between. It is believed that these re- 
sults will be of service not only in cold 
storage work but in various other de- 
partments of engineering. 


Floyd Co., Columbus, Ohio, in a Heroult 
furnace melting alloy steel. The re- 
quisites for such refractories are high 
fusion point and low slag penetration. 

The bung brick, which have to with- 
stand considerable heat together with 
sudden temperature changes, are to be 
tested at the plant of the Ohio Malle- 
able Iron Co., Columbus, Ohio. 

Large deposits of feldspar notosuffi- 
ciently pure for pottery purposes exist 
along the right of way of the Central 
of Georgia R.R. These deposits can 
probably be utilized, together with some 
of the white clays, for making a semi- 
vitreous face brick. It is the purpose 
of the Bureau of Mines to run an in- 
vestigation pursuant to the utilization 
of this material. * 
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House Approves Federal 
Sale of Nitrate 

Rfwmirrmd* Adoption of Resolution to 
Authorise Government Sales of 
Fertilizer and Insecticide 

With an amendment extending the 
period through the calendar year 1924 
as well as throughout 192.1, the House 
Committee on Agriculture has reported, 
with a recommendation for adoption, 
the Senate joint resolution authorizing 
and directing the President to procure 
stocks of nitrate of soda and calcium 
arsenate and to dispose of them at cost. 
The resolution also creates a $10,000,- 
000 revolving fund for this purpose. 

During and immediately after tie 1 
war, nitrate of soda was purchased 1>\ 
the government and sold at. cost to 
farmers under authority of the food 
control act. Charles J, Brand, who v\ ;iv 
chief of the Bureau of Markets of the 
Department of Agriculture at that time, 
testified before the House committee 
that during 1917 and 1918 120,000 tons 
;>f nitrate was purchased in Chile Only 
7H, 000 tons was received in time to. he 
distributed during the season of 1 9 IK. 
Korty thousand tons of the 1918 pur- 
chases remained on hand and was sold 
n 1919, together with 111,000 Ions do 
dared surplus by the War Department 
md distributed by the Department of 
Agriculture, the total for the 2 years 
mder this form of distribution being 
-*28,000 tons. The testimony showed 
hat the 1918 and 1919 nitrate deals of 
he Department of Agriculture involved 
tbout, $20,000,000 and that the opera- 
ions wore conducted without loss and 
vith a small fraction of 1 per cent gain. 

'ompetition Among Nitrate Importers 

B. M. Baruch, former chairman of the 
iVur Industries Board, and L. L. Sum- 
ners, formerly a member of the Muni- 
ions Board of the Council of National 
defense, told the House committee that 
ompetition among importers of Chilean 
litrate has been keen and that there 
lave been no evidences of combinations 
»r price-fixing agreements. 

The committee amended the Senate 
esolution to apply to 1924, because th<* 
eason when farmers purchase both 
litrate and calcium arsenate is well ad- 
anced for this calendar year. 

The report shows that government 
listribution of nitrate in 1919 repres- 
ented sales in 18 states from 21 stor- 
es points. The normal quantity of 
litrate of soda used for agricultuia! 
»urposes in the United States annually 
s between 250,000 and 100,000 tons. 

The report points out thut white ar- 
cnic, which is chiefly a product of the 
opper smelters of the United States, 
s atailahle only in limited quantities 
mder existing circumstances. 

The Department of Agriculture 
ecommends the use of calcium arsenate 
s an insecticide for the control of the 
oil weevil. Its use for this purpose 
egan only in 1919 and has increased 
o rapidly that the supply has not kept 
ace with the demand. 

White arsenic is oxidized to arsenic 


acid under very carefully controlled con- 
ditions. The arsenic acid is then com- 
bined with hydrate of lime, both proces- 
ses under very strictly controlled opera- 
tion, and by the use of elaborate fac- 
tory equipment, to produce calcium or 
lime arsenate. This careful preparation 
ks of the utmost importance, as an im- 
properly prepared product might readily 
kill a large number of plants. 

In 1922 about 8,000 tons of calcium 
arsenate was sold and did not satisfy 
the demand. In the manufacture of this 
tonnage 1,000 tons of white arsenic 
was required. The probable minimum 
demand for the present and future sea- 
sons is about, 12,000 tons of 2,000 lb. 


Kirin Explains Hoover Stand 
on Foreign Trade Zones 

Criticism of Secretary Hoover’s atti- 
tude on foreign trade zones and on the 
exemption from federal taxation of the 
income of American citizens engaged 
abroad has led Julius Klein, the director 
of the Bureau of Foreign and Domestic 
(Commerce, to make the following ex- 
planation: 

“The kind of products which are most 
likely to be imported into foreign trade 
zones for re-exportation are raw ma- 
terials and certain types of bulk food- 
stuffs for which, under favorable condi- 
tions, we might become distributors. 
Such products art* very largely of a 
non-competitive nature, many of them 
being on the free list of our tariff. 
Furthermore, they are produced, to a 
large extent, by tropical countries not 
possessing any considerable merchant 
marines. It is evident, therefore, that 
the creation of foreign trade zones 
could not possibly injure American in- 
dustry, while, on the other hand, they 
are likely to benefit our shipping by 
enabling it to obtain return cargoes. 
Then, too, the benefit to be derived from 
free trade zones is not confined entirely 
to exemption from customs formalities, 
but is also due to the simplification of 
shipping regulations which make for a 
more economical utilization of merchant 
vessels. 

Would Relieve Income Tax Burden 

“With reference to the question of 
tax exemption, Mr. Hoover’s proposal 
contemplates only the provision of re- 
lief for those incomes actually earned 
abroad in professional or trade activ- 
ities by Americans resident overseas. 
At present they are compelled to pay 
in most instances a double income tax, 
to the United States and to the country 
in which they earn their income. In 
the World War states, this double tax- 
ation amounts to practical confiscation, 
and is rapidly driving American citi- 
zens out of representation of our com- 
merce, abroad. We are, therefore, con- 
fronted with the unpleasant prospect 
of entrusting our commercial interests 
abroad to the hands of foreigners, which 
is, of course, undesirable under all cir- 
cumstances and decidedly dangerous. It 
is manifestly unjust, as it puts our 
citizens on a dearly unfavorable foot- 
ing as against their rivals.” 


Representative Favors 
Ford Shoals Offer 

Madden, of Illinois, Desires Matter 
Closed in Businesslike Manner 
— Has Confidence in Ford 

Unqualified acceptance of Henry 
Ford’s Muscle Shoals offer was pro- 
posed on Feb. 1 in the House, by Chair- 
man Madden of the Appropriations 
Committee. 

Representative Madden declared he 
viewed the matter purely from a busi- 
ness standpoint and that his desire was 
to put the great Alabama project in the 
hands of a man of demonstrated ca- 
pacity, irrespective of his politics. 

“I know of no person who has demon- 
strated a larger capacity to handle an 
undertaking of this magnitude than 
Henry Ford,” declared the Illinois 
member. 

Mr. Madden received an ovation as he 
concluded, many Democratic members 
from the Southern states being among 
those who rose to applaud him. 

History of the Project 

The appropriations chairman reviewed 
the whole history of the Muscle Shoals 
project und declared the issue had nar- 
2 ’owed itself down to whether the gov- 
ernment would spend another $100,000,- 
000 in completing the dams and plants 
and putting them in operation or would 
turn the whole project over to Mr. Ford 
and receive a “substantial return” annu- 
ally with a repayment at the end of 100 
years of practically what it had spent 
under the Ford offer. 

“We can’t stop now,” he said. “I feel 
wc owe it to the taxpayers, the farmers 
and the nation to finish the operation. 
My own judgment is we should accept 
the Ford offer and get out of the busi- 
ness so as better to provide for the com- 
mon defense in time of war and the 
welfare of the nation.” 

Pointing out that the government 
already had spent $107,000,000 on the 
project, Mr. Madden said estimates were 
that it would have to expend an addi- 
tional $84,000,000 to complete it and get 
i 4 into operation under government con- 
trol. Under the Ford offer, he added, 
the government would have to put up 
another $50,000,000 to complete the 
dams and other work and then the de- 
mand on the Federal Treasury would 
end. 

8 Per Cent Profit on Nitrate 
For his part, Mr. Ford, he went on, 
would agree to operate nitrate plant 
No. 2 to its present capacity of 40,000 
tons of nitrate annually, and in addition 
would keep the other plant fully 
equipped and ready for operation in the 
e\ ent of war. Profits on the sale of ni- 
trate to the farmers would be limited to 
8 per cent. 

“Mr. Ford agrees to pay the govern- 
ment $5,000,000 for the project,” he con- 
tinued. “In addition he would have to 
put up $59,000,000 to get the whole 
works into operation, so he would not 
get such a wonderful bargain.” 

In concluding Mr. Madden said he had 
tried not to take sides in*the matter but 
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to state “the plain, unvarnished facts,' 1 
sMhat the House might draw its con- 
elusions. 

While Representative Madden’s an- 
nouncement that he regards it desir- 
able for Congress to accept Henry 
Ford’s Muscle Shoals proposition did 
much to stimulate the flagging hope of 
the advocates of that proposal, it ap- 
parently has brought the realization of 
those hopes no nearer. 

It is admitted that this statement 
from such a prominent member of the 
House of Representatives is a great 
asset to the proponents of the Ford 
offer, but it is an asset which will be of 
more service in the next Congress than 
in this, since it is conceded that no vote 
can be had in the Senate at this session. 


Coke Plants Plan to Install 
New Ovens 

It is announced by the Columbia Steel 
Co. that a byproduct coke-oven plant of 
:-!3 new- type Koppers ovens will be con- 
structed near Salt Lake City, Utah, for 
carbonization of Utah coal. This in- 
stallation will have a carbonizing ca- 
pacity of approximately 1,000 tons of 
coal per day. It will be the first plant 
installed to carbonize Utah coal m a 
coke oven. 

An extension of the Republic Iron & 
Steel Co.'s Youngstown plant is planned 
to include a battery of 61 of the same 
type combination oven. This battery 
will be of the standard 12£-ton, 1311-in. 
average width oven, designed to car- 
bonize approximately 30 tons of coal 
per oven per day. 

The small gas oven developed some 
time ago by the Koppers Co. is to be 
given practical plant trial through the 
installation of eleven 62-ton ovens for 
the Battle Creek Gas Co., Battle Creek, 
Mich. These ovens will be 13i in. wide, 
designed for an average coking time 
anproximately 12 hours, giving the 
plant a capacity of about 1& million 
cubic feet of gas per day when fired 
with producer gas. The producer will 
utilize breeze and small coke and will 
operate in connection with a waste-heat 
boiler. Normally the plant will use 
producer gas for heating the ovens, but 
any individual oven or the entire bat- 
tery may be changed over to burn coke- 
oven gas for oven firing if desired. The 
new oven corresponds in general type 
with that which has been tested out 
during the past year or more at the 
Chicago By-Product Coke Co. plant, 
with only such modifications as change 
in size make necessary. 


Reviews Work of A.P.P.A. 

Hugh P. Baker, executive secretory 
of the American Paper and Pulp Asso- 
ciation, has opened a tour of the paper- 
making districts of the South and West, 
his first address having been delivered 
before the Virginia manufacturers at 
the Jefferson Hotel, on Feb. 6. He 
devoted his talk to a review of the 
work of the American Paper and Pulp 
Association, and made public a notable 
list of accomplishments of the associa- 
tion during the year just closed. 


French Purchase of Haber 
Rights Approved by Deputies 

The plan of the French Government 
to operate a fifty million franc nitrogen 
and synthetic ammonia plant and its 
agreement to purchase the rights of the 
Haber patent from the German Badische 
Anilin Co. today safely ran the gantlet 
of the anti-German criticism of mem- 
bers of the Chamber of Deputies, says 
an Associated Press dispatch dated Feb. 

6. Government leaders were confident 
that Parliament would approve the pro- 
posed use of the enormous Toulouse 
gunpowder plant for the manufacture 
of fertilizers and gunpowder materials. 

Louis Loucheur, former Minister of 
Reconstruction, was complimented for 
his success in negotiating for the Haber 
rights in 1919, for the option on which 
France paid 2,500,000 francs. The bal- 
ance* is to be paid when the factory is 
functioning normally. A French engi- 
neer has been for 9 months in the 
Badische Anilin plant watching the 
process of manufacture. Under the 
agreement France will be entitled to 
all developments in the process for 15 
years. Under the plan the French Gov- 
ernment will rent the Toulouse plant to 
a private corporation, but will subscribe 
for one-half ol the stock. 

Revised Winslow Bill 
Excludes Chemical Patents 

Chemical Foundation Trusts Not In- 
cluded in Those to Be Returned 
to Owners 

A new bill which represents majority 
sentiment among the members of the 
House Interstate Commerce Committee 
has been introduced by Representative 
Winslow, to provide for the return by 
the Alien Property Custodian of certain 
trusts held by him under the trading 
with the enemy act. This measure will 
displace the one on the same subject 
which has been considered by the com- 
mittee several months. 

The revised bill, broadly speaking, 
provides for the return of trusts valued 
at less than $10,000, but no more than 
that maximum amount shall be returned 
to any one person regardless of the 
number of trusts in which he may pos- 
sess an interest. A new provision is 
written in this bill stipulating that after 
its enactment dividends and interest on 
trusts still held shall be paid to the 
one for whom the trust is retained. 

Excludes Foundation Patents 

Exceptions to the bill are patents, 
trademarks and copyrights which have 
been “sold, licensed or otherwise dis- 
posed of” or which are involved in 
litigation “in which the United States, 
or any agency thereof, is a party.” This 
exception excludes from the provisions 
of the bill all the patents given into 
custody of the Chemical Foundation, 
Inc., and all licenses under these patents 
and the patents previously issued by 
the War Trade Board, and also excludes 
various patents held by the War De- 
partment and the Navy Department. 
The funds still to be held by the Cus- 


todian under the terms of the Knox- 
Porter peace resolution, together with 
several hundred million dollars worth 
of former enemy ships, will, in the opin- 
ion of administration officials, be a suffi- 
cient guarantee of American claims 
against Germany when adjudicated, al- 
though this administration has made it 
plain that it does not approve of con- 
fiscating the remainder of this property 
to pay these debts. This bill if enacted 
into law will provide: 

1. For the return to their former 
owners of all trusts of the value 
of $10,000 and under, and a like 
sum to be returned to the own- 
ers of all trusts whose value 
exceeds $10,000. 

There are approximately 28,000 
trusts held by the Alien Property 
Custodian valued at leBs than $10,- 
000 unjl approximately 2,200 trusts 
of the value of over $10,000; the 
total amount to be returned under 
this item alone will approximate 
$45,000,000. 

2. On and after the passage of the 
act, all income accruing to the 
various trusts will be remitted 
by the Custodian to the former 
owners or their beneficiaries. 

3. All patents that are not the sub- 
ject of litigation, such as in the 
suit of the United States Gov- 
ernment. vs. the Chemical Foun- 
dation, Inc., or those that have 
been sold or assigned to the 
War and Navy Departments, 
will be returned by the Cus- 
todian. 

This includes patents that are 
held by the Custodian and have not 
been sold, assigned or licensed by 
the previous administration to any 
government department or the 
Chemical Foundation. 

4. Fugitives from justice are pre- 
vented from receiving any re- 
turn of their property. 

5. Another provision permits a cor- 
poration, partnership, or asso- 
ciation to recover their property 
if their principal place of busi- 
ness is outside of Germany, Aus- 
tria or Hungary and the major- 
ity of their stock is not owned 
by individuals of German, Aus- 
trian or Hungarian nationality. 

This includes certain banks, cor- 
porations, etc., in those nations 
which formerly were a part of the 
Austro-Hungarian Empire, and 
those portions of Germany which 
are Polish or Danish territory, or 
Alsace or Lorraine, now French 
territory. 

6. Extends power of the Custodian 
in deciding expatriation claims. 

This relates to Americans or 
naturalized Americans who were 
caught in Germany or Austria at 
the outset of the war and whose 
property was seized and who have 
not satisfactorily explained or satis- 
fied the State Department that they 
did not expatriate themselv^. 

No estimate has yet been prepared 
of the full effect of this bill as revised, 
Testimony before the committee by 
Alien Property Custodian Miller showed 
that there are 28,144 trusts held by that 
official valued at $10,000 or less each, 
the return of which would involve $22,- 
122,002, leaving still in custody 2,224 
trusts valued at $296,235,899. 
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Expect New Dye Customs 
Rules This Month 

Special Deputy Appraiser of the Port 
of New York John Donnelly stated last 
week that tentative rules and regula- 
tions governing 1 the customs appraisal 
of imported dyes may be issued by the 
Division of Customs, Treasury Depart- 
ment, prior to Feb. 15. The rules that 
will be issued will be of a temporary 
nature only and subject to change when* 
such change may improve the method 
of ascertaining the tariff values of in 
coming dyes. 

“We want importers and manufac- 
turers to ‘shoot’ at these rules when 
they are issued,” Mr. Donnelly declared. 
“This,” he continued, “will enable us 
to perfect them from time to time in 
accordance with suggestions from in- 
terested parties.” 

The draft of the new rules, as pre- 
pared by the appraising officers at New 
York, were to have been submitted to 
the Treasury Department last week. It 
is believed that several days will he 
consumed by the Treasury in studying 
the draft as submitted and making any 
necessary changes. This means, it was 
explained, that the tentative or lest 
rules will be in operation possibly on or 
about Feb. 15. 


Canadian Experimental Farms 
Reports Busy Year 

In the latest, report of the work pm- 
formed by the Division of Chemistry of 
the Dominion Experimental Farms iti 
Canada during the past year, details 
and the results are given of the exami- 
nation of 4,1122 samples sent in for 
analysis from different parts of tin- 
country and including every province 
Of these samples, (520 were of soils, 145 
of manure and fertilizers, 597 of forage 
plants, fodders and feeding stuffs, 200 
of waters, 2,100 samples of food prod- 
ucts from the Meat and Canned Foods 
Division, and 2(52 under the head of 
miscellaneous, including dairy products, 
insecticides and fungicides. 

The investigational work on soils for 
the Reclamation Service of the Depart 
ment of the Interior, which was begun 
2 years ago for the purpose of assisting 
in classification of the irrigable lands 
of southern Alberta and southwestern 
Saskatchewan, has been continued. The 
chief object of this work is the deter- 
mination of alkali, enabling a report to 
be made upon the lands examined, as 
to their suitability or otherwise for cul- 
tivation under irrigation. 

As required and in as far as circum- 
stances permitted, analytical work and 
research was undertaken during the 
year for the several branches of the 
Department of Agriculture, the Post 
Office Department, the Department of 
the Interior, Department of Customs 
and Excise, Department of Marine and 
Fisheries, Department of Naval Serv- 
ice, and the several commissions and 
boards in connection with soldiers’ 
civil re-establishment and settlement, 
so that the division acts as a bureau of 
chemistry for the entire government 
service. 


New Laboratory Planned 
for Johns Hopkins 


Paint Concern Restrained 
on Misbranding Charge 


Plans for a new chemical laboratory 
for the Johns Hopkins University, to be 
erected at Homewood at a cost of about 
$000,000, have been completed. The 
details of the building have not been 
made public, but it is known that the 
type of architecture will conform to the 
Colonial style of the buildings in that 
group. 


New Anode Alloy Cuts 
Copper Cost 

Copper-Silicon Alloy Developed by C. G. 
Fink Reduces Anaconda Co.’s 
Costs to 6.4c. Per Pound 


From the standpoint of technology, 
the most interesting and important 
portion of the annual report of the 
Anaconda-Copper Minning Co. is the fol- 
lowing statement referring to electro- 
metallurgical practice at Chuquicamata: 
“The solution is electrolyzed with a 
special copper-silicon anode which has 
greatly reduced the cost.” 

At this plant the solution for elec- 
trolysis is formed by leaching oxide 
oics containing about 1.8 per cent Cu 
with dilute sulphuric acid. In the elec- 
trodeposition of copper from such cop- 
per sulphate electrolytes ferrosilieou 
anodes (about 87 per cent, Fe and 12 
per cent Si) have been largely employed 
in commercial practice. Lead has also 
been used. The copper-silicon anodes 
re 1 erred to contain 15 to 25 per cent Si, 
2 to 15 per cent Mn, 0.5 to 10 per cent 
l’b, 0.01 to 10 per cent Ba or (5a, with 
the remainder Cu.' 

These have the advantage over ferro- 
silicon anodes that a normally lower 
voltage can be used and substantially 
no iron is introduced into the electro 
lyte by corrosion of the anode, whereas 
with ferrosilicon anodes a very con- 
siderable contamination of the elec- 
trolyte by introduction of iron takes 
place, and this contamination increases 
progressively with recirculation of the 
electrolyte.* 


Long Life of Anodes 


By avoiding such introduction of iron 
the copper-silicon anode materially de- 
creases the cost of maintaining a low 
iron content in the electrolyte, since 
the electrolyte can be used for longer 
periods of time without requiring purifi- 
cation, thus reducing the acid lost with 
the impure electrolyte and reducing the 
amount of impure copper formed. As 
compared with the use of a lead anode, 
the copper-silicon anode presents the 
advantage of increased efficiency, par- 
ticularly in electrolytes containing iron, 
inasmuch as lead anodes give extremely 
low current efficiency with such elec- 
trolytes unless special precautions are 
taken to keep the iron in the ferrous 
condition. The anode loss is materially 
less than with either ferrosilicon or 
lead anodes, with certain electrolytes, 
particularly copper sulphate electrolytes 


• turn 

Issued Jan. 9. 1928, to Colin G. Fink 
signor to Chile Exploration Co. 


Misrepresentation in the advertise- 
ment and sale of paint was found by the 
Federal Trade Commission in the case 
of L. C. Orrell & Co., of Chicago, 111. 
It developed in the commission’s investi- 
gation that the company sold and offered 
for sale, through catalogs and other 
literature, ready mixed paints under the 
principal brand of “Painters’ Pure 
Paint.” This brand, the commission 
found, was represented as “100 per cent 
pure” and as composed of pure ingre- 
dients, whereas the fact was that sub- 
stitutes comprised the principal com- 
ponent parts of such paints. 

By specific terms of the commission’s 
order, L. C. Orrell and Fredericka B. 
Orrell, co-partners in the Orrell com- 
pany, are prohibited from using repre- 
sentations of “Painters’ Pure Paint” 
brand or any other paint so offered and 
sold by respondents. 


Chemical Tariff Rate Protests 
Will Be Heard First 

Complaints against the chemical 
schedule of the new tariff act will be 
among the first to be investigated by 
the Tariff Commission, says a dispatch 
to the New York Journal of Commerce. 

The commission expects to take up 
early next week the report of its ad- 
visory board with particular reference 
to the chemical schedule and investi- 
gations into costs of production as pre- 
liminary to public hearings which arc 
to start shortly thereafter. 

Lack of a quorum has delayed the 
commission in its plans to begin the 
preparation of recommendations to 
President Harding under the elastic 
provisions of the new law. Commis- 
sioner Edward P. Costigan is in the 
West and Commissioner William Bur- 
gess is ill, but is thought both will be 
ready to take up their duties next week. 


containing chlorides and nitrate. 
Owing to the relatively low cost of 
the anodes themselves in the first in- 
stance, and their resistance to breakage 
during handling and ordinary use, as 
well as their resistance to anodic dis- 
integration, the process can be carried 
out for long periods of time, with re- 
sulting low cost of operation for the 
anodes, as well as with economy of 
operation in low voltage and power 
consumption and high current efficiency. 

Reduction of Costa 

Referring again to the annual report 
of the Chile Copper Co., the cost per 
pound of copper exclusive of interest, 
depreciation and depletion dropped from 
10.8c. in 1021 to an average of 6.4c. in 
1922. In 1915 the figure was 16.34c. 
Percentage recovery of copper has im- 
proved from 66.87 per cent in 1915 to 
91.07 per cent in 1921. Present produc- 
tion rate is about. 200,000,000 lb. per 
year, but further extension in the use 
of the new anodes will probably raise 
this to 225,000,000 lb. per year by 
May, 1923. 
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Explosion Damages Helium 
Purification Plant 

It was not an “explosion of helium’' 
which damaged the purification plant 
at Langley Field, Va. In an official 
statement, R. B. Moore, chief chemist 
of the Bureau of Mines, declared that 
“there was no helium in the plant at 
the time of the accident and helium had 
absolutely nothing to do with the ex- 
plosion.” The accident took place 
when one of the liquefaction machines 
was being tested under air pressure. 

The plant at Langley Field is in- 
tended to purify helium after it has 
been used in airships. There is some 
infiltration of air through the gas hag 
which must be removed periodically to 
maintain the lifting power of helium. 
It is for that purpose that the plant is 
being provided at Langley Field. It has 
no connection whatever with the pro- 
duction plant at Fort Worth and this 
accident has no bearing whatsoever on 
the general helium program. 

Engineering Colleges 
Neglect Social Sciences 

Federated American Engineering 
Societies’ Committee Urges 
Broader Scope for Education 

The colleges of the country art' 
urged to “point engineers toward 
leadership in public affairs” in a re- 
port submitted to the Federated Ameri- 
can Engineering Societies by its com- 
mittee on industrial ideals, of which 
Prof. Joseph W. Roe, head of the de- 
partment of industrial engineering at 
New York University, is chairman. 

The report stresses the need of the 
engineer in public life, asserting that he 
must aid in removing the difficulties of 
the material world which he has cre- 
ated. Carrying out the idea expressed 
by Edwin Ludlow, past president of the 
American Institute of Mining and 
Metallurgical Engineers, that “this is 
an engineer’s country but a lawyer’s 
government,” the report continues: 

‘‘For a century, engineers have di- 
rected their energy toward the utiliza- 
tion of the physical forces and the 
materials of nature. The developments 
which they have brought about have 
created an epoch in human history. 

“While there developments have 
been of inestimable benefit and modern 
society could not exist without them, 
they have introduced many public 
problems and social readjustments so 
closely related to the engineer’s activi- 
ties that it is increasingly evident he 
roust assume an active part in their 
solution. 

Need for Public Service 

“Recognizing this growing need, the 
engineers of the country formed the 
Federated American Engineering so- 
cieties, primarily to place their knowl- 
edge and training at the public service 
on all public matters affecting engi- 
neering, or affected by it. 

"Engineering education, reflecting 
cloeely the attitude of engineers here- 


tofore, has confined its work almost ex- 
clusively to scientific and technical 
training, giving little if any attention to 
the social and human aspects of engi- 
neering enterprises. 

“The Federated American Engineer- 
ing Societies, therefore, speaking for 
the engineering profession, urges upon 
engineering colleges an increased at- 
tention to the social aspects of engi- 
neering activities and a broadening of 
their technical training in every way 
possible, to develop in engineering stu- 
dents the spirit of, and a capacity for, 
active leadership, not only in industry 
but in public affairs.” 

The other members of the commit- 
tee, whose report has been adopted by 
the governing body of the Federation, 
are: Mortimer E. Cooley, dean of the 
engineering schools of the University 
of Michigan, Prof. C. F. Scott of Yale 
University and J. C. Ralston of Spo- 
kane, Wash. 

Herty Optimistic on the 
Outlook for Industry 

Tells Boston Meeting Ruhr Occupation 

Will Cut Off German Byes, 

U. S. Will Not Notice It 

An optimistic view of the present 
status of the American synthetic or- 
ganic chemical industry was presented 
by Charles H. Herty, president of the 
Synthetic Organic* Chemical Manufac- 
turers’ Association, in a speech before 
the Northeastern Section of the Ameri- 
can Chemical Society in Boston, 
Feb. 10. 

“The economic* struggle now in 
progress between France and Ger- 
many will, in all probability, result in 
the cessation of exports of German 
dyes and other synthetic* organic 
chemicals, just as the blockade of Ger- 
man ports during the great war cut 
off all German chemical exports in 
1916,” said I>r. Herty. “It is very 
plain that with the Ruhr Basin iso- 
lated, thereby shutting off the coal 
needed for power and the essential raw 
materials, with transportation demoral- 
ized throughout the Rhine territory, 
which is the center of the dye and 
chemical industry in Germany, and, 
finally, with upset labor conditions as 
the result of French occupation, the 
crippling of the German chemical in- 
dustry must necessarily follow, un- 
less reparations questions are quickly 
settled by France and Germany.” 

Pre-War Conditions Changed 

The blockade of 1916 found the 
American textile industry in a very 
embarrassing position, for there was 
then in this country barely a few 
months' supply of necessary colors, and 
no factories, or even a nucleus of an 
industry prepared to make dyes and 
chemicals. These facts are too well 
known to need repetition here. The 
American chemical manufacturer can 
justifiably point with pride to the con- 
dition which exists today, with an 
American synthetic organic chemical 
industry ready to supply practically the 


Corn Products Acquires 
“Sealite” Rights 

Newly Developed Substance for Pre- 
venting Oil and Gasoline Evapora- 
tion Was Perfect^ by 
Standard Oil Co. 

Formal announcement has just been 
made that the Corn Products Refining 
Co. has acquired from the Standard De- 
velopment Co., a Standard Oil subsid- 
iary, control of all the rights of “Seal- 
ite,” the newly developed preparation 
used to prevent evaporation of oil in 
storage and to minimize the danger 
from lightning. Negotiations have been 
under way for some time for the con- 
trol of the product. The amount in- 
volved in the transfer was not made 
known. # 

Development of “Sealite” 

The product “Sealite” represents the 
result of several years’ research and 
development work by the technical staff 
of the Standard Oil Co. of New Jersey. 
The patents have been owned by the 
Standard Development Co. The product 
vent into general use in the refineries 
of the Standard Oil Co. of New Jersey 
and its subsidiaries last year. 

The principal constituents of “Sealite” 

- glucose, corn starch, glycerine, cal- 
cium chloride and glue — are produced 
by the Corn Products Co. at its various 
plants in the United States, and ar- 
rangements have been concluded to pro- 
duce the “Sealite” itself at these plants 
so that it may be delivered to the petro- 
leum refining and producing industry 
at a minimum cost. 

Properties of Compound 

It is explained that “Sealite” is a 
highly viscous fluid weighing approxi- 
mately 4.75 lb. per gallon and having 
the appearance of a thick white paint. 
Although its viscosity increases at low 
temperatures, it flows freely down to 25 
deg. F. It can be pumped, but only with 
great difficulty due to its high viscosity. 
Some of its constituents are of a drying 
character and some of a hygroscopic 
character, the proportions being so 
balanced that the material neither loses 
nor gains water upon exposure to the 
air. Tests and experience justify the 
conclusion that it is unaffected by at- 
mospheric conditions. 

It is chemically neutral, faintly sweet 
in odor and taste, non-poisonous, non- 
corrosive, and would be rated as non- 
combustible, although it decomposes 
under extreme temperatures, as do all 
organic materials. It is soluble in water 
in all proportions and insoluble in any 
petroleum oil in any proportion. It 
does not impart any color or odor to 
either crude or refined petroleum prod- 
ucts. It is not subject to fermentation 
or decay. 


entire needs of the country. As a mat- 
ter of fact, the American consumer 
would scarcely feel the result of the 
complete stoppage of German colors, 
ao well has the American industry 
progressed during the 6 years of its 
existence. 
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New Society Formed to 
Champion Chemist 

American Institute of Chemistry Wilt 
Devote Ijfforts to Promotion of 
Economic Status of Profession 



Personal 





The American Institute of Chemistry, 
an organization with the announced ob- 
jects of aiding in the establishment of 
the professional status of chemists and 
promoting their economic interests, was 
formally organized on Feb. 5 in New 
York City. Constitution and bylaws 
were adopted and temporary officers 
elected. 

The general purposes of the organ 
ization, as stated in the constitution, 
also include the compilation of a cod** 
of ethics and the promotion of popular 
appreciation of chemical research and 
control in the industrial field. The 
efforts of the Institute are to be devoted 
primarily to the interests of chemist « 
rather than to the interests of the 
science. In a general way the func- 
tions of the new society will follow the 
model of the British and Canadian In- 
stitutes of Chemistry. 

No Conflict With Present Societies 

“It is not the intention of thr Inst i 
tute to encroach upon the fields of use- 
fulness of tlu* American Chemical 
Society, the American Elcctrorhcmxul 
Society or the American Institute «>f 
Chemical Engineers,” says a statement 
of the president, Horace (». Byers. “On 
the contrary, it earnestly seeks the co- 
operation of those agencies in then- 
fields of usefulness with the efforts 
which the Institute will make in its own 
“The Institute does not propose to 
enter the field of publication in any 
connection either directly or indirectly,” 
continues the statement, “and it hopes 
to be mutually helpful to all the agen- 
cies of publication of chemical informa- 
tion which are now serving the public. 
The scientific papers presented at it:, 
meetings will seek publication in tie- 
present journals and every effort will 
be made by the Institute to co-operate 
with existing agencies for the benefit 
of the profession ” 

Its objects appeal naturally more 
strongly to the younger men, and de 
velopment will doubtless be guided 
largely by their influence. 

Temporary Officers 

Temporary officers were elected as 
follows: President, Horace G. Byers; 
vice-president, Lloyd Van Doren; treas- 
urer, Clarence K. Simon; secretary, 
Lloyd Lamborn. 

Councilors were selected as follows: 
Ralph E. Lee, L. R. Seidell, F. D. Crane, 
L. W. Parsons, H. L. Lourie, Casimir 
Fink, L. J. Matos, Miss C. M. Hoke, 
Stanislaus Skowronski. 

Membership of the new organization 
is to consist of fellows, associates and 
juniors. Fellows will comprise those 
who have had training equivalent to 
the B.S. degree in chemistry and a 
minimum of 5 years of experience. 
Associates must have the above educa- 
tional training and juniors may be 
undergraduate students. 


Richard V. Ageton, of the Bureau 
of Mines, who has been doing examina- 
tion work for the War Minerals Relief 
Commission, is acting as assistant chief 
mining engineer of the bureau. 

Prof. W. L. Badger, professor of 
chemical engineering, University of 
Michigan, Ann Arbor, Mich., is taking 
a year’s leave of absence beginning 
Feb. 1. He expects to continue his re- 
search work on evaporator design in 
Ann Arbor. 

Dr. Makston T. Bogekt, professor of 
chemistry in Columbia University, gave 
a lecture at Connecticut College for 
Women, New London, Conn., on Jan. 
23 on “Synthetic Dyestuffs and Their 
Bearing on the Life of the Individual 
and of the State.” 

I1enr\ T. Chandler, chemical and 
metallurgical engineer, has become con- 
nected with the Vanadium Corporation 
of America as metallurgical engineer, 
with headquarters at Detroit, Mich. He 
was formerly with the Ford Motor Co 
as research engineer and more recently 
was connected with C. II. Wills & Co., 
Marysville, Mich., manufacturers of 
automobiles. 

Pergival Christie has been elected 
picsident of the Taylor- Wharton Iron 
& Steel Co., High Bridge, N. J., suc- 
( ceding the late Knox Taylor. He has 
been vice-president and treasurer of 
the company for a number of years. 
Mr. Christie will also act as president 
of the William Wharton Co., Easton, 
Pa.; tlm Tioga Steel & Iron Co., and 
the Philadelphia Roll & Machine Co., 
both of Philadelphia, subsidiary or- 
ganizations. 

Wiggington E. Creed, president of 
the Columbia Steel Corporation, Pitts- 
burg, Calif., gave an interesting ad- 
dress on the progress of the steel in- 
dustry at the weekly luncheon of the 
Down Town Association, San Fran- 
cisco, on Jan. 25. 

H. R. Hanley has been appointed as- 
sociate professor of metallurgy at the 
School of Mines and Metallurgy, Rolla, 
Mo. 

Dr. Ellwood Hendrick spoke at the 
Sterling Laboratory, before the New 
Haven section of the A.C.S., New 
Haven, Conn., Feb. 13, on “Obligations 
in Chemistry.” 

John M. Hood, Jr., president of the 
Crown Cork & Seal Co., Baltimore, Md., 
has resigned. 

Herman Livingston and Paul Mc- 
Michael, chemical and mechanical 
engineers, have opened an office in the 
Woolworth Building, New York City. 

Dr. Thomas Midgley, Jr., research 
engineer of the General Motors Re- 
search Corporation, has unfortunately 
contracted organic lead poisoning from 
his work on lead compounds used in 
preparing anti-knock motor fuels. 


Although Dr. Midgley ’s condition is not 
at all serious, he is on leave for an 
indefinite vacation to recuperate. 

George Southgate has resigned 
from the Bureau of Soils, Washington, 

D. C., to accept a position with the 
Federal Phosphorus Co., Birmingham, 
Ala. 

Dr. P. V. Wells of the optics divi- 
sion of the Bureau of Standards, has 
resigned to take up research work for 

E. I. du Pont de Nemours & Co., Par- 
lin, N. J. 

Obituary 

Everett C. Britton, an official of 
PL I. du Pont de Nemours & Co., Wil- 
mington, Del., died at his local resi- 
dence, Jan. 29, from pneumonia. He 
was 38 years old. IDs entire business 
career was spent with the du Pont 
organization, and for some time he 
acted as assistant to the director of the 
high explosives operating department. 

David Cochrane, of the H. S. B. W. 
Cochrane Corporation, Philadelphia, 
Pa., the inventor, designer and first 
builder of the open-feed water heater 
which bears his name, died Jan. 24. Mr. 
Cochrane was born in Sawkey, Clack- 
manmonshirc, Scotland, in 1850, and in 
his early years worked as a pattern 
maker on the Clyde. In 1879 he came 
to the United States, where he entered 
the employment of P'erris & Miles, but 
shortly afterward went with the Har- 
rison Safety Boiler Works, then the 
builder of a sectional east-iron boiler. 
His open heater, brought out in 1883, 
was specifically designed to protect 
boilers from the effects of cold, un- 
purified feed water, and was itself 
the first to be built of cast-iron plates, 
to avoid corrosion. Mr. Cochrane was 
also the first to design a successful 
oil separator, a heater and receiver, 
and other appliances which have since 
become standard practice. He was dis- 
tinguished by great common sense in 
engineering matters and had a pecu- 
liar capacity for winnowing the wheat 
from the chaff and for simplifying 
construction. He was frequently con- 
sulted concerning the design of steam 
plants and his great contribution to 
steam engineering consisted in focusing 
attention upon the more efficient utili- 
zation of exhaust steam for heating 
buildings and for heating and purify- 
ing water to be used for feeding boil- 
ers and for industrial purposes. As 
early as 1894 he advocated the with- 
drawal of steam in course of expansion 
for feed heating and similar purposes, 
thus anticipating the present-day move- 
ment to provide all large turbines with 
bleeder connections. 
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What Shall We Do About Immigration? 

Leaders in Commerce, Finance and Industry Contribute Their 
Opinions to Symposium of National Manufacturers 
Association — Recommend Changes in Law 


ROBABLY no single economic ques- 
tion in this country is being so 
widely discussed at the present time as 
the fundamental problem of immigra- 
tion. Current shortages of labor, par- 
ticularly in the metal industries and 
building trades, have served to focus 
attention on our present immigration 
law and its operation under conditions 
that may be regarded as approximately 
normal. 

In view of the timely importance of 
the subject, the National Association of 
Manufacturers recently sent out an in- 
quiry asking a large number of repre- 
sentative men the question: “What 
shall we do about our immigration?” 
) orty-six responses were received from 
presidents of corporations, agricultural 
'coders, heads of great rad and water 
transportation systems, bankers, college 
professors, financiers and immigration 
specialists. The replies were prac- 
tically unanimous in recommending that 
the present 3 per cent quota law be 
amended. 

Constructive Suggestions 

in addition the following constructive 
suggestions have been picked out as 
summarizing the recommendations most 
generally agreed upon: 

The quota should be determined with 
Uu* ultimate object of obtaining not 
immigration, ami not according to the 
present method which in many in- 
stances causes a deficit of labor. 

The Secrotary of Labor should he 
authorized, on the presentation of sat- 
isfactory evidence of a shortage of 
labor m any industry, to bring about 
Hi*' admission of desirable immigrants 
to Mil the special need. 

A scientific selection of immigrants 
should he made by United States of- 
ficers, on tiie other side of the ocean, 
so that intending immigrants who do 
not qualify may he reject'd at the 
port of embarkation. 

A centralized bureau or commission 
should bo set up, so that all matters 
respecting immigration may lie han- 
dled by it in the moat expeditious, cf- 
tleient and practical way. 

The adoption of a more definite 
policy in the registration and distribu- 
tion of the immigrants. 

The nation should extend and make 
more humane Us method of receiving 
immigrants. 

A broader method of immigrant edu- 
cation is needed; one that will take 
him from the time of his entry and 
guide him properly for his naturaliza- 
tion. 

Abolition of the literacy test. 

Among those who contributed to the 
symposium were Judge Elbert H. Gary, 
W. W. Husband, Commissioner of Immi- 
gration; Frederick A. Wallis, former 


Immigration Commissioner at the Port 
of New York; Prof. Albert Shields, of 
Columbia University; Frederick Under- 
wood, president of the Erie Railroad; 
Lee J. Eastman, president of the 
Packard Motor Co. of New York, ami 
C. H. Markham, head of the Illinois 
Central system. 

Legislative Proposals 

It is interesting to know that the 
Immigration Committee of the House 
of Representatives is now considering 
and is reported to be in practical agree- 
ment. on a tentative redraft of the 
present immigration law. It is sug- 
gested by the committee that the 3 per 
cent quotas based on foreign nationals 
resident in this country in 1910 he 
changed to 2 per cent on the basis of 
the 1890 census. This would have the 
effect of sharply reducing the allotted 
number of immigrants from Italy, 
Greece and southeastern Europe, but it 
is reported that other features of the 
bill will so liberalize the present law 
that at least 200,000 more aliens than 
are now permitted will be allowed to 
enter. This would increase the present 
maximum to about 550,000 per year, it 
is estimated. 

To meet any shortages of skilled 
labor which may develop after the 
quotas are filled the Secretary of Labor 
would be authorized to admit workers 
in the groups needed when labor of like 
kind can not be found in America. 

Aliens returning from temporary 
visits to their home lands, the number 
of which may likely run as high as 
75,000 a year, are not counted in the 
quotas, as is now provided. 

Broad exceptions are established for 
the foreign kin of American citizens or 
the close relatives of permanently ad- 
mitted aliens. 

Another exception includes immi- 
grants who have resided for 5 years in 
contiguous territory, with their wives 
and children, provided they accompany 
them. 

The Immigration Committee aban- 
doned the idea of introducing the 
examination of aliens at the source, as 
well as the literacy tests. 

However, in order to obtain a con- 
sular certificate required for entrf the 
alien must fill out a form which in itself 
is a sort of literacy test. 


“Chem. & Met.” 

Weighted 

Index of Chemical Prices I 

i_;»h*‘ loo foi 

1913-14 

'Hum \\c<«k 

. . 175.04 

Lust week . . . 

. .175.08 

February, 1022 

.... 148 

February, 1021 . . 

166 

February. 1920 

252 

April, 4 018 (high ) . . 

286 

April. 1921 (low) , . 

140 

As the result of a 

typographical 

error in our issue of Feb. 7, 1928, this 1 

Index was reported as 

175.08 for “last 

week” (Jan. 31, 1923) 

and the proper 

quotation for that wee 

k was omitted. 

Correct figures for this Index since 1 

tin* first of the year are as follows: | 

Jan. 3,1923 .... 

. ..171.30 

Jan ID, 1923 .. 

. . . .172.79 

Jan 17, 1923 . . 

.. ..171.71 

Jan. 2 1. 1923 , .. 

. ...174.21 

Jan 31, 1 923 .... 

. . . 175.15 

Feb. 7. 1923 . . 

.175.08 

Felt. 11, 1923 

.175.64 


Chemical Price Changes 
During January 

Most of the price changes that 
occurred during January have not 
been of a fundamental character and 
in most instances were the result of 
current developments. The outstand- 
ing feature of the list was arsenic. The 
demand for calcium arsenate producers 
brought prices up from 15c. per lb. to 
152c. Bleaching powder was also ad- 
vanced by leading producers to 2c. per 
lb. The resale market advanced from 
2c. per lb. to 2&c. Importers of caustic 
potash showed a strong tendency to 
increase quotations and prices recorded 
a net advance of lc. per lb. during the 
month. Early in January quotations 
ranged around file, per lb. and during 
the latter part of the month prices ad- 
vanced to 7.1c. per lb. Carbonate of 
potash also advanced from 54c. per lb. 
to 6c. Permanganate of potash showed 
a gain of lie. per lb. for the month. 
Quotations opened at 16c. per. lb. and 
gradually advanced to 174c. Producers 
announced an increase of lc. per lb. on 
acetate of lead during January. Am- 
monium nitrate was sharply advanced 
due to the sold up condition of pro- 
ducers and the inability to import large 
quantities. Prices late in January were 
around 10k. per lb. 

There were only a few declines. Ox- 
alic acid, barium chloride, citric acid, 
red prussiate of potash, prus^ate of 
soda and acetate of soda showed slight 
reductions during the month. The 
transportation situation has had a 
strong effect on many commodities. On 
the whole chemical prices have been 
well maintained and producers are con- 
fident that business will show material 
expansion in the next few months. 
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New York Chemical Market 
Lacks Important Features 

But Few Significant Price Changes as 

Business Reflects an Unusual Lull 
— Shipping Conditions Improved 

New York, Feb. 10, 19211. 

Although on the surface the chemi- 
cal market in New York City has been 
practically featureless during- the past 
week, there is nevertheless abundant 
evidence that underlying: conditions are 
fundamentally sound. The consuming 
trades continue their activity and the 
fact that there has beet) a temporary 
lull in buying does not necessarily mcun 
that the consuming demand has been 
supplied. 

The shortage of freight cars re- 
ported m these columns lasf week has 
been considerably relieved and as a 
result the alkali and heavy chemical 
producers are again able to make fmt- 
sizod shipments. 

Arsenic and its compounds continue 
to be in demand and dealers are very 
firm in their belief that prices will 
reach much higher levels before sprwig. 
Lead arsenate has been advanced be- 
cause of the strong demand from the 
insecticide trade. Importers of white 
sal ammoniac, sodium sulphide, lump 
potash, alum and sodium fluoride 
quoted fractionally lower prices in an 
effort to attract new business. Car- 
bonate of potash, caustic potash, per 
munganatc of potash, salt cake, prus- 
siate of soda ami bleaching powder con* 
tinue along moderately active lines at 
former levels. 

Principal Brice Changes 

Acetic Arid — The general tone was 
quite steady, with 28 per cent material 
quoted at $2.15 per 100 lb., carload lots. 
Glacial was held at $12 per 100 lb. in 
barrels. 

Arctic Anhydride — Manufacturers 
announced lower prices for this ma- 
terial. The general range was around 
26(8)28e. per lb. The demand, how- 
ever, was somewhat unsteady. 

Arsenic — Resale goods were reported 
firm at 15k*. per 11). The general mar- 
ket is very strong, although a few odd 
lots are selling at slightly lower figures. 
Future shipments were held around 
16c. per lb. 

Barium ('hloride Leading importers 
offer spot goods at $90 per ton. Ship- 
ments quoted around $85. Domestic 
factors quote $95. Market rather ir- 
regular. 

Bicarbonate of Soda — - Producers 
quote the market around $1.75 per 100 
lb. in barrels and $2 per 100 lb. in 
kegs, f.o.b. works. The general move- 
ment is of a routine nature. 

Calcium Chloride — Manufacturers 
report transactions for the granular 
at 14c. per lb. Fused material is 
quoted at $20@$2l per ton, f.o.b. 
works. 

Carbonate of Potash — Imported ma- 
terial continues quite firm, with dealers 
quoting limited quantities of calcined 
$0-86 per cent at 6c. per lb, and 96-98 
per cent at 7@7|c, per lb. 


Caustic Potash — Several fair-sized 
lots have been sold at 7}(a)7£c. per lb. 
for the imported 88-92 per cent. Ship- 
ments are quite difficult to obtain be- 
low 7k. per lb. c.i.f. N. Y. 

(\ni stic Soda — Export business is 
without any special feature and prices 
for standard goods range around- 
$2.45(a)$5.50 per 100 lb. Railroad 
shipments have been somewhat im- 
proved and consumers have been able 
to purchase at 27c. per lb. for prompt 
shipment. Contracts continue at 2k. 
per lb., basis 60 per rent f.o.b. works. 

Lead Arsenate Producers report a 
very firm market, due to the increased 
demand from the insecticide trade. 
Sales of powdered recorded at 22c. per 
lb, with the paste at 12itc. 

Muriatic Acid A slightly firmer 
market was noted for the lower grade 
and producers were not inclined to 
shade 90c. per 100 lb. for the 18 deg. 
acid in tank cars. The 20 deg. acid held 
at $1 pei 100 lb. 


Company Dividend* and 
Financial Note* 

Standard Oil Dividends. On Feb. 7 
the Standard Oil Co. of Indiana an- 
nounced a quarterly dividend of 02k’., 
which is an increase of $1 per year over 
tin- rate paid on its old stock prior 
to the recent 100 per cent stock divi- 
dend. The old rate was $4 a year; the 
new is $2.50, equivalent to $5 on the 
old stock. 

On the same day the Imperial Oil 
Co., Ltd., of Canada, which is owned 
by the Standard Oil Co. of New Jersey, 
declared an extra dividend of $1 per 
share. If this is made a permanent 
quarterly feature the stock will be on 
a basis of $7 per year. 

Inpeisoll-Rand. The Ingersoll-Rand 
Co. has declared a quarterly dividend 
of 2 per cent on its common stock, pay- 
able March 1 to stockholders of record 
Feb. 17. This company had declared 
a 100 per cent stock dividend last De- 
cember, prior to which time the quar- 
terly rate had been per cent. 

Kastman Kodak. The directors of 
the Eastman Kodak Co. recently de- 
clared the usual quarterly dividend of 
$1.25 a share and in addition an extra 
75c. dividend on the common stock 
payable April 1. 

American Hide dr Leather Profits. 
The report of the American Hide & 
Leather Co. for the quarter ended Dec. 
21, 1922, shows a net income of $294,- 
875, which is equal to $2.25 per share 
on the $12,648,300 of preferred stock 
This compares with a net income of 
$268,209, or $2.12 per share, in the pre- 
ceding quarter and $207,601, or $1.65 
per share in the corresponding quarter 
of 1921. 

In 1921 this company reported a de- 
ficit of $550,257, while in 1922 the 
net income amounted to $1,022,660. 
It -should be pointed out, however, that 
the latter figure includes an extra- 
ordinary income for fire loss of $495,- 
000 . 


Nitric A eid — Manufacturers report 
sales of the 3G deg. at 41c. per lb. 
in carboys. Smaller lots command 
from 4 4(S)5c. per lb. The 42 deg. test 
was held at Gc. per lb. 

Prussia te of Soda — A slightly better 
tone was noted in this market and 
dealers were not inclined to shade 19c. 
per lb. for spot goods. Shipments from 
abroad held firm at 20c. c.i.f. N. Y. 

Linseed and Cottonseed Oil Advance 

The general tone of the market con- 
tinued along very steady lines, due 
largely to the firmness in cottonseed 
and linseed oils. Most prices were un- 
changed, but dealers were quite certain 
that materially higher quotations would 
be seen before the spring season sets in. 

Linseed Oil— Loading crushers an- 
nounced another advance for February 
shipments, due to the pronounced 
scarcity of spot, and nearby goods. 
Quotations range around 96c. per gal. 
Futures were advanced in proportion 
to the spot price. 

Castor Oil - Prices showed practi- 
cally no change for the interval, with 
A A quoted at 127c. per lb. and No. 3 
at 12 iC. per lb. Demand continues 
along moderate lines. 

China Wood Oil — Demand continued 
along very steady lines, with spot goods 
quoted at 18c. per lb. February-Mareh 
shipments were held at 17k. Nearby 
shipments from the coast in sellers’ 
tanks were quoted at 15(d) 15k. per lb. 

Satisfactory Business in 
St. Louis Market 

Most Chemical Prices Are Firmly Main- 
tained — Higher Alkali Prices in 
Prospect — Citric Acid Lower 

St. Louis, Mo., Feb. 6, 1923. 

A very satisfactory volume of busi- 
ness was transacted in this market 
during the month of January, and the 
activity has continued this month. 
The character of this business is very 
sound, which is accounted for by the 
firm market which has maintained for 
some time. Stocks in general are 
adequate, although a few articles are 
reported short in some directions. 
Transportation is still an obstacle con- 
fronting the shipper and very little 
improvement is expected before spring, 
as weather conditions during the winter 
months greatly hamper the operations 
of the railroads. 

The chaotic condition in Europe has 
made no material change so far, but if 
the occupation of the Ruhr district is 
prolonged there will be a shortage of 
supplies of articles coming from this 
district, and consequently higher prices 
will be forthcoming. 

Good Trading in Alkalis Reported 

The market on alkalis continues firm, 
with a good volume of business being 
transacted. Prices have not changed, but 
a slight rise would not come as a sur- 
prise. Caustic soda is still being quoted 
at $3.90 per 100 lb. for the solid, and 
$4.25 per 100 lb. for the flake in 5-drum 
lots delivered to 4:he buyer’s door. 
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Quotations on carload lots would indi- 
cate about $3.40 per 100 lb. f.o.b. this 
market for the solid. Soda ash , 58 per 
cent light, is being quoted at $2.10 per 
100 lb. in 5-bag lots, $2.30 per 100 lb. 
for 5 barrels. This has been shaded in 
one or two instances, but this price gen- 
erally prevails. Carload lots sell 
around $1.55 per 100 lb. in bags f.o.b. 
shipping point. Bicarbonate of soda is 
holding firm and the best that can he 
done on less than carload quantities is 
$2.25 per 100 lb. on truckloads de- 
livered. The 5-bbl. price is pretty gen- 
erally $2.40 per 100 lb. Sal soda is in 
good demand at $1.55 per 100 lb. in 
barrels, $1.85 in kegs, $2 in cases— 00 
lb. in 2ft-lb. packages. 

General and Special Chemicals 

Heavy mineral acids continue to 
move in good volume, particularly mu- 
riatic, and producers report being sold 
ahead over the next few months. Last 
week leading manufacturers announced 
an important reduction in the price of 
citric acid which was said to be due 
mostly to foreign competition. The re- 
duction brought the price of crystals to 
50c. per lb. and powdered to 51c. per 
lb., both in barrels, f.o.b. St. Louis, with 
the usual Jc\ advance for kegs. Citrates 
remain unchanged, although citric acid 
declined. The demand for tartaric acid 
is nil, while cream of tartar has been 
more active. Theye are no special 
changes reported in white arsenic. Sup- 
plies are still very scarce and many 
users are buying as far ahead as 0 
months so as to insure them of sup- 
plies when needed. Carbon tetrachlo- 
ride and bisulphide are both moving in 
fair volume and remain unchanged in 
price. There is now a big demand for 
creosotes and guiacols. Glycerine con- 
tinues in an unsettled state, and such a 
thing as an established market price 
does not exist— 17(S)18Je. and any- 
% here between is considered a satis- 
factory price. Cyanide of potash is 
very firm, with a good demand. Red 
and yellow prussiate of potash are mov- 
ing in larger volume. Potassium per- 
manganate is very strong, with a good 
demand, and an advance in price in the 
very near future would not be surpris- 
ing. Sulphur has not gained noticeable 
strength since our last report. A fairly 
good volume of business has not as yet 
brought about any strength in price, 
which continues very low. Zinc sul- 
phate is quiet and very firm and the 
market is quoted at 3Jc. f.o.b. St. Louis 
in carloads. Zinc dust is also quiet and 
firm with an increased inquiry, and the 
market is quoted at 10c. in carloads 
f.o.b. St. Louis. 

Vegetable Oils and Paint Materials 

Castor oil is maintaining its position 
of firmness attained a short time ago 
and a good volume of business is being 
done at 14c. in drums. Turpentine has 
declined sharply and is being quoted 
today at $1.43 in 5-bbl lots. Linseed 
oil has taken the expected advance, the 
prevailing price being $1.06 for the raw 
oil* $1.08 for boiled oil in single-barrel 
Jots. In 5-bbl. lots a differential of 10c. 
Per gal. prevails. 


Advancing Tendency Con- 
tinues in Steel Market 

Increasing Strength the Result of Better 
Prices, More Business and 
Active Inquiry 

Pittsburgh, Feb. 9, 1923. 

There is a still more pronounced ad- 
vancing tendency in the steel market. 
In fact, the advancing tendency has 
been growing constantly since it first 
appeared about Jan. 1. Measured by 
prices, the steel market is stronger 
than ever. Measured by volume of busi- 
ness on books, it is likewise stronger 
than at any previous time in this move- 
merit. Measured by volume of inquiry, 
the market appears almost as strong as 
at any time. By still another symptom, 
the actual volume of sales and pur- 
chases, the market is decidedly quieter. 

When the mills are not well sold up, 
inquiries and sales are much the same. 
When they are, the apparent volume of 
inquiry may greatly exceed the trans- 
actions, on account of many mills re- 
fusing to quote and an inquiry having 
to go the rounds before finding a seller, 
thus being magnified in apparent vol- 
ume. A number of mills have been 
refusing more business than they have 
been accepting. 

Production to Reach Maximum 

Maximum steel production will proba 
bly be reached next month. Outputs 
have been increasing slightly in the 
past few weeks, with slowly increasing 
labor supply, due to intelligent employ- 
ment effort, and with smoother oper- 
ation of mills, from practice. March is 
almost always a month of high outputs, 
on account of weather conditions. After 
March labor shortage is likely to be a 
factor. A great deal of new construc- 
tion is planned, and it is practically 
certain that not a few workmen will be 
drawn from mills by bonus wage rates. 

Steel ingot production was at a rate 
of about 40,000,000 tons a year in each 
of the last 3 months of the old year. 
The rate has been increasing since De- 
cember and it is far from improbable 
that a rate of close to 45,000,000 tons 
will be attained next month. 

There is no particular scarcity of any 
finished steel commodity. The sted in- 
dustry evidently has its old-time flexi- 
bility, with a finishing capacity well in 
excess of steel-making capacity, so that 
finishing departments can be operated 
in relation to the demands for the 
various products. 

While no formal action seems to have 
been taken, it appears that the Carnegie 
Steel Co/s price on shapes and plates 
has been advanced from 2.10c. to 2.20c. 
in the past week, following a definite 
advance in January from 2c. to 2.10c. 
The company's usual quotation on bars 
is 2.10c., but order books are so well 
filled that little tonnage can be taken. 
A large independent, on the other hand, 
is quoting 2.10c. on shapes and 2.20c. 
on bars. There is no single price quot- 
able, much depending on tonnage, time 
of delivery and relation between mill 
and prospective buyer. 


Late last week several independent 
pipe mills advanced prices two points 
on merchant steel pipe, three points on 
oil country goods and about $6 a ton 
on oil country goods. The Steel Cor- 
poration followed with similar ad- 
vances. Nominally a point in mer- 
chant pipe discount is $2 a net ton, out 
on account of the trimmings it amounts 
to about $1.85. In the present advance 
one trimming, the last discount of 2ft 
per cent, was eliminated, so that the 
actual advance in merchant pipe aver- 
ages slightly over $5 a net ton. The 
new basing discount is G4 per cent, the 
basing discount at the low point a year 
ago being 71 per cent. The total ad- 
vance has been in the neighborhood of 
$15 a net ton. 

For months past there has been some 
divergence in prices quoted on hoops 
and bands, according to width and gage. 
The divergence arose from the fact that 
with greatly advanced labor cost the 
old schedule of extras does not cover 
additional cost on the lighter material, 
weighing in some cases only a few 
hundred pounds per mile. Of late the 
irregularities have crystallized into two 
base prices, one, 2.75c. , applying on 
hands and on hoops 1-in. ami wider and 
20 gage ami heavier, the other, 3,50c., 
applying on lighter material. While 
this makes quite a difference between 20 
and 21 gage, the mills are averse to 
tampering with established extras. A 
similar gap occurs between flats i-in. 
and iVin. respectively, the former being 
a bar and the latter a band. 

Nearly all the independent sheet mills 
have now withdrawn from the market, 
being sold up to April 1 or later. These 
mills did not wish to fill up unduly prior 
to an advance in prices, but were not 
as ready as on former occasions to make 
formal announcement of advances. In 
a few cases mills have been quoting 
higher prices. It is taken practically 
for granted that prices will advance $3 
or $5 a ton from the market level gen- 
erally prevailing of late, 2.50c. for blue 
annealed, 3.35c. for black and 4.35c. for 
galvanized. Some mills have been dis- 
posed to increase the spread between 
black and galvanized from lc. to either 
1.10c. or 1.15c., on account of the high 
cost of zinc. 

Coal and Coke 

Market prices of Pittsburgh coal, 
Connellsville coal and Connellsville coke 
have declined slightly in the past week. 
In coal the decline is less than would 
be expected from the decreasing demand 
of the past few weeks, a supporting 
influence being car shortage, for car 
supplies in the Pittsburgh district have 
averaged decidedly less in the past 30 
days than during December. Pittsburgh 
coal is now quotable at $2.76 fog steam 
mine-run, $4.50 for nut and $4.25 to 
$5.00 for lump. Connellsville byproduct 
is quiet at about $3.50. 

Demand for coke for heating purposes 
has been decreasing, but is still of fair 
volume. All prices are down about 50c. 
in the week, at $6.50 @$ 7 for heating, 
$7.50@$8 for furnace and $8.25@$8.75 
for foundry. 
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Current Prices in the New York Market 

r FOR CHEMICALS, OILS AND ALLIED PRODUCTS 

Although these prices are for the spot market in New York City, a special effort has been made to report the American 
manufacturer's quotations whenever available. In many instances these are for material f.o.b. works or on a contract basis 
and these prices are so designated. Quotations on imported and resale stocks are reported when of sufficient importance 
to have a material effect on the market. Prices quoted in these columns apply to large quantities in original packages. 




General Chemicals 


Acetic anhydride, 85',',, drums lb 
Acetone, drums lb 

Acid, acetic, 28%, , bid 1 00 lb 
Acetic. 56%, bbl 1 00 lb 

Glacial, 991%, carboy*. 1 00 lb 
florie, orvstuls, bbl lb 

Boric, powder, bbl lb. 

Citric, It can lb 

Formic, 85% ... lb 

Gallic, tech lb 

Hydroohlonc, 18° tanka, 100 lb 
Hydrofluoric, 52%, carboys lb 

Lactic, 44%„ tech . light, 
bbl lb 

22% tech , lighl, bbl 11) 

Muriatic. 20°. tanks, 100 lb 
Nitric, 36°, carboys . . Ib 

Nitric, 42°. carboys lb 

Oleum, 20%,, tanks ton 

Oxalic, crystals, bbl lb 

Phosphoric, 50%, carboys lb. 

Pvrogalho, remihlirncd lb, 

Sulphuric, 60", tanks ton 

Hulphurtc, 60°, drums ton 

Hulphuric, 66°. tanks ton 

Sulphuric, 66" drums . . ton 
Tannic, V H P , bbl lb. 

Tannic, tech , bbl lb. 

Tartaric, imp ervs , bbl lb. 

Tartaric, imp , prnvd , bbl lb. 

Tartaric, domestic, bbl 11). 

Tungstic, per lb <>| W( t lb 

Alcohol, but vl, druiriB gal 

A I c o h o I ethyl (Cologne 
spirit), hbl gal 

Alcohol, methvl (see Methanol'' 
Alcohol, denatured, 188 proof 

No I gill 

Alum, ammonia, lump, bbl lb 

Potash, lump, bbl Ib 

Chrome, lump, potash, bbl Ib 

Aluminum sulphate, com , 

bags 1 00 lb 

Iron free bags Ib 

Aqua ammonia, 26% drums lb 

Ammonia, anhydrous, cvl lb 

Ammonium carbonate, pnwd 

casks, imported 11* 

Ammonium carbon ate, pnwd 

domestic, bbl II) 

Ammonium mlrato, tecli , 

casks lb 

Amyl acetate tech , drums ga! 

Arsenic, white, pnwd , bbl lb 

Arsenic, red, powd , kegs lb 

Barium carbonate, bbl , ton 

Barium chloride, bbl ton 

Barium dioxide, drums lb 

Barium nitrate, casks 
Barium sulphate, bbl . Ib 

Blanc fixe, dry, bbl., . Ib 

Blanc fixe, pulp, bbl . ton 

Bleaching powder, f.o.b, wks , 

drums 100 Ih 

Resale drums 100 lb 

Borax, bbl, lb 

Bromine, oases ... lb 

Oaloium acetate, bags 1 00 lb 

Calcium carbide, drums lb 

Caloium*lehl()ri(le, fused, drums ton 
Gran drums Ib. 

Calcium phosphate, mono, 
hbl ... lb 

Camphor, cases lb 

Carbon bisulphide, drums Ib 

Carbon tettnohloride. drums lb 

Chalk, p r e c i p —domestic, 
light, bbl Ih 

Domestic, heavy, bbl . lb 

Imported, light, bbl Ib 

'Chlorine, liquid, cylinders Ib 

Chloroform, tech .drums.. Ib 

Cobalt oxide, bbl . . lb, 

Copperas, bulk, f (I h wks.. . ton 

Copper* arbonste. bbl lb 

Copper oyanide, drums lb 

Copper sulphate, cry* , bbl . 1 00 lb 
Cream of tartar, bbl Ih 

Dextrine, corn, bogs 100 Ib 

Epeom salt, dom., tech , 

bbl 1 00 lb 

Epsom salt, imp., tech , 

bags 100 lb 

Epsom salt, U.8.P., dom . 

bbl 1 00 lb, 

Ether, U.8.P., drums lb. 

Ethyl acetate, com., 85%, 

drums gal 

Ethyl acetate, pure (acetic 
ether, 98%, to 100%).. gal. 


Formaldehyde, 40%, bbl . lb. 

Fullers earth, f n b mines net ton 
Fullers earth -imp . powd , net ton 
Fusel oil, ref , drums gal 

Fusel oil, crude, drums gal 

( daubers suit , wks , bags . 1 00 11, 
Glaubers salt, imp , bags 100 Ib 


Ill 

1 1 

Ml 

1 1 } 

Glycerine, c p , drums extra 

lb 

18)- 

19 

Glycerine, dynamite, drums 

ll> 

17 - 


49 

50 

Iodine, resublimed . . . 

lb 

4 40 - 

4 50 

15 

17 

Iron oxide, red, casks ... 

lb 

12 - 

. 18 

• 45 - 

50 

Lead: 




90 - 

1.00 

White, basic cabonate, dry, 




12 

.12) 

casks 

Ib 

091- 

.10 



While, in oil, kegs . 

lb 

12 - 

.13) 

II - 

ll| 

Red, dry, disks 

Ib 

Hi- 

1 i 

05 - 

05) 

Red, m oil, kegs 

lb 

ll - 

14 

f 00 - 

1 10 

Lead Mediate, white crys . bbl 

Ib 

11 - 

H 

041- 

05 

Lead arsi nalr, powd ,l)bl 

lb 

2) - 

24 


Sulphur, roll, bbl. . . 1 

Talc — importer!, bags 

Talc — domestic powd , bags 

Tin bichloride, bbl 

Tin oxide, bbl 

Zinc carbonate, bags . 

Zinc chloride, gran, bbl . . . 

Zino cyanide, drums 
Zinc oxide, XX, bbl 
Zino sulphate, bbl I 


lb. 

.13 - 

.15 

gal. 

.80 - 

.85 

gal. 

.95 - 

1.00 


Lime-Hydrated, bbl per ton 

Lime, Lump, bbl 2801b 

Litharge, comm , casks Ih 

Litliophonc, bbl Ib 

Magnesium curb , tech , bags II, 

Methanol, 95%,, bbl gal 

Methanol, 97% , bbl gal 

Nickel salt, double, bid . II, 

N ickel salts, single, bbl, Ib 

Phosgene 

Phosphorus, red, cases lb 

Phosphorus, yellow, cases Ib 

Potassium bichromate, casks lb 

Potassium* bromide, gran , 
bbl Ib 

Potassium carbonate, 80-85% , 

calcined, casks lb 

Potassium chlorate, powd Ib 

Potassium cyanide, drums II* 

Potassium hydroxide (caustic 

potash) drums 1 00 lb 

Potassium iodide, cases. Ib 

Potassium nitrate, bbl Ib 

Potassium pc- nangaiiatr, 
drums lb 

Potassium prussmto, red, 

rusks lb 

Potassium pruNSintc, yellow, 

casks lb 

Snlammoinae, white, gran , 

casks, imported lb 

Salammonnie, white, gran , 

bbl , domestic . lb 

Gray, gran , casks, lb 

Salsoda, bbl . . 100 lb 

Salt cake (bulk) ... ton 

Soda ash, light, 58% flat, 
bags, contract 100 lb 

Soda ash, light, basis, 48%, 
bags, contract, f o.b 
wks 1 00 lb 

Soda ash, light, 58%,, flat, 
bags, resale 1 00 lb 

Soda ash, dense, bags, con- 
tract, basis 48%, , 1 00 lb 

Soda ash, dense, in bugs, 
resale lO^Ib 

Soda, caustic, 76%,, solid, 
drums, f a. s, ... 1 00 lb 

Soda, caustic, 76%, solid, 
drums, contract . 1 00 lb 

Soda, caustic, basis 60%, 
wks , contract 1 00 lb 

Soda, caustic, ground ami 
flake, contracts 1 00 lb 

Soda, caustic, ground and 
flake, resale 100 lb 

Sodium acetate, works, bags lb 
Sodium bicarbonate, bbl 1 00 lb 
Sodium biehromate, casks lb 
Sodium bisulphate'(niter cake) ton 
Sodiums bisulphite, powd,, 
PSP, bbl , . lb 

Sodium chlorate, kegs . lb 

Sodium chloride long ton 

Sodium cyanide, coses . . lb 
Sodium fluoride, bbl lb 

Soil mm hyposulphite, bbl Ib 
Sodium nitrite, casks Ib 

Nod mm peroxide, powd .cases H>. 
Sodium phosphate, dibasic, 
bbl. lb 

Sodium prussiate, ycl drums lb 
Sodium silicate ( 40°, drums) 1 00 !b 
Sodium silicate ( 60°, drums) 1 00 lb. 
Sodium sulphide, fused, 60- 

62% drum*. lb. 

Sodium sulphite, crys., bbl... lb. 
Strontium nitrate, powd., bbl. lb. 
Sulphur chloride, yel drum# . lb. 

Sulphur, crude ton 

Sulphur dioxide, liquid, cyl. , . lb. 
Sulphur, flour, bbl 100 lb. 


6 3 - 

3 65 

09 « 

10 

06) - 

07 

08 - 

08] 

23 

1 25 

25 - 

1 27 

10 - 
1 1 

10) 
l 1 1 

1 1 

60 - 

1 1 j 

75 

15 - 

40 

30 - 

35 

09}- 

10 

16 - 

23 

06 - 

06 i 

071- 

08 

47 - 

80 

25 - 

7 50 

50 - 

3 60 

06]- 

07 

171- 

18 

85 - 

90 

38 - 

39 

061- 

06 i 

OS 

.08) 

08}- 

.084 

20 - 

1 40 

00 - 

28 00 

60 - 

1.67 

20 - 

1 30 

75 

1 80 

HI- 

1 20 

SS - 

1.90 

45 - 

3 70 

35 

3.40 


100 lb. 

$2 00 - 

$2.50 

ton 

30 00 - 

40.00 

toil 

18 00 - 

25 00 

. lb 

.11- 

H) 

lb 

.45 - 

.47 

lb 

14 - 

.14* 

lb 

.06 - 

.07 

lb 

.38 - 

.40 

lh. 

.07) ■ 

.08 

100 lb 

2.75 - 

3.00 


Coal-Tar Products 


Alpha-naphthol, crude, bbl . 11 
Alpha-naphthol, ref , bbl 11 
Alpha-naphthylamine, bbl Hi 
Aniline oil, drums lh 

Aniline salts, bbl 11: 

Anthracene, 80% , drums 11: 

Anthracene, 80% , imp , 
drums, duty paid Ih 

Anthraquinone, 25%, paste, 
drums lb 

Bonxnldehydc P S 1’ , carboys lb 
Benscne, pure, water-white, 

tanks and drums gu 

Benscne, 90% , tanks A drum# g i 
Benscne, 90% , drums, resale . gi 
Belisidine base, bbl . lb 

Hensidme sulphate, bbl Hi 

Bensoie ueid, P S P , kegR lb 
Benzoate of soda, l SB, bbl lb 
Benzyl chloride, 95-97% , ref , 
drums Ib 

Benzyl chloride, tech , drum# lh 
Beta-naphf (ml, Riibl , bbl. . lb 
lietiwiaphthol, lech , bbl ,. lb 
Beta-nanhthylamine, tech Ib 
('arbazol, l)bl .. Ib 

PreNol, P S P , drums lb 

Ortho-creRol, drums lb 

Cresylie acid, 97% , resale, 
drums gu 

95-07% , drums, resah- gu 

Dichlorbeiizene, drums lb 

Ihethylniuline, drums . lb 

Dimethylnmlinc, drums Ib 

Dinitrobenzene, bbl Ib 

Dinitroclorbenzene, bbl . . lb 

Dinitronaphihalene, bbl lb 

Dinitropherml, bbl lb 

Dinit rot oltienc, bbl lb 

Pip oil, 25% .drum* . gu 

Diphenvlarmne, bbl . . lb 

11-aeid, bbl lb 

Meta-phenylcnediamino, bbl. lb 
Michlers ketone, bbl lb 

Monochlorbenzene, drums .. lb 
Monoethylambne, drums Ib 
Naphthalene, crushed, bbl lb 
Naphthalene, fluke, bbl lb 

Naphthalene, balls, bbl lb 

Naphthionnte of Hoda, bbl lb 
Naphfhiomr acid, crude, bbl. lb 
Nitrobenzene, drum* lb 

Nitro-naphthalene, bbl Ib 

Nitro-toluene, drums lb 

N-W acid, bbl lb 

Ortho-amidophenol, kegs. . . lb 
Ortho-dichlorbensene, drums lb 
Ortho-nitrophenol, bbl . lb 
Ortho-nitrotolueric, drums. lb 
Ortho-toluidine, bbl. ... 'lb 
Para-armdophenol, base, kegs lb 
Pora-amidophenol, HCI, kegs lb 
Para-dichlorbonsene, bbl lb 
Paranitranilino, bbl lb 

Para-nit rot oluenc, bbl . lb 
Para-plienylencdiainine, bbl. lb 
Para-toluidinc, bbl. lb 

Phthalic anhydride, bbl ... lb 
Phenol, P S.P , drums. . lb 

Picric acid, bbl lb 

Pyridine, dom., drums gi 

Pyridine, imp , drums . . . gu 

Resorcinol, tech , kegs lb 

Resorcinol, pure, kegs lb 

R-salt, bhl lh 

Salicylic acid, tech , bbl. , , lb 
Salicylic acid, 11,8 P , bbl . lb 
Solvent naphtha, water- 

white, drums gi 

Crude, drums ... e* 

Hulphanilic acid, crude, bbl ... lb 


Toiuidine, mixed, kegs lb. 

Toluene, tank cars gal. 

Toluene, drums gal. 

Xytidines drums lb. 

Xylene, pure, drums ga). 

Xylene, eom., drums gal. 

Xylene, eom., tanks gal. 


ih 

$0 80 - 

$0.85 

lb 

1 05 - 

1 10 

lb 

27 - 

.30 

lb 

16}- 

.17 

lb 

24 - 

.25 

lb 

75 - 

1 00 

Ib. 

.65 - 

.70 

lb 

70 - 

.75 

lb. 

1.40 - 

1.45 

gal. 

.30 - 

.35 

gal. 

.26 - 

.32 

gal 

.12 - 

.34 

lb 

.85 - 

.90 

lb 

75 - 

80 

lb 

72 - 

.75 

lb 

57 - 

.65 

lb 

25 - 

.27 

Ib 

.20 ~ 

.23 

lb 

55 - 

.60 

lb 

25 - 

.26 

Ib 

1 00 - 

1.25 

Ib 

.75 - 

.90 

Ib 

.25 - 

.27 

lb 

.24 - 

.26 

gal. 

1.60 - 

l.?5 

gal. 

1 60 - 

1.75 

Vl. 

07 - 

.09 

lb 

.50 - 

6° 

lb 

.40 - 

*1 

lb 

20 - 

Al 

lb 

.22 - 

23 

Ib 

.30 - 

.32 

lb 

.35 - 

.*0 

lb 

.22 - 

.24 

gal. 

.25 - 

.30 

Tb 

54 - 

.56 

ib 

.75 - 

.80 

ib 

95 - 

1.00 

ib 

3 00 - 

3.50 

lb. 

.08 - 

. 10 

lh. 

95 - 

1.10 

lb 

.05}- 

.06 

lb 

.06 - 

.06* 

lb. 

.07 - 

.071 

lb. 

.58 - 

.65 

lb. 

.60 - 

.65 

lb. 

.10 - 

.12 

Ib. 

.30 - 

.35 

lb. 

.15 - 

.17 

lb. 

1,15 - 

1.20 

lb. 

2.30 - 

2 35 

lb. 

.17 - 

.20 

lb. 

.90 - 

.92 

lb. 

.10 - 

.12 

lb. 

.13 - 

.15 

lb. 

1.15 - 

1.20 

lb. 

1.20 - 

1.25 

lb. 

.17 - 

.20 

lb. 

.73 - 

.75 

lb. 

.55 - 

.65 

lb. 

1.50 - 

1 55 

lb. 

.85 - 

.90 

lb. 

.35 - 

.38 

lb. 

.35 - 

.37 

lb. 

.20 - 

.22 

gal. 

nominal 

gal. 

3.00 - 

3.10 

lb. 

1.50 - 

1.55 

lb. 

2.00 - 

2.10 

lb. 

.55 - 

.60 

lb. 

.40 - 

.42 

Ib. 

.45 - 

.47 

gal. 

.37 - 

.40 

gal. 

.22 - 

.24 

Vb. 

.18 - 

.20 

lb. 

.35 - 

.38 

lb. 

1.20 - 

1.30 

lb. 

.30 - 

.35 
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Naval Stores 

Roe in B-D. bbl 2801b. S 

Roam E-I.bbl 2801b. 

Roam K-N, bbl 2801b. 

Rosin W.G.-W.W., bbl 280 lb. 

Wood rosin, bbl 280 lb. 

Turpent me. spirits of, bbl. . gal. 

Wood, steam diet., bbl gal. 

Wood, dest dist., bbl gal. 

Pine tar pitch, bbl . . 200 lb 

Tar, kiln burned, bbl 500 lb. 

Retort tar, bbl. . ... 500 lb. . . 

Rosin oil, first run, bbl. .. . gal. 
Rosin oil, second run, bbl. . . . gal. 
Rosin oil, third run, bbl. . . gal. 

Pine oil, steam dist gal. . . 

Pine oil, pure, dest. dist.. . gal. . . 
Pine tar oil, ref . gal. .. 

Pine tar oil, crude, tanks 

f.o b. Jacksonville, Fla . . gal. .. 
Pine tar oil, double ref , bbl . gal. 
Pine tar, ref., thin, bbl gal. 

Pinewood creosote, ref , bbl gal. . 

Vegetable Oils 


Castor oil, No 3, bbl ... . 

lb 

$.I2J- 

Castor oil, A A, bbl. 

Ib. 

.12 - 

Chinawood oil, bbl. .. 

lb 

. 18 - 

Coconut oil, Ceylon, bbl... , 

lb 

.091- 

Coconut oil, Cochin, bbl... 

lb 

.091- 

Corn oil, crude, bbl. 

lb 

.111- 

Cottonseed oil, crude (f.o.b. 



null), tanks 

lb 

.094- 

Summer yellow, bbl . 

Ib. 

• 121- 

Winter vellow, bbl. 

lb 

.13 - 

Linseed oil, raw, car lots, bbl 

gal. 

.96 - 

Raw, tank ears (dom ) 

Kul 

.92 - 


Phosphate rook, f o.b. mines, 

Florida pebble. 68-72%. ... ton $3. 50 - $4 00 
Tennessee, 78-80% ton 7 00 - 8 00 

Potassium muriate, 80%, bags ton 35 00 - 36.00 
Potadsiuin sulphate, bags unit 1.00- 

Crude Rubber 

Para— -llpnver fine lb. $0 331- $0 34 

Upriver coarse lb. 27 j- 28 

Upriver oaucho bull lb. ,29 - .291 

Plantation - First latex crepe lb 351- 351 

Ribbed smoked sheets lb. . 35|— . 35| 

Brown crepe, thin, 

. de»n lb. 31 - .32 

Amber crepe No I . lb. .31 - .32 

Miscellaneous Materials 

Asbestos, crude No I, 

fob., Quebec sh. ton $450 00 -$550.00 
Asbestos, shingle, fob, 

Quebec sh ton 60 00 - 80 00 

Asbestos, cement, f.o b . 

Quebec sh. ton 15 00 - 17 00 

Barytes, grd . white, f o b 

mills, bbl net ton 16 00 - 20 00 

Barytes, grd , off-color, 

f.o b. nulls bulk . net ton 13.00- 21.00 

Barytes, floated, f.o b 

St. Louis, bbl . net ton 24.00 - 28 00 

Barytes, crude f.o b 

mines, bulk net ton 8 50 - 9 00 

Casein, bbl . tech lb. .11 - 12 

China clay (kaolin) crude, 


Boiled, 5-bbl lots fdom.) gal. 
Olive oil, denatured, bbl . gal. 
Palm, Lagos, casks ... .lb 
Palm kernel, bbl lb 

Peanut oil, crude, tanks (mill) lb 
Peanut oil, refined, hhl lb 

Rapeseed oil, refined, bbl . gal. 
Rapeseed oil, blown, bbl gal. 

Soya bean ( Manchurian) , bbl. lb. 
Tank, f o b. Pacific const lb 

Fish Oils 

Menhaden , light, pressed . bbl gal 
White bleached, bbl gal 

Blown, bbl gal 

Whale No. I crude, tanks, 
coast lb 


Dye & Tanning Materials 


D*vi-divi, bags 

f USt 1C, RtU’kfi 

Fustic, clupH, bags 
Logwood, sticks 


ton $38 00 $39 00 
ton 30 00 - 35 00 
lb 04 - 05 


Logwood, Hups, hugs lb. 02J- 

Suinac, leaves, Sicily, bags. , . ton 65 00 - 
Sumac, ground, bagR, . . ton 55 00 - 

■Sumac, domestic, bags ton 35 00 - 

Tapioca flour, bags. .. lb . 031- 


Arch il, cone , bbl lb. 

Chestnut, 25% tannin, tanks lb 
Divi-ihvi, 25% tannin, bbl lb. 
Fuf ,e, crypt ala, bbl lb 

Fustic, liquid, 42", bbl lb. 

Gambler, licj , 2 5%, tannin, bbl. lb 
Hematine crys ,bbl. . . lb 

Hemlock, 25% tannin, bbl lb. 
Ilypcrmc, solid, drumR .. .lb 

Hypi rnic, liquid, 5 1 °, bbl lb 

Logwood, ervs.. bbl ... .lb. 
Logwood, liq , 51 J , bbl..., . . lb. 
Quebracho, solid, 65% tannin, 

„ bbl lb. 

Sumac, dom , 51°, bbl. . lb. 

Waxes 

Bayberry, bbl lb. 

Bocswux, refined, dark, bags lb 
Beeswax, refined, light, bags., lb 
Beeswax, pure white, cases. lb. 
Gandellila, bags lb 

Carnaubn, No I, bags lb 

No 2. North Country, bags lb. 
No 3, North Country, bags lb 
Japan, eases lb 

Montan, crude, bags. . lb. 

Paraffine, crude, match, 105- 

1 10 m p ..lb. 

Crude, scale 124-126 m.p., 

„ hag" lb. 

Ref., 1 1 8- 120 m.p., bags lb. 
Ref , 125 m p , bags . . lb. 

Haf. 1 28- 1 30 m p , bags . . lb 
Ref , 1 33- 1 35 m p , bags lb. 
Ref , 1 35- 1 37 rn p , hags lb 
o-eancacid, sgle pressed, bags lb. 
Double pressed, bags, . lb. 
Triple pressed, bags .. . lb. 

Fertilizers 

Ammonium sulphate, bulk, 

f.o.b. works 1 00 lb. 

F.a.s. double bags 100 lb. 

Blood, dried, bulk unit 

rftW . 3 and 50, ground .. ton 
Jrwn scran, dom dried , wk>. . unit 

Nitrate of soda, bags 1001b. 

high grads, f.o.b. 
Chicago unit 


Powd .fob Ga 

net ton 

1) 00 - 

20 

00 

Crude f o b Va 

net ton 

8 00 - 

12 

00 

Ground, f o b Va., 

net ton 

13 00 - 

20 

00 

Imp , lump, bulk. 
Imp , powd ... . 

net ton 

15 00 - 

20 

00 

. net ton 

45 00 - 

50 

00 

Feldspar, No. 1 pottery, 

...long ton 

6 00 - 

7 

00 

No. 2 pottery .. 

. long ton 

s 00 - 

5 

50 

No. 1 soap 

long ton 

7 00 - 

7 

50 

No. 1 Canadian, f o 

h 





mill long ton 25.00 - 27 00 

Graphite, Cevliui, lump, first 

qunlit v, bill lb .06 - .06j 

Ceylon, chip, bbl lb 05 - 05 j 

High grade amorphous 
crude ton 35 00 - 50 00 

Gum arabic, anther, sorts, 

bags lb .15— 16 

Gum tragaeanth, sorts, bags lb 50- 60 

No I, bags lb I 75 - | 80 

Kieselguhr, fob Cal . ton 40 00 - 42 00 

Fob N Y ton 50 00 - 55 00 

Magnesite, crude, f o b Cal ton 14 00 - 15 00 

Pumice stone, imp , casks lb 03- 1)5 J 

Dom Jump, bbl lb 05 - 05J 

Dom ,groiind,b))l lb. .06 - 07 

Shellac, orange fine, bags lb 8) - 84 

Orange superfine, bags ID 85- 86 

A C garnet, bags lb 80 - 81 

T N .bags lb 81- 82 

Silica, glass sand, f o b Ind ton 2 00 - 2 50 

Silica, sand blast, f.o h Ind ton 2 50 5 00 

Silica, amorphous, 250-mesh, 

fob (II ton 17 00 - 17 50 

Silica, bldg sand.fob Pa ton 2 00 - 2 75 

Soapstone, coarse, f » b Vt , 

bags ton 7 00 - 8 00 

Talc, 200 nicsli, fob, V't , 

bags ton 6 50 - 9 00 

Talc, 200 mesh, f o b. Ga , 

bags ton 7.00 - 9 00 

Talc, 200 mesh, fob. Los 

Angeles, bags. ton 16,00 - 20.00 

Refractories 

Bauxite brick, 56%, AlaOj, f o b. 

Pittsburgh ton $45-50 

Chrome brick, fob. Eastern ship- 
ping points . ton 50-52 

Chrome cement, 40-50% CrxO,. ton 23-27 

40-45% CrjOj, sacks, fob. 

Eastern shipping pointB. . ton 23,00 

Fireclay brick, 1st quality, 9-in. 

shapes./. o.b Ky wks 1,000 40-46 

2nd quality, 9-iu. shapes, f o b. 

wks 1,000 36-41 

Magnesite brick, 9-in. straight 

(f.o.b, wks ) ton 65 68 

9-in. arches, wedges and kevs. ton 80- 85 

Scraps and splits ton 85 

Silica brick, 9-m. sixes, f.o b. 

Chicago district 1,000 48-50 

Silica brick, 9-in. sixes, f o.b. 

Birmingham district 1,000 48-50 

F o.b Mt Union. Pa . 1,000 42-44 

Silicon carbide refract, brick. 9-m. 1,000 1, 100. 00 

Ferro-Alloys 

Ferrotitanium, 15- 18% 

fob. Niagara Falls, 

NY. ton $200.00 -1225.00 

Ferroehromium, per lb. of 

Cr, 6-8% C lb. .Ill .111 

4-6% C... . lb. .12 - .13 

Ferromanganese, 78-82% 

Mn, Atlantic seaba. 

duty paid.. . gr. ton 105.00 - 107 50 

Spiegeleisen, 19-21% Mn.. gr. ton 35.00 - 37.00 

Ferromolybdenum, 50-60% 

Mo, par lb Mo , . . . lb. 1.90- 2.15 

Ferrosilicoo, 10*15% grton 38.00 - 40.00 

50% gr. ton 80.00 - 85.00 

75% gr. ton 150. W- 160,00 


Ferrotungsten, 70-80%, 

perlb. ofw lb. 10,90 • M 49 

Ferro-uranium, 35-50% of 

U. perlb of U . Ib. 6.00- 

Ferrovanadium, 30-40%% 

per lb. of V . lb 3.50 - 4.00 

Ores and Semi-finished Products 

Bauxite, dom. crushed. * 

dried, f.o b. shipping 

points ... .ton $6.50 - $8.7!' 
Chrome ore ( ulif. coneen- 

| rates, 50%, nun CrjO, ton 22 00 - 23.00 

Ci f Atlantic seaboard ton 18 50 - 19.00 

Coke, fdrv .fob ovens ton 9 25 - 9.50 

Coke, furnace, f o h ovens tbn 8 00 - 8.50 

Fluorspar, gin vet, fob 

mines, New Mexico ton 17.50- 

Fluorspar, No 2 Lump — 

Ky. drill mines. ton 25.00 - . 
Ilmemte, 52% TiO* ,1b ‘ 016— !6U 

Manganese ore, 50% Mn, * 

cif Atlantic seaport unit .33-....,,,, 

Manganese ore, ehemirul 

ur ton 75.00 - 80.00 

Molybdenite, 85%, MoSj, 

perlb MoSj.N Y lb .65- .70 

Monaxite, per unit of ThOj. 

c i f , Atl. seaport lb. .06- ,08 

Pyrites. Span , fines, c i f. 

Atl seapo|f . un it .Ilf- , 12 

Pyrites, Span , furnace sixe, 


c i f Atl seuport . 
Pyrites, dom fines, fob 

unit 

. 11 *- 

.12 

mines, Go 

unit 

.12 


Rutile, 95%, TiOj 

Tungsten, scheelite, 60% 
WO, and over, per unit 

Ib. 

.12-. 


WO, 

Tungsten, wolframite, 60%, 
WO, and over, per unit 

unit 

8.00 - 

1.50 

WO, 

Uranium ore (enrnotite) per 

unit 

7.50 - 

8.00 

’hofUjOs . 

Uranium oxide, 96%, per lb. 

lb. 

3.50 - 

3.75 

U,Or 

Ib 

2.25 - 

2 50 

Vanadium pent oxide. 99%, 

Ib 

12 00 - 

14.00 

Vanadium ore, perlb V*Of> . 
Zircon, washed, iron free, 
f o.b Pablo, Fla 

lb. 

1.00 -. 


Ib 

04J- 

.13 


Non-Ferrous Materials 


Copper, electrolytic 
Aluminum, 98 1 n 99", 

Antimony, wholesale, Chinese and 
Japanese 

Nickel, virgin metal . . 

Nickel, ingot and shot ....... 

Monel metal, shot mid blocks 

Monel metal, ingots 

Monel metal, sheet bars . .... 
Tin, 5-ton lots, St i aits . ... 

Lead, New York, spot 

Lead, K Si Louis, spot 

Zinc, spot, New York 
Zinc, spot, E St Louis 


Cents per Lb. 
15 00 
23.00 

7. 15-7.50 
25 00 27.00 
29 00 
32 00 
38 00 
45 00 
40. 50 
8 00 

8 Off 8. 125 
7 25-7.30 
6.85-7.05 


OTHER METALS 

Silver (commercial) ox. $0 64 

Cadmium lb 11 5 

Bismuth <500 lb lots). . .lb. 2.55 

Coball lb. 3 00(h)3.25 

Magnesium, ingots, 99% Ib 1.00# I 05 

Platinum ox 1 14.00%) 1 16 00 

Indium . . ox. 250 006)1)275.00 

Palladium ox 65 006** 70.00 

Mercury .751b. 71 50 

FINISHED METAL PRODUCTS 

Warehouse Prioe 


ton 

50-52 Copper sheets, hot rolled 

Cents per Lb. 
20.75 

ton 

23-27 Copper bottoms 

30.75 


Copper rods 

20.50 

ton 

23.00 High brass wire 

19.50 


High brass rods 

17.00 

1,000 

40-46 Low brass wire 

21.10 


Low brass rods 

22.00 

1,000 

36-41 Braxed brass tubing 

24.25 


Braxed bronxe tubing 

29.00 * 

ton 

65 68 Seamless copper t ubing . ... 

25.25 

ton 

80- 85 Seamless high brass tuning. . . , 

23.50 


OLD METALS -The following are the dealers’ 
purchasing prices in cents per pound: 

Copper, heavy and crucible . II. 306ft 11.50 

Copjier, heavy and wire II 25# 11.50 

Copper, light and bottoms 9 25# 9 . 50 

T*ea<i, heavy 5.75 m 6.00 

Lead, tea 3,50# 3.75 

Brass, heavy 8.25® 6.40 

Brass, light 5.35# 5.75 

No I vellow brass turnings — 6,30# 6.50 

Zinc . .. 3 50# 4.00 

Structural Material 

The following base prices per 100 Ib. are for 
structural shapes 3 in. by J in. and larger, and plates 
I in. and heavier, from jobbers’ warehouses in the 
cities named: 

New York Chicago 

Structural shapes f 3 . 29 $3,14 

Soft steel bars 3.19 3.04 

Soft steel bar shapes 3.19 3.04 

Soft steel bands 3.29 J, 19 

Plates, J to 1 in. thick 3.29 - 3,14 
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Industrial 

Financial, Construction and Manufacturers' News 


Construction and 
Operation 

Alabama 

Tau.apkua The Talladega J’ijm Co, 
manufacturer of cast-iron pipe, will m.ik< 
extensions and Improvements in its found) v 
for considerable increase In capacitv K t» 
Norman in plant superintendent 

Cauoia The O'Neals Lime WmUn 
E ureka, Ala , has plans In progress loi tho 
eurrstr action of a now plant li% tlio \ i< In it \ 
of Calm a foi tho mariiifactut'o of h\ <i i <« t >al 
lime, with department for tho piodudtou 
of agricultural )i rm It will consist of iu 
kilns and oomploto operating ffMilit io^ and 
labor-saving machinery for an annual pi<> 
duel ion of 1 ,0011,011(1 1)1)1 Tho niajo) it \ ol 
the equipment will ho electrically opoiat.d 
Tho now works is estimated to < ost $5(10. (run 
Tho Sohaflor Engineering & Equipment Co, 
2818 Smallrnan St, Pittsburgh, I’a , is pn - 
paring plans The oompuny has re<entl\ 
removed Its gciicinl oIHooh from lhimlnr, 
ham to tho present plant at Eunk.i John 
11 Adams is piosidont 

Anniston The Independent Soil Pipe r<< , 
tooontly formed with a capital of $71), (toil, 
to mamifiK'tui'e oast-lron pipe, has at quo* d 
thv local plant of tiio Ajax Foimdiv Co, 
and will opoiati' at this location Exton- 
slons and impiovoments arc planned In Ho 
present work-. It 1! Carr Is seen la* \ 
and H 'I' House, geheiul manager 

Arkansas 

I Ikiui vvii.i i. 11 H Heal is orgnin/irig 1 
oompans to eonstiuet and Opel. ite a haal 
plant I <>i tin manufaeture of Juno ptududs 
Work w 111 ho placed under win at an e.uh 
date 

Auk appi on i a The Arkadelphra Milling 
I'o Is planning lot tiro erection of a num- 
ber of itov) buildings at Its plant f.»i th< 
production of molasses ami uflillalid prod- 
tiots W N \daniN Is general marugti 

Arizona 

hoi oi.AH Tiro Calumet & Arizona Mining 
Co., Caluntot Malt , has arranged nn appro- 
priation of $f>ii(i,iii)(i for extensions and 
Improv emonts In its smelting plant at loam 
las, including the Installation of a new 
crushing, sa muling and ore-treating plmt 
Jt Is expected to commence eon.sti ut Iron 
at an carls date and complete the Installa- 
tion in the fall 

California 

Km Kit \ vn.i.K The Wesiinghou.se Elect in 
& Mfg. ('o, Hast Pittsburgh, Ha, ami Hirst 
National Hank Hldg . San Francisco has 
awarded a contract to tho Ralph McLeran 
Co, Hearst Hldg, for Ut*- erection of the 
first unit of a new plant at (Jrcen ami 62nd 
Sts, Emery v llle, to be 1- and 2-storv, estb 
mutoil to cost close to $200.0(10. with equip- 
ment It will ho opoiated by tho Westing- 
house High Voltage Insulator Co, a sub- 
sidiary organlzul, and used exclusively f<u 
porcelain Insulator manufacture Four oil- 
burning kilns will be Installed and this 
battery will ultimately be Increased to 12 
such kilns California clay* will he utilized 
for the nmnufnetuie Hay H Jackson, 
formerly located at the Hast Pittsburgh 
works, will be general manager at the plant 

Hpntinown Hkacii —The Puoitte Gasoline 
} 0 >» planning for the Installation of a 
large gasoline-absorption plant on local site, 
estimated U> cost close to $100,000. Hend- 
qua rters oflhe company are at Los Angeles 
W J# HoW’er is president and general man- 
ager E, T Hitchcock Will he in charge 
of construction 


1 * \sapkna — T he Art Cotrci etc Works, 364 
smith Fair Oaks Ave . has plans under 
w ,i \ for the erection of a 1-storv addition 
tu its cement composition plant, 36x80 ft. 

S \ v loan- - The Paeille Has k Electric Co.. 

I C. Sutter SI, San Fraraisro. will install 
.i icw artificial gas-generating plant on 
loial site estimated to cost approximately 

$10a. aim 

Colorado 

1 u-'wni— The Midwest Kefltmig Co, First 
Motional Hank Hldg, will » ornmeirce the 
immediate erection of a third unit at its 
gasoline-refining plant in the Salt Creek 
field, lo met ease the eap.u it v to .about 
Ian, mm giil per dnv 

Connecticut 

llAinroim 'Pin* Hartford Itubbei Works, 

,i subsidiary of the Cnited States Rubber 
('nip, K planning for tiie rebuilding of the 
portion of its plant, destroyed Irv file, Feb 
! The bulk of the loss was confined to tire 
machine! \ 

Georgia 

Opautown — T he T J Itiee Co , LuHrange, 

( .a , opei sting a local lion foumliv, is plan- 
ning lor the immediate establishment of a 
lew plant at Cedar tou’ti It is proposed 
(•« 111111111111' the present plant at LaGrange 

Idaho 

Cu'ws I'laun - Tin Ameiiean Mining & 
Development (’o is perfe< ting plans foi the 
installation of a new milling plant at its 
local pi opei Ins Charles Alban is president 

Illinois 

Ciih’Aun The Goldsmith JJrotheis Smelt- 
ing Ji Refining Co, 581 1 Tliioop \ve , has 
< onuneiu ed the (•rection of Its proposed new 
plant additions, to consist ot a 1 -story strue- 
tme, 15x135 ft., at Tin oop \ve and 58th 
St . to ire used for tin* pi eduction of copper 
sulphate, and a similar 1 -story building at 
Adn md r* Ot h Sts , to la e<(Uipped as a 
srrnltmg plant. The expansion will cost 
about $2(1(1,000, including machinery 

UttAMTK City - Tire Union Starch A Relin- 
ing Co is completing plans for the construc- 
tion of a new 1 -story addition, 10x7a ft , to 
cost about $15,00(1 .1 F) Iiwin is sec- 

i <'tai v 

Ciih'aoo —The Lake View 11 rick Co.. 2758 
living Park Blvd , has purchased property 
ai living Park Rlvd. and California Ave., 
666x1320 ft., for a consideration of $45,000, 
to i>e used for an addition to its plant. 

C'rn’Auo — The Northwestern Foundry Co., 
662 West Roosevelt Rd , has awarded a 
cold i net to William F Solomon & Co., 
175 West Jackson Rlvd , for the rebuilding 
of a 1 -story foundry at its plant, .*11x126 ft . 
mently partly destroyed by fire The eorn- 
panv manufactures grey iron eastings. 

CnirAUo — The* Chicago Extruded Metals 
Co, recently organized, has commenced thr 1 
r onstruetion of a new plant on 54th Ave, 
near 19th St. Cicero, for the manufacture 
of brass products It is estimated to cost 
in excess of $200,000, with machinery 

Indiana 

Warsaw — The Interstate Public Service 
Co , Hoard of Trade Bldg.. Indianapolis, 
has plans in preparation for the installation 
of a new filtration plant at Center Lake, 
Warsaw’, for the local water system, esti- 
mated to cost $75,000. 

Fort Way ns — T he l)udlo Mfg. Co., Wall 
St , manufacturer of electric wire products, 
is said to be planning for the immediate 
lehuilding of the portion of its enameling 


Kentucky 

Bow un a CitiflKN — The Central Producing 
& Refining Co. has acquired property in 
Warren and Allen Counties, and has pre- 
liminary plans under consideration for the 
erection of a ra w oil-refining plant. 

Marion— T he Big Four Fluorspar & Ore 
Co , 903 Farmers’ Bank Bldg , Pittsburgh, 
Pa., is perfecting plans for the erection 
of a new mining and milling plant on site 
near Marion, comprising a number of 1 -story 
buildings, estimated to cost close to 
$100,00(1, including machinery. W. J Strass- 
b urge i' is president 

Louisiana 

Napoi.kon vhj.k — T he local refinery of the 
Oakley Sugar Co. has been acquired by new 
interests, headed by Geoffrey Barton and 
C. C Perry. A company will be organized 
to operate the plant, and a number of 
extensions and improvements made 

Maryland 

Bai.ti mohr — T he Prudential OH Corp., 
Fairfield, has tiled plans for the erection 
of an addition to its local oil storage and 
distributing plant, 40x120 ft, estimated to 
cost $100,(100 Four steel tanks will be 
installed. 

Massachusetts 

Mau»kn — The Malden A Melrose Has 
Light Co will soon commence tire erection 
of an addition to its artificial gas plant 
to double the present capacity. Tire retorts 
will be designed for automatic coal-feeding 
The expansion is estimated to cost close 
to $4(1(1,00(1, iu< hiding equipment, 

SntiNuriKLu — The Springfield Has Light 
Co. has tentative plans under consideration 
foi the lehuilding of tire portion of its 
artificial gas plant, destroyed by fire, caused 
by an explosion, Feb 1 with loss estimated 
in exn ss of $3(10,000, including equipment. 
It is said that new plant will be established 
in another location 

Michigan 

Manistiouk — Tho Manistique Hi ass A 
Bronze Co. recently’ established to manu- 
faeture a line of brass and bronze products, 
is arranging for the immediate erection of 
a new J-storv addition 

Ikon Mot ntain ~ The Ford Motor Co., 
Highland Park, is planning for the election 
of a large chemical plant in this vicinity, 
to be used in connection wiih its iron ore 
and blast-fur unco properties It is esti- 
mated to cost In excess of $75(1,110(1, with 
machinery 

Jackson — l)r I> Robinson, 108 South 
Jackson St , is taking bids through Archi- 
tect H Graf, Chamber of Commerce Bldg, 
for tin* erection of a 2 -story and basement 
chemical laboratory on West Main St . 
56x75 ft,, estimated to cost $50,000 

Wiiitk 1 * 10 won — The Eddy Paper Co., 
Three Rivera, Mich, will abandon plans 
temporal ih for the proposed extensions and 
improvements at its local mills, used for 
carton production, estimated to cost close 
to $4 00,000. The plant will be utilized for 
other purposes, and a new 1 -story building 
erected. 

Minnesota 

Hiiuumj — T he Oliver Iron Mining Co., 
Duluth, is perfecting plans for the con- 
struction of a new crushing and screening 
plant. 89x105 ft., at its Hull Rust mining 
properties, estimated to cost close to 
$100,000 F. R Mott is general superin- 
tendent 

Mississippi 

frri.fTOK’r -The Gulf Coast Refining Co. 
will take bids at once for the installation 
of additional equipment at its crude oil 
works, in connection with proposed exten- 
sions, estimated to cost about $35,000. 

New Hampshire 

Nrwinc.ton — Fire, Jan. 23, destroyed the 
chemical laboratory at the local plant of 
the Atlantle Dyestuff Co., Ames Bldg.. Bos- 
ton, Mass., with Jobs estimated at $25,000. 
It is planned to rebuild. 

New Jersey 


Urs ANOKI.KS- The American Agar Co. department. destroyed by tire. Jan. 29. Eijzahbth— The Stanwood Rubber Co., 

San Diego, operating a local plant for tire *° ,HS approximating $10,000. Newark Ave., operating a local plant for 

manufaeture of gelatin from seaweed, has Shblbyvillb— Fire, Jan 30, destroyed the the manufacture of automobile tires, recently 

been granted permission by the Board of local plant of the Kennedy Car Liner A reorganized, will install additional maehin- 
Hurbor Conrmissinooners to construct and Bag Co., manufacturer of paper products, ery for the manufacture of cord tires. The 
« n . ^ similar plant on site selected at with loss estimated at $200,000, including works have been idle for about a year and 
rtsh Harbor, San Pedro. It Is estimated machinery. A temporary plant will be were acquired from the receiver. S. P. 
to cost dose to $200,000, with machinery, established pending the rebuilding of the Woodard has been elected president of the 
A present experimental plant at Glendale, works. The company maintains a branch ,new company and Charles K. Cooper assist- 
t alir., will be removed to the new location, at Greensburg, Ind. Fred W. Kennedy is ant treasurer. C. 0. Corey la superintend- 
I)r. C. F. Farrow is president. president. ent 
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Elizabeth — The Standard Oil Co. of New 
Jersey, 2.6 Broadway, New York, has plans 
under, way for the erection of an addition 
to its local Bay way refinery, 125x200 ft . 
to be used as a paraffin plant. It is esti- 
mated to cost close to $500,000, including 
machinery. 

Newark — K. Kaufmann & Oo„ 169 Murta\ 
St. manufacturers of leather goods, air 
taking bids on a general contract for Un- 
erection of a 3-story addition, 65x100 ft , 
to cost about $35,000. William E. Lehman. 
788 Broad St., is architect. 

Nixon (New Brunswick) — Fire. Jan 26, 
destroyed the vaporization department at 
the plant of the Nixon Nitration Co, whtdi 
has been used for some time past foj the 
production of celluloid products. An esti- 
mate of loss has not been made It is 
planned to rebuild. 

New York 

SVHAcrsE — l'luns are being perfected foi 
the organization of a new company to in- 
known as the Syra-Cord Rubber Co., to 
take over and operate the local plant of lie- 
Syracuse Rubber Co. The new company 
will be. capitalized at $1,900,000, and pui- 
poses to make extensions and improvements 
in the existing works. Production will be 
devoted to cord tires and kindred rubbei 
products. 

Water Valle t - The Water Valley Foun- 
dry Co has tentative plans under eonsid 
oration for the rebuilding of Its found! >, 
destioyed by fire, Jan. 25. 

North Carolina 

Statesville The C. H. Turner Foundry 
i'o., Inc., recently organized with a capital 
of $100,000, will commence the immediate 
erection of a new 1 -story foundry, 75x135 ft , 
for ihe manufacture of iron eastings. It 
will be equipped for an Initial daily produc- 
tion of about 6 tons. C H. Turner is pres- 
ident, and D. 0, Ritchie, secretary and 
treasurer. 


Ohio 

Zanesville- The Columbia Chemical Di- 
vision of the Pittsburgh Plate (Hass Co , 
Flick Bldg.. Pittsburgh, Pa., is taking bids 
on ! general contract for the erection of its 
piop. M*d new plant at White Cottage, 
ne, ii 7 , mesville, estimated to cost nbout 
M, 50(1, 000, including mnohlner> A total 
of . b-ven 1- and 2-story buildings will be 
(onstrueted F. A. Jones, Monumental 
Bldg , Zanesville, Is engineer and local man- 
ag< i 

\ kron — P lans tire being completed foi 
the < (instruction of a municipal plant for 
i tie production of alum for use at the oit\ 
i\ atei works, estimated to cost about $15,099 
\V P Peters, city servleo director, is in 
i limy 

Pennsylvania 

itk Haven — The Peerless Powder Co 
has .'.instruction under way on new plant 
buildings and plans to have the structures 
leads for the, equipment at an early date 
i Ii, ensile — T he Gulf Refining Co.. Frick 
Annex, Pittsburgh, has plans nearing com- 
pletion for the erection of n 2-story oil 
storage and distributing plant at Glenside. 
estimated to cost $50,000. 

, Creighton -The Pittsburgh Plate Glass 
Bo, Piick Bldg, Pittsburgh, has acquired 
the foundry and shops of Yost Brothers, 
on site adjoining its Creighton works, known 
as th - No 1 Plant, to be used for proposed 
extensions 

Tennessee 

CiUTTANoociA— 1 The Tennessee Furniture 
! ‘ ’• b is planning for the erection of a new 
building for enameling and porcelain work, 
m * onneetiori with other plant additions 
«'''.st about $165,000. 


Texas 

Texas City— The Texas Sugar Refin 
' 0 has plans in progress for the erect 
or a new local refinery, estimated to c 
>n excess of $100,000, Including machinf 
R is purposed to have the mill ready 
set vice early in the fall. 

Fort Arthur— T he Gulf Refining Co. 1 
commenced the construction of a new 
on local site, to comprise a cat ah 
distillation unit of 32 stills and auxilii 
equipment, re-run plant and other str 
lures, estimated to cost in excess of $2 
"on, compete. 

YoAKiiM^me Texas Hide & Leather 
las work in progress on extensions t 
in! r vf ‘ m( ! ' nta in “* tannery for extena 

,i^ asv jn production. ’ Plans are a 
/ or the erection of an ac 
80 J® leather department, 
LL ft of equipment to be Instal 
R oon be arranged; 


Virginia 

Roanoke— The Roanoke Tire & Rubber 
Co. is perfecting plans for the erection of 
a new 3-story plant for the manufacture 
of cord tires for automobile service and 
other rubber products. Charles H Ki offer 
h assistant secretary and general managin' 

Washington 

Olympia- The West Coast Pulp & Paper 
’'n, recently organized as u subsidiary of 
tile Hawley Pulp & Paper Co., Oregon City, 
<>re, is perfecting plans and will soou com- 
mence the election of a m\v local mill, to 
((insist of a paper manufacturing plant, 
sulphide mill and auxiliary structures, esti 
mated to cost in excess of $5011,1)00, with 
machine! y 

West Virginia 

Clarksuuku The Liberty Glass Co., man- 
ufacturer of window glass, is planning for 
( xtensions in its plant, including the te- 
modcllng of the present plant fiom hand 
to machine operated. Considerable addi- 
tional machinery will be installed. Hugh 
Smith, an official of the emmpany , is m 
charge of purchases. 


Industrial 

Developments 

Pacer — The Grass Fiber Pulp & Papei 
Culp, Leesburg, Fla., has ruimnem nl 
opei a (ions at Its new pulp mill, month 
completed, and expects to begin the produc- 
tion of paper In tin* othei plant depart 
ments at an early date. Tilt' plant will* lie 
devoted to the manufacture of papei fiom 
saw glass 

Paper mills in the Michigan district me 
advancing production anil adding to theli 
working forces. 

Tin- American Writing Paper Co., Hol- 
yoke, Mass., is maintaining regular opera- 
tions at Its different mills In this section, 
giving employment to norma! working 
forces. 

Glass — The Baker Brothers Glass Co.. 
Okmulgee. Okla., manufacturer of window 
glass, has resumed operations at its plant 
at Sapulpa, Okla., and will develop capaettx 
pioductlon. The Okmulgee works has been 
i losed and tho skilled employees have 
moved to the Sapulpa plant. Repairs and 
improvements will be made to the ma- 
chinery at the Idle plant during the coming 
weeks, and it is planned to reopen late 
in the spring. Tt is expected to resume 
production at tho Augusta, Kan., factory 
at an early date, following u shut-down for 
some time past 

The Millville Bottle Works, Millville, N. J , 
has resumed service at one of its large 
glass tanks, recently closed down through 
failure of the furnace. Production will be 
advanced at the plant. 

Glass plants in western Pennsylvania aie 
running full, giving employment to regular 
working forces. Night shifts have been 
scheduled at a number of the factories 

Leather — The American Hide & leather 
Co, New York, N. Y., has advanced pro- 
duction at Us different tanneries, and is 
now running at close to normal. It Is said 
that heavy incoming orders insure full ca- 
pacity for some time to come. 

Glazed kid plants at Camden, N. J , and 
Wilmington, Del, are operating at a pre- 
war basis, giving employment to regular 
working forces It is expected that In- 
creasing orders now being received will ad- 
vance production to maximum at an early 
date at the majority of the tanneries, 

Burk Brothers, 923 North 3rd St., Phila- 
delphia, Pa., manufacturers of glazed kid, 
are operating their tannery at about 75 
per cent of normal. An early increase is 
expected 

V. Ar F. W Filoon Co., Brockton, Mass , 
manufacturer of sole leather, is running 
full in all departments. Maximum output 
is being developed In the wedting division. 

Gensemer & Salem, operating two tan- 
neries at Pine Grove., Pa., are maintaining 
full production at both plants, giving em- 
ployment to regular working forces. No 
contract tanning Is being handled at the 
present time. 

Ceramic — The Burton-Townsend Co., 
Zanesville. O.. manufacturer of brick, Is 
planning for an early increase in produc- 
tion and has extensions and improvements 
In progress for this purpose. The advance 
will average from 25 to 30 per cent. R. C. 
Burton, one of the heads of the company, Is 
also planning for the construction or a new 
plant In this vicinity. 


Potteries in East Liverpool. O., report 
increasing business and the majority of the 
general ware plants are now' running on a 
full basis, with full working forces. 

Brick -manufacturing plants in Georgia 
are operating at full capacity and expect 
to maintain this schedule for an indefinite 
period. 

The Niloak Potteiy Co, Benton, Ark., 
manufacturer of ml and novelty ware, is 
maintaining full opdntions at its plant and 
plans for the early erection of a number 
of new kilns for hui eased manufacture. 
The working force will be enlarged, 

Brick plants at Philadelphia, Pa., equipped 
with mechanical diyiug systems, are main- 
taining capacity pioductlon, with full work- 
ing forces About 25 pel n-nt of the local 
plants, arranged for seasonal operation only, 
are closed (low n 

The Best Brick Co, Evansville Ind., 
Is running at foil rapacity and will maln- 
tatn tltis schedule for an indefinite period. 
The company recently received an order 
for 500,000 face brick for (tie now works 
of the Ford Motor Co., at Chicago, 111. 

Iron am> Stem —The Bethlehem Steel 
Corp. is arianging for the early blowing In 
of another blast furnace at ils Strelton, Pa., 
works Repairs me in progress at furnuer 
E at tho mills, and it i.s exported to have 
this unit ready for set vice at an early date 
Other departments of the works will also 
advance operations at an emly date. 

The Thropp blast furnace ut Earlston, 
Gear Bedford, Pa , lias completed refining 
and other repairs, and plans are under 
way to blow in at an early date The 
company’s coke ovens in tin* Broad Top 
section wifi also be placed on the active 
list at the same time 

The SloHs-Shcfrield Steel Co., Birming- 
ham, Ala , will continue the employment of 
lonvlct labor at its mills as it icsult of a 
lull signed bv Governor Brandon, deferring 
any change in the present convict leasing 
system until Mitre h, 1927. The plant Is 
continuing production at full capacity. 

The Harrow Spring Go. Kalamazoo, 
Mich , Is maintaining production at Its two 
tolling mills and electric furnace, giving 
employment to a regular working force. 
The local plant will be included In the 
'ent merger of the Steel A Tube Co of 
America, Chicago, III., and the Youngstown 
Sheet A- Tube Co., Youngstown. O 
The Reading Iron Co., Reading, I’a , has 
placed Its universal mill on 9th St. in opera- 
tion, after a shut-down since last Novem- 
ber. The mill will give employment to 
about 100 men on single turn. 

In tin' Sharon. 1 ‘h„ district, the Carnegie 
Steel Co has all departments of Its mills 
running full with the exception of the by- 
product. coke, ovens, which have been Idle 
for about 2-1 months The American Sheet 
& Tin Plate Co. is operating at full ca- 
pacity at Its hot mills, while the American 
Steel & Wire Co 1ms a schedule of approxi- 
mately 75 per cent of capacity. The Sharon 
Steel Hoop Co Is In active service at all 
of Its local finishing mills, with the Youngs- 
town, 0 , plant running at normal capacity. 
Six of 14 blast furnaces are on the active 
list, 3 of those being those of the Carnegie 
Company, 2 the Shenango Furnace Co. and 
1 of the Reliance Coke & Furnace Co., at 
SharpHvlllc. 

The Witherbee, Sherman Co., New York, 
has postponed the blowing in of its blast 
furnace at Port Henry, N Y., scheduled 
for Feb. 1, owing to coke shortage. Jt Is 
expected to apply the torch before the close 
of the month if coke now in transit Is 
received at the plant The plant has been 
Idle for about 12 months, during which time 
a number of improvements and extensions 
have been made Tin* furnace operates 
on magnetic ore and itris a rated production 
of 250 tons of pig iron per day. A now 
blast furnace Is now In corn so of construc- 
tion at the plant, to have an output of 500 
tons per day ; this unit Is scheduled for 
blowing In during April, 

The Carnegie Steel Co has active con- 
struction under wav on an addition to Its 
byproduct plant at Clairton, Pa, The pres- 
ent plant, said to be tho largest of its kind 
in the world, consists of 640 ovens, arranged 
in 10 batteries of 64 each The extension 
will provide for 366 new byproduct coke 
ovens, a benzol motor fuel recovery plant 
and a byproducts plant. 

Miscellaneous The Kansas City Mal- 
leable Castings Co , Kansas City, Mo., has 
resumed production at its plant after a 
shut-down of more than 18 months. The 
Dayton Malleable Iron Co., Dayton, O., Is 
interested in the company. 

Graphite mines in the vicinity of Burnet, 
Tex., are now producing at the rate of 
about 16,000 tons of ore per day. 

Rubber mills at Akron, O.. are operating 
on a basis of 85 per cent of capacity, includ- 
ing tires and other rubber products. 
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New Companies 

Tiijd Chloride Products, INC., care of 
the Corporation Trust Co. of America, du 
Pont Bldg., Wilmington, Del.. representa- 
tive, has been incorporated under Bela ware 
laws with tapltal of $1,000,000. to manu- 
facture sodium, potash, magnesium and 
affiliated products. 

Tub Hterutk Foundry & Mto <’o, 
Auburn, Ind„ has been incorporated with a 
capital of $70,000. to manuract ure Hptcial 
metals, metal castings, etc. The incur po- 
iators are j. a. Itendel. n. .1 Schweitzer 
and A. L. Kuhlman, all of Auhuin 

Tm: Frank Shinn Co.. Inc, Philadel- 
phia, Pa , is being organized under state 
laws to manufacture paints, vai nislres 
colors, etc Application for a state < barter 
will be made on Feb. 19. The companv is 
represented by .lolin E. Gennerner, Otozer 
Bldg., Philadelphia. 

The Sandy River Oil Co.. Ashland, Ky., 
has been lncoi porated with a capital of 
$100,000 to manufacture petroleum prod- 
ucts The Ineorpor a tors are Hari> 1, (Mai- 
borne and It D. Davis, Ashland Tie last 
noted represents t lie company. 

Vincent & Co , Jnu, 400 Nofth Michigan 
Ave., Chicago, ill., has been incorporat'd 
with a i aplta) of $25,000, to »innuf;t< tin < 
cleaning fluids, compounds, etc The tncoi 
porators are John A. Vincent, Chuuncej 
Blair and Leonard M I Mince 

The Stanparp Smki.tinu & Remning c ( , 
819 Jersey Ave, Jersey 4 'It y , N J , lias Hied 
notice of organization to operate n net.il 
smelting and refining works. Hairy M 
Cohan, 21 East 42ml St., llayonm . N J. 
heads the company 

The Stark Claws Co, Massillon O.'lnm 
been incoi porated with a capital of $:tii,000, 
to manufacture glass products Tlie incor- 
porators ale John A. Vincent, Ch:iun< < y 
ford, botli of Massillon, 

Charles S Wood & Co., EuHt Orange, 

N. J., care ot the J\Yw Jersey Registration 
Ai Trust Co, 525 Main St, East Oiangi, 
repi esentative, has been incorpm ated with 
a capital of $125,000 to rnanufm tin e asbes- 
tos products Tim incorporators are Charles 

O. Ocyer and associates. 

Tiim Newman Koiin Paper Co , Ncwaik. 
N. J, has been incorporated with a capital 
of $100,000, to manufacture paper products 
The Incorporators arc Albert Newman, 
Leon A. and Sylvan H. Cohn. 790 Broad 
St, Newark The last noted represents the 
company 

Tub Rktwk Cow*, New Yoik, N. Y, 
care of J L Dreehcn, 50 Broad St., New 
York, representative, has been Incorporated 
with a capital of $100,000 to manufacture 
chemicals and chemical byproducts. d>(- 
Ht lift’s, etc The Incorporators are J It 
Bateman and S 1) Cowl. 

The Hear State Oil Co., Jefferson City, 
Mo., has been incorporated under state laws 
to manufacture petroleum products. The 
incorporators are R 11. Muzzy, II C Welble 
and G. W. Folaiui, all of Jeffe rwon City. 

The Mklunukh Tire & Rubber Co , care 
of the Corporation Trust Co. of America, 
du Rout Bldg. Wilmington, Del , representa- 
tive, has been incorporated under Delaware 
laws with capital of $600,000, to manufiu- 
ture tires imu other rubber goods. 

The Holmksuuru Concrete Co,, Phila- 
delphia, Pa., lias been incorporated with a 
capital of $30,000, to manufacture cement 
and concrete products. R. F. Zimmerman, 
7660 Frankford Ave , is treasurer and rep- 
resentative. 

The Cumberland Carbon Co . Charles- 
ton, W. Va , has been Incorporated under 
state laws to manufacture carbon products 
The incorporators are Roswell T Hapwood. 
George 10 Thomas and Oscar Nelson, ail of 
Charleston. 


The Frazier Drain Tile Co , Bluffton. 
Bid . has been incorporated with a capital 
of $75,000, to manufacture clay tile, blocks 
and kindred prodmts The incorporators 
arc Luther M Frazier and W Hobart 
Frazier, both of Bluffton 


The Newburgh Lime Meg Co. New- 
burgh, N. V , care of J V McKee. 51 Cham- 
bers St , New York N. Y. repi esentative. 
has •been incorporated with a capital of 
$20,000, to manufacture lime products The 
Incorporators are W C Martin, M Goi- 
ehoff ami A Leihenmn, Ncwhuigli 

The Mount Vernon Leather Ot. Ino , 
Philadelphia, Pa. has been incoi porated* 
with a capital of $36,000. to manufacture 
leather products Harvey Freeman. 2131 
North 19th St . Philadelphia is treasurer 
and representative. 


The Asnuttv Stbei. Prod guts Co.. Indlai 
apolis, Ind., ha# been incorporated with 
capital of $100,000, to manufacture ate 
specialties. The incorporators arc Jerry . 


Gal 11 van, Edward E. Asbury and Everett A. 
Marcy, all of Indianapolis. 

The Master Gasoline four, Oklahoma 
City, Okla., has been incorporated with a 
capital of $250,000, to operate a gasoline 
extraction plant, mamifat true refined oils, 
etc. The incorporators are Benjamin H. 
Mason, C. I! Kendrick and J. E Ciowder, 
all of Oklahoma City. 

11 Urns & Co.. 409 Ogden St , Jersey 
<'ity, N. J., have filed notice of organization 
to manufacture grindstones and other abra- 
sive products. Herman Loos heads tho 
company. 

The Genesee Feldspar Co Rochester. 
N Y , care of William Armstrong, Powers 
Bldg. Rochester, representative has been 
rmot porated with a capital of $100 000, to 
operate a feldspar mill for commercial pro- 
duet ion Tin* incorporators are S R Parry, 
W C, Fredericks and G F Worth, Roches- 
ter 

The Gleahonitk Products Co, Boston, 
Mass f care of Edmund S. Helling#, Equit- 
able Bldg., Wilmington, Del, representative, 
has been incorporated under Delaware laws 
w it h mpltnl of $1,000,000, to manufacture 
synthetic rublaflh prodmts. et< The mcor- 
porators are (diaries Peter*'-, Louis and 
Max Brown, Boston 

The Mahon City Brick a Tile Co., 
Mason Pity, Iowa, '.ire of tire Corporation 
Trm.t Co of America, du Pont Building, 
Wilmington, Del, representative, has been 
incorporated under Delaware laws with 
< aDitril of $3,000,000, to manufacture brick, 
till 1 and kindred burned < lay products 

The Fandango Mills. Inc Millburn, 
N J . has been incorporated with a capital 
of $125,000, to mamifactuM pspei and 
binder board prodmts Tho incorporators 
are M C Durr, Frank C Trubeeand George 
J B'-istlcr, Millburn Tin last noted rep- 
resents the companv 

Tiiw Phymok Chemical I laboratories, 
Inc, Pensacola, Fla , lias been Incorporated 
with a capital of $15,000 to manufacture 
chemicals and chemical h\ prodm ts W .T 
Mu'lntirc is president, and \V A Pourtles, 
secretary and treasurer, both of Pensacola. 

The Leighton Chemical Co , Colchester 
( I R la ware County), N. Y, care of A. G. 
Patterson, Walton, N Y representative, 
has been incorporated with a capital of 
$150,000, to manufacture wood alcohol and 
kindred products. The ineprporators are 
F 1 Leighton, E L. White and E. N Cary. 

The Commonwealth Mica Co, care of 
lire Colonial Charter Co . Ford Building, 
W Hmington. Del. representative has been 
incorporated under Delaware laws, with 
uipital of $1,000,000, to manufaituri mica 
products 


Capital Increases, etc. 


The Mkrhiam Paper Co . Phoenicia, N Y., 
Hu rosso in capital from 

$20,000 to $101,000. 

The Connecticut Oil Co, Waterbury, 
Conn . has arranged for an increase In cap- 
ital from $150,000 to $250,000 for expan- 
sion 

The Frazer Paint Co. 2475 Hubbard 
St, Detroit, Mich, has filed notice of in- 
Ciense in capital from $100.0(10 to $250,000 

The Patterson Glass Meg Co, Cameron, 
W Va , has arranged for- an increase in 
capital from $50,000 to $150,000 for pro- 
posed expansion. 

The New York Color & Chemical Co., 
1- Gold St., New York, with plant at Belle- 
ville, N J . has filed notice of increase in 
capital from $100,000 to $350,000. 

The Sikmon Hard Rubber Cow*.. Bridge- 
port, Conn . has filed notice of change of 
name to the Sikmon Co. 

Thw Transylvania Tanning Co, Bre- 
vard. N C. has arranged fur an Increase 
in capital from $25,000 t,. $1,000,000 for 
proposed expansion. 

The Nation \l Hkutuch Potteries Co, 
Evansville, Ind.. has increased its capltai 
from $200,000 to $250,000 

The Peters Petroleum Coru Tulsa, 
okla, is disposing of a preferred stock 
issue of $2,500,000 a portion of the pro- 
ceeds to l>e used foi expansion Charles B. 
Peters is president 

The West Haven Rcbbeh Co West 
Haven Conn, which recently took over 
fhe lot ill plant of Kelley Tire H Rubhei Co 
is perfecting plans for reorganization, with 
increased capitalization. 

The United States Glass Co., South 
9th and Bingham Sts., Pittsburgh, Pa., is 
f V r the sa, P of a stock issue of 
$1,000,000, the proceeds to he used for gen- 
eral operations, expansion, etc. Ernst Nickel 
is secretary. 


The Cunchfield Portland Cement Co., 
Richmond, Va.. has arranged for an increase 
in capital from $2,GO0,O$d'to £3*000,000 for 
general expansion. 

The American Corrugated Paper Prod- 
ucts Corp., 221 West 26th St., New York, 
N. Y., has filed notice of increase in capital 
from $300,000 to $500,000 for expansion. 

The Inland White Lead Co., 741 Bos- 
ton Ave., Chicago, 111., manufacturer of 
paints, etc., has filed notice of increase in 
capital from $40,000 to $150,000. 

The Shaffer Oil & Refining Co., 208 
South La Salle St , Chicago, 111., is dispos- 
ing of a note Issue of $594,000, a portion 
of the proceeds to bo used for extensions. 

The Midland Paper Co.. 322 West Wash- 
ington St , Chicago, 111., has filed notice of 
increase in capital from $100,000 to $200,000. 

Tub New Niqithrq Sugar Co., 129 Front 
St., New York, N. Y , operating sugar refin- 
eries, lias filed notice of increase in capital 
from $1,500 000 to $5,000,000 for expansion. 

The Good ale Co., Kalamazoo, Mich., has 
arranged for a change of name to the 
D. R C Foundry Co 

The Humphreys Oil Co., Mexia, Tex., 
operating oil refineries, has filed notice of 
increase in capital to $15,000,000 for gen- 
eral expansion 

The f E Reed Glass Co . 860 Maple 
St., Rochester, N Y., manufacturer of hol- 
lowarr products, has arranged for an in- 
crease in capital from $200,000 to $750,000 
for expansion. 


Coming Meetings 
and Events 


American Association of Engineers wll) 
hold its annual convention In Norfolk, Va , 
May 7 to 9 

American Ceramic Society is holding its 
annual meeting in Pittsburgh, Pa.. Feb. 12 
to 17, 1923. 

American Chemical Society will hold Its 
spring meeting April 3 to 7, 1928, at New 
Haven, Conn. 

American Electrochemical Society will 
hold its spring meeting May 8. 4 and 5. 
1923, at the Commodore Hotel. New York. 

American Focndrymen’h Association 
will hold a meeting in Cleveland, 0., April 
28 to May 4. 

American Institute of Mining and 
Metallurgical Engineers will hold Its an- 
nual meeting in New York City during the 
week of Feb. 19. 1923. 


TioN will hold Us twentieth annual con- 
vention at the Greenbrier, White Sulphur 
Springs, W. Va., June 7, 8 and 9. 

American Society for Testing Ma- 
terials will hold Its twenty-sixth annual 
meeting at tire Chalfonte-Haddon Hall 
HotH Atlantic City, beginning Monday, 
June 25, 1923, and ending either Friday or 
Saturday of that week. 

International Chamber of Commerci 
will hold its second general meeting In 
Rome, Italy, March 19-26, 1928. 

Iron and Steel Institute (London) will 
hold its annual meeting May 10 and 11 at 
the House of the Institution of Civil Engi- 
neers, London, S W. 1. 

National Foreign Trade Council has 
postponed its annual conference from April 
25, 26 and 27. to May 2, 3 and 4. It will be 
held in Wow Orleans, La. 

New Jersey Chemical Society holds a 
meeting at Stettcrs Restaurant. 842 Broad 
St,, Newark, N. J., thf second Monday of 
every month. 

Society of Industrial Engineers, with 
headquarters in Chicago, will hold its spring 
SS n ~«° n !„ Cincinnati, April 18, 19 and 
20, 1923. The major subject will be "Man- 
agement Problems of the Smaller Plants/’ 

. A V™ Industries Exposition will be 
™] d 9 rand Central Palace, New York 

fi!i y iJ? urin § 5 the , ™ eek of A P rl * 9, 1928, by 
the International Exposition Co. 

l* 1 * meetings are scheduled 
L°Jf ]V' t d S? Ruiuford Hall, Chemists’ Club, 
East 41st St, New York City: March 9— 
Amorlean C.W. Icstl Society. Nichols Medal. 
March 23 — Society of Chemical Industry, 
regular meeting. April 20— Society of 
Chemical Industry (in charge), American 
Electrochemical Society, Society de Chlmie 
lnciustrielle, American Chemical Society, 
joint meeting. May 4 — American Chemical 
Society, regular meeting May 11— Society 

ir» C 5*fc lie . An ? u S tr,Hl,t (,n charge), Ameri- 
can Chemical Society, American Electro- 
chemical Society, Society of Chemical In- 
dustry, joint meeting. May 18— Society of 
Gnomical Industry, regular meeting. June 
8 American Chemical Society, regular 
meeting. 
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Number 8 


The Chauffeur 
Aspires 

A GOOD reputation achieved through laborious effort 
and sheer merit has always been the envy of the 
near-worthy and the goal of the covetous. Those who 
are on the fringe of importance or greatness or dis- 
tinction or respectability like to persuade themselves 
that they are, in point of fact, quite within the fold. 
And so it happens that periodical assaults are made on 
the citadel of engineering by various crafts and trades, 
conscious of the good name and reputation of the engi- 
neer and seeking as a trophy the use of the word “engi- 
neer’’ in describing their vocations. The plumber would 
be a sanitary engineer, the fireman a fuel engineer, the 
tailor a sartorial engineer, the barber a tonsorial engi- 
neer, and so on with the butcher, the baker and candle- 
stick maker. 

And now comes the chauffeur. A recent item in New 
York papers records the organization of chauffeurs into 
the Society of Professional Automotive Engineers. 
There is a slight distinction in the name from that 
of the well-recognized Society of Automotive Engineers, 
which is one of the great national engineering bodies. 
Put undoubtedly the distinction, though slight, is sig- 
nificant in the minds of the chauffeurs. They, be it 
known, are professional automotive engineers while the 
others, forsooth, are doubtless only amateurs. Our new 
aspirants for engineering recognition probably look 
upi «i themselves as very practical men, while such 
theorists as produced the Liberty motor or who now 
design modern automotive mechanism are mere acad- 
emicians. But there is a further distinction. We 
learn from the news item that “There is a great dif- 
ference between an automobile driver and an automotive 
engineer.” So there is ; but not the one the reader has 
in mind. We learn further from the president that: 
“Our organization is composed of professional op< r- 
ators of automobiles in private employment. It aims 
to place the profession on a higher plane and to protect 
its members from increasing laws levied on operation of 
automobiles.” We quote from the interview without 
editing. And we learn that taxicab drivers are not 
eligible for membership, while the lowly commercial 
truck driver is not even mentioned. Evidently the 
“great difference between an automobile driver and 
an automotive engineer” is principally one of vehicle. 
One has to sit at the steering wheel of a limousine 
in order to be eligible to the Society of Professional 
Automotive Engineers. 

For the moment we can think of no title or designa- 
tion tfcat has suffered more from illegitimate use at the 
hands of aspirljhfc craftsmans, unless it be that of “pro- 
fessor.” Who used to matorthe balloon ascension and 
parachute drop at the cofcinty fair in theqe f ft ff foyff? Njjjjr,; 


other than our old college friend Professor Blimp. And 
who now presides over the local parlor for manicuring 
and chiropody? Professor Foote, of course. Who 
teaches dancing, if not Professor Tango? And is not 
the favorite headliner on the vaudeville bill frequently 
Professor Aladdin with hi* ‘black art? Finally there 
has been no more chronic aspirant than Professor 
Bump, the phrenologist. Small wonder that this title 
has almost fallen into disuse among those who earn and 
deserve it. 

Reputation has been the theme of some of the finest 
gems of literature. We immediately recall the plaint 
of I ago in “Othello.” when he says, “Who steals my 
purse steal trash ... hut he that filches from me 
my good name robs me of that which not enriches him 
and makes me poor indeed.” Again he says that it is 
“Oft got without merit and lost without deserving.” 
And in “Richard II” Mowbray says that without spot- 
less reputation “men are but gilded loam or painted 
clay.” We presume that the chauffeur will not be the 
last to filch the name and reputation of the engineer 
with which to gild the loam or paint the clay of his 
humble but useful calling. Nor have we any formula 
for preventing encroachment on the proper use of the 
title. We protest against it, but evidently it is some- 
thing which, like the poor, we have always with us. 


Allot her Problem 

For the Fertilizer Industry 

I N OUR issue for Jan. 10 we published an editorial 
entitled “Long-Term Credits in the Fertilizer 
Industry.” Some of the discussion which that editorial 
called forth has already appeared in Readers’ Views 
and Comments, but we believe there are several points 
that are worth further emphasis. Perhaps the most 
significant has to do with the marketing of fertilizer. 
Certain localities seem to have become a kind of dump- 
ing ground for fertilizer. Perhaps they do not con- 
sume enough material to be classed as a field of major 
sales activity, but apparently they are the happy hunt- 
ing ground for the disposal of surplus stocks of various 
kinds. “Sell at cost or even below, but sell anyway!” 
That is evidently the slogan. 

What results is a veritable orgy of competition. A 
contract is signed with one salesman. Another calls 
who offers a better price. The customer then calls up 
the first company and demands a lower price or cancel- 
lation of the contract. Or, worse than that, he does not 
even notify the first company but buys from salesman 
No. 2. In a buyer's market the seller can do nothing 
but grin and bear it. If he sue# he will lose a cus- 
tomer. So the net result is that contracts amount to 
nothing. The same is true of the price list. 

Several solutes have been suggested. One is to 
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make consumption and production balance in the indus- 
try, either by controlling production or by increasing 
consumption. Of course the former is impossible except 
by a now illegal combination of producers, and the 
latter is a much-desired and sought-for end. It might, 
however, p^ove somewhat of a boomerang, for increas- 
ing demand would probably lure others into the field of 
production. The more practical solution is that of in- 
sisting through the National Fertilizer Association that 
contracts and sales agreements be strictly enforceable. 
It is distinctly within the power and province of tin* 
association to work for good business practices. It 
would be a principle easy to enforce through such an 
organization. No one is the gainer from present con- 
ditions except possibly the consumer and at the sacrific* 
of one of the cornerstones of business 

What’s in 

The Ruhr? 

S IX weeks ago Germany’s largest and most tangible 
asset was the great industrial district lying in the 
valley of the Ruhr. Before its occupation by the French 
and Belgian troops, it was a principal source of coal, 
the seat, of a tremendous iron and steel industry, the 
heart of Germany’s industrial system. Today, produc- 
tion in that district is practically at a standstill. No 
man can predict the ultimate result of the French occu- 
pation nor its effect on the world's economic structure. 

In the belief that more inlormation about the eco- 
nomic and industrial aspect of this situation would be 
welcomed by our readers, an editorial survey has been 
made of available economic data hearing on the Ruhr 
district. In another place in this issue there will be 
found an attempt to answer, from a chemical and indus- 
trial viewpoint, the important question, “What’s in the 
Ruhr?” 

Notwithstanding present uncertainties in the situa- 
tion, there have been a number of developments and 
apparent tendencies that are gradually helping to crys- 
tallize sentiment in this country and to aid in our 
appraisement of what the situation portends. For one 
thing, it is becoming increasingly apparent that the 
policy and plan which has guided the French is not one 
that will be consummated by the developments of a week 
or month. It is the building of a permanent structure, 
organizing for the long swing rather than for the im- 
mediate profit. This attitude is beginning to be shown 
in a number of ways, such as the strategic control of 
traffic with the idea of exacting taxes and tariffs. The 
only definite attempts so far to demand reparations 
in kind have been in the case of coal-— which is, of 
course, merely the justifiable collection of a debt long 
overdue. The attitude toward the chemical plants has 
been less discernible, hut underlying it is this same 
long-swing policy. Incidental interferences such as the 
confiscation of specific shipments of raw materials have 
been reported, it is true, but this can scarcely be re- 
garded as the permanent plan. The coal-tar crudes and 
intermediates needed by the German dye industry will 
not find a ready market elsewhere, and for taxable pur- 
poses it would seem more logical that they be allowed 
to pass into consumption and taxes enacted on the fin- 
ished goods— -i.e., the dyes and reparation products al- 
ready demanded by France and Italy. 

But the most important tendency to become evident 
—the real riddle of the Ruhr— is the great political 
problem 4n bringing together in a workable unit the 


German interests of the Ruhr and the French interests 
of Lorraine. As long as the one controls the coal and 
the other the iron ore, they stand at loggerheads. To 
revert to pre-war conditions, with one country in com- 
mand of both resources, would seem to be the first 
requisite for production. But it is evident, too, that 
insurmountable difficulties will crop up constantly in 
any co-operative arrangement in which France is the 
employer and Germany the worker. Therefore, it is 
obvious that peaceful economic settlement can come only 
with a solution of the political difficulties. To hazard 
a guess as to the effectiveness of the proposals of the 
separationists is perhaps immature, but it would seem 
that at times the coming of such an event is already 
clearly foreshadowed. 

How is this trouble in the Ruhr going to affect us? 
Temporarily, at least, we are more likely to be bene- 
fited than harmed. Our export trade in foodstuffs and 
raw materials will probably suffer because of the dis- 
trict’s loss of purchasing power, but this will undoubt- 
edly be more than compensated by the gain in our 
exports of manufactured goods, of iron and steel prod- 
ucts, and of similar commodities originally supplied by 
the industries of the Ruhr. 

Our own organic chemical industries, as Dr. Herty 
has pointed out with characteristic forceful ness, have 
fortunately insured us against a recurrence of the trag- 
edy of HHf). We are prepared to supply the American 
consumer, or the world if necessary, with practically 
every dye and coal-tar chemical required for uninter- 
rupted production. For the economic good of the world, 
it is to be hoped that the industrial prostration of Ger- 
many can be averted, but it is comforting to know that 
we are prepared for such an emergency if it does come. 

Winged Errors in 

Chemical Literature 

W HEN we chemists get hold of an error it often 
takes more than a mental crowbar to pry it loose 
from us. Start a wrong constant in a textbook and 
there it is, not only in that book but in nearly every 
one that comes afterward. Of such a defective record 
a chemist told us the other day that he had looked it 
up in three different textbooks, and since they all agreed 
he thought they must be right. But they were all 
wrong. 

A few r days ago in discussion with Professor Ken- 
dall of Columbia, who is reviewing the textbooks of the 
late Alexander Smith, he referred to the melting 
point of ammonium sulphate as one of those winged 
errors that fly through the literature. It seems there 
was a Frenchman who had worked with ammonium sul- 
phate and developed the facts back in the eighteen- 
forties or thereabout, and he published his findings, 
which were correct, in his book. Next somebody else 
wrote a textbook which became more popular and he 
was a bit hasty about getting the data on ammonium 
sulphate, or he may not have read French very well. 
At all events he put down the melting point as 140 
deg. C. and there it started. Everybody else copied it, 
and now it is standard in the literature. 

In point of fact, if ammonium sulphate is heated in 
a closed tube it does not melt uqtil above 600 deg. C., 
whereas if heated in an open tube ammonia is given off, 
the acid salt is formed and it is the“ acid salt and not 
ammonium sulphate that melts at 140 deg. C. 
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The Psychology of Glass 
As Plant Equipment 

T HOSE who read Mr. Marshall’s interesting con- 
tribution on industrial glass in our issue for Jan. 31 
must have been struck with the note of practical psychol- 
ogy that he sounded with respect to the use of this 
material in chemical plant construction. The very qual- 
ity of glass— fragility— which might be expected to 
defeat its use as a material of construction has proved, 
in the case of Pyrex, to be the best insurance against 
breakage. 

We have all grown up in the knowledge that glass 
is breakable, and this fact is connected in our minds 
with its quality of transparency. Of two pieces of 
apparatus, one of transparent glass and the other of 
opaque earthenware, there would be no question in the 
mind of a workman as to which he must handle with 
care and respect for its fragility. Earthenware looks 
tough and no amount of experience with breakage in 
clay products would give him the same instinctive re- 
spect for it that he would have for transparent, fragile 
glass. Consequently, although breakage might be ex- 
pected to be high in plant apparatus made of glass, the 
reverse is found to be true, because a workman antici- 
pates the likelihood of breakage and handles the trans- 
parent material more carefully. 

While we can scarcely advocate the extension of this 
interesting example of psychology to the point of ad- 
vising that plant apparatus be made fragile instead of 
rugged in appearance, vve think that it does furnish 
mv* of the best evidences that glass has by no means 
reached its full utility as a material of plant construc- 
tion. Its transparency is one of its greatest merits, and 
apparently its fragility is by no means the drawback 
that might have been expected. 


An Opportunity 

For the Tanning Chemist 

T HERE is a good deal of talk going on about the 
destruction of wild animals for the fur industry. 
l T ntiI 10 or 12 years ago the wild birds were being killed 
to such an extent for feathers to decorate women’s hats 
that Congress took measures to stop it, and these were 
successful. Now we have no brief to present on behalf 
of moles, squirrels, skunks or muskrats, which are 
threatened with extermination; we never cared for 
minks or weasels or foxes around the chicken yard — 
in fact, we have not yet added the salvation of fur- 
bearing animals to the reforms we support. 

We are, however, always ready to join in any rea- 
sonable effort to eliminate rats. They threaten us with 
disease, they carry the bubonic plague and they are a 
nuisance to the whole world. Once, years ago, we ven- 
tured to suggest editorially that rat skins be tanned 
and brought into use, but this instigated such an amaz- 
ing correspondence that it nearly got us into trouble. 
Nevertheless, we venture again to attack the subject 
from a somewhat different angle and to call in the aid 
of chemistry. 

In regard to clothes, men wear what their tailors and 
their wives tell them to wear, so long as their raiment 
shall be without any distinguishing mark of individ- 
uality. Women think more about their clothes than 
men do, they aspire above all things to be in style and 
every woman wants her clothes to be “individual’' in cut, 
in trimming and in fabric, But if anybody had told us 


when we were boys that women would be straining every 
nerve to possess and wear the skins of skunks, we should 
not have believed him, although today these very skins 
are a luxury. 

Now rat skins make good leather. Th% pieces, of 
course, are small. What is called for is an advance in 
the art of tanning and in the discovery of a method of 
joining the edges of the separate pieces by some col- 
loidal turn. Granted that such a material may be pro- 
duced that is pleasant to wear and durable, we may 
expect it to become fashionable. Any amount of ex- 
pense may be added to it by trimming, but even when 
worn plain, the wearer will achieve merit by encom- 
passing himself or herself in a garment made of it. 

Soft leather coats, vests and overcoats are very de- 
sirable for men in cold weather, and if they are in 
fashion women may be trusted to wear them, even in 
the hottest summer days if tfie Paris dressmakers should 
decree it. The main thing is to produce the material, 
and only a chemist familiar with the technology of 
leather can do this. The development of such an in- 
dustry would make the destruction of rats a profitable 
enterprise — and that would bo the end of one of the 
worst pests of our day and generation. 

A Discriminating 

Belief action to Science 

C HEMISTRY in the West, professional and indus- 
trial, will be heartened by the news of a princely 
gift of over $4,000,000, by Arthur H. Fleming, of 
Pasadena, to the California Institute of Technology — an 
act that marks a significant advance in the scientific 
life of the Los Angeles district in particular and of the 
Coast region in general. Such a gift is an indication 
and an appreciation of the vigorous growth and promis- 
ing vitality of those Western industries whose pros- 
perity depends in large measure on the provision of a 
sound scientific foundation and the unremitting appli- 
cation of technical research. 

Benefactions often fail in their purpose because of 
a lack of discrimination and foresight on the part of 
the donor. It is refreshing, therefore, to note that Mr. 
Fleming accompanies his gift with suggestions that 
should receive the careful consideration of all who are 
concerned with higher education. He earnestly advises 
that the California Institute limit its enrollment to 
2,000 students; this we may interpret as an indorsement 
of the contention that mere bigness too often connotes 
emptiness. He recommends that the Institute “special- 
ize in chemistry and physics, under the direction of the 
most competent men available, with the most liberal 
provision in the way of salaries and equipment, for the 
prosecution of such work; that it seek and invite the 
superior student; that it help and encourage those who 
are disposed to research, but that the utmost care be 
exercised in the manner of giving such help and encour- 
agement, keeping always in mind that ill-advised or too 
free-handed assistance begets weakness rather than 
strength, and that a man should be helped tie help 
himself." 

With such a code of common-sense ideals, and with 
the financial support of public-spirited citizens such as 
Mr. Fleming, the board of trustees of the Institute 
needs no more than competent scientific direction and 
the co-operation of the earnest student to insure for 
California an eminence in technology commensurat:* 
with the needs of her rapidly expanding industries. 
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Readers' Views and Comments 



Duhring’s Law 

Of Vapor Preasures 

7o the Editor of Chemical & Metallurgical Engineering 

SlR: There appeared in the Jan. 24 issue of your 
journal an article entitled “Theoretical Derivation of 
the Vapor Curve of Xylol.” In this article there is pre- 
sented what is termed a “novel” method of calculating 
the vapor pressure. I wish to call your attention to 
the fact that this method was probably first proposed in 
1878 by Diihring, and his since appeared in most of 
the textbooks on physical chemistry, either under the 
name of JDuhring’s relation or as a special case of the 
more general Ramsay-Young vapor pressure relation. 
Furthermore, this same method of calculating vapor 
pressure has appeared recently in Chemical Metal- 
lurgical Engineering in the articles by W. L. Badger on 
the properties of salt solutions. A recent article in the 
Journal of Industrial and Engineering Chemistry ( vol. 
14, No. 6, page 509, 1922) also called attention to this 
relation for the calculation of tin* vapor pressure of 
certain hydrocarbons derived from coal tar. In view 
of these facts J cannot but take exception to the state- 
ment that this is a novel method for the calculation of 
vapor pressure. Barnett F. Dodge. 

N » 1 \v I o i i v 1 1 1 1 ■ , M.iss 

Problems in 

Sodium Sulphide Manufacture 

To the Editor of Chemical & Metallurgical Engineering 

Sir:- Y our article of Jan. 10, together with the in- 
teresting letter of Mr. Hart on “Problems in Sodium 
Sulphide Manufacture,” has mentioned in a way the 
manufacture from salt cake and from barium chemicals. 
However, the process which I have developed here I 
hope will be sutliciently interesting to warrant a note. 

We are using niter cake which we charge directly into 
the sodium sulphide reverberatory type furnace along 
with 20 to 30 per cent gas-house carbon. The rever- 
beratories are oil fired. The reduction is carried on 
until approximately 70 per cent of the available Na,SO, 
content is reduced to Na,S and is then tapped from the 
furnace. This charge, after cooling, is ground and dis- 
solved, giving a solution containing sodium sulphide, 
considerable proportion of Na/’O,, Na^SO,. NaS,0,, etc. 
This solution is filtered and barium sulphide added to 
complete precipitation. The precipitate settles rapidly, 
the supernatant liquid being decanted directly to the 
storage tank for the sodium sulphide evaporator. The 
precipitate, after settling, is filtered over an Oliver filter, 
then goes to wash tanks. After several washes remov- 
ing the small amount of sodium sulphide remaining, 
sulphuric acid is added until all of the precipitate is 
converted to BaSO,, or blanc fixe, and is sold as a stand- 
ard article. 

The chief features in this process are that what is not 
converted in the furnace to sulphide is later on converted 
by the addition of barium sulphide, giving a very pure 
sodium sulphide solution for evaporation and a high- 
grade blanc fixe as a byproduct. Moreover, by operating 
at a lower temperature and not endeavoring to secure 


such a high-grade sulphide in the furnace, the life of 
the furnace is more than doubled. The furnaces used 
have a hearth area of about 160 sq.ft, and produce about 
6 tons per day of concentrated sulphide, 70 per cent of 
which is from the direct furnace reduction, the other 
30 per cent from the barium sulphide precipitation. 

and (’lirmirnla Extraction <\» . P T TfnrrA 

Oakland, Oilif J5 * 1 * ttOCCA. 


Rapid Sorting 

Of Alloy Steel 

To the Editor of Chemical & Metallurgical Engineering 
Sir: — Having had occasion recently to sort a badly 
mixed stock of bar steel, 1 attempted to use the method 
described by M. Galibourg in your issue of Nov. 15, 
1922, p. 992. This consisted in measuring the thermal 
eml. against pure iron wire, when the ends were im- 
mersed in a pot of warm mercury. 

Our tests did not indicate that it is possible to use 
this method on a commercial scale. There is undoubtedly 
a difference in the emf. force for different analyses, but 
this is in fact so slight that we could not rely upon it. 
The results we obtained follow: 


Sled 

Tcmpeiati 

HIV 

Dpr !•’ 

Millivolt b 

1 1 1CII oil lull (.It'Ding tiled 

2 SO 

0. t> 

Swodidi iron 

248 

0 2 

Halcomb toulutiid 

248 

0. 0 

KdiMoiI hfinlcimiKhtt'd 

252 

0 5 

< Muritc high-gpoorl sled 

252 

0 25 

S A E 5 120 Hied . 

252 

0 1 

Machine* RtccI 

250 

0 1 

The suggestion in the article 

of using 

Brinell test 


was not carried out, but this will not make any material 
difference. The Brinell hardness of for instance the 
last two steels will at least under certain circumstances 
be similar and as the emf. is the same, it would not 
be possible to separate these two steels by this method. 
We realize of eourse that in other special cases it might 
be possible to use this method to advantage. 

E. W. Ehn, 

nlli " Metallurgist, Timken Holler Hearing Co. 


Long-Distance Hauling of Sulphuric Acid 
No Longer Feasible 

As the transportation of sulphuric acid for long dis- 
tances is difficult and expensive, the producing plants 
are located close to the points of consumption. Prior 
to the war a 200-mile haul for a regular contract de- 
livery of acid over a long period of time was exceptional. 
Under the unusual conditions that prevailed during the 
war, the acid was shipped even from the Pacific coast 
to New York, but since the resumption of normal busi- 
ness, it is now hauled for only comparatively short 
distances. Moreover, few cargo boats are equipped to 
transport sulphuric acid in hulk and its corrosive action 
on metal containers makes it subject to high insurance 
and freight charges. There is, therefore, little inter- 
national trade in the acid. Of the 6,407 tons exported 
from the United States in 1921, 2,895 went to Mexico, 
1,389 to Cuba, 722 to Argentina and 110 to Canada. 


February 21, 1923 


CHEMICAL AND METALLURGICAL ENGINEERING 


339 



Photo by Vmtmvood k Vndmwood 


VIEW OK THE I'OAL DOCKS AT THE CHEAT KRURl’ WORKS AT ESSEN IN THE 'lU’IIK DISTRICT OK OERMANY 


What Is in the Ruhr? 


An Attempt to Answer This Question From a Chemical and 
Industrial Viewpoint, Pointing Out the Economic Signifi- 
cance of French and Belgian Occupation and Possible 
Effects on the World’s Chemical and Metallurgical Industries 


W ERE the Pittsburgh district to be isolated com- 
pletely from the remainder of the United States 
and to be occupied by 50,000 troops and a large 
technical commission of foreign nationals intent upon 
controlling production and distribution of that district's 
basic industries, some idea might be gained of the 
present situation in the Ruhr district and of its possible 
economic consequences to Germany and the rest of the 
world. The Ruhr district is Germany’s most important 
asset —the greatest industrial center of that country, if 
not of all Europe. From a commercial and economic 
viewpoint it is to Germany what the Pittsburgh district 
ls to the United States, what the Sheffield region is to 
England and what the French departments of Nord and 
Pas-de-Calais were to France before their destruction 
during the war. 

The Ruhr district is not a geographical division of 
Germany, but geologically it is a well-defined strip of 
land of about 400 square miles bordering on the Ruhr 
"River. As may be seen from the map on page 341, 
it stretches across the northern part of the Prussian 
provinces of Westphalia and Rhineland. 

The industrial development of this district may be 
s aid to have started about 1850, when coal began to be 
mined there on an extensive scale. In 1913 something 
over 114,000,000 tons of coal was mined in the Ruhr 
district, representing fully 60 per cent of the total Ger- 
ma n production. As is. the case in the Pittsburgh 
district, the Ruhr does not contain any workable de- 


posits of iron ore, but rather the abundance of coal has 
been the factor that has made it the principal seat of 
Germany's iron and steel industries. The industrial 
centers of Essen, Bochum, Miilhcim, Dortmund, Gelsen- 
kirchen, Duisburg, Oberhausen, Ruhrort, Horde, Wit- 
ten — to mention only the most important — are the 
strongholds of Germany’s industrial magnates. 1 There 
Stinnes, the Thyssens, the Krupps, the Haniels, the 
Kloeckners, the Funkes, play economic roles analogous 
to those of the Carnegie, Rockefeller, Harriman, Van- 
derbilt and Gould interests in this country. 

Increasing Industrial Population 

A very illuminating survey of the economic im- 
portance of the Ruhr district was made not long ago 
by M. Dariac, a special commissioner of the French 
Government sent into the Rhineland in advance of the 
French and Belgian troops. He points out that in 1913 
the industries of the territory now occupied employed 
one-fourth of all the factory workers in Germany. This 
includes 55 per cent of all workers engaged in mining, 
27 per cent of those in metallurgy, 20 per cent of the 
chemical workers and 19 per cent of those in the textile 
industries. 

1 .Wording to n preen despatch on Feb. 13 there were 46.942 
French troops (officers and men) in the Ruhr and 12,000 French 
and Belgian railway men and engineers were at the disposal of 
the Technical Commission, The position of the troops of occupa- 
tion was Riven as follows: Belgian detachment at Sterkrade ; 
47th French infantry Dlvlsfon at Recklinghausen : 11th Infantry 
Division north of Dortmund ; 40th Infantry Division south of 
Bochum: 128th Infantry Division at Essen and south of Essen. 
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TABLE I POPULATION uy IMH'STHIM OKNTKKS 
IN HUH H OISTHICT 

Population 
mO 1919 

194,65} 439,297 

136,931 144,993 

214,226 297.018 

89.900 98.677 

218.400 241,788 

169,513 179.785 

57,459 64,135 

59,28 3 60.498 

37.450 37,189 

112,580 127,353 

Thu Krupp works alone, in 1013 employed 80,000 
workers. During the war this number rose to 171,000, 
hut by the end of 1022 had l>een reduced to about 
100,000 employees. 

While the total population of Ibussia declined from 
40,165,219 in 1913 to 36,771,951 in 1919, that of the 
Ruhr district showed a marked increase, due, probably, 
to the influx from the territories originally occupied 
by the Allied troops. The figures in Table I show the 
extent of this gain in some of the most important indus- 
trial centers in the Ruhr district. 

An Index of Industrial Activity 

An idea of the productive and distributive capacities 
of the Ruhr district may be gained from statistics of 
inland tratlic, both by water and land. In point of 
mileage the railroads m the territory now occupied by 
the French and Belgian troops are but 12 per cent of 
the total in Germany, but they actually handle prac- 
tically three-fourths of the tratlic of the entire country. 
In addition, 60 per cent of Germany’s water transpor- 
tation is in the Rhine and Ruhr districts. 

Industrial Resources 

Coal. It was previously stated that in past years ihe 
Ruhr district has accounted for over 60 per cent of Ihe 
coal production of Germany. The output of the most 
important districts in Germany during 1913 and 1919 
were as follows ( in millions of tons) : 



lluhf 

1 ppn 

The Simr 

Total (< r 


1 tint rmi 

SdeMn 

1 Ustrirt 

Goi innnv 

1913 

114 49 

4 3 43 

12 22 

190 II 

1919 

71 16 

25 «3 

8 97 

lib 5(1 

or in 

percentage of the total: 




1913 

60 22 

22 85 

6 43 

100 00 

1919 

61 08 

72 26 

7 70 

100 00 


Since the the loss of the Saar basin to France, Ger- 
many's coal production has been concentrated in the 
Ruhr district, so that the present Ruhr output is 
probably in the neighborhood of 80 per cent of the 
total. Production during 1921 and 1922, although some- 
what lower than the 1913 production, nevertheless 
considerably exceeds the 1919 figure. 

Table III, recently printed in Coal Age, shows the 
total production of the last 2 years as compared with 
that of 1913. 

The coal resources of the Ruhr district from the 


TABLE III COM. I'liODI (TION IN HI HU DISTHK T BY MONTHS 



1913 

1921 

1922 

January 

9,786.005 

8,072,912 

8,132.763 

February 

9 194,112 

8.174,606 

7,737,974 

Mart'h 4 

9,181,430 

7,685,185 

9,014,278 

April 

May 

9,969,560 

7,894,985 

7.512,64b 

9,261,448 

6,954.607 

8,081,951 

June 

9,586,385 

7,753,350 

7,078.^61 

July . . 

10,150,347 

7,782,676 

7,864,200 

August 

9,795,236 

8,068,065 

8,336,773 

September 

9,696,397 

7,853,871 

8,265,688 

October 

9,895,090 

8,047,35} 

8,837,126 

November 

8,932.276 

7,772.658 

8.596,214 

December 

9,101.858 

8,054.517 

7,900,000 

Whole year 

114,550,153 

94.114.785 

97,350,000 


region that is now producing at the rate of about 100 
million tons per year have been estimated" to be 31.9 
billion tons to a depth of 1,500 m. or 37.5 billion tons to 
a depth of 2,000 m. The latter amount at the present 
rate of production would suffice for 375 years. 

/row - -The pig-iron production of Germany in 1913 
amounted to 19,291,920 tons and was distributed among 
the various provinces as follows: 


1 lihtnel 

Percentage 

! t In iK-litiit 1- \\ csl | India 

42 5 

SicKcrland, Luhn, Hewte-Nanmm 

5 | 

Silesia 

5 2 

Central and eaatein Germany 

5 2 

Bavaria. Wurttemburg and Thuringia 

1.2 

Saar 

7 3 

L irraine and Luxemburg 

33 3 


Coal-Tar Products.- Before the war the byproduct 
coke ovens in Germany consumed annually about 45 
million tons of coal. Of this amount it was estimated 
by M. Dariac that 25 million tons came from the Ruhr 
district. This would account for an output of ammo- 
nium sulphate and coal tar in approximately the follow- 
ing proportions : 

Tola I Hu hr 

Production District 
(Tons) (Tons) 

Ammonium sulphate ... .... 500,000 400,000 

CoM lav , ... 1,200,000 1,000,000 

Of this p. eduction the Hugo Stinnes group industries 
accounted for 129,000 tons of coal tar and 69,000 tons 
of ammonium sulphate. 

Situation in the Dye Plants 

Chemicals . — Practically all of this coal tar passes 
into consumption in the form of the products of the 
German organic chemical industries— dyes, pharma- 
ceuticals, color lakes, perfumes, photographic chemicals, 
etc. However, these industries for the most part lie 
outside of tho Ruhr district as such, although at least 
90 per cent of them are included within the territory 
which has been or is now occupied by the Allies. The 
great plants of the I.G. (Interessen Gemeinschaft). lie 
to the south of the Ruhr — Badische at Ludwigshaven-on- 
the-Rhine, Bayer at Leverkusen, Meister Lucius & 
B riming at llochst-on-the-Main, Cassella at Frankfort 
and Kalle at Biebrich-on-the-Rhine. Of the less im- 
portant companies Griesheim-Fleetion is at Offenbaeh- 
on-the-Main, Weiler-ter-Meer is at Uerdingen-on-the- 
Rhine and Leonhardt is at Muhlheim-on-the-Main. 

The only important coal-tar dye plant in the im- 
mediate vicinity of the Ruhr district is that of Carl 
Jager, G.m.b.H., Anilinfarbenfabrik at Diisseldorf. This 
company was founded in 1823 and while small as com- 
pared with the ground organizations of the I.G., it is 
nevertheless a recognized factor in the German industry. 

These plants, whether actually within the occupied 
territoiy or not, are nevertheless dependent largely on 
the Ruhr district for their chief raw materials --for 
coal tar and the so-called crudes form its distillation such 
as benzol, toluol, naphthalene, anthracene, carbolic and 
cresylic acids, etc. Naturally the course of their future 
production will depend on their supplies of these basic 
materials and for that reason they are vitally affected 
by the embargoes on coal and coal products which the 
French are enforcing with increasing severity. 

It is scarcely to be believed that the French would 
voluntarily cut off supplies of these byproducts for any 
extended period. Little market exists for them else- 
where and from a revenue viewpoint it would be much 


City 

F/Hxim 
Bochum 
I >ort round 
Oberhaunen * 

I Hiiflhurfc 

Gclftcnkirehr-n 

Herne 

Iteokliiudmuwri 
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*"Tlu* Coni Resources of the World/’ vol. III. p. 887 ( 1918 ). 
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more desirable that they be fabricated into finished 
products of much g: eater taxable value. However, 
the decreasing coking operations due to labor troubles 
m the coal mines, on the railroads and at the ovens 
would automatically cut down the supply of raw ma- 
terials for the dye factories. It is therefore entirely 
possible that these great industries will eventually come 
to a standstill unless supplies in the way of coal and 
coal products can be imported into Germany from Eng- 
land or America. 

It has been reported on the authority of high German 
oflit ia’s in this country that many of the large dye and 
chemical factories of Germany now have on hand 
stocks of crudes and intermediates sufficient to carry 
them over a period of 4 to 6 months. Just how much 
credence can be placed in such statements is, of course, 
largely a matter of conjecture. 

Chemical Plants in the 
Occupied Territory 

Names and Addresses of Important Factories in 
Rhine’and and Westphalia and Adjacent 
Districts, Compiled by Depart- 
ment of Commerce 

I N VIEW of the timely interest in the economic and 
industrial problems arising from the French occupa- 
tion of the Ruhr Valley in Germany, the Commercial In- 
telligence Division of the Bureau of Foreign and Do- 
mestic Commerce has compiled a comprehensive list of 
chemical and allied factions within the occupied terri- 
tory of Germany. This compilation is not as yet en- 
tirely complete, but it is believed that its publication, 


even in fragmentary form, will be worth while at this 
time. The list follows: 


Name 

Anchener Chennseho 


Fabtik fiir 


Textile Industrie. G m l> H 
VktienKescllscliaft fib Bentbuu, 

Aachen 

T< xtile chemicals 

Pin und Zinkfabnkation mi Stol- 
borii und in Westfalen 

Aachen 

Pig lend, raw zinc, 
sheet zinc 

F I) Boise] 

Ah e hen 

Varnish and putty 

('hemiscbo Fabrik Hhonanin, A (1 

Aachen 

Sulphuric acid, muri- 



atie and, nitric acid, 
sulphur, barium sul- 
phate. and many 



other chemicals 

('hemisehePrilparatoG m b H 

Aachen 

Pharmaceutical prep. 



a rat ions 

( und Textilesoifen- 



Fabnken, ('liurlon Sehein 

Aachen 

Textile chemicals 

Dr Deckers & Co., G m b H 

Aachen 

( 'heniieals and oils 

Xnv ( Sublet 

Aachen 

Hi ap, fullers soap 

S Grauer &. Co , Cl m b 11 

Aachen 

Polishing preparations 

Kninps Janson 

A action 

< )ils and lime 

All»ert Heinrich Kendall 

Aachen 

Hi ap and [M*rfumo 

H Kloke 

Aachen 

Preparations for the 



textile industry 

Dr Georg Koenig 

Aachen 

Pharmaceuticals 

Cl bngeman 

Aachen 

Pharmaceuticals 

Franz bauffti 

Aachen 

Wax candles 

Job Jos bnuffs 

Aachen 

Wax candles 

MedizinabWerk G m b H 

Aachen 

Pharmaceuticals 

Fetor Ney 

Aachen 

H< ap 

Perfumery and soap 

Jon Preim 

Hein land A Borns. Chemise he 

Aachen 

Fabrik Optima 

Aachen 

( 'heinicals 

S Haul 

Aachen 

Hu liber ware 

Schleipen A Cie 

Aachen 

Chemical products 

Dr. Hchlenter <fe Baum 

Aachen 

Sehreiber A Brandt 

Aachen 

Varnish 

A Hteenaerts Naohf 

Aachen 

Heap 

11 Trommsdorff, chemische fabrik 

Aachen 

Pharmaceuticals 

Gebr Vnssen G in b H 

Aachen 

Dyes 

b VosscnG m.b.H . 

Aachen 

Chemicals 

(lehr Waeler G.m.b H 

Aachen 

Chemicals * 

Georg Heinrich Goebel 

Ahrweiler, 



(Rheinpr.) 

V aruisii and wood stain 

Wilhelm Wire Naehf. 11. Krefor 

Ahrwoiler, 

(IHieinpr ) 
Albersweiler 

Varnish 

Zuendholzfabrik, Albersweiler . 


Benedick Haupt A (V., 

(Pfalz) 

Match 

Eugen Wisehner ... 

Altenesson 


(Rheinpr.).. 

Chemicals 

M. Dietrich 

Alr.ey (Hessen) 

Hasp 

I*>uia Frit* 

AJney (Hessen) 

Hoap 

Carl M. Diener 

Amberg 

Bocgel A Michel ... 

(Obcrpfals) 
Annweiler (Pfalz) 

Wax ware 
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Nam*' 


Address Manufactures Name 


Address 


Arienheller Kprudel uud KohJen 
Satire A G 


Duerkheimrr Hade - uud Halinrn- 
verein 

r 

1) Rttthgeber 
Rudolf E Emkenharh 
Dr Trosf Nuelif Inh August A 
Otto Roth, Choirusche Fabrik 

Khcinisolie Kraeulcr-Verwortung 
Cj m I) If in liquidation 

Clmmisrhc Fabrik Eucttgcn 


li Annum 

Atlas-Wrrkr Engle)* A Stracke. 
(i rn I t f I . 

Bayrinch- Rhein Fiirbcnfubrikrn 
Knechtrhd A Co 
Bruno A HncfinhofF 
Chemisrhe Kulmk Euiurgrnhcn 
Carl Dieke A Co, Chcmisehe 
Fabrik 


W. Kopj) 

Friedr Willi, R(>mv ACie 
Rheiniaelx GrrhstofEund Fain hoi/, 
Extract Fultrik, Gebr Mueller 
A (1 

Beiisborg-f • liidlmrlmr Bcrgum ks 
uud llucticn A (» Berzelius 


Bcrwhergrr Chcmisehe Fabrik 
August Horrmger 

Zurndcrlahi ik Heiisheig, (1 rn b H 

< 'ernmitgesrllschaft in b II 

Sprengkapsel-lnbrik Olpr C in b II 

\ W Andn mil'll 

Chemisebe Work "Concordia” 

(1 m b li 

Dr Linnhottc A Srhattenverg 
C in b li 

Dr LO Maiquart 
\ aseliite-Fabnk Rheum, K YYator- 
fuhr 

Brandscheid A Weyraeli 

Chcmisehe Fabuken Dr Kurt 
Albert 

< ’bomiNelie weikc voim II A I- 1 , 
Albert 

Adam Hofmann 
Kalla A Co , A (i 


I >r Th Steinkaub r, \ let nun, Vase- 
bne-Fabrik 

TWrprodurkten Hiebneh, Seek A 
Dr. Alt, Jean Scholl 
( lebrueder Bier 

Chcmisehe Fabnk, V\ alter Bosch, 
O.m b II 

Ohoinische-Industrie, Vet -Grs 

Deutscli buxemburgiM'he B» rg 
werks uud H net ten A (i 

“Farbenimieller" CeselUchnft, G 
mb.H 

Gruomer A Grunberg, G m b II 
C. Jungkonn, C m.b.H 

Kup f erbm*tte Boehum.C in b II 
Alf Lewin 

Job. Chr be>e limb 11 
Thou Srhuckltig 

WestfaeliHche Zucndwuien Indus- 
trie, (1 in li H 

Zee, he Ver Ciirolinenghirck 
Bach A Brueken 
Carl Blank 

Banner Chenuseher Industrie, 
(InibJI 
Gebr. Bornefeld 
do Foy A Finking 
Job Uunstem 
Hoffman A Dewald 
Kleine A Flume 
J. W Pfankueken Snlui 
Pharma*euti.sehe Fabrik Stein 
Dr Pitschk e's ( 'bem baboratormm 
Dr Helmet z A Co 
Helmut hnusen A Co 
Ydam Segsnhmnder 
Wilhelm Vollmar 
Thamaaseldaokeu-Mahlwerke 
OlierhauKOn, Gesellsrhaft m b 11 

Fabrik-CbemiseheTenhniseber 
Product e, Phillip Frank 
Pbiwmaxeutischc Fabrik Asta, 
Q.m b.H 


Arienheller liei 

Rhembroh Carbonic acid, mineral 

water 


Bud Duerklieim 

(Pfalz) Mother lye, bath salts 

Bad Duerkln mi. Soap 
Bail. Frns Soap 

Bad Kins Disinfectants and m- 

sccl powder 


Bad Neiienahr 
(Rlipt ) 
Baerendorl 
b Boelilllli, 
Westfalia 


Barmen 

Dxes 

Barmen 

( 'heniicals 

Barmen 

Ujes 

Barmen 

i’liologiaphers’ snppl s 

Barmen 

Veld 

Barmen 

1 err ous sulphate 

Bendorf a Rh< 

in Inks 

B^idolla It In 

in \ arnish and lend eolora 


Helmut h ( Rht mpi 

p Tannic acid 

Binsberg 

( Rhi inj>r i 

Bensberg 

Is ad, z,im on and sul- 
phuru acid 

( llheinpi ) 
Bensberg 

Y arnish, lacijuer 

( Rlu mpi 
Bi'rgiseh- 
Glmllmeh • 
Bergiseh 
(Rhpr ) 

M. itches 

Buel ( Rhpi ) 

\>phalt and looting 
supplies 

Beuel (Rhpr ‘ 

Pliarniaeeul leal prep 

Buel < Rlipi ) 

( olors, \ arnish 

Buel (Hhpt ) 

Ml dings, acids, etc 

Buel I Ithpl ) 

Bi< bileh a R 

Y asi line 

(Hess -N'ass ) 

\ arnish 

Bi"bneh a R 

1 Hess -Nass ) 

( Uganie chemical prod. 

Biebiieha R 

( Hess -Nass ) 
Hiebneh ii, R 
(Hchs -Niihs j 
Tllebrieh a R 

Yttilieial fertilizers 

(Hess -Nass t 

Coal tar ‘lyes, plmrma- 
eeut teal preparat ions 

Biebiieha R 

(Hess - Nass ) 

\ aseline, oils, etc 

Bingen a R 

Bu kenleld 

Hoaj) 

( l'uerstent und 

Perfumes and soap 

Boeluun ( Wej,tf i 

Technical oils, fat 

Hot hum ( YY estl ) 

Tar distillery, sulphu- 
ric acid, nitric acid 

Bochum l" otf ) 

Benzol, tar, and am- 
monia 

Boi’hum ( YY est I i 
Boeh utn (\\ ealt ) 

Dyes 

Bochum ( Y\ estf ) 

Varnish, lacquer ami 
tar 

Boehum (YY'eatf i 

( ’opper and pyrites 

Boelium (West! ) 

Pharmaceuticals 

Boelunu (YVestf ) 

Asphalt, tar and rosin 

Boehum (Westt i 

Oils 

Boehum (YYestt ^ 

Explosives, matches, 
eto 

Boehum (YY estl K 

Technical fats 

Bonn a R 

Varnish 

Bonn a l{ 

Bandages, rubber 
plaster 

Bonn a R 

Special soup, varnish 

Bolin a R 

\ uriuhh 

Bonn a R 

Y arnish 

Bonn a R 

\ arnish ami colors 

Bonn a 1! 

\ arnish 

Bonn a R 

Yrtiheuil mineral water 

Bonn a R 

Ink powder 

Bonn a It 

llvgemc rubber goods 

Bonn a It 

Pluumaeeut mills 

Bonn a It 

Pharmaceuticals 

Bonn a It 

Pharmaceuticals 

Bonn a R 

Wax candles, tapers 

Bonn a R 

YVaxon goods 

Borbeok 

(Kr EssenY . . . 

I'crtibzcT 

Boppard (Rhpr Y 

Technical oils and fats 

Boppard (Rhpr. 

Pharmaceuticals 


Chr Rath 

Herrn. JtenckhofF . . . 

"Reiniand” Fabrik fUr Asphalt 
pappe, Teer und chem Produkte 
G in b Tie 

Wilhelm Genenger, Nachf.. 

Chcmisehe Fabrik Bruehl Gott- 
tned Keutemch A Co ,mbH„ . 

Kohlensaeurewerk Burgbrolil 
G in b II 

Gebr Ithodius 


Boppard (Rhpr ) 
Boppard (Rhpr ) 


BrcylURhpr) 

Bruehl (Bz Koln 
a, R ) 

Burgbrohl (Rhpr ) 
Burgbrohl (Rhpr ) 


Gustav Rhodius 

Fabrik pharinazeuiischer Praepar- 
ate, A Stein 

Bergisehe K< rzeiifabi ik G m b II. 

Rheininehe Kerzenfabrik August 
Pi ei tier 


Burgbrolil ( Rhpr ) 
Burgwaldme a 

Niederrhein 

Burschcid 

(Bz Dusseldorf) 

Burseheul 

(Bz Dusseldorf) 


( ’lever Oelmuehle, G rn b II 

ClevetRhpr ) 

Clivm Oel werke, G m.b IT 

Cleve (Rhpr ) 

ChoinJM'ho Fabrik, Ciddenz-Wall- 
ersheitn, G Wdckens Nachfolgcr, 

Dr Kretzer 

Coblenz a R. 

Chernisehc Fabrik T.uetzcl G m b II 

C'oblenz a / R , 

Chemisrhe Werke Rombach 

G mb II 

( 'obh nz a < R 

Emus Fischer . . . 

Coblenz u/Jt 

Franz Gocrger 

Coblenz a R 

Hermann .Inset Ktcpeh* 

Coblenz a. R 

Radium Guninnwerk G m.b.H 

Dellbrueek 
(Bz Koln) 
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Regional Meeting at Chicago 

A.S.S.T. 


Measurement of Cooling Rate; Its Effect on Structure 
of High-Carbon Steel; Microphotography and 
Metallurgical Education Hold Atten- 
tion of Members 

P URSUANT to their admirable plan, the various local 
organizations near by Chicago united in a regional 
meeting on Feb. 8. Two technical sessions were held 
during the afternoon and evening, while the social ani- 
mal was appeased by luncheon and supper served at the 
City Club. On the following day many members and 
their guests made inspection visits to nearby steel works 
or forge plants. In this way many men who have not 
the means or the opportunity to attend one of the na- 
tional conventions held by the American Society for 
Steel Treating in some distant city can participate in 
all the convention activities near at home at least once 
a year. 

Brief notes on the formal papers read at the session 
appear below. 

Hot Bodies Cooling in Air 
E. ,1. Janitzky, metallurgist of the Illinois Steel Co., 
noticed that cooling curves assume a shape approxi- 
mately that of a rectangular hyperbola, and upon in- 
vestigation found this indeed to be a fact. When plot- 
ting time against temperature at the center of a 5-in. 
cylinder of high-nickel steel 2* in. long, cooling in air, 
he found that the correspondence was extremely good, 
and since then he has checked the same relation for very 
large masses, such as ingots or annealing furnaces, and 
has verified the assumption by figures already published 
by various investigators. 

The entire matter can be generalized if a rectangular 
hyperbola be plotted, having the x axis as one asymptote, 
and the ordinate y — — 1 as the other. The equation 
for this curve is 

K 

v - x -TT 

k is the intersection with the y axis and represents the 
temperature of the body at the beginning of the cool- 
ing; u is the temperature of the body at any time there- 
after. The unit of x is the '‘time constant,” or the 
time required (in minutes, seconds or hours) to cool the 
body half way to zero. 

As an instance, for the small nickel steel specimen 
cooling in air at 80 deg. F., it required 4.7 minutes to 
cool from 1,750 to 875 deg. F. Call this time the first 
period. During fhe second period (or at the end of 9.4 
minutes) it will cool to 


V 


585 deg. F. 


175 0 1750 

2 + 1 3 

At the end of the third period it will cool to } of 1750 
or 437, of the fourth period it will be at b of 1750 or 350 
( h j g. F. and so on. 

Computed and actual results follow: 
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when 


into a very simple arithmetical calculation, requiring 
°nlv the experimental determination of the time re- 


quired to cool one-half the distance to zero. This time 
(the “time constant”) evidently varies with the mate- 
rial, its shape, mass and temperature to which heated ; 
it cannot easily be predicted, but can very easily be 
measured. • 

If the cooling is delayed by transformations in the 
body — as for instance steel at the recaleseence point— 
the cooling is merely interrupted (he time necessary to 
complete the transformation — that is to say, the y axis 
is shifted to the right an equivalent amount. 

Technique of Microphotography 

An interesting set of micros, taken at very high mag- 
nifications, were shown by R. G. Guthrie, of the People's 
Gas Light & Coke Co., while recounting some of the 
precautions necessary before such work can be success- 
ful. He also cited the methods of producing sensibly 
monochromatic light and the Reasons for its utilization; 
ray filters recommended by the manufacturers of the 
particular plates used by the operator will usually be 
most satisfactory. While a single filter will cut out a 
large number of wave lengths, a combination of two 
or more will be found very useful to narrow down the 
transmitted beam. He regards the panchromatic plate 
as the ideal for many purposes, despite the fact that it 
must be handled with the greatest care, owing to its 
sensitivity to infra-red rays. 

In experimenting with polarized light, he attempted 
to use it in an ordinary Leitz metallurgical microscope 
to photograph opaque specimens. He mounted the po- 
larizer just ahead of the sub-stage condenser, and the 
analyzer in the tube carrying the ocular. Using sen- 
sibly monochromatic light, it was easy to photograph 
the structure in its usual aspect when the prisms were 
set parallel to each other. Crossed Nichols should have 
showed the field dark, which was found to be true only 
when the beam consisted of an extremely small pencil 
of rays. Opening the diaphragm somewhat allowed a 
photograph to be made of the structure in extremely 
curious contrast, suggesting a badly overexposed print 
on blueprint paper. While the speaker was unable to 
point to any present utility of the method, it seemed to 
be in effect an example of the possibility of photograph- 
ing metallic specimens at high magnifications and under 
oblique illumination — polarized light being essentially 
that. 

Education 

Remarks on the ways and means of capitalizing upon 
metallurgical achievements were made by E. E. Thum, 
associate editor of Chemical & Metallurgical Engineer- 
ing. Noting that while there is doubtless much pseudo- 
engineering masquerading as technical control, a suc- 
cessful metallurgical or testing department was bound 
to contribute toward a reduction in manufacturing costs. 
The problem then is properly to show these savings in 
a way that the auditor, the manager and his board of 
directors cannot help but see. When that has been done, 
their services will be valued in direct proportion to the 
amount of profit they can show — they will become some- 
thing more than a salary expense. 

After recounting the wide variety of activities and 
interests occupying their attention, the speaker recom- 
mended that the best way to sum all these things in the 
ledger was to have a departmental account started for 
the testing or metallurgical department. Then it would 
be possible to charge the various manufacturing depart- 
ments for services rendered at a fair rate, and to secure 
the proper book credit for new developments and econ- 
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omies suggested in the operations. These will easily be ghosts, and contain fewer cementite particles than thei 
found to overbalance the salaries and expenses of the surroundings. Sometimes they occur in the same grai 
necessary investigations. with a broad-banded twin, from which they can h 


Structure of Hardened High -Carbon Steel 

A 1.78 carbon steel, quenched from 1,080 deg. (’.. 
was examined by Howard Scott of the Bureau of 
Standards. He found the interior to consist of good- 
sized polygonal grains, shot through wilh feathery 
needles (plates) and containing a little massive 
cementite at the grain junctions -evidently unabsorbed 
excess constituent. Some deearbonization occurred at 
the very surface, since there was no massive cementite 
observed in the microsection ; the appearance there was 
a typical granular martensite of hardened tool steel. 
In a thin intermediate zone the polygonal grains char- 
acteristic of the center contained zigzag apparitions, 
like lightning flashes, and* few if any needles. 

The interior grains are thought to be austenite, be- 
cause they have a simple polyhedral outline. It is 
plastic, because squeezing in a vise developes twins and 
slip bands. Cooling to liquid air buckles the surface 
and develops a structure suggestive of martensite. 
When cooled from 1,080 slowly— i.e., in a mild air-blast 
-it develops small areas of a dark-etching constituent 
like troostite, and the grains completely transform to 
this material on tempering at 850 deg. C. 

Massive cementite, free at the grain boundaries and 
envelopes, is easily identified b\ its characteristic color 
and shape and by darkening after the sodium-picrate 
etch. Feathery needles (plates in three dimensions) 
also etch dark in sodium picrate; they usually grow' 
trom the' grain envelopes, and spheroidize on temper- 
ing to GOO or 700 deg. C. S ott therefore dubs them 
cementite, soluble in austenite at 1,080, but precipitated 
along cleavage planes during cooling. 

Zigzags are thought to 1 h* thick plates of martensite. 
They appear in the austenitic grains after cooling in 
liquid air. On tempering to 250 deg. 0. they etch much 
quicker, and when the structure is tempered to 600 
deg. C. and becomes sorbite, the needles persist as white 



FIG. 1— TRANSFORMATION IN HIGH-OARBON STEALS 


easily distinguished by form and etching chanu 
1 eristics. 

If these conclusions as to the identity of the strut 
tural constituents are correct, it follows that in a ver 
high-carbon steel quenched from a very high tempera 
ture, an austenitic core is produced at a moderated 
slow cooling rate — slower in fact than that producing 
martensite in the lower-carbon steel at the edges, 
Furthermore, this austenite appears to transform 
directly into troostite (by slower cooling or mild tem- 
pering) without any intermediate martensitic stage 
appearing. 

Such facts are generalized in a diagram of the 
“stepped” transformation (Fig. 1 ) as indicated by many 
recent researches on quenching. A cutectoid steel, 
cooled slowly, or at a rate less than that indicated at A, 
will transform abruptly at Ar t (in the neighborhood 
of G50 deg. C.) from austenite into pearlite’. At 
somewhat faster rates, the transformation appears to 
split; some austenite appears to change to troostite at 
Ar' (650 deg. C. = l ) and the rest into martensite at 
Ar" (250 deg. C. j.). The final structure of eutectoid 
steel is a mixture of troostite and martensite. If the 
steel contains much more carbon, as the 1.78 C steel 
under discussion, and is quenched from a high heat, 
Ar' and Ar" are lowered, Ar" occurring below' atmos- 
pheric temperature and therefore suppressed. Then 
the steel will be austenitic with some troostite. Super- 
cooling in liquid air passes Ar", and develops the struc- 
ture expected in a eutectoid steel. For very rapid 
rates of cooling the steel is either austenitic or mar- 
tensitic, depending upon whether Ar" is above or below 
the lowest temperature attained during the quench. 

Quenching experiments with lower-carbon steels— 
containing 1.16 and 1.04 percent, carbon respectively — 
were made to discover the rate at which the cooling 
must be effected in order to preserve the martensitic 
structure (B of Fig. 1). These developed a number 
of surprises, most notable of which is that it is easy 
to produce a specimen possessing a martensitic core and 
a muff partly or entirely of troostite. Evidently some 
other factor than rate of cooling is responsible for the 
ultimate structure. Consideration of the facts in this 
case led the author to discuss the effect of internal 
stress upon the transformations found in steel. 

Mathematical analysis of the cooling at various 
regions in a steel ball was given to show how 7 the rate 
of cooling, and therefore cooling stresses, varied at 
different times during the cooling. In this way it was 
possible to show that quenching from a high tempera- 
ture at certain rates will throw high tensions in certain 
regions. Since the transformation austenite — ► troostite 
involves an increase in volume, pressure will lower the 
temperature at which it occurs (Ar') or restrict the 
transformation, and conversely tension will increase it, 
and cause troostite to appear in considerable masses 
where only austenite would be expected from a con- 
sideration of cooling rates only. 


Production of Talc in Canada 

In a report just published by the Canadian Depart- 
ment of Mines, the production of talc in Canada in 1920 
amounted to 21,000 tons. Virtually the whole of this 
quantity was derived from the Madoc area of Onartio. 
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How to Save Money by Proper 
Methods of Barrel Handling 

By Matthew William Potts 

Consulting Engineer, Vu Yoik City 


The Right and Wrong Methods 
of Storing Barrels Are Both 
Pictured and Described — A 
Number of GeneralizatioAs on 
the Care of Barrels Are Then 
Derived From the Examples 


I N PREVIOUS article,' op “The Dollars and Cents 
of Careful Barrel Handling,” we merely led up to 
the most important point— namely, the storage of 
barrels. The amount of care taken in storing, han- 
dling and filling of barrels has a great deal to do with 
the method of storage and the ultimate success or 
failure of the barrels as containers, providing it is 
necessary to store them for any length of time after 
they have been filled, and also has a great deal to do 
with how the barrel will stand up in storage after 
it is received at the consumer’s plant. 

There are certain fundamentals in barrel storage that 
apply in both the manufacturer's plant and the con- 
sumer’s plant. Each branch of the industry has certain 
requirements that must be met. The pertinent ques- 
tions which apply in most cases are: 

1. flow are the barrels received at the storage 
warehouse — i.e., conveyors, hand trucks, tractors and 
trailers, motor trucks, railway sidings, etc.? 

2. How long will the barrels remain in storage? 

.‘5. What is the nature of their contents —i.e., liquid, 
powder, dangerous, neutral? 

4. How many different products are to be stored? 

Is there more than one grade of the same product 
for instance, chemicals of different analysis? 

0. How must the materials he taken out of stock — 
i o., must the oldest stock he taken out first? 

7. Ls storage space plentiful or must every cubic foot 
be utilized? 

8. Is it necessary to take a complete physical inven- 
tory? If so, how often? 

There are numerous other questions which will pre- 
sent themselves such as, Is the warehouse space all 
°n one floor, or on different floors which would neces- 
sitate the use of elevators? What is the allowable 
floor load? This last question will regulate the height 
ol piling. It is difficult therefore to go into detail 
unless we could take into consideration some particular 


n<u>k lights itwivcri 
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FIG. 6— HOW NOT TO STOKE BARRELS 
v . ia shown poor aisle apace, absence of dunnage and thirty 
variPtjt** of commodities. Question : How would you get at barrel 



FIG. 7— DIAGRAM SHOWING THAT SAME NUMBER OF 
BARRELS GOULD BE HANDLED BY A DIMINISHING 
FORGE WHEN PROPERLY ORGANIZED 


warehouse and discuss the relative merits of each 
system in conjunction with that warehouse. We can, 
however, at this time show illustrations of proper and 
improper methods of barrel storage that have been 
and are now existing in some of the largest chemical 
plants throughout the country. 

One Warehouse Which Saved $20,000 Per Year 
on Barrel Handling 

In the warehouse one of the most important points 
to consider is the layout of aisles; next, the piling of 
the barrels; third, the proper method of building the 
piles. Looking at Fig. 6 we see a condition that exists 
in over 50 per cent of the chemical plants throughout 
the country. This is a poor and wasteful method of 
storing barrels. First, there is poor aisle space; this 
runs up the labor cost. Second, there is no dunnage 
between the tiers of barrels ; this causes damage to the 
heads of the bottom barrels and also runs up the labor 
cost. Third, the group contains about thirty different 
products, and the one marked 4 might be required 
first. There is also waste overhead space which could 
be utilized with a proper layout. When we consider 
that this same condition, existed throughout 40,000 sq.ft, 
of floor space, we can picture a real problem. Only 
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FIG X T 1 10 It I N C TRUCK HANDLING \N1> PILING TI A It KEFS 
<>F LEAD i >X 1 1 WK!i\i;K WEIGHT OF 
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imagine the overhead space that could be utilized if the 
layout was proper. Taking this condition and making 
a rearrangement of aisles and products, the writer was 
able to reduce the labor force from fifty-three men to 
thirteen men in a month and a half; increase the 
capacity of the warehouse 50 per cent; and at the same 
time handle more barrels. 

The trend of the improvement and the number of 
barrels handled per day are shown in Fig. 7. By add- 
ing the number of barrels put in storage and the 
number taken out of storage the reader can easily find 
the total number of barrels handled per day. For 
instance, on the 31st, or the last day shown on the 
chart, there were thirteen men working. These men 
placed 360 barrels in storage and removed 290 barrels 
from storage, making a total of 650 barrels handled in 
a 9-hour day. These thirteen men include the foreman, 
checkers, coopers and painters, but do not include the 
office force. 

The main point in reducing the force was the layout 
of aisles, but the use of electric tiering machines played 
an important part also, and the installation of a ramp 
conveyor to carry the barrels to the car-loading plat- 
form was another great assistance. The new arrange- 



ment permitted the barrels to be tiered four high on 
the chimb. 

This reduction in the force of labor required had 
several advantages. First, it reduced the payroll by 
$24,960 per year. The new equipment cost $5,000, so 
this meant a saving of $19,960 in the first year over 
and above the cost of the equipment. Second, it elimi- 
nated considerable labor trouble and made supervision 
easier, as thirteen men are easier to handle and keep 
satisfied than fifty -three men. 

Three Methods of Storing Barrels 

Looking at the problem of barrel storage in general, 
whether the amount stored is a small or a large quan- 
tity, there are only three distinct methods of storage. 
The best method to be used depends upon whether the 
product being stored is in dry or liquid form, and not 
on the quantity to be handled. The three methods are 
here given in their order of preference: 

1. In racks on the bilge. (See Figs. 10 and 14.) 

2. On the bilge with dunnage. (See Fig. 9.) 

3. On the chimb with dunnage. (See Fig. 12.) 

The rack system of storing is without a doubt the 

best method, as it allows systematic storage by groups, 
products, analysis, etc. The separate tiers makes lot- 
ting of stock simple, convenient and inexpensive. Each 
tier of barrels is separate and accessible, being held free 
from those above and below. This allows considerable 
flexibility of storage space and prevents pressure on the 
lower tiers — pressure which with the other methods 
results in parting of the staves and leakage. 

With the rack system it is possible to take a com- 
plete physical inventory at any time, as all barrels are 
easily reached by leaving a foot of space between racks. 
If it should become necessary to remove any particular 
barrel it may be done easily, whether the barrel is in 
the uppermost or in the lowest tier, and at a minimum 
expense. Another advantage is the ability to utilize 
all overhead space. With racks it is possible to tier 
barrels as high as ten tiers or to a height of over 20 ft. 

If the barrels contain liquids, it is often necessary 
to turn them slightly so as to keep all sides moist and 
prevent loss of content, through staves that have dried 
out, when the barrel is removed from stock. With 
the rack system this turning can be frequently done with 
little expense and effort. 


\ 



FIGS !> AND l ft- -PROPER AND IMPROPER WAYS OF STORING BARRELS CONTAINING LIQUIDS 
Fig. 9 — All barrels should be stored on the 1 bilge. The method Fig. 10 — Same warehouse as shown in Fig 9 after it has been 
of dunnage shown is correct. equipped with steel racks. Storage Increased 50 per cent. 
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FIG 11 IMPROPER METHOD OF PILING BARRELS 
NoP* uni'\ <*ii pill's, which results in ncchlonts St*r text ivriiuI- 
niv position of tiering machine. 


The economical advantage of the rack system is the 
small labor force required to operate a warehouse where 
racks are installed. In most cases one man with a 
portable elevator (or tiering machine) can do all the 
work of placing and removing the barrels from stock. 

It is true that barrels can be stored without being 
placed in racks, but they will not be as accessible and 
there is more chance of damaging the barrels. Looking 
at Fjpr g W(l see u good me thod of handling, tiering 
and storing barrels except that the bottom tier should 
be on the bilge and resting on dunnage placed on the 
floor. We can agree, however, that it would be impos- 
sible to remove the bottom barrels without taking down 
the whole pile. This means that this system is useful 
and practical only where the products are all the same 
grade. It would be impossible to pile the barrels in 
this manner if they contained liquids, as the excessive 
pressure would spread the staves and cause leakage. 
In this warehouse, if liquids were being stored instead 
°f dry products, it would be impossible to pile the bar- 
rels more than two high, and the remaining 8 ft. of 
headroom would be wasted. 

Fig. 9 shows the proper way to store barrels con- 
taining liquids, providing dunnage is being used in 
place of racks. Note the dunnage on the floor, which 
gives two points of contact on the staves of the barrels 
instead of placing all the pressure directly on the' bilge. 
The two points of contact also hold the barrels steady 
and prevent accidents from a wabbly pile. The dun- 
nage for the second tier is also shown. It is not recom 
mended to pile liquids over two high with this system, 
»ut barrels containing dry products can safely be piled 
as Jflgb as four tiers. 

fig* 30 shows the same warehouse equipped with 
racks. Note the additional increase of 50 per cent by 


adding the third tier of barrels. If this warehouse had 
been built with the idea of using racks, a slight re- 
arrangement of the overhead steam pipes would have 
permitted the placing of a fourth tier, which would 
have allowed an increase of 100 per cent over the old 
method. This photograph shows very clearly the nar- 
row aisles that are possible with the use of racks and 
also how the bottom barrels can be removed without 
disturbing the upper tiers. 

Practice in Handling Slack Cooperage 

The illustrations so fur have shown only tight coop- 
erage. Figs. 11 and 12 show two ways of storage, a 
proper and an improper method. While these photo- 
graphs show slack cooperage, it is only incidental. 

Looking at Fig. 11 we see a good example of how 
not to pile barrels and also the wrong way to use a 
portable elevator (or tiering machine). First, there is 
no dunnage between tiers* of barrels; this makes a 
very unsteady pile which is dangerous and doea not 
permit ol the full use of the overhead space. If dun- 
nage had been placed in this pile, it would have been 
possible to pile the barrels four high, thus increasing 
the storage capacity by 33 :\ per cent. It is plain to 
see that some of the barrels are resting directly on 
the heads of those beneath; this often causes breakage 
of the heads. The portable elevator should be placed 
with the pile or at right angles to the position shown 
in order to operate efficiently. Placed in its proper 
position the machine will work in narrower aisles and 
the barrels can be rolled on from the front of the 
machine and off at either side without moving the 
machine. This important point is often overlooked. 

Fig. 12 shows the proper way to pile barrels and 



FIG. 12 — PROPER AND EFFICIENT METHOD OF PILING 
BARRELS CONTAINING DRY PRODUCTS 
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also the proper position of the portable elevator in 
relatiort to the pile. Note the dunnage beneath the 
bottom barrels so as to allow the moisture from the floor 
to escape, thus eliminating the swelling of the bottom 
heads. Observe the straight even piles, the placement 
of the dunnage, the nearness of the portable elevator 
to the face of the pile and the number of men used in 
piling this material. 

Fig. 13 shows the wrong way to place a portable 
elevator and also shows how the contents of the barrels 
leak out between the staves when they are stored on 
the chimb. Fig. 14 illustrates the use of the rack 
system and the proper placing of the portable elevator 
when it is used in conjunction with racks. Note how 
some of the barrels from the bottom tiers have been 
removed without disturbing the upper tiers. 

There are a number of points which have not been 
touched in this article, and a number that are found 
only in certain branches of the chemical industry. It 
will be found advantageous by most companies to look 
over their present methods of barrel storage and In 
correct the faults set forth in this article It will also 
pay to have their engineering department or an outside 
consulting engineer make a study of their barrel stor- 
age. Often little items that are being daily overlooked 
will amount to a loss of thousands of dollars per year 
that could be saved without a very large investment. 
Under this heading comes the matter of space. Are 
you getting the maximum amount of storage possible 
in a given space? 

A Few Axioms in Karrel Handling 

In conclusion a few general points about the han- 
dling and storage of barrels should be listed and 
followed to obtain the maximum results and possible 
economies. 

1. Keep the barrels dry; never leave them outdoors 
even for an hour without covering. 

2. Never store barrels in a draught, in a sunny room, 
iri a wet cellar or where temperature is in excess of 
fl() deg. 



FIG. 18— POOR LAYOUT OF WAREHOUSE AND AISLES 
Note contents of barrels leaking: between the staves. 



Court«gy of t) ie Economy EnotnrrnniJ Co 

MG II -EXCELLENT LAYOUT OF LAUREL RACKS 

I’lopri method of .storing; barrels and piuper location of tiering 
machine in placing barrels. 

3. Maintain an even temperature in the warehouse. 

4. Always store on the bilge with the bung stave 
up. This is the weakest stave in the barrel. 

5. Never store on the chimb without placing dunnage 
between tiers. 

(>. Always cooper barrels by machinery. It gives a 
better and tighter job. 

7. Never drop a barrel. To do so may break the 
staves. 

8. Use a paper lining in barrels containing dry 
products. 

9. Size (line) barrels that will contain liquids to 
prevent the wood absorbing the product. 

10. Never fill barrels with products that are hot. 
The barrel will expand and develop leaky joints as soon 
as it cools. 


Coke Byproducts of 1 922 

The U. S. Geological Survey has issued preliminary 
statistics indicating a production of 28,493,000 tons of 
byproduct coke and 8,033,000 tons of beehive coke dur- 
ing 1922. On the assumption that the yield of byprod- 
ucts from coke ovens in 1922 bore the same relation to 
the coke production as in 1921, the following recoveries 
of various products are estimated: 


Tar. sal 365.000,000 

Ammonia (sulphate equivalent of all forms), lb... 946,000,000 

Gas M. cu ft 447,000,000 

(’rude lipht oil, rhI 111,000,000 


The Survey has issued preliminary figures by states 
and by months as a part of a recent weekly coal report. 
Those desiring these data can secure them on application 
to the Survey, Washington, D. C. 
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The Chemical Engineer’s Part 
in the Rescue Work at the 
Argonaut Mine Disaster 

How the Composition of Escaping Gases Was Used 
to Follow Progress in Controlling the Fire 
— Estimate of Extent of Destruction 
Based on Gas Analyses* 

By L. H. Duschak 

Chemical Engineer. San Frnnr son 

W HEN the fire was discovered in the vicinity of 
the 3,000-ft. level of the Argonaut shaft in Cali- 
fornia shortly before midnight on Aug. 27, 1922, the 
mine was being ventilated in the usual manner by an 
exhaust fan situated near the collar of the Muldoon 
shaft, which with the communicating system of raises 
and connections formed the return airway. As no 
change was made in the system of ventilation after the 
file started, a dense cloud of smoke was soon emitted 
by the fan. This continued for about 3 hours, after 


Co. At this time the churning of the fan indicated that 
it was handling much less than the normal volume of air. 

During Wednesday and Thursday the composition of 
the fan discharge remained practically unchanged, in- 
dicating that the efforts to extinguish the fir<p were .un- 
availing. Exploration made Thursday afternoon by an 
apparatus crew under the direction of B. 0. Pickard of 
the U. S. Bureau of Mines disclosed burning timbers 
below the 2,500-ft. level. These were extinguished 
without producing any material change in the gas dis- 
charged by the fan and it was evident that a vigorous 
fire was still burning considerably below this point. 
On Friday it was decided that further efforts to ex- 
tinguish the fire by the application of water from above 
were useless and a tight bulkhead was constructed 
across the shaft below the 2,500-ft. level. Bulkheads 
in the drifts on the 2,400- and 2,500-ft. levels were also 
repaired and sealed with ctyy in order to prevent any 
fresh air from reaching the fin* zone. The efficacy of 
these bulkheads was shown by an almost immediate de- 
crease in the quantity of GO, and CO in the fan dis- 
charge. 

On Sunday, Sept. 3, an exploring party crossed from 




KHi. 1 HAS SAMPLING APPARATUS PSKI) AT ARCONAP'I MINE 


which the density of the smoke cloud materially de- 
crea- *d, but the fan discharge was still of a highly 
toxic character. Owing to the limitations of the oxygen- 
breathing apparatus, any attempt to reach the working 
levels of the mine through the Muldoon system was out 
of the question as long as the Muldoon atmosphere re- 
mained irrespirable. An accurate knowledge of the con- 
dition of this atmosphere was therefore essential in 
planning the rescue program. 

Regular gas sampling at the Muldoon fan was com 
menced on Wednesday morning, Aug. 30. A typical 
analysis was as .follows: 0„ 17.6 per cent; C0 3 , 2.8 
per cent ; CO, 0.7 per cent. Analyses were made with a 
standard Orsat apparatus, following the procedure out- 
lined by Kreisinger and Ovitz. 1 Carbon monoxide de- 
terminations were also made with the carbon monoxide 
detector/ manufactured by the Mine Safety Appliances 

*Th«- writer spent -1 weeks at Jackson, Calif*. as consulting cn- 
uint'ci for the Industrial Accident Commission of California. He 
«icsii«‘h to acknowledge the assistance rendered by Orr Woodburn. 
ot Uie Globe Miami District Mine Rescue and First Aid Assocla- 
>a>n, and of various rescue men working under the direction or 
1* 0 Pickard, of the U. S. Bureau of Mines. „ L 

"Flue Gas Analysis by Means of the Orsat Apparatus, by 
Hemy Kreisinger and F. K. Ovitz. Bulletin 97, U. S. Bureau of 
Mines. 

s ° far as the writer knows, this was the first time that the 
carbon monoxide detector has been used to any extent in connec- 
tion with a mine fire. Its indications were checked repeatedly by 
Ha* Orsat apparatus and also confirmed by tests with canary birds. 
l< was found that the color scale of the instrument could be easily 
• ‘■ad underground in the concentrated beam of two carbide lights 
'V' two pocket flash lights. The simplicity of the instrument and 
the ease with which determinations are made suggest that it 
might be of use in connection with regular mining operations. 


the Argonaut shaft to the Muldoon end of the 2,400-ft. 
level. The raise coming up to this point carried all of 
the gas escaping from the lower levels of the mine. 
A sample taken at that time with the apparatus shown 
in Fig. 1 and analyzed later in the usual way had the 
following compositions: 0 2 , 13.0 per cent; CO„ 6.2 per 
cent; 00, 0.9 per cent. A comparison of this and sub- 
sequent samples at this point with samples taken at the 
fan showed that between the 2,400-ft. level and the sur- 
face, the gas coming from the lower levels of the mine 
was diluted with approximately twice its volume of 
fresh air entering through superficial workings. 

Systematic sampling was continued both at the fan 
and the 2,400-ft. level and anemometer and temperature 
readings were taken regular y at the latter roipt.. 
Owing to the greater significance of the observations 
made at the 2,400-ft. level a selection from these data, 
given in Table I, will be sufficient to show the course 
of events. 


TABLE I— COMPOSITION OF GASES AT 2,400-FT. LEVEL 




Temp., 

Air Vol,, 
Ou.Ft. 

Gas Composition (in Per Cent) 
By 

. By Orsat > Detector 

Date 

Time 

I)e*. V. 

Per Min. 

c* 

CO» 

CO 

CO 

9-3 

8:00 p.m. 



13.0 

6.2 

0.9 


9-6 

11:00 a.m. 

80 

5,000 

12 8 

7.0 

0.9 


9-8 

4:00 p.m. 


4,000 

13.6 

6.3 

0.5 

b.5 

9-12 

3:00 p.m. 

80. 6 

3,800 

15 2 

5.0 

0.6 

9-14 

1 1 :00 a.m. 

79.7 

3,900 

15 5 

4.6 

0.4 

0.5 

4-16 

11:15a.m. 

80 0 

4,100 

15.2 

3.9 

0.2 

0.1 

9-17 

3:30 p.m. 

80.6 

4,500 

16. 1 

4,0 

0.1 

0.05 
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Accurate work with the anemometer was impossible 
and the variations in the gas volumes shown above are 
without significance. The gradual decrease in the CO, 
and CO showed that the fire was being slowly smothered 
owing to ,the continued effectiveness of the bulkheads. 
At times large quantities of water mist were present in 
the gas coming up the Muldoon raise at the 2,400-ft. 
level. The water mist was doubtless due to one or both 
of the following causes — namely : the penetration of the 
fire zone by water or the progress of the fire to a point 
where considerable water entered the shaft. 

The diminution in the carbon monoxide was closely 
watched from day to day in the hope that the atmosphere 
in the Muldoon system below the 2,400-ft. level would 
clear sufficiently so that rescue parties could safely 
descend to the lower levels of the mine through this en- 
trance. The atmosphere, however remained irrespirable 
up to the afternoon of Sept. 17, and early in the morn- 
ing of the 18th, connection was made between the 
3,600-ft. level of the Kennedy and the 4,200-ft. level 
of the Argonaut. 

During the time of the exploration work and the re- 
moval of the bodies, gas samples were analyzed at 
frequent intervals, but there* was no indication that the 
air entering the mine through the Kennedy connection 
caused any change in the fire zone. 

Calculating the Extent ok the Fire 

One of the much-discussed subjects prior to the en- 
trance of the Argonaut shaft through tin* Kennedy con- 
nection was the extent of the fire zone in the shaft and 
particularly the question as to whether the 1,200-ft. sta- 
tion in the Argonaut shaft would be found intact. On 
Sept. 4 the writer made a rough calculation of the 
amount of timber which had been burned up to that 
time, and at intervals after that this calculation was 
brought up to date. For the period covered by the gas 
analyses these calculations were based upon the volume 
and total carbon content of the gas coming up the Mul- 
doon raise at the 2,400-ft. level. For the initial period 
of the fire, assumptions were made as to the volume of 
air entering the fire zone, and the extent to which the 
oxygen was consumed by the burning timber. Accord- 
ing to data furnished by the management, the timber 
used in the Argonaut shaft corresponded to 1,200 lb. 
of wood per running foot of shaft. The wood was as- 
sumed to contain 50 per cent carbon. A summary of 
these calculations is given in Table II. 


TABLE] II ESTIMATEXOK SHUT TIMMKRINti IU RNED 



Tima 

Ititcr- 

vtd 

HI 

Awunird 
Air Vol 
Cu Et 

ILlKlH ol 

Wood ( ’onsuitifd 
LI). Total 

Cnrn- 

snonding 

1 .engt h 
of Shall 

1 >nt «' 

Hr* 

l’nr Min 

Calculation 

lVr Mm 

Tons 

in Ft 

8-28 

4 

10,000 

50'T "Wkoii ut ilie<<! 

200 

24 

40 

8-28 

20 

15,000 

50*,, OWRi'H Utilized 

100 

60 

100 

8-291 

8-M) 

i ii i 

72 

10,000 

50* , o\\ itfii til llirod 

67 F 

144 

240 

9-1 1 

to 

2 1ft 

4,000 

6 5 % ( ’O f <’( >, 

17 6 

114 

1 9Q 

9-10 

9-10 

to 

f 216 

4,000 

5% ro.ro, 

12 

77 8 

no 

9-19 j 

I 

rot ni li'iiK* ii 

ol slmlt to 

ol'oriiiK iMitm l\ roiiMimt' 

d 


7 nr. 


The assumptions used in calculating the quantity of 
timber consumed during the early period of the fire 
before exact gas data were available were considered to 
be liberal. The computations based on gas data are fair 
approximations, but indicate only the quantity of timber 
totally destroyed. There was no way of knowing 


whether the timbering in a single continuous section of 
shaft had been destroyed or whether partial destruction 
had occurred throughout a greater length of shaft. Bal- 
ancing these several considerations, the writer expressed 
the opinion that not more than a thousand feet of shaft 
timbering had been involved and that consequently the 
4,200-ft. station would be found intact. Subsequent ex- 
plorations have shown that the shaft was not burned 
below the 3,700-ft. level, and it seems likely that the 
estimate will prove to be approximately correct. 

The Value of Gas Analyses 

As the events at the Argonaut were followed from day 
to day one was repeatedly impressed with the fact that 
the analyses and other observations of the gas stream 
coming up the return airway furnished the only mean? 
of judging what was going on in the fire zone. These 
observations not only showed that the fire had beer 
placed under control by the bulkheads but also that il 
was being slowly extinguished. In this case the story 
told by the gas work is a relatively simple one. During 
the previous fire at the Argonaut in 1919 a somewhal 
similar program of gas sampling was carried out and or 
several occasions variations in the gas composition gav< 
notice of occurrences underground which required im 
mediate attention. 

It is possible that the utility of the systemn(i< 
determination of gas composition, gas volume, etc., ii 
connection with mining operations has not been f ully 
appreciated. Seepages of methane occur in certaii 
formations and there an* several cases on record when 
explosive mixtures of this gas with air have beei 
formed in underground workings in California. Warn 
ing of such seepages might be obtained by analysis o 
the return air before dangerous quantities have col 
lected. In a similar way, the influx of air high in car 
bon dioxide from old workings, due perhaps to move 
ment of the ground or failure of an old bulkhead, migh 
be detected. The underlying consideration is that ai 
examination of the return air may yield information i] 
regard to an occurrence at a remote point, thus givinj 
notice of a condition which requires attention. 


The New Chemical Element, Hafnium 

In Chemistry a nd Industry for Jan. 26, we read o 
the discovery by Professors Coster and Ilevesy, o 
Copenhagen, of a new element, called hafnium, afto 
Hafniae, an ancient name for Copenhagen. The neA 
element is homologous to zirconium and is apparent! 
present in specimens of zirconium minerals to the es 
tent of about 1 per cent. It has been discovered b 
means of its X-ray spectrum, and the method will i 
all probability be applied to advantage in the discover 
of other elements. 

For some years past the University of Copenhage 
has made valuable contributions in the department c 
both physics and chemistry. The theories of Professn 
Bohr as to the structure of the atom and the calculi 
tions he has made of the orbits of the revolving electron 
have gained recognition and have assisted in solvin 
the difficulties of the emission of ordinary bright-lir 
spectra. The output of accurate determination of X-ra 
spectra by Professors Hjalmar and Coster and othei 
has been considerable, and a complete survey of th: 
interesting field of research is now being undertake! 
The Scandinavian men of science seem to abound i 
genius as do their minerals in elements! 
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What Happens During 
Fermentation? 

Some Recent Developments Which Have Given Us a 
Better Insight Into Various Biochemical 
Processes of Industrial Importance 

By F. F. Nord 

Doktor Ingftnieur, Berlin 

T HE fermentation industries stand foremost in 
importance among the technical consumers of 
agricultural products. Tremendous quantities of alco- 
hol, lactic acid, butanol, acetic acid and other chemical 
materials are prepared from carbohydrates with the 
help of micro-organisms. Although we are intimately 
acquainted with these final products and with the raw 
materials from which they are obtained, we have only 
begun the research which, with the aid of organic 
chemistry, will penetrate into the real nature of these 
reactions. 

This work has, however, already led to significant 
and important results. Among the more recent develop- 
ments I need mention here only the discovery of the 
pyroracemic acid fermentation and the sugar-free fer- 
mentations and the new theory of alcoholic fermentation 
arising from these discoveries. This work has led 
to supplementing Gay-Lussac’s classic fermentation 
formula of 1810 

C„ll 2( , ,H„() -I- 2( <0, 
by the two new equations: 

C„H 1> O n CH.CIIO + CO, | 0,11,0, 

2( , <1 H 1 ,0* -j H,0 — CH.COOH 

4- C.,H 0 OH |- 2C t H s 0, | 2CO, 
Expressed otherwise, it may be said that sugar is split 
up into acetaldehyde, glycerine and carbonic acid as 
well as transformed into alcohol, acetic acid, glycerine 
and carbonic acid. 

The Intermediary Stage 

From fermentation practice we know that one mol- 
ecule of sugar yields two molecules of ethyl alcohol and 
two molecules of carbonic acid without so much as the 
slightest indication of either C,H n — or CO,— groups 
existing in the sugar. This is a typical example of a 
reaction which is possible only by passing through 
intermediary stages. This view is not a novel one. It 
has obtained for 30 years and yet search for these 
intermediary stages was unsuccessful until the ferment- 
ability of pyroracemic acid was definitely established. 

This study is bound up with that of the activity of 
the enzyme carboxylase, contained in the complex zymase 
that splits the sugar into alcohol and carbonic acid. 

Pyroracemic acid, which might potentially be present 
in grape sugar and in other fermentable carbohydrates, 
is split into acetaldehyde and carbonic acid according 
to the following simple equation: 

CH..COCOOH = CH.COH 4- CO, 


TVHLE I RELATION OF SODIUM SULPHITE CONTENT TO 


Proportion of 
Ntwiium Sulphite t o Kiikh r 
(IVr Cent) 


40 

67 

80 

100 

120 

150 

200 


GLYCERINE \ [ELD 


\ ifhl of Glycerine 
in IV r Cent of Theoretical 


23 I 

24 8 
27 3 
30 I 

33 

34 6 
36 7 


Here then we have bodies in which carboxyl and ethyl 
remnants are found and how they came into existence 
is no longer a subject for speculation, but can be 
demonstrated experimentally. The facility with which 
pyroracemic acid yields to this characteristic division 
into acetaldehyde and carbonic acid makes it* immate- 
rial biologically whether, in fermentation processes, 
acetaldehyde and carbonic acid as such are assigned 
their function, or whether it be in the form of their 
union as pyroracemic acid. 

Commercial Production of Glycerine 

Outstanding among the practical achievements in the 
fermentation field is the commercial production of 
glycerine in Germany by Connstoin and Ludecke. The 
great dearth of glycerine among the Central Powers 
(following the cutting off of imports of fats and oils) 
and the demand for military purposes prompted the 
theoretical researches which eventually led to this 
process. 

Sugar was available as a raw material and accord- 
ingly every effort was concentrated on its fermentation. 
Previously this had been conducted only in neutral or 
faintly acid solution. Knowledge of the facile forma- 
tion of acetaldehyde which has previously been referred 
to, and the work of Bunte and later of Kerp on sodium 
acetaldehyde sulphite, suggested the possibility that by 
successfully removing the acetaldehyde in the form of 
that compound 

CH CHO 4 Na.SO, 4 II O 

- CH,CHOH.SO,Na + NaOH 
some glycerine might be formed provided suitable con- 
ditions for the fermentation were maintained. In the 
first experiments a number of compounds of alkaline 
reaction were used such as disodium phosphate, sodium 
carbonate, sodium acetate and sodium bicarbonate. 
However, these gave rise to the growth of a great many 
lactic-acid bacteria, which, while flourishing in the 
alkaline nutrient medium, not only consumed large 
quantities of sugar but also were the cause of an 
impurity which was difficult to remove from the result- 
ing glycerine. 

The alkaline salts were next replaced by disodium 
sulphite. This salt, when added to the mash even in 
very considerable quantities, does not inhibit fermenta- 
tive action of the yeast and in addition is a valuable 
antiseptic. 

The manner in which the yields of glycerine increase 
with increasing amounts of this salt may be observed 
from the figures in Table I. 

It is of significance to note that during the war the 
monthly production of glycerine by this method 
exceeded 2,000,000 lb. and the yield was 20 to 25 per 
cent. 

The Theory Explained 

With such commercial results attained, fresh impetus 
was given to attempts at the theoretical explanation of 
the reactions involved. The way was shown by C. 
Neuberg and E. Reinfurth, who in their very extensive 
investigations proved that the secondary sulphites enter 
into a very loose combination with sugar which in 
aqueous solution undergoes almost complete dissocia- 
tion. The resulting sulphite complexes with aldehydes 
are more stable, especially the sulphite-acetaldehyde 
combination. With any amount of sulphite employed, 
the quantities of acetaldehyde and glycerine produced 
are found to be in relation of 1:1 mol. As regards 
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the participation of the sulphite, the ideal fermentation 
equation now becomes (where M — alkali metal) 
C n H,A 4 M.SO, + H/) 

---- CH,CHOH.OSO J M f MHCO, + C,H,0, 
The generation of acetaldehyde and glycerine may be 
said then to be represented by the following reactions: 
C n H n O (t 4~ 2 H v O C fl HA ( methvlglyoxal-aldol) 

C ( 1 H s O t 2CH J (;OHCOH 2 CH ( COCOH 

( methylglyoxal) 

2CH v COHCOH { 2H/) CITOHCHOHCII OH 


( I V ffl IU«* > 

j CII.COCOOH 


( pyrontromh; Held ) 

4 CH COH (acetaldehyde) 


CII.COCOOH CO a 
CH.COCOH 4- CH.COH 4- H O 

- CH COCOOH | C.H.OH 


In normal alcoholic fermentation the final phase 
means a reduction of acetaldehyde to ethyl alcohol. By 
fixing the aeetaldyhyde irv the form of a sulphite com- 
plex (CH.CHOIIOSOjM) it is withdrawn from the final 
phase of hydrogenation and inasmuch as free hydrogen 
is not being generated, another reduction product, 
glycerine, is formed in equivalent amount. The more 
sulphite present the more acetaldehyde is held and con- 
sequently the more glycerine can be produced. 

In studying these reactions one is impressed with 
the strategic position held by the pyroracemic acid and 
by acetaldehyde. The whole senes of equations is based 
on the assumption that initially two molecules of water 
are split off to form niethylgivoxal the first product 


with three atoms of carbon in the molecule. All fur- 
ther rearrangements amount to repeated transforma- 
tions of methylglyoxal in conformance with the 
Cannizzaro reaction. In the first, pyroracemic acid is 
formed, and, taking up water, glycerine. 

The pyroracemic acid having been dissociated into 
carbonic acid and acetaldehyde through the action of 
the enzyme carboxylase, acetaldehyde is present for the 
second reaction with methylglyoxal (also an aldehyde). 
After the single Cannizzaro reaction had been confirmed 


through a number of observations and the succeeding 
internal rearrangements established biochemically, it 
stood to reason that this reaction represented a step 
in the intermediary processes of alcoholic fermentation. 

The question now arose as to whether the mixed 


transformations between simple aldehydes, such as are 
set forth in the preceding equations, could actually be 
effected. The author put the question to experimental 
proof and obtained an affirmative answer. He succeeded 
in bringing about this transformation between two 
aliphatic aldehydes and also between one aromatic and 
one aliphatic component. This was accomplished by 
employing a suitable catalyst, and a series of investiga- 
tions completely confirmed this explanation. 


bacteria, however, conditions were altered, in so far a 
the sulphite of an alkaline earth, such as calcium m 
phite (with a neutral reaction), was used instead o 
the secondary sulphites of sodium or potassium (o 
alkaline reaction). 

Calcium sulphite offers advantages not only becaus 
of its neutral reaction but also because of the fac 
that, since it is insoluble in water, osmotic action harm 
ful to sensitive organisms is avoided. A disadvantage 
however, lies in diminished concentration of sulphite 
ion, although this may in a measure be overcome b 
agitation. 

The role of acetaldehyde as a transition factor i 
fermenting dextrose and glycerine by means of B. coi 
has been proved where the calcium sulphite modifies 
tion has been employed. 

Here too acetaldehyde is formed (40 to 45 per cen 
of the corresponding amount of ethyl alcohol) plainl 
at the expense of the reactions 
2C n II u O„ + H,0 2CH.CHOHCOOH 

4- 2CO a 4- 2H, 4- CH.COOH 4~ C a H,OH 
C.H.O, — HCOO II j C a H,OH 
which in a normal col i fermentation result in th 
alcohol. 

Similarly, acetaldehyde as an intermediate product i 
met with in other fermentation reactions such as thos 
responsible for putrefaction and also in the citric aci 
and fumaric acid fermentations. 

All of the preceding fermentations by yeast or ba< 
term are of an anaerobic character. It should, then 
fore, be of interest to study the modus operandi in 
fermentation where atmospheric oxygen takes a par 
An example is the production of acetic acid, which i 
closely related to the different sugar fermentations. Thi 
is not only because many organisms will form acetic aci 
from carbohydrates, but also because in the aceti 
oxidation we see the alcohol, after certain organism 
had produced it from sugar, further transformed b 
means of another organism. And, too, the sulphit 
“blocking” of acetaldehyde in order to arrest the suga 
fermentation in an intermediary stage has also bee 
accomplished in the case of vinegar. From one-thir 
to three-fourths of the acetic acid formed by the rea( 
tion could be removed in the form of acetaldehydi 
These results were obtained from extensive experimer 
tal investigations with wine and vinegar bacteria, ej 
penally B. ascendens and B. pastmrimum. 

In practical vinegar making traces of acetaldehyd 
not infrequently are found, especially in those case 
where by faulty operation there has been an aeeumuh 
tion of alcohol with an insufficient air supply. 

Butyric Acid and Alcohol Fermentation 


Study of B. Coll Fermentation 

With the successful use of disodium sulphite in yeast 
fermentation, a fresh impetus was given to investiga- 
tions on the metabolic procedures in the case of other 
micro-organisms. 

Nature offers in the widely occurring B. coli an in- 
stance of carbohydrate fermentation on a vast scale. 
This agency is not limited to the sugars proper, but is 
concerned with related substances as well — for instance, 
with mannite and glycerine. 

It will be recalled that the yeasts are comparatively 
resistant to the alkaline sulphites, which, as we have 
seen in the case of glycerine, contribute to the mech- 
anism of the reactions by assuming the role of a bind- 
ing agent. In applying this principle in the case of 


The formation of acetaldehyde as an intermediate i 
butyric acid fermentation has been well proved. B 
using B . butyriens Fitz in the presence of disodiui 
sulphite, 11.8 per cent of the aldehyde has been show 
to have been formed. The acetaldehyde and its ald< 
when acted upon by this bacillus yield ethyl alcohol an 
acetic acid instead of butyl alcohol and butyric aci< 
Although the pyroracemic acid is fully utilized for sui 
plying carbon, yet only traces of butyric acid are formei 
The aldol of pyroracemic acid, the 

a keto-7-valerolactone->-carboxylic acid 

CH a — C ( OH ) — GOOH 

i 

CH,COCOOH 

(condensation product of two molecules of pyroracem 
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acid) yield considerable amounts of butyric acid when 
acted upon by the B. butyricm Fitz. 

How pyroracemic acid functions as an intermediate 
product in this complex process is made apparent by 
the following reactions: 

C tl H 1Jt O rt =r 2CH,COCOOH 4 4H 
2CH„COCOOH — C„H h O fl (aldolization) 

(a) — - 2C0 2 C 4 H s O, (butyric acid) 

(b) C„H n 0 8 + 4H — 2CO. ( 4 Ufl + C,H lo 0 
(butyl alcohol) 

Thus it will be seen that acetaldehyde occupies a posi- 
tion of great biological importance. 

It has been isolated from many different carbohydrate 
fermentations. There have been vague indications of 
the presence of aldehydes in physiological processes, but 
almost without exception evidence has been lacking as 
to the kind of aldehyde present. In cases where acet- 
aldehyde has been definitely isolated its presence has 
been explained as a secondary oxidation of ethyl alcohol. 
It is well known that alcohol will form acetaldehyde 
under a number of circumstances, such as by contact 
with porous bodies, by exposure to light and by various 
metallic surfaces in presence of air. Such qualitative 
traces as were noted in normal fermentations were ex- 
plained also as secondary oxidation of alcohol. How- 
ever, this would not account for such amounts as are 
indicated in the sulphite fermentation — viz., 75 per cent 
of the alcohol present. 

Volume Change* During Hardening 

In the course of the investigations conducted by 
Howard Scott at the Bureau of Standards for the gage 
steel committee, an attempt was made to locate the 
principal source of distortion during hardening. Gage 
specimens made of a high-nickel steel, containing 0.11 C, 
0.89 Mn, 0.J9 Si and 31.0 Ni (which has no hardening 
transformation), were quenched in water from 800 
deg. 0. and the following changes noted: 


\u 

Lenglh 
(In X I0~ I * 3 i 

DiuniHi 

Left 

rr (In X 10- »)- 
(Vnt/ r 

Bight. 

1 21 

-0 08 

0 16 

0 14 

0 14 

1 22 

-0 II 

0 33 

0 43 

-0 46 


I 21 was silver plated and I 22 unprotected, so it was 
necessary to pickle the latter specimen, which circum- 
stance probably accounts for the greater decrease in size. 
The changes are, however, very small, perhaps within 
the limits of reproducibility, so the effective changes 
must be associated with the true hardening transforma- 
tion called by Scott Ar". 

The hardening transformation occurs in tool steels at 
a temperature below 300 deg. C. and is sometimes not 
complete at ordinary temperatures. It involves a con- 
siderable change in volume of the steel and this suggests 
that the dimensional changes may be controlled by the 
rate of cooling through this range. An increase in 
volume cannot be avoided if high hardness is desired, 
so the problem of dimensional changes resolves itself 
into the problem of producing uniform dimensional 
changes in all directions. Two obvious courses are open 
for accomplishing this; either to use a deep hardening 
s teel and cool slowly through the hardening transforma- 
tion, thereby permitting it to progress uniformly through 
the whole mass, or to harden only the surface layers of 
the steel. The latter expedient introduces a variable 
which is very difficult to control. 

A chromium-bearing steel containing 1,00 per cent 
carbon and 1.34 per cent chromium is much used for 


gages, and experiments were made as outlined in the 
following table: 


Quenching; 

Temperature, 

Deg C Nature of Bath 
825 Oil 

840 Oil 

840 Liquid Air 

830 Oil 

840 Oil 

800 Water 

'raking 2 hours 


Temperature of Bath, 
Deg t\ 

HO to 90* 

2t 

140 

140 

21 


Change in Length 
In. X I0“* 

• 2 05 

4.48 
6 21 
5.47 
8 27 
15 65 


To reveal distortion, the change in length is calculated 
from the change in specific volume, giving the total 
length change for uniform change in all directions. 
Differences between these values and the values for 
length change are then a measure of distortion. The 
distortion for water quenching is very marked, the actual 
length change being more than twice the computed 
change. There is, however, little distortion on oil hard- 
ening, though cooling rapidly from the oil quenching 
bath at 140 deg. C. appears to cause greater distortion 
than cooling slowly from that temperature. 

The conclusion should not be drawn, because the oil- 
quenched specimens show less distortion than the water- 
quenched specimens on hardening, that they will neces- 
sarily show less dimensional change with time. In 
fact, from the indications so far, the opposite appears to 
be true — i.e., that the water-quenched specimens change 
less with time. 

The volume change is about 0 5 per cent for water 
quenching and probably represents the maximum for 
full hardening. Certain of the oil-quenched specimens 
show as great a volume change as this, but it is doubtful 
whether the hardening has penetrated to the center, 
U-in. diameter specimens of this chromium steel 
quenched in oil from 1,000 deg. C. show only a surface 
layer of martensite, but penetration to the center on 
water quenching. 

Oil quenching evidently produces little distortion, but 
that it gives maximum hardness is open to question. 
None of the specimens listed in the table showed full 
file hardness, while those quenched in oil from 800 deg. C. 
were distinctly soft and probably not martensitic even 
on the surface. 


Fertilizer Industry Consumes the Largest 
Quantity of Sulphuric Acid 

Eliminating the amount of sulphuric add used for 
munitions and allowing about 200,000 tons for peace- 
time explosives, an indicated requirement of 6,010,000 
tons for normal peace industries is arrived at. The 
normal amount of sulphuric acid used for explosives 
would thus be less than the quantity used in the metal- 
lurgical industry, including the manufacture of storage 
batteries, but more than the quantity used for paints, 
lithopone and glue. Fertilizers head the list as 
taking the largest quantity. However, the need for 
so much acid in the summer of 1918 operated to reduce 
the amounts used for other purposes, for pre-war con- 
sumption in the manufacture of phosphate fertilizer 
was about 2,300,000 tons a year and it has since grown 
to more than 2,500,000 tons, or over half the total. 
Moreover, it is to be noted that ammonium sulphate, 
and probably other products classified with “chemicals, 
drugs and ammonium sulphate,” are themselves used 
for fertilizers or to make fertilizers, so that without 
doubt the fertilizer industry is normally by far the 
greatest user of sulphuric acid. 
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Structure of 
Chromium-Nickel Steel 

By H. B. Pulsifer and 0. V. Greene 

Avoytimt I MHitllur uv , Lrhigh Univoisity, ami 
.M • 't m ) 1 1 ii'n 1st , rinl.ulrlphi.t K Residing K K <N» 


A Series of Micrographs Fail to 
Show Any Change in Structure 
in Quenched Cr:Ni Steel After 
Various Draws, Despite Large 
Differences in Physical Prop- 
erties — Precautions Needed in 
Etching and Photographing 


W E had available a series of 1 -in. round bars 
manufactured in the basic open-hearth by the 
Bethlehem Steel Co., of the following analysis: 

Chromium- 

Nickel Chromium- 
S.A.E.3210 Molybdenum 


Carbon 


0.38 

0.46 

Manganese . . . 


. . .0.52 

0.72 

Phosphorus . 


0.0 J 8 

0.028 

Sulphur . . 


. .0.0111 

0.031 

Silicon . 


0.20 

0.23 

Chromium . 


1.08 

1 .07 

Nickel 


.1.87 


Molybdenum . . . 



0.35 

Physical proper 

ties after 

a variety of heaf-tn 

•atments 

had been studied 

in a graduation thesis by for 

rnor stu- 

dents, and found 

to be ver 

y similar to those given for 

similar material 

by H. J. 

French in Metallurgical & 


Chemical E'lujinccrbuj of Oct. 15, ID 17, and in the 
Society of Automotive Engineers' Handbook. The 
chromium-molybdenum material is distinctly superior 
to the chromium-nickel. 

Both steels wen* normalized by heating to 1,600 deg. 
F. during 16 hours, soaking 8 hours, and slow cooling. 
Preliminary fracture tests of quenched pieces heated 
to every 50 deg. interval from 1,400 to 1,600 deg. F. 
indicated 1,500 deg. as giving tin* finest grain and the 
smoothest fracture. 

The test pieces were cut in 5-in. lengths; eight speci- 
mens were quenched in oil and eight were quenched in 
water after holding at 1,500 deg. F. for an hour. The 
pieces of each series were then drawn at 100 deg. in- 
tervals from 600 to 1,300 deg. F. 

Preliminary examination at 100 diameters for struc- 



FIG 1 — Ur-Nl, OIL QUENCHED AND DRAWN TO 
1,200 DEC,. F. 

1,000 dia. 12 min. etch. Leitz microscope. Cellular 
martensite. 


ture was made after the usual brief etching with stock 
picric acid solution. These showed a martensitic struc- 
ture with the grain boundaries imperfectly disclosed. 
(Fig. 6.) Archer’s method’ — etching in freshly pre- 
pared 4 per cent picric acid in ethyl alcohol for several 
minutes, and then rubbing off the carbonaceous smudge 
on moist broadcloth — was then used by Mr. Greene and 
each specimen was photographed at a thousand diameters 
magnification. The conspicuous development of the cel- 
lular structure requires several minutes immersion in 
the picric acid solution and either a too brief or a too 
long period fails to give the network clearly. The cellu- 
lar texture is always present in the chromium-nickel 
series; we find in chromium-molybdenum steels it is 
more difficult to get the network sharply and it is also 
obscured by an apparent change of the martensitic stock 
to troostitc about the grain boundaries. 

The microscopic structure of the chromium-nickel 
samples appears to be a uniform cellular martensite; 
this means that the martensite obtained by the quench- 
ing has not been changed microscopically by the tem- 
pering operation. It is well known that the tempering 
operation alters the physical properties enormously and 
the tempered specimens etch more easily as the tem- 
perature of the drawing is increased, but in this 
chromium-nickel series the microscopic appearance at 
1,000 diameters magnification is not changed. There 
is no evidence that the cellular nature, or the grain 
structure, has been affected in the slightest. Fig. 1 is 
a typical print. We fail to find any noticeable difference 
in the ground-mass, the size of the grains or the width 
of the grain boundaries as the drawing temperature 


'Arvlicr, Ttanx, A I.M K, \ol. G2, p. 754 (1920). 



FID. 2— Cr-Mo. WATER QUENCHED AND DRAWN 
TO 1,300 DEG. F. 

1,000 dia. 5 min. etch. Pellin-Zelsa microscope. Shows 
dark troostite appearing in spots. 
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|.'l<; ;{_</, -Ni, WATER QUENCHED AND DRAWN 
TO 1.0 00 DEG V 

1150 dia. 1 5 min etch, i Vllin-Zejss mirr os< ope (_Vllu- 
).u martensite 



FIG t -Ur-Nl, OIL QUENCHED AND DRAWN TO 
1.100 DEG E 

500 dia. 11 min. etch. Pollln-Zei.sH nderoseope Cellu- 
lar martensite. 


lias been raised. Since the physical and chemical prop- 
erties have changed very greatly, we must infer that the 
atomic readjustments caused by the heating are sub- 
microscopic. 

We doubt if there is any component which could be 
called troostite in this series, even at draws as high as 
1,300 deg. F. Thus Seidell and Horvitz/ give a print of 
a \ ery similar structure and call the ground-mass mar- 
tensite “surrounded by troostite envelopes/' If the 
grains were bounded by troostite, or if troostite began 
to form at the lower drawing temperature, the amount 
of that component should increase with the temperature 
of drawing. 

In the chromium-molybdenum steel there is much 
more evidence of the formation of troostite. The two 
specimens drawn at 1,300 deg. F. after quenching in 
oil and water respectively show considerable amounts 
of a second component (Fig. 2). This second com- 

Seidell and Horvitz, “Physical Qualities of High-Chrome Steel. “ 
lion Apt, Jan 80. 1910. 



FIG. 5 — Cr-Nl, OIL QUENCHED AND DRAWN TO 


1,300 DEG. F. 

100 dia. 8 min. etch. Peliin-Zeiss microscope. Cellu- 
lar martensite. 


ponent etches out dark in the picric acid solution, its 
granules are extremely fine and it likely corresponds 
to the troostite of the simple carbon series. 

Prolonged efforts were made to develop the cellular 
structure of the chromium-molybdenum stock as com- 
pletely as was done with the chromium-nickel material. 
Although traces of units were always apparent and in- 
dividual grains could easily be known from the ar- 
rangement of the striations, no particular success was 
obtained. Fig. 2 is characteristic of the general results 
in this respect. Possibly the suppression of the definite 
grain outlines of each particle has its physical expression 
in the enhanced strength of the steel 1 . 

Fig. 3 is a 250-diameter print from the water qffench 
chromium-nickel bar drawn to 1,000 deg. F. This bar 
had a very perfect cellular texture, so that pictures were 
more easily obtained than from any other specimen. 


‘Kla.stie limit ami ultimate strength tor the quonched Cr:Nl 
steel, tempered at 1,800 deg. F., uu* 70,000 and 110,000 lb. per 
sqm., but 80,000 and 180,000 for the Cr:Mo stoel. 



FIG. 6-Cr-NI, WATER QUENCHED AND DRAWN TO 


1,100 DEG. F, 

Short etch with stock solution. 100 dia. Peliin-Zeiss 
microscope. Martensite grains imperfectly disclosed. 
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Fig. 4 is a 500-diameter print from the oil quench drawn 
to 1,100 cleg. F. The grains appear less sharply defined, 
while there is slight evidence of any alteration of the 
martensite. 

Fig. 5 is from a series of chromium-nickel specimens 
drawn to 900 , 1,100, 1,200 and 1,300 deg. respectively. 
The fine-grained nature of all the stock is apparent from 
this print at 100 diameters; although the grain boun- 
daries are sharp and distinct, it must be remembered 
that either a shorter or longer time in the etching than 
the optimum would leave the grains very indistinct. As 
evidence of how uniform the martensite is in the 
chromium-nickel series and to show the results of a 
brief picric acid etch we give Fig. 0 from the prelimi- 
nary work. A casual inspection reveals that separate 
grains are present in the picture, but it is equally 
obvious that for sharpness or clean-cut delineation .such 
etching cannot compare with that given in Figs. 1 to 5. 

A final word may be offered as to pitting and tarnish- 
ing of the specimens during the etching, drying and 
photographing. The material is very prone to become 
pitted; round pit marks are only too conspicuous in 
Fig. 5. Only sharp and prompt work will keep them 
subordinated; it may often be necessary to repeat the 
final polishing and etching. Tarnishing is even more 
serious and difficult to overcome than the pitting. If 
any of the specimens stand exposed in the open air 
or even in a dessicator alteration of the surface begins 
quickly and spreads rapidly along the grain borders 
The corrosion caused by exposure to air resembles a 
change to t roost ite; on this account all the specimens 
were photographed immediately after the polishing and 
etching. Specimens were resurfaced in case a photo- 
graph had to be repeated the next day. 

It might be proposed that the extent of the tarnish 
might be used as an indication of a change from mar- 
tensite to troostite, we do not doubt that the changes 
proceed by the tempering have strongly altered sorrm 
deep-seated forces in the chromium-nickel steel, and even 
.the microscopic structure of the chromium-molybdenum 
steel, but it would be impossible to admit that a pro- 
gressive tarnishing could define a structural constituent. 

Patents and the Problem of Priority 

An interesting aspect of the question of priority, 
reported in the Feb. 1 issue of India Rubber Woi'ld, 
presented itself in the suit of the Dovan Chemical Co. r 
Inc., plaintiff, against the National Aniline & Chemical 
Co., defendant. Judge Manton, in the United States 
District Court for the Southern District of New York, 
rendered decision in favor of the plaintiff, proclaiming 
that earlier and inadequate experiments should not be* 
permitted to deprive the successful inventor of his due 
and just reward. The patent under discussion (No. 
1,411,231) was applied for Nov. 12, 1921, and was 
granted March 28, 1922. It represents a method of 
improving rubber compounds so that the finished prod- 
uct shall be of superior quality and the time required 
for vulcanization be greatly lessened. The inventor of 
this process, Morris L. Weiss, has discovered that 
diphenyl guanidine not only hastens the vulcanization 
but results in a final product greatly improved in 
texture, durability and aging qualities to a much greater 
extent than when triphenyl guanidine is used. 

The use of diphenyl guanidine results in greater 
elasticity and freedom from bloom. Moreover, it is 
also very valuable where it is desired to produce a 


harder or less elastic portion in an article, leaving other 
parts more elastic and flexible, as in the case of auto- 
mobile tires. 

The defendant, however, urged that others prior to 
Weiss have tested diphenyl guanidine as an accelerator. 
At a meeting of the Chemical Society of Philadelphia, 
in September, 1919, George D. Kratz read a paper in 
which diphenyl guanidine was referred to as an accel- 
erator. It cannot be claimed, however, that a mere 
reading of the paper before this society constitutes a 
statutory publication. Later, in 1920, there appeared in 
the Journal of Industrial and Engineering Chemistry a 
complete publication by Kratz and others. Although 
this was previous to the filing of an application by 
Weiss, it has been shown that the Weiss tests recorded 
in the spring of 1918 were previous to the reading of 
the Kratz paper. A careful examination of these tests 
proves that Weiss was the first to make adequate experi- 
ments and to solve the problem of producing diphenyl 
guanidine in commercial form. Kratz, on the other 
hand, claims to have made laboratory tests and later 
to have mixed 30 grams of diphenyl guanidine with 
rubber stock made into tubes for automobiles. These 
lubes were sold as imperfect rubber. The amount of 
acceleration used, however, could have had no substan- 
tial effect in the curing of the rubber, as compared 
with that used in the plaintiff’s process, and an inven- 
tion, to be patentable, should be complete and capable 
of producing new and useful results. 


Utilizing the Waste of Grape Fruit Factories 

There is a possibility of the practical and profitable 
commercial utilization of the stems and pomace from 
the grape juice factories which are thrown away. The 
average quantity of grapes crushed for beverage pur- 
poses in the 5 years from 1914 to 1918 was 22,000 tons. 
In this period an average of 660 tons of stems and 4,400 
tons of wet pomace was discarded. From this quantity 
of waste it is claimed that, where the stems yield 2 per 
cent of cream of tartar, it is possible to secure 13.2 tons 
of this material. 

After the seeds are separated the pomace can be made 
into a good grade of jelly by a simple process. Ex- 
perts have calculated that 3,300 tons of wet skins would 
be available annually from the wet pomace, and it is 
estimated that this amount of waste would produce 
19,800,000 8-oz. glasses of jelly. . From this operation 
about 1,435 tons of dry residue would result which is 
of value as stock feed. 

The grape seeds, comprising 5 per cent of the total 
weight of fresh grapes, or about 1,100 tons, can, after 
hulling and grinding, be manufactured into oil by two 
different methods known commercially as the pressure 
method and the solvent extraction method. The total 
oil content of the seeds is estimated at 13 per cent, not 
all of which can be successfully recovered. It is esti- 
mated that by means of the pressure method about 89.3 
tons of oil and 526.7 tons of oil cake can be obtained. 
The 484 tons of hulls made available by this process is 
calculated to yield 48.4 tons of tannin extract. The 
solvent extraction method yields about 132 tons of oil 
with 968 tons of meal possessing a lower market value 
than the press cake from the pressure method. Re- 
fining, bleaching and deodorizing of the oil produce a 
palatable condimental oil with properties similar to 
those of the soy bean and cottonseed oil. 
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Pyruvic Acid From Laciic Acid 

Significance of This Problem in Electrolytic’ Oxidiza- 
tion Is Discussed and Elucidated 

By J. G. Smull AND P. Subkow 

W H (’handler Chennrnl Luboratorj, I.^hiRh Dnivcrnitv 

T HE oxidation of lactic acid bv purely chemical 
methods, not electrolytic, can be controlled so as to 
yield pyruvic acid, as represented by the equation 

CH ]t CII(OH)COOH + 0 = CH.COCOOH -f H,0 

This can be accomplished either with’ KMn0 4 or 
with H,0„ using Fe,(SO i ) s as an oxygen carrier. The 
pyruvic acid may be further oxidized by H.O. with or 
without a catalyst, 2 with the formation of acetaldehyde 
and carbonic acid. The oxidation of lactic acid by 
electrolytic means has been shown to proceed in the 
following stages: 0 

2CH,CH(OH)COO ~ f 2 ( + ) 

— CH.CHO -f- CO, 1 CH,CH(OH)COOH 

CH t CH (OH)COOH + 0 - CH.CIIO 4 CO, + H,0 

Rockwell 4 has found that in the electrolytic oxidation 
of pyruvic acid, acetaldehyde and CO, are the final 
products of the reaction. 

It was decided to investigate more thoroughly the 
electrolytic oxidation of lactic acid to see whether its 
transformation to pyruvic acid could be accomplished. 
Ordinary electrolytic oxidation of lactic acid proceeds 
mainly with the formation of acetaldehyde, formic and 
acetic acids, together with a large amount of CO,. The 
authors found that in acid solutions the aldehyde is 
oxidized to acetic acid, and in alkaline solutions to formic 
acid, corroborating the work of Heimrod and Leven. 5 In 
both acid and alkaline solutions a large amount of CO, 
is liberated. It was found in our experiments that if 
certain precautions were taken to remove any pyruvic 
acid formed from the sphere of oxidation, the latter 
acid can be prepared electrolvtically. 

The cell employed in these tests was composed of 
anode and cathode compartments separated by a semi- 
permeable diaphragm, consisting of an ordinary porous 
cup. Arrangements were made for cooling and for stir- 
ring the anode portion. In all but the last experiment 
(he electrodes were of platinum. Jn the last experi- 
ment a perforated lead sheet was used as the anode and 
an iron gauze as the cathode. The anolyte was stirred 
vigorously in order that the electrolyte at the anode be 
not impoverished during the oxidation. 

Oxidation in Acid Solution 

Anolyte — 76 cc. consisting of 27 per cent lactic acid : 
20 per cent sulphuric acid; platinum anode, 75 sq.cm.; 
anode current density, 0.04 amp. per sq.cm. 

Catholyte — 20 per cent sulphuric acid; platinum wire 
cathode. 

The current was passed until theoretically one-half 
of the lactic acid should have been oxidized to pyruvic 

Note : The authors wish to acknowledge their indebtedness to 
U»e Callerider-Carnell Fellowship in Chemistry which made this In- 
' •‘Ktigntion possible. 

’Bcilsteln and Wiegand. Her. dir Deutsch. Ch. Gcscll, 1884. 
">1 17. p. 840. 

Kenton and Jones, J. Chcm. Soc., 1900, vol. 77, pp. 70-71. 
•‘Kolbe, Liebig Annalcn, 1860, vol. 113, p. 244. Miller and Hober, 
lu-r dvr Deutsch. Ch. Gcscll., 1894, vol. 27. p. 468. Walker, J. 
Chcm. Foe., 1896, vol. 69, p. 1278. 

♦Rockwell, J. Chan . Boc., 1902, vol. 24, p. 719. 
f, Heimrod and Leven, Ber. der Demtch. Gh. Gcscll., 1908, voL 
11. p. 4446. 


acid. The object was to keep the former in excess so as 
to favor its oxidation in preference to that of the reac- 
tion products. The depolarization was extremely poor 
and the current density had to be reduced to 0.0133 
amp. per sq.cm. The oxidation proceeds with the 
formation of acetic acid and CO.,. No pyruvii acid was 
detected. 

Oxidation in Neutral Solution 

It was thought that if some soluble salt of lactic acid 
were used, insoluble when converted into the correspond- 
ing pyruvic acid salt, it might be possible to remove any 
pyruvic acid formed from the sphere of oxidation. 
Copper lactate is soluble six parts in one hundred parts 
of water. The copper pyruvate is insoluble. Otherwise 
it was believed that because of the vigor of the oxida- 
tion any pyruvic acid formed was burned to CO,. The 
copper lactate was obtained by treating lactic acid with 
an excess of basic copper carbonate and filtering off 
the residue. 

Anolyte — 350 cc. of copper lactate, 6 parts in 100 cc. ; 
enough Cu(NO a ), was added to raise the copper concen- 
tration to 20 per cent; platinum anode, 150 sq.cm.; anode 
current density 0.04 amp. per sq.cm. ; complete depolari- 
zation. 

Catholyte— The catholyte contained 20 per cent copper 
as copper nitrate; platinum wire cathode. 

The current was run long enough to oxidize theo- 
retically one-half of the lactic acid to pyruvic acid. The 
copper concentration in the anolyte was kept high so 
that the copper lactate was not impoverished, in cop- 
per, during electrolysis. The oxidation products were 
acetaldehyde, acetic acid, formic acid and CO,. An 
insoluble precipitate was obtained. This was filtered 
off, washed with water and dissolved in ammonia. The 
solution was made acid with acetic acid and phenyl- 
hydrazine added. The characteristic precipitate of the 
phenyl-hydrazine of pyruvic acid was obtained. Due to 
the slight solubility of copper lactate, the current effi- 
ciency was low. The oxidation of the lactic acid to CO, 
by the strong evolution of oxygen accounts for the com- 
plete depolarization noted. 

Oxidation in Alkaline Solution 

1. With insoluble anode: 

Anolyte — 125 cc. of 40 per cent sodium lactate solu- 
tion containing 6 grams sodium hydroxide; platinum 
anode, 150 sq.cm.; anode current density 0.0183 amp. 
per sq.cm.; complete depolarization. 

Catholyte — A 6 per cent solution of sodium hydroxide. 

The current was passed long enough to oxidize theo- 
retically one-half of the lactic acid to pyruvic acid. The 
concentration of sodium hydroxide in the anolyte was 
constantly diminished, due to electrolysis and to neu- 
tralization by the CO, liberated in the oxidation. The 
hydroxide concentration in the anolyte was maintained 
during the process by addition of caustic soda solution 
from time to time. The depolarization was complete. 
The oxidation proceeds, mainly, with the formation of 
acetaldehyde, formic acid and CO,. No pyruvic acid 
was detected. 

2. With attackable anode: 

The use of platinum anodes which have a high oxygen 
overpotential insures an extremely vigorous oxidation. 
It was thought that a more mild oxidation might result 
in a greater yield of pyruvic acid. Lead is at the other 
end of the electromotive series from platinum with 
respect to its oxygen overpotential. For the same cur- 
rent density, the lead would give a very much milder 
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oxidation/ The lead is oxidized to PbO, which is dis- 
solved by sodium hydroxide. This oxidation would fur- 
ther reduce the oxygen concentration at the anode and 
thus reduce the vigor of oxidation. Lead is made more 
useful, siijce, though lead pyruvate is soluble in water, 
it was found that it is converted on standing into a 
basic salt, insoluble in water or acetic acid. This 
hydrolysis would be facilitated by an alkali, and thus 
insure the removal of the pyruvic acid from the zone of 
oxidation. 

Analyte— 21 per cent sodium lactate solution made 
alkaline with sodium hydroxide; perforated lead anode; 
anode current density 0.0074 amp. per sq.cm. 

Catholyte — A 6 per cent sodium hydroxide solution; 
iron wire gauze cathode. 

The depolarization in this experiment was complete. 
The current was passed until the lead was entirely cor- 
roded. This happened wtyen only one-quarter of the 
lactic acid could have been theoretically oxidized. The 
lead was converted into PbOO, which analyzed 74.3 per 
cent Pb. The current efficiency of corrosion was about 
95 per cent. 

The lead carbonate was washed clean, decomposed 
with acetic acid and the insoluble residue treated with 
strong caustic soda in which it was soluble. The solu- 
tion was made acid with acetic acid and gave the test 
for pyruvic acid with phenyl-hydrazine. 

The anolyte after filtering contained no acetaldehyde. 
On extraction with ether no acetaldehyde ammonia 
could be detected when Nil, was passed through the 
cooled ether solution. Upon evaporation of tin* ether a 
reddish resin of the type formed by the polymeriza- 
tion of acetaldehyde in alkaline solution was obtained. 
Acetic and formic acids were found. The anolyte no 
doubt contained some pyruvic acid due to the solution 
of some of the basic lead pyruvate in the alkali. An 
attempt to remove the pyruvic acid by acidification with 
acetic acid and steam distillation gave uncertain results, 
with the phenyl-hydrazine test. 

Importance of Process 

It has been shown 7 that the simultaneous electrolysis 
of the alkali salts of pyruvic acid and other fatty acids 
yields higher ketones, in satisfactory amounts. The 
technical importance of the higher ketones as organic 
solvents has long been appreciated. However, the com- 
mercial significance of the above electrolysis depends on 
a cheap source of pyruvic acid. 

Another use for pyruvic and is found in the synthesis 
of “atophan,” or as it is sometimes called, “cincophan,” 
one of the most important remedies for rheumatism. 
“Atophan” is a condensation product of pyruvic acid, 
benzaldehyde and aniline. The cost of pyruvic acid, 
made by the present method of the dry distillation of 
tartaric acid, is one of the large items in the cost of 
this pharmaceutical. 

The above considerations make a source of relatively 
cheap pyruvic acid of prime importance. The present 
supply of lactic acid, at a low cost, increases its interest 
as an intermediate in the preparation of pyruvic acid. 
With this view in mind, this investigation was begun. 
The results included in this paper are given only us 
preliminary, indicating that pyruvic acid can be ob- 

Voeh and OsftkJi, / anotg. Ch< m . \ul. 31. p SO . Russ, Z. phys. 
('hem., 1003, vol. 44, p (ill. 

T Hofej\ B ( ' r - Dt'vtsch Chem (its, pp. 33. 6!>0 (1900); Mayr, 
" Eleclrosynthoao nliphatischer uml Arnni&Liwher Kentouverbin- 
ilmiffen/’ Dissertation. Munch on Teehnlsche Hochschule (1904), 
and Rockwell. J . Chem. Hoc., vol. 24, p 719 (1902). 


tained by an electrolytic oxidation of lactic acid, the 
yields being dependent upon careful control. 

Summary 

1. The electrolytic oxidation of lactic acid in acid, 
neutral and alkaline solutions has been studied. In the 
latter case both soluble and insoluble anodes were used. 

2. It was found that if care is taken to remove any 
pyruvic acid formed from the sphere of oxidation as an 
insoluble salt or if care is taken that the oxidation is 
kept mild, or, better, if both conditions are combined, 
pyruvic acid is obtained. 

Properties and Tests of Tar Creosotes 

Creosote is widely used as a preservative because of 
its chemical, physical and toxic properties. The litera- 
ture on it, however, is widely distributed in technical 
periodicals, society proceedings and government re- 
ports. It is very fortunate, therefore, to have available 
a comprehensive resume of the information in all this 
literature in the publication of the U. S. Department of 
Agriculture Bulletin 1036, entitled “Coal-Tar and Water- 
Gas Tar Creosotes; Their Properties and Methods of 
Testing,” by Ernest Bateman, chemist of the Forest 
P ro d u cts Labo ratory . 

This bulletin not only gives a most comprehensive, 
well-organized review of previous work, but also in- 
cludes the first publication of the results of research 
which have been carried out for the purpose of obtain- 
ing a broader knowledge of the variations of creosote 
with different processes of manufacture. 

The bulletin is divided into four parts. Part 1 in- 
cludes the introduction, a description of tars, and an 
account of the manufacture of creosote. Part 11 is a 
presentation for the first time of the results of research 
by the author and his co-workers in the Forest Products 
Laboratory. Part III gives a summary of the chemical, 
physical and toxic properties of creosotes as a whole. 
Part IV is concerned entirely with methods of testing 
and specifications. 

Copies of the bulletin can be obtained from the Gov- 
ernment Printing Office, Washington, at 20 cents each. 

Molding Sands 

An investigation on molding sands, its reclamation 
and re-use, has been under way for some time under 
the active co-operation of a number of members of the 
American Foundrymen's Association. Standardization 
of tests for determining size, shape, cohesiveness, per- 
meability, water content, thermal properties and an- 
alyses ( including rational, chemical, mineralogical) are 
still under way and some of them are completed. The 
Ohio Brass Co. is making investigations for the use of 
clay in retaining bond strength in molding sand heaps. 
The Sivyer Steel Casting Co. of Milwaukee, is studying 
the effect of clay additions on the grain size of sand 
heaps. The American Steel Foundries Co. has reported 
on the method and equipment designed, which permits 
a recovery of about 70 per cent of refuse sand used in 
steel foundry work. Cost figures show that reclaimed 
sand costs about $1 per ton, against new sand at the 
plant at $2.65 to $3.85 a ton. The process involves 
cleaning the sand grains of adhering fused material, 
then separating by air currents the good sand from the 
bad material. 
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i ■ undamentals of Rectification 

Methods of Operating Which Affect 
Limiting Composition of Binary Liquids 

For Example, the Introduction of Liquid or 
Gaseous Compounds at Intermediate Levels 



By C. C. Van Nuys 

Hilof Pli.vsjust, Air Reduction Co, Now YoiK Cit> 


U P TO this point in our discussion we have not 
considered the ways and means available for pro- 
ducing either the liquids descending or the 
vapors ascending in the column. 

In the actual operation of a rectification system, par- 
ticularly when we are dealing with a gaseous mixture 
which must be liquefied at a temperature much below 
atmospheric, it is of very great importance that the 
liquefaction be accomplished as far as possible by per- 
mitting the heat necessary to be abstracted to flow into 
the liquids to be evaporated. 

One common method of providing both the liquid de- 
scending and the vapor ascending in the column is that 
of admitting the mixture, either liquid or gaseous, at 
an intermediate level and condensing directly in the 
upper regions thereof a portion of the ascending vapors 
and vaporizing directly in the lower regions thereof a 
portion of the descending liquid. 

We shall later on show how this condensation and 
evaporation must be distributed along the length of the 
column in order to cause the relation between x and y 
at all levels to be that for phase equilibrium. Actually 
to accomplish this result exactly is always impracticable, 
however, on account of the impossibility of distributing 
in the required manner in the column the various coils 
required to furnish or abstract the heat necessary at 
t he various levels. For this reason it is usual to con- 
centrate the vaporizing or condensing effect in certain 
limited regions in the column by the use of condensers 
and vaporizers therein. 

The arrangement and location of these parts of the 
apparatus is always a matter of the greatest importance, 
inasmuch as some possible arrangements may impose 
severe restrictions upon the compositions possible to be 
attained in the separated products. 

An example of such an arrangement which may be 
considered with profit in the present 
connection, where liquid is supposed 
to be admitted at an intermediate 
point in the column, is the one illus- 
trated. 

In this case, we have a liquid of 
mass Mi, composition x.i, entering a 
rectification column at the top of 
which is a condenser formed of 
parallel vertical tubes through which 
the ascending vapor passes, being 
partly liquefied therein. This lique- 
faction is accomplished by surround- 
ing said tubes with a liquid M 4 of 
composition x t , constituted by the 
liquid leaving the vaporizer of the 
column after the pressure thereof has been lowered suffi- 
ciently in valve V to cause that condensation. The 
vapor ascending in the column is produced by evaporat- 
ing at the bottom thereof a portion of the descending 

•The first three articles In this series were pubUshed in the 
issues of Jan. 31 and Peb. 7 and 14, 1923. 


liquid M, by means of a coil therein. As before, x„ is 
the composition of the liquid M ot desedending in the 
column at the level of admission of Mi, and we assume, 
furthermore, that the composition y 0 of the vapor 
ascending at this level is that for phawse equilibrium 
with the liquid of composition .r,„ if x„ Xa, or with 
those liquids combined if X v x\. As before, M, rep- 
resents the liquid entering the top of the rectification 
column proper, in this case delivered by the tubes of the 
condenser, while m x represents the vapor of composition 
y x entering the tubes of said condenser. 

Let m { be the mass of uncondensed vapor residue 
leaving the top of the condenser and ?/„ its composition. 
Then with the arrangement shown in the figure, eleven 
equations may be written, all homogeneous in the nine 
(M, w)\s. Ten of these equations are as follows: 
m J = w, -|- M, 
y x m l --- yjn, + x x M x 
w 0 M, — m x M 0 
y 0 m 0 x x M , y;m x + x 9 m„ 

J v m 9 + 1 X M X r. J x m x + 

?n i M a + M„ — = m„ -f M, 

y.,m , -f x a M a + x 0 M 0 = y 0 m 0 + x,M, 
j-m 2 + 1 \M a -f 7 0 M 0 = J.m 9 -f 1M, 

M t --- m v -f M, 
x t M, --- yjm t + 

These ten equations hold independently of the method 
employed to accomplish the condensation in the tubes 
of the condenser and are true even were that condensa- 
tion produced by the employment of an extraneous 
liquid surrounding the tubes of the condenser. If the 
liquid M, is produced in the condenser by thermal con- 
tact of the ascending vapors therein with the evaporat- 
ing liquid M 4 as shown in the figure, an additional 
equation may be written which states that the heat 
abstracted from M, during condensation thereof equals 
the heat added to M 4 during the evaporation thereof 
after its pressure has been lowered in valve V. 

The heat required to evaporate the liquid M 4 before 
the pressure thereof has been lowered in the valve V 
is L,M V where L, is the latent heat at constant pressure 
of the liquid M, at the pressure in the rectification 
column proper. The result of this evaporation would 
he the fluid M x in a condition of saturated vapor at the 
pressure l\ before passing through valve V. If this 
saturated vapor were then throttled in valve V, and if 
after throttling it were neither superheated nor partly 
liquefied — i.e., still saturated — it would be in the con- 
dition in which it is in the actual case as it leaves the 
condenser after being evaporated therein. 

In that case, if L x denotes the latent heat at constant 
pressure of the liquid M x at the pressure P x , our eleventh 
equation would be: 

L X M X = L 4 M 4 

since the total heat of M t remains constant during its 
passage through valve V . 

If, however the saturated vapor M 4 at the pressure P, 
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should be partly liquefied when its pressure is released 
to that prevailing around the tubes of the condenser, 
then the heat required to evaporate M, in the condenser 
is greater than L,M V the latter being that required to 
evaporate Jhe liquid M 4 at the higher pressure l\, and 
our eleventh equation would be: 


Hut under these conditions, 


and 







a 


1 - j, 


Zr.il/. =•-= (L i | \)M, 

where & is a quantity depending upon the change of 
the latent heat of the liquid M , when its pressure is 
decreased under conditions of constant “total” heat. 
We shall therefore take our eleventh equation to he: 

M t KM, 

where , with the arrangement shown in the figure, 
„ L % I -A 
A A, 

If, however, the condensation of the liquid M in the 
condenser Is* accomplished independently of the liquid 
M 4 , A may be regarded as a quantity whose value is 
determined by the amount of that condensation. 

Now, since we have eleven homogeneous equations 
among nine (M, m)’ s, we may by elimination of all 
(M, m) } s obtain three independent equations not con- 
taining any (M, tn). 

These thiee equations are as follows: 




x, - 
x - 


7, «* /, 


- H 

//, 

}f A 

If, 


//, 

//„ 


(7, 


/i) 


.r, — //, 
i/. — //. 
(7, 


1 

A 

- / ) 


* 2/< 
- !/„ 


I /. 


We note that the first one of these relations must be 
satisfied independently of the value of A' — 1 hat is to say, 
independently of the method employed to produce the 
condensation in the condenser. 

This being true, we may assume that the mass of 
liquid M , produced in the condenser is the minimum 
possible amount for a given mass M i, or what is the 
same thing, that the mass M\ is the greatest possible 
for a given M,. We have shown above that under these 
conditions, if we are dealing with a mixture having the 
property of proportionality latent heats, x\ - .r„, and 
also that x 0 and y,„ and also ,r, and are compositions 
of liquid and vapor in phase equilibrium. In the par- 
ticular case where //, -- 0, ♦he first of our three inde- 
pendent relations takes the form: 


7,r, - Ijt, 7„.r l) — /„//„ 
a*. — //, .r„ -//„ 

That is to say, if the points (.r,, y,) and cr 0 , yj on 
the x, y curve are not coincident, the function 


Jx — Iy 
x ' \t 

must have the same value at the two points. For a 
mixture whose latent heat at constant pressure follows 
the proportionality relation as defined, the two points 
(x x , y ,) and (.r 0 , y„) necessarily coincide, whatever be 
the value of //,. In that case, the first relation becomes: 


where 

and 


L li ' V ' L y "~" V ^ 

J ' •*’, — y { J " a, — f/ 0 

A, -- LnX x + Z i (1 — x x ) 


L,> ~ Lux ; -f Liil — xj 


Klimmating //, and y 0 , the first relation becomes 

i .% - /,) \Lniix 0 x t (l — yj 

+ Lid — .r 0 ) (1 — x,)yj =_ 0 

which in general can be true only if x„ — x v 
This result shows that in general the section of the 
column between the lower end of the condenser and the 
level of inlet of Mi itf inoperative and therefore the same 
result would be obtained if the liquid M\ be admitted 
just below (lie condenser. 

With I he notation indicated in the figure below our 
system of equations then becomes: 

m, 7 M , 4 m, 
y,m t — x,M, {- y,m 
M i f M x -|- m t M t -f 
x,M i x,M, 4 ~ x,M { 4- Hjn, 

l, Mi 4 -/.Af, 4 7>,~ IM +J,m i 

M x | it/ ( 

M, A'Af, 

This system of eight equations is homogeneous in the 
seven i M, ///)’ s and by elimination of all (M, m ) \s, two 
independent equations may be obtained between the 
various (x, //, 7, 7)’s and A. These two equations are 
as follows : 


!/» — ?/ ,. _ 

J, ~ 2/, ‘ 

(j, - i = ?.(./,- 
1 ?/, — y 3 A 1 


/,) 


- //, 

J ; “* + /, 
• r . — //, 1 


L 


If we eliminate K from the second equation by means 
of the first equation, the second equation takes the form: 
— x,) — /,U 4 - i/J = J..(.r 4 — a*,) — 7.(«, — y 9 ) 

— — Vi 

The value of x 4 as determined by the first equation is 

x — x, k {x >- ~ & 

y, — it. 

The equation shows that for given 
values of x t and g,„ x t is greatest 
when K is as great and y l is as small 
as possible. Whatever be the value 
of K, the minimum possible value of 
y x is that for phase equilibrium with 
the liquid of composition x x , while 
for the arrangement as shown 
in the figure, the value of K is 
of the order of unity. Hence, 
under these conditions, the value of 
x t is limited and in general it will be 
impossible to make y, — 0 and x x — 1 
together. 

As an example, assume the mix- 
KaH * ture we are dealing with is of oxy- 
gen and nitrogen and let x x — 0.21. According to Baly's 
curves, y x = 0.06. Then if we assume that y a = 0 and 
K — l, the maximum possible value of x. is 



0.21 


(0.21) (0,16) 
0"06 


= 0.73i 
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This limitation upon the composition of lower end 
product obtainable is present only i n case the reflux 
liquid is produced in the manner exhibited in the figure 
and does not exist if we have available any desired 
amount of some extraneous liquid cold enough, when 
fed into the condenser, to cause condensation of the 
vapor m 1 as the latter ascends in the condenser tubes. 

The example discussed in the preceding paragraphs 
is instructive in that it shows the importance of 
analyzing the relations existing in any proposed ar- 
rangement of apparatus. 

Ke tifier With Vapor Feed at Intermedia e Level 

Let us now consider the case where we admit a 
saturated vapor of composition y a at an intermediate 
point of the column, its mass mix being the maximum 
amount possible under conditions of perfect rectification 
as heretofore defined. In what follows, we shall assume 
that the vapor m A is added at a 
point in the column such that after it 
has been flowing steadily, the com- 
position at this point of the vapor 
ascending from below is the same as 
the composition y xx of the vapor ad- 
mitted to the column at that point. 

We shall find that, under these con- 
ditions, the quantity m A is a maxi- 
mum when the composition x„ of the 
descending liquid at the level of ad- 
mission of m.i is the same as that of 
the liquid having phase equilibrium 
with the vapor of composition ?/„. 

Lnder these conditions the six fol- 
lowing equations hold, in which JI7„ 
is the mass of descending liquid pass- 
ing per unit time the level of admis- 
sion of the vapor wi, and rw 0 is the mass of vapor 
ascending from below at this level. 


Ho™* 




r . . L 









M x ?>/„ -f m t — M ix w, 
x l M { + y„(m 9 + w t) -- x n M n + V, m i 

1 X M X -f | m i ) — I t ,Mo + 7,w, 

A/„ + m t — M \ -f m 0 

x n M„ + -f 

+ j\m\ - I 2 M, -I- J.m. 

These equations may be readily solved by properly 
interchanging subscripts in the solution of our three 
orginal equations for a simple rectification column. In 
this manner we obtain the following: 


4 m i — 


■=- 


/, ) ( x„ - 

(7.-/J <1/7 

(J.r 

( J r 


7,Hx, ~~A\) 

./,) (x 0 -~y 0 ) 

x,,) -f- 

- /,) ( y, — y n ) + (J 2 — J 0 ) (ar, — ?/ a ) 
- _I,)(u n — y ,) + — y t ) 


+ (/. 

-vS+ (l 

-x xx )u x ~ y) (x ? 


whence 


— lj(y xx — ?/,) -f — (x n ~yj 


AT. 


M 0 


M, 


I <7 — /,) (y 7 — y„) + (/, — ,JJ (r 7 — y,) 1 
I («/., — /.,) (y„ — 2 /,) + (J 9 — 7,) (x a — y 0 )]m A 
-- ! I (7, /,) (or. - x,) + (/„ - /,) (x, - ?/,)] 

I (7, - ZJ ( 2 /, - y.) + (7, - A) (*, - y,)l 
-[ (7, — /,) (y„ - y t ) + (7 0 - /,) <X — y t ) 1 
\(J.,-1 2 ) (ar. — «.) + (/, — /.) (*,-*,)] If, 

In the special case where we are dealing with a mix- 
lure for which the total heat 7 at the boiling point and 


also the total heat 7 at the dew point follow the propor- 
tionality law indicated by the equations, 

7 — - Jnx + Ja(1 — x ) 

I I B x 7.4(1 — x) 
the above equations take the form ’ 

' 1 ± . 4 L i (1 — y t ) 

2A * 7/«.r„ + L i ( 1 — x 0 ) 


M a 


ft 

I. Vo * 


x, — -x,, 

?/ a —7„ 


T z/rX, -f- La ( I — x, ) L«?/, — j- JL t ( 1 - 

Liix 0 + /X(l— -x,,) 


: -4 U, 

-*.)j 


7/«x a -f- L t ( 1 

Now consider the special case where the incoming 
vapor trii is a mixture of nitrogen and oxygen, and 
assume that we obtain pure liquid oxygen at the bottom 
of the rectification column and pure nitrogen vapor at 
the top, so that 

x x - y, — 1 
and 


x, 


1/, - 0 


Substituting these values in the equation just written 
giving the value of mi. we obtain 


m i 


_ Ar~ ¥? 

y,(i — v 0 ) l u x {) 

Now taking y 0 = ~ 0.21, x () 

0 26 X 508 


M, 


L, 

j 7^,(1 — xj 
0.47, we obtain: 


w | 


0.21 X 0.79 x 660 
M x 0.704 A/, 


M. 


1.42'Af, 


From this result we conclude that if the liquid 
“reflux” nitrogen M x employed at the top of the rectifica- 
tion column is derived from an incoming mixture of air 
composition, it will be necessary to liquefy as liquid 
nitrogen about 70 per cent of that mixture in order to 
obtain complete separation. 

The equations we have obtained in this section are 
very similar in form to those derived for the rectifier 
with liquid feed at intermediate level and may be utilized 
— , in a similar manner to obtain the 

~] | conditions for minimum reflux. 

A similar method may be easily 
applied to cases where any number 
of either vapor or liquid feeds are 
admitted at various levels in the 
column. 
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Rectifier With Distributed Con- 
densation and Evaporation 


In case the liquid descending in the 
column is formed by partial lique- 
faction of the ascending vapors 
themselves above the point of admis- 
sion of the incoming vapor m ( „ the 
above equations are modified. In the 
figure let A be a liquefying coil dis- 
tributed throughout the portion of 
the column above the level of en- 
trance of m„ and let B be a vaporizing 
coil distributed in the column below 
that entrance level. The question as 
to the distribution of the condensing 
and vaporizing effects along the recti- 
fier in order that the compositions of 
liquid and vapor in contact at all levels shall approach 
the relation for phase equilibrium we shall consider 
later in connection with a study of rectification as a 
reversible process. As before, let M„ be the total mass 
of descending liquid at the entrance level of m\ and x t 
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its composition. Let m . 0 be the mass of vapor ascending 
from below at the same level and y 0 its composition, the 
latter being assumed to be the same as that of the in- 
coming vapor Mi. Let M 2 be the mass of mixture leav- 
ing the bottom of the column and x v its composition, 
while w l is •the mass of the mixture leaving the top of 
the column and ?/, its composition. Then between the 
five m's as defined, the four following equations hold: 

m„ -| Mi »t , { A/„ 

It,, ( M (l } m,) n i m l I x n M n 
M„ - M 0 | M, 
x„M n — = y ( ;m it ) j,Af 

From these four equations the ratio between any two 
m * s desired may be obtained. 

Eliminating m ]t w 0 and M, from these four equations, 
we obtain as the relation between m, and A/„: 


which reduces to: 

fav-// ) M,r ll - //„) ,, 

U\ • //„ ) t //„ - — //, ) ^ " 

or 


Inspection of the equation last written shows that, 
since ;r 0 occurs only in the denominator and x n ■ y n the 
amount of descending liquid passing the entrance level 
of the vapor m\ and thus the mass of ascending vapor 
necessary to be liquefied in t hi* column is least when x„ 
is as great as possible. 

The maximum value of x„ possible to attain at the 
entrance level of m \ is the composition of that liquid 
having phase equilibrium with the incoming vapor of 
composition y m since the descending liquid at this point 
is in contact with that incoming vapor. Hence, if we 
assume that the compositions at this level are those 
necessary for phase equilibrium, the value of thus 
obtained — i.e., the mass of vapor necessary to be lique- 
fied in the column— -will be the least possible. 
Continuation of this scries of articles irill be published 
in a subsequent issue. 


Lcucliiug Oxidized Ores by 
SO, Solution 

A great deal of work has been done by the Tucson 
station of the Bureau of Mine* on the leaching of copper 
ores by weak H^SO, solutions, and the process has been 
dot ei mined to be commercially feasible. It is now 
planned to use this equipment tor a series of trial runs 
on several types of oxidized ores from the Western 
states- -starting on a complex ore from I hi 1 Miami 
Copper Co. 

Leaching ol oxide copper is to approximate plant con- 
ditions as closely as possible. Precipitation will be by 
sponge iron manufactured at the Southwest station. 
Flotation for the recovery ot cement copper will be by 
both violent agitation and pneumatic agitation type of 
cell. Re-use of discard solutions will supply all the fer- 
rous sulphate required and the building up of impurities 
m the mill solution will be studied for possible adverse 
results. The plan calls for continuous daily plant oper- 
ation. Several types of ores will be selected and repre- 
sentative samples carefully prepared such that each day 
of a particular run wall hav^, the same ore condition. 



Legal Notes 



By Wellington Gustin 

Of tin* ClncaKo Uai 


Chemical Use of Palladium Alloy 

(’ourt Holds It Was Conceived by F. A. Fahrenwald and His 
Right to Patent Is Indisputable 

In interference proceedings between Charles A. Over- 
mire and one Flynn, junior applicants, and Frank A. 
Fahrenwald, senior applicant, on applications for an in- 
vention for a utensil for chemical use, or a chemical 
resistant ware formed of an alloy, the Commissioner of 
Patents decided in favor of the application of Dr. 
Fahrenwald and his decision was affirmed on appeal 
to the (’ourt of Appeals of the District of Columbia. 

The invention was described in the opinion of the 
Commissioner of Patents as follows: 

“The invention covered by the counts is a device vari- 
ously denominated ‘a utensil for chemical use’ (count 1 ), 
‘a container for laboratory use’ (count 2), ‘chemical 
apparatus’ (count 3), or ‘chemical resistant ware r 
(count 4), made of an alloy of gold and palladium in 
proportions of about 1 of palladium to 5 of gold or 
silver.” 

Use of Palladium : Gold Alloy for Other * 
Purposes Is Old 

The court found that the use of an alloy of palladium 
and gold for dental purposes, points of pencil cases, lan- 
cets and for numerous other purposes where strength 
and elasticity, coupled with the non-tarnishing quality, 
are required is old in the art. Ilence the parties here 
were held strictly to the thing found to be patentable — 
that being “a utensil for chemical use.” 

The issue of the interference was set out in four 
counts, as follows: 

“1. A utensil for chemical use consisting of an alloy 
of palladium and one or more of the noble metals of 
lower melting point in homogeneous solid solution, 
wherein the palladium forms not less than about 20 
atomic per cent of the whole. 

“2. A container for laboratory use, consisting of an 
alloy of palladium 10 to 40 per cent and gold 90 to 60 
per cent in homogeneous solid solution. 

“3. Chemical apparatus having a working surface 
consisting of an alloy of palladium and one or more 
of the noble metals, gold or silver, in homogeneous solid 
solution, wherein the palladium forms between 10 and 
40 per cent of the whole. 

“4. A heat and chemical resistant ware formed of a 
metal alloy of approximately 80 per cent gold and 20 
per cent palladium.” 

Dr. Fahrenwald filed his application for patent July 
13, 1916, which the court says constituted a constructive 
reduction to practice. The court found that this date 
is prior to any date to which Overmire and Flynn could 
lay claim. The latter, to substantiate their claim of 
priority, produced testimony to establish a production 
of a palladium: gold alloy in 1913 for use as a solder. 
But the court points out that that is not the invention 
of the issue. There was evidence, also, that prior to 
Fahrenwald’s filing date they had produced a palla- 
dium: gold alloy for use as weights; but the court found 
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that such an alloy was old in 1880. Further they pro- 
duced evidence to establish that as early as Nov. 25, 
1914, they made an anode and a cathode, and these elec- 
trodes were successfully tested; but the court found 
there were publications showing the use of this alloy 
for electrodes as early as 1911. Hut, says the court, 
even if this were not old in the art, electrodes are 
neither “chemical ware” nor “chemical utensils.” 

And the Court of Appeals of the District of Columbia 
was convinced that Overmire and Flynn had “totally 
failed to prove reduction to practice, or even conception, 
of the use of the alloy of the issue for ‘a utensil for 
chemical use’ prior to Fahrenwald’s filing date.” 

Hence the right to patent was found to be in Fahren- 
wald. 1 277 Federal, 618.) 


Delay in Shipping Goods 

When No Definite Time Is Specified for Delivery Circum- 
stances Determine Reasonableness 

Where the date fixed for delivery of goods under 
contract is important — that is, an essential part of the 
contract- -a delay in the delivery is dangerous. Often 
such delay may be taken advantage of to refuse accept- 
ance of the goods when laid down, and again the buyer 
may accept and use the goods and then set up damages 
caused by the delay as a counterclaim when sued for the 
purchase price. Again, the circumstances of the delay 
and the acts of the buyer may excuse the delay, or the 
buver may have waived the requirement as to delivery 
und« v the contract. 

Where no date for delivery has been set by the parties 
to a sales contract, the law makes delivery within a rea- 
sonable time sufficient. What is a reasonable delivery 
time is a question of fact arising out of the agreement 
and understanding of the parties at the time of entering 
into the engagement. Reasonable delivery might be a 
day or many weeks according to the circumstances of 
each contract. 

In a recent action brought by the Lebanon Valley Iron 
& Steel Co. against the American Shipbuilding & Dock 
Corporation to recover the contract price of a quantity 
of galvanized iron spikes manufactured by the plaintiff 
for the defendant on the buyer’s order, the United States 
Circuit Court of Appeals has held that a delay in de- 
livering an article to be manufactured does not entitle 
the buyer to rescind without notice to the seller of such 
recision. 

Ruyer Gave No Notice ok Intention to Rescind 

In this case the order was given for galvanized spikes 
and other products of the steel plant. The order con- 
tained the following: “Please ship this material at the 
earliest possible date.” 

The order was given in September and the spikes were 
not shipped until the following March, 6 months after- 
ward. Correspondence between the parties 3 months 
after the order was placed showed that more or less of 
the material was yet to be delivered, and the court said 
] t implies acquiescence by defendant buyer in such fu- 
ture shipments. Neither then nor afterward, until the 
spikes were actually shipped, did the buyer give any 
notice, formal or informal, that they would be refused 
on account of delay in making delivery. -The court fur- 
ther found that although the order called for shipment 
“at the earliest possible date,” the buyer at no time 


thereafter requested prompter deliveries than were actu- 
ally made, gave no intimation that it objected to the 
delay, but impliedly assented thereto in its letters to 
the manufacturer and otherwise, allowed the manufac- 
ture of the spikes to be completed without protest or 
notice of any sort, and then, when they arrived, refused 
acceptance on the ground that plaintiff had broken the 
contract by failing to ship at an earlier date. Buyer’s 
sole defense for non-payment was the time that elapsed 
between the order and the delivery. 

Under the above-stated facts and circumstances the 
District Court gave judgment for the buyer against the 
manufacturer and seller, but the Court of Appeals re- 
versed the judgment and awarded a new trial to the 
seller. It says buyer’s defense cannot be sustained un- 
der these facts. The contract in question fixed no defi- 
nite date for performance. It says the buyer understood 
that the articles ordered were to be made by the seller 
and therefore could not hate expected immediate de- 
livery. A substantial period of time, sufficient for the 
manufacture, was necessary in contemplation. More- 
over, under conditions then prevailing and of which the 
buyer was fully aware, delays in filling such orders were 
often unavoidable and always to l>e taken into account. 
This being so, the higher court says that buyer “could 
not remain silent, accept partial deliveries 3 and 4 
months after the order was given, make no objection 
to further delay in shipping the balance of the order, 
seemingly acquiesce in what plaintiff was doing, and 
then upon tender of the spikes, barely 6 weeks later, 
refuse to receive them for no other reason than the 
lapse of time since they were ordered.” 

The Law Defined 

The settled rule of law is that when the contract fixes 
no definite date for performance, notice of the intention 
to rescind the contract is a prerequisite to the right to 
rescind. And the right to rescind because of delay 
must be asserted promptly. 

The rule is stated in volume 6, “Ruling Case Law,” 
page 932, as follows: “The failure of a party to per- 
form his part of a contract does not per se rescind it; 
the other party must within a reasonable time give 
notice of his intention to rescind. A formal or written 
notice is not necessary, but the law requires, on the 
part of him who would rescind, some positive act which 
shows such an intention.” 

And it is laid down in 9 Cyc., 613: “When no time 
has been fixed for the performance of a contract, either 
party may limit a reasonable period within which it 
must be performed by giving t ho other party a reason- 
able notice.” 

In the case as set out above the court says the fact 
that the goods were to be manufactured, to say nothing 
of the conditions then existing in the industry, made 
shipment “at the earliest possible date” a plainly indefi- 
nite, if not uncertain, time. The mere lapse of time 
did not serve to relieve the buyer from obligation, and 
the indefinite date for delivery did serve to put upon 
him the duty of giving reasonable notice of its intention 
to rescind the order. Its continued silence carried the 
implication of assent to the delay. 

As to whether delivery was made within a reasonable 
time the court said the difficulties attending the manu- 
facture of the spikes and their delivery at that par- 
ticular time were proper and necessary as bearing di- 
rectly on the question of reasonable time. So 6 months’ 
delay was not unreasonable time for delivery in this case. 
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Electric Enamel Furnace Lowers 
Rejections on Stove Parts 

Cast Iron and Sheet Steel Enameled in Electric 
Fdrnace Operating on Schedule Which 
Insures Minimum Power Rate 

AN installation of heating equipment that is inter- 
/"Vesting both as a new application of the electrically 
heated vitreous enamel furnace and because of some of 
the factors connected with its operation has recently 
been made by the Galusha Stove Co., of Rochester, N. Y., 
maker of high-grade enameled gas and combination 
ranges. The furnace is used for two classes of work, 
that of baking vitreous enamel on cast-iron stove parts, 
and on sheet steel. It operates at from 1,200 to 1,400 
deg. F., with a maximum temperature range of 2,000 
deg. F., and has a connect ed load of 118 kw. at 230 
volts, three phase, sixty cycles. Its capacity is normally 
estimated at approximately 7 lb. of metal per kw.-hr. 


perature of 1,250 deg. F. and the sheet steel for 4 
minutes at 1,400 deg. F. The company operating the 
furnace buys power from the central station on what 
is known as a three-rate schedule, whereby power used 
at a steady demand for 24 hours a day earns the lowest 
power rate. A schedule has been worked out for the 
operation of the furnace so that its running periods 
are dovetailed with those of the other power-using de- 
vices in the foundry of the plant, with the result that 
no additional demand is created during the daytime. 
By this method the operating expenses of the furnace 
itself are held to a very low level. Also, by not running 
the furnace in peak hours through the winter months, 
further economy has been effected in the operating cost. 
The overall economy that has resulted from the use of 
the furnace is due, in addition to the factors already 
mentioned, to the speed with which the material is 
finished, the reduced attendance necessary, and, most 
important, to the perfection of the finished product. 

Percentage of Rejects Small 


Furnace Construction Insures Uniform 
Heat Distribution 

The equipment consists of the lurnace proper and 
the automatic control panel and instrument. The fur- 
nace is constructed of brick, with a refractory lining, 
having a sliding door that gives access to the upper 
compartment from the front. The dimensions of the 
overall working space are 5 It. deep by 31 ft. wide by 
23 in. high. The interior is divided horizontally into 
two compartments by narrow shelves on each side wall, 
which support the sides of the tra\ on which the work 
to be baked is set. The nickel-chromium heat units are 
mounted away from the side walls and are about evenly 
distributed between the upper and lower compartments. 
This arrangement, together with the curved roof, cause's 
the heat to strike the charge from all directions, and 
makes for a very uniform heat distribution throughout 
the furnace interior. The temperature is automatically 
controlled by a Leeds & Northrup temperature control 
instrument and an automatic control panel carrying 
contactors and overload relays. The heating elements 
and the control panel are of General Electric Co. manu- 
facture. 

The two classes of material require for their baking 
two temperature settings and durations of baking. The 
cast-iron stove parts are baked for minutes at a tem- 




KLLVTHU'ALLY HKATfIV) ENAMEL FURNACE 


Iii regard to the latter item, the percentage of rejects 
from the electric furnace is only about 4 per cent by 
weight of all the material baked. This percentage is 
remarkable in this special case, because a large portion 
of the work baked is enameled m white or light gray, 
colors that are very susceptible to spoilage from a con- 
taminated atmosphere, either in the furnace itself or 
in the neighborhood. It has been possible, in the case 
of this factory, to save both space and time by installing 
the spraying equipment in the same room with the fur- 
nace and to assemble the sprayed parts on trucks in 
close proximity to the furnace, where they are left until 
their turn comes. Furthermore, the furnace has been 
operated by men who previously had little or no expe- 
rience, either with electric furnaces or with enameling 
itself. 

Present Situation in Rubber Sundries Trade 

In a paper entitled “A Bigger and Better Sundries 
Trade,” given by Fordyee Jones in Manchester Recently, 
it was stated that the rubber industry at present might 
he described as being at the crossroads. In order that 
it might advance, it was essential to create demand and, 
through salesmanship and systematic advertising, to 
increase sales. Although the industry was originally 
founded in England, British rubber sundries are in- 
ferior to those of other countries in many instances. 
British manufacturers have acquired the reputation of 
regarding innovation with disfavor and of possessing 
very little knowledge of the development of the industry 
in other countries. Moreover, very few inventions were 
really taken up by the public and frequently the dealers 
who attempted to sell them were heavy losers. The con- 
sequent fear of failure was in reality the chief deterrent 
to the advancement of the industry in Great Britain. 

As an example of the differences existing between 
British and American rubber sundries, surgeons’ gloves 
were discussed. For this purpose, hard rubber is es- 
sential and must not be overmilled. It is important also 
to use a solvent free from residue. To be sure, solvent 
is very much cheaper in America, where, moreover, 
there is no amateur dipping or curing. Every opera- 
tion is mechanical there and the glove is never touched ; 
the cure is by vapor. In many respects, therefore, 
Great Britain could learn considerable from -America 
concerning the rubber sundries trade. 
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Character ami Uses of Peal 

A very fine bulletin has just been 
issued by the U. S. Geological Survey 
describing the peat industry of the 
United States and its opportunities. 
This is Bulletin 728, entitled “The 
Occurrence and Uses of Peat in the 
United States,” by E. K. Soper and C. 
(’ Osbon. 

In this bulletin are summarized very 
completely the chemical and physical 
properties of peat deposits, including 
those of commercial importance and 
others that at present offer no promise 
of economic development. The applica- 
tion of peat in fertilizers, as a filler 
in feeding stuffs and as a fuel for local 
use u, territory where coal is scarce or 
very high will justify careful considera- 
tion of the bulletin by anyone interested 
n this business. It may be obtained on 
.ipplication from the U. S. Geological 
Sun ev, Washington, I). C. 


Thomas and Petree Process of 
Sugar Ularifiration in 
Hawaii 

A discussion of a sugar process by 
> S Peck deserves respectful con- 
- ideiation and therefore the January 
i ■ u in he r of the International Snyai 
formal leceived unusually careful at- 
tention. The application of Dorr thick- 
1 'his to sugar clarification by means 
1,f the Thomas and Petree process has 
h* on earned out in over forty plants 
1,1 x arums parts of the world, but never 
before has there been an installation in 
Hawaii. The process involves a dif- 
1' i ‘‘lit routing of juice from the mills 
■ uid a strategic insertion of two thick - 
' m ‘is. The limed juice from the first 
mill passes through a preheater and 
UiKkener and goes immediately to the 
‘■wiporators. Along with this there 
gi'cs the clarified juice from the second 
mill. The strained juice from the sec- 
mid mill is limed separately and the 
’mid from the first juice thickener is 
"Ided to it. This mixture is preheated 
■md clarified, thp juice as indicated 
Hmn going in with first mill juice and 
tlu ‘ mud is returned and added to the 
Hurd mill juice, which in turn is re- 
Un ned to the first mill. 

Thus it will be seen that there are 
:im, e closed cycles, the mud finally 
L ’mng to waste (or fuel) with bagasse 
uf| d the plant delivering one grade of 
1 '"m' liquor to the evaporators, 

Ihe advantages are many and will 
briefly listed. 

1 • Character of the mud. The process 
< ills for a slightly alkaline settling 


Important Articles 
in Current Literature 

Ainu* than lift.v industrial, trrhnicnl 
<>i .scientific periodicals and trade 
pa peis are ie\ lew rd regular! \ bv the 
staff of Chnn it M<t, The articles 
listed below T have been selected from 
these publications because the\ iep- 

I ''sent the most conspicuous themes in 

< ontempoi ar,\ liter utme, and um.se- 
<iuentl> should he of i onsiderahle Intel - 

< st to* oui readeis Those that are of 
unusual interest will be published later 
in abstract in this department , but 
s me it is liequeiith impossible to pie- 
p:ue a satisfactou abstiact of an 
.iitiidi', tiiis list will enable oui leaders 
lo keep abreast of i ui rent literature 
and direct then reading to advanlafp 
The magazines reviewed have all been 
teieived within a fortnight of oui puh- 
liiation date 

Thomas and Phtkkk I’hockss in 
Hawaii S S. Peek Inti mat Ena 
Join , Jamialj, 1922, p 12 

LoW'-TKAirKIlATt’KK MV TI 1 K 

XIosoii'K i I’noricss u Alonlz (’him 
>t hid, Duembei, 1922. pp 1172-1174 
Slow VUH Disposai Leotu e Fable 
Chnn et Ind, lieecmbei 1922, pp 

II Ml- 12U0 

Ton Sizim; With Ki muon Latkx 
\m> Fannin India Rub Woild, Feb 
1 11)22. pp 282-289 

I'll K M I ( ' A I . AHPKVTS (>l AliUlCI l/ri'UIO 
F Holmes Chnn A<;< (London), 
.l.in 27, 111 2 2, pp 80-82 

Tun Pkohlkm ok Dtst Explosions 
in Inpistky W E Htbbs (’linn \ <n 
(London l, .Ian. 20, 11)22, and .Ian 27, 
I '»22 

Fvc’TOHS I NKLUKNCINU TI1N VllOI.I) OK 
\MMONlA IN TIIK ( ’AllilONl/, ATlON o[< 
t’oAl Fart 11 1 Mssoeiutloii. the lnflu 

cim* ol Watei Vapoi and the (Mini 
aetei of < ’onlact Matei ials It A Mott 
and H S Hodsman ,/ Sot Chnn 
hid Jan 5, 11)22, pp 1-1 2 t 
Snlicptivm HvimouKNATioN Thomas 
1 ’cm v Hilditch and Fliarles Watson 
Mooic J Sac Chnn Ind,, Jan 12, 
1D22, pp la-1 7 t 

( ' VTAl.YTK’ 11 VPHOU10N ATlON WITH 
Nickel Factors Heterm ring t’ata- 
1 > tie Activity. It Thomas. ,/ Koi 
Chnn lnd, Jan 11), 11)22, pp 21-20'r 
Explosions IN LiyiriP Am KkctiFI- 
rvnoN Plant Ernest Fvleman ./ 
X<>( (’him Ind, Jan 20, 1023, pp 
27 29 t 

Tub Lenseh I ’kioi* Him no Oils 
Poppy Seep oil' Ohnn !! Piekaid 


PnoMOTt no Ukai.tii in Indpsthv 
111 Industrial Dusts and Poison Haz 
aids P.-E. A. Winslow Iron Tntdt 
Ifrvinv. Feb 8. 1922, pp 4 10-1 


first and then an acid clarification at a 
somewhat higher temperature. This 
produces what is described as a stabil- 
ized mud which is more firmly fixed 
by the bagasse with a consequent dim- 
inution in the solution of insolubles. 

2. Clarification of the juices. The 
juice from the first mill settles much 
better. Thus the Thomas and Petree 
process make use of this fact in re- 
turning the first mill mud to the second 
mill juice to aid in its clarification. 
This is a distinct improvement and in 
settling the first mill juice the Dorr 
equipment reduces the per cent of sus- 
pended matter and a more brilliant 
juice is obtained. 

3. Automatic liming equipment. 


4, Diminution in the percentage of 
juice in the mud from 10 to 25 per cent 
to 5 per cent. 

5. The return of the mud to the rolls 
produces no ill effects on them due to 
the continuous nature of the process. 
Other attempts to add mud to the cane 
have been unsuccessful because of the 
unevenness of the addition and to the 
different character of the mud. 

tf. No definite data on extraction 
were available, but calculations indi- 
cated the return of 5 per cent juice to 
the second mill would result in a slight 
drop in extraction.* An actual increase 
is mentioned in some instances by the 
inventors. 

7. Effect on boiling. Clearer juices 
should make for less evaporation 
tumbles. 

8. Effect on fuel. Unexpectedly the 
clinker in flu* furnaces disappeared 
with the return of the mud. 

In addition to the already enumerated 
items the undetermined losses will be 
fewer; some fuel will be saved, because 
of the elimination of the water used in 
sweetening of the cake; considerable 
labor will be saved, including all of the 
press men and some of the settling 
tank force. Finally, there will be a 
saving of material such as filter press 
parts, mud pumps and cars, etc. 

A Disadvantage Which May 
Develop 

This has to d<> with the value of the 
filter press cake as fertilizer. Although 
data on this point are n little confus- 
ing, there semes to be no doubt that 
the press cake has distinct fertilizer 
value, and an estimate of the economic 
value of the material should be sub- 
tracted from the financial gains which 
the process can show. 

The financial advantage of an instal- 
lation has been carefully estimated for 
a plant of assumed capacity and oper- 
ating methods. The specifications are 
given in full in the article; there is 
need, however, only for a summary 
here. The plant grinding 200,000 tons 
of cane and producing 25,000 tons of 
sugar should make a total saving of 
$41,478. If we subtract from this the 
interest on the investment in the Dorr 
equipment, the value of press cake as 
a fertilizer, etc., we should have a net 
gain of $23,428, or 39 per cent on the 
investment over and above the normal 
interest rate. 

An Interesting Note on 
Propyl Alcohol 

The Phanmzeutidchc Zent rathe f ten 
(No. 31, 1922) declares that propyl 
alcohol is of unusual merit as a disin- 
fectant to be used on the skin. It is 
said to be at once a strong germicide 
and harmless to the skin and is used 
in solutions of from 35 to 50 per cent 
strength with good results on facial 
acne and disorders of the scalp. Poul- 
tices containing 10 to 20 per cent 
solutions are said to have been success- 
ful in treating bacterial eczema. 
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Chemical # Metallurgical Patents 


vacuum so that the high-boiling com- 
pounds are vaporized. After such 
evaporation the reaction is resumed 
under the former conditions. The un- 
desirable products are, of course, with- 
drawn in the vaporous condition and 
may be condensed and separated by 
fractional distillation or by chemical 
means. (1,437,636. Dec. 5, 1922.) 


American Patents 1 hhuc< 1 Feb. 6, 1923 
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J . 1 13,5183 - - I ') ocess for (ihlainmg* 
r.iralhiH* and Highly Viscous Lubn- 
eating Oils Emm Bituminous Masses 
Ernst Eidmnnn, Halle-on-Ufe-Saule, (lei - 
man v. 

1 H4,l».M — Eire BeHiHt lug Compos* 
lion. Charles Bidgt Iv Allison, 1 ’iiUs- 
kill, N Y 

1. -HI, OHS I’r ocess of Mnnulaetni iny 
Antlir ni|iimone and I’hthalle Anludinh 
Harry D Gibb*-*, I'ennsgrove, N .1, .e 
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do.. Wilmington, 1 >el 
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Kans, is dity, Mo. 
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1,4 14, Hi” dij, nine Bonded dailnde 
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Milton E I’.eei her and Mat Horiald <’ 
Bon/e, WoieesLi, Mass, assignor * to 
Norton do, Worcester, Mass 
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Jetim. Basel Swit/.erl i nd assignor* lo 
Swiss Ednuut do, Ltd., Basel S\\it/.<t- 
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1,444, 27fi - Manufacture of Wine- 
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1,114,277 — Manufacture of Dyestuffs. 
Maximilian P. Schmidt and ilemrich 
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1,4 11,110ft Manufaetiire of Cement 
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assignor to the dompany Bombrimi 
I ’arodi-I lellino, Borne, Italy. 

1.114,^31 di llulose Ether Gornpusi- 
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N Y , assignor to Eastman Kodak do.. 
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signor lo Eastman Kodak do, Boehes- 
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tion William |{ Webb, Boelnster. 
N Y, assignor to Kastman Kodak do, 
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I, HI. MS- Pi ocess of Man ufaet ming 
Leather Emm Intestines Eugene 
Markus, Budapest, Hungary. 

1 114 MM Process of impregnating 
I ’la tit Tissues Willi Vnimnnium Nitiate 
loi Explosive Purtioses William M 
1 « Ini Sratth Wash 

1 111,1*22 Method of Producing Cat 
bona tes of the Alkaline Eaith Metals 
James II MaeMalion Suit \ 1 1 It \ r a as- 
sienoi to tin Malbnsnn Alkali Works. 

I IK 


Complete spe« ill* nt Ions ( .t am Pmted ling 10c to the I'oiinuisdimei ot Patents 
States patent m:i\ be obtain 'd b\ nmtt Washington, D. G 


Rubber Vulcanization — S. M. Cald- 
well of Leonia, N. J.; has assigned this 
patent to the Naugatuck Chemical Co., 
together with patents 1,440,962 and 
1,440,963. All of these patents have to 
do with the vulcanization of rubber and 
the product obtained thereby. They are 
continuation of a number of serials filed 
previously. In the three patents there 
are a total of 150 claims, and all of 
them deal with the use of various types 
of vulcanizing agents, starting with 
compounds like zinc ethyl xanthogenate. 
Various metal salts, such as zinc, mer- 
cury lead, copper, etc., are used and 
organic compounds having a general 
structural formula represented bv 
RCSM 
II 

X 

They are divided into three general 
groups, the first group being the metal 
thiol sails, the second group being 
bisulphides, and the third group being 
monosulphides. It will hardly pay to 
go into this elaborate patent more thor- 
oughly, for it seems to be basic for a 
wide variety of products belonging to 
this group. (1,440,901. .Ian. 2, 1923.) 

Smokeless Powder — Tenney L. Davis, 
of Somerville, Mass., has patented the 
use of certain nitrogen compounds of 
the type known as heterocyclic for 
gelatinizing agents for the manufacture 
of smokeless powder. Specifically men- 
tioned among such substances are the 
substituted pyrazolones and pyrazoli- 
dones. The formulas of the unsubsti- 
tuted parent substances are as follows: 
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Phenyldimethylpyrazolone, which is 
extensively used in medicine under the 


Chlorinating Hydrocarbons — In the 
direct chlorination of organic com- 
pounds, hv the use of a catalyst, such as 
activated carbon, it has been found that 
certain undesirable chlorinated com- 
pounds with a boiling point higher than 
that of the compound which it is de- 
sired to make are formed during the 
early stages of the reaction, and these* 
compounds are believed to impede the 
action of the catalyst by condensing on 
it in liquid phase. Herbert II. Dow has 
patented a procedure to overcome this 
difficulty, the patent being assigned to 
the Dow Chemical Co., Midland, Mich. 
In a specific illustration of the im- 
proved process the patentee describe.-, 
the chlorination of the acetylene. Upon 
bringing chlorine in contact with acety- 
lene in the presence of a porous 
catalyst, such as activated carbon, a 
number of substitutions or addition 
compounds are formed, tl^ most con- 


spicuous as well as the most desirable 
being the tetrachloride. The formation 
of these compounds begins at a tem- 
perature as low as from 40 to 50 deg. 
(\, whereas the boiling point of such 
compounds ranges from approximately 
(W to 200 deg. C., and upward, the boil- 
ing point of acetylene tetrachloride, for 
example, being approximately 140 deg. 
C. As a result of the initial reaction 
taking place in this process of chlorina- 
tion, compounds may be formed which 
will not he in the vaporous state at the 
temperature at which the reaction oc- 
curs, and even though the temperature 
may be raised quite frequently they 
may still continue present in the carbon 
or other catalyst to such an extent as 
to affect its activity materially. When 
the activity of the catalyst has been 
reduced to a certain point, the flow of 
the reacting substance is shut off and 
the reaction chamber is placed under a 


name of antipyrine, is also claimed to 
be excellent for the purpose. The 
advantages claimed for this invention 
reside in the fact that powders coated 
with the substance will be less hygro- 
scopic than ordinary smokeless powder 
and will show a greater degree of 
progressive burning, giving higher 
velocity to the projectile while produc- 
ing lower gas pressures in the barrel 
of the gun. (1,439,505. Dec. 19, 1922.) 

Cellulose-Ether Solvent — Samuel E. 
Sheppard, of Rochester, N. Y., has 
taken out a patent covering the use of 
a solvent mixture for use in the plastic 
arts such as sheet or film and varnish 
manufacture. The feature of the pat- 
ent is the employment of hydrogenation 
productions of the hydrocarbons and 
homologs. The hydrogenated sub- 
stances are individual solvents of the 
cellulose ethers, but they may also be 
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employed in conjunction with other 
compounds, such as chloroform, ethyl 
alcohol, etc. Typical examples of the 
compounds used are tetrahydronaph- 
thalene, or tetraline, and dekahydro- 
naphthalene, or dekaline. These are 
high-boiling solvents and consequently 
can only be used in film dope in a 
mixture with other low boilers. A typ- 
ical formula is given as 100 to 200 
parts cellulose ether in a mixture con- 
taining 600 to 900 parts of chloroform, 
300 to 450 parts ethyl alcohol, and 15 to 
30 parts dekaline or tetraline, or mix- 
ture thereof. (1,441,181. Jan. 2, 1923.) 


British Patents 

For complete specifications of any British 
patent apply to the .Superintendent British 
Patent Office, Southampton Buildings, Chan- 
cery Lane, Jxmdon, England. 

Briquet. Fuel- A composition fuel 
which is molded into block form is made 
up of 10 parts by weight of asphalt or 
pitch, 800 parts of fuel oil, 25 parts 
of shale and 45 parts of coal or coke, 
with or without 160 parts of tar, and 
20 parts of peat impregnated with fuel 
oil. The shale and coal are finely 
ground and stirred in a mixing vessel 
into which steam is injected. Finely 
divided peat impregnated with oil may 
he added. The asphalt, and sometimes 
tar, and fuel oil are heated in a separate 
vessel and the mixture when liquid is 
combined with the shale, etc., the in- 
corporated mass being molded on cool- 
ing (Br. Pat. 187,351. H. J. Franklin, 
London, and J. Pettingall, Chinford, 
Essex. Dec. 13. 1922.) 

Bottle Capping Solution — A composi- 
tion particularly adapted for sealing 
bottles consists of an agglutinant such 
as glue or silicate of soda, an earthy 
filling material such as talc, and an 
aqueous solution of soap and wax. A 
capsuling mass consists of 10 parts of 
leather glue diluted to 28 to 35 deg. Be. 
mixed with 20 parts of talc and 3 parts 
of a solution containing 25 grams of 
hard soap and 40 to 50 grams of car- 
nauba wax per liter. Coloring matter 
may be added. (Br. Pat. 187,611; not 
yet accepted. H. IT. Warmund, Berlin. 
Dec. 13, 1922.) 


Hydrogen Peroxide — Hydrogen per- 
oxide of more than 10 per cent 
strength is obtained in one operation by 
treating an alkali perborate or a sus- 
pension in water of an alkali perborate 
with a mineral acid, such as sulphuric, 
hydrochloric or phosphoric acid, with 
agitation. Boric acid and the salt pro- 
duced, such as sodium sulphate, sepa- 
rate. The perborate may be added to 
the concentrated acid, or the acid to a 
suspension of the perborate. (Br. Pat. 
186,871. Deutsche Gold- und Silber- 
Schoideanstalt vorm. Roessler and O. 
Liebknecht, Frankfurt-on-Main. Nov. 
29, 1922.) 


Methane — Methane is produced bv 
passing a mixture of water vapor with 
carbon monoxide or a gas, such as 
water-gas, containing carbon monoxide 
over two nickel contacts or sets of con- 
tacts in series, the water vapbr being 


removed from the mixture between the 
two contacts. After elimination of car- 
bon dioxide, the product consists of pure 
methane or methane admixed with a 
little hydrogen. For the second contact, 
nickel obtained from calcined nickel ni- 
trate and maintained at a temperature 
of 350 to 400 deg. C. may be used; 
preferably, however, the nickel is pre- 
pared from nickel carbonate or organic 
nickel compounds and is employed at a 
temperature of about 300 deg. C. 

In a second specification by the same 
patentee, the process described in the 
parent specification for the production 
of methane from carbon monoxide and 
hydrogen is modified by introducing 
carbon dioxide into the gas mixture 
either before the reaction starts or be- 
fore it is completed. The theoretical 
proportions of carbon monoxide and 
hydrogen, namely 1 : 3, may then he em- 
ployed. According to the examples, (1) 
a mixture of carbon dioxide, carbon 
monoxide, hydrogen and nitrogen is 
passed over heated nickel, prepared by 
reducing precipitated nickel carbonate; 
water is then eliminated and the result- 
ing gases are passed over a second 
nickel contact; after removal of water 
and carbon dioxide, the product consists 
of methane and nitrogen; (2) ordinary 
illuminating gas, completely desulphur- 
ized and freed from cyclic hydrocar- 
bons, is mixed with a little carbon diox- 
ide and circulated over reduced nickel 
with periodic separation of the water 
formed; the gas is then conducted over 
a further nickel contact and after cool- 
ing, the carbon dioxide is removed; a 
mixture of methane and nitrogen re- 
mains. Specifications 146,114 and 161,- 
924 are referred to. (Br. Pat. 186,899. 
Farbwerke vorm. Meister Lucius und 
Briining, Hoeohst-on-Main. Nov. 29, 
1922.) 


Plastic Compositions — Four composi- 
tions containing peat are described for 
the manufacture of bricks, building 
blocks, etc.; (1) 70 parts by volume of 
peat, 25 parts of lime, 5 parts of sul- 
phate of zinc; (2) 75 parts of peat. 20 
parts of lime, 1 part of alum, 2 parts of 
tar, 2 parts of gypsum or silicate of 
soda; (3) 45 to 50 parts of peat, 45 
parts of clay, 5 to 10 parts of silicate 
of soda; (4) 30 to 35 parts of peat, 60 
parts of clay, 5 to 10 parts of silicate 
of soda. The peat as it comes from the 
bog is macerated, the other ingredients 
are added, and articles are molded. In 
the case of compositions 1 and 2, arti- 
cles harden without artificial heat, other 
articles are burned. Reinforcements 
may be inserted during molding. (Br. 
Pat. 186,355. C. L. Hamon, Ballycum- 
ber. Nov. 22, 1922.) 


Tungsten — In a process for the manu- 
facture of tungsten suitable for electric 
lamp filaments, there is added to the 
tungsten compound before its reduction 
to metal a combination of two sub- 
stances, one of which will introduce into 
the resulting metal an oxide irreducible 
by hydrogen, such as thoria or silica, 
and the other an alkali metal compound. 
For example, there may be left in the 
tungstic acid before its reduction 0.5 to 


1 per cent of thoria and 0.03 to 0.3 per 
cent of sodium chloride, or 0.05 to 0.5 
per cent of caesium chloride, the subse- 
quent reduction, pressing, sintering, 
swaging and drawing being carried out 
in the usual manner. Specification 
155,851 is referred to. (BrTPat. 186,497. 
General Electric Co., Ltd., and C. J. 
Smithells, London. Nov. 22, 1922.) 


Dyes — Triarylmethane dyes contain- 
ing a thiazole ring are prepared by con- 
densing tetramethyldiaminobenzhydrol 
or equivalent tctra-alkyldiaminobenzhy- 
drol (in which one or two alkyl groups 
may be replaced by benzyl groups) with 
an arylbenzthiazolc and oxidizing the 
resulting leuco compound. According 
to examples, tetramethyldiaminobenz- 
hydrol is condensed with l-phenyl-5- 
methylbenzthiazole, 4'-methoxy-l-phenyl 
-5-methylbenzthiazole, or dehydrothio- 
toluidine, and the leuco bases oxidized; 
the leuco base from dehydrothiotolui- 
dino may be acetylated, or, according to 
the provisional specification, it may be 
alkylated or treated with phosgene. The 
products dye wool or tannin-mordanted 
cotton and also unmordanted cotton or 
paper, bright green shades. 

l-Phenyl-5-methylbenzthiazole is pre- 
pared by heating benzyl-p-toluidine 
with sulphur. 

4 1 - Methoxy - 1 - phenyl - 5 - methyl- 
benzthiazole is prepared by methylating 
4’ -oxy- 1 -phenyl- 5 -methylbenzthiazole 
with methyltoluene sulphonate. (Br. 
Tat. 186,517. J. Braddiley, E. H. Rodd 
and II. 11. Stocks, assignors to British 
Dyestuffs Corporation, Ltd. Nov. 22, 
1922.) 

Nickel- Nickel is deposited from 
nickel carbonyl by passing the gases 
containing the nickel carbonyl between 
a number of parallel heated surfaces 
arranged close together, say from ft to 
1 in. apart. Two forms of apparatus 
are described in the two specifications. 
(Br. Pat. 186,457 and 186,458. H. E. 
Fierz, Zurich. Nov. 22, 1922.) 


Fatty Acids — Waste cellulosic ma- 
terials such as wood waste are hydro- 
lyzed to impure sugary worts, which, 
after purification, are subjected to sym- 
biotic bacterial fermentation to produce 
fatty acids, mainly butyric add. The 
hydrolysis of the disintegrated wood 
waste is effected by means of dilute 
sulphuric acid and superheated steam; 
the acid liquors are then neutralized 
with lime or chalk, the sugar solution 
extracted from the product by exhaus- 
tion, and purified from gums, resins, 
mucilages, etc., by adding excess of 
milk of lime, followed if necessary by 
passage of the decanted solution 
through animal charcoal. The purified 
wood wort is then treated with the fer- 
ments obtained by inoculating sugar 
solutions containing mineral salts with 
bacilli of the intestinal digestion of 
herbivora or contained in garden earth; 
by this means, all the reducible sugars 
of the wood wort are converted into 
acids— viz., butyric, acetic, propionic, 
valeric and caproic acids. The fer- 
mented wort is concentrated to a sirup 
preferably in vaouo and treated in a 
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still with sulphuric or hydrochloric acid 
or preferably sodium bi sulphate to 
liberate the free organic acids which 
distill off and are fractionally separated. 
The carbon dioxide of the fermentation 
is recovered by absorption in sodium 
carbonate, from which it is freed by 
boiling. (Hr. Pat. 186,572. Lefranc et 
Cie., Pans Nov. 22, 1922.) 

Desulphurizing Petroleum — In desul- 
phurizing petroleum or petroleum dis 
ti Hates in the liquid state by adsorptive 
treatment with a dehydrated natural 
or artificial inorganic gel, the desul- 
phurizing agent is used when freshly 
ignited and while still warm. Varieties 
of fullers earth such ns floridm, o> 
bauxite, or metallic hydroxides of a col- 
loidal character, such as iron and 
aluminum hydroxides, may be used. 
The oil is mixed with the adsorptive 
substance or filtered through it Means 
such as a steam-jacket may be provided 
te maintain the oil and adsorptive sub- 
stance warm during contact. In treat 
ing benzine, 4 lb of lloridin or 9 lb. ol 
bauxite pel gallon is used. (Ur. Pat 
1 80,955. A. K. Purist an and F. B. Thole 
Sunbury-on -Thames Pec. (*», 1922.1 

Snap-- The lime sludge obtained )>> 
the action of soda on a lime soap a 
treated to remove residual soap b\ add- 
ing soaps of palm kernal oil, eopranut 
oil oi resin. The sludge is then lixivi- 
ated with wat ci oi’ weak salt solution 
and t ho lime carbonate filtered from the 
soapy solution. Palm kernel oil soap m 
eom-nnut oil soap is added in such 
quantities as to amount to not less than 


For example, lead azide is precipitated 
In the addition of sodium azide to a 
solution of acetate of lead containing 
lead tnmtroresoreinate in suspension. 
(Hr P at. 187,012. K. von Herz, Ber- 
lin Pec. 6. 1922.) 

Treating Lases — Relates to the treat- 
ment of gases or vapors with a liquid 
medium, which may contain catalytic 
or other solids in a mechanical or col- 
loidal state m suspension therein, in 
centrifugal or cyclonic apparatus in 
order to cause the liquid or the sus- 
pended solid to absorb one or more 
i onstituents of the gases or else to pro- 
mote a reaction between the gases and 
tlic liquid or the solid. The process 
ma> he employed for the simultaneous 
desulphurization and hydrogenation 
and oxidation of gases or oil vapors by 
means of catalysts and oxidizing agents 
in the presence of ammonia, which may 
Ik supplied by means of producer gas. 



charged into the basket through radial 
pipes j and sprayed through perfora- 
tions in the basket across the vessel a. 
Fresh liquid may be fed into the ap- 
paratus and spent liquid discharged 
continuously during the operation. 

Any desired number of baskets may 
be mounted on the tube /, and two or 
more complete apparatus may be ar- 
ranged iri series or in parallel, the gases 
or vapors receiving the same or differ- 
ent treatment in each. The basket is 
preferably rotated in the direction op- 
posite to that of the incoming gases, 
but where two or more baskets are em- 
ployed in the same or different ap- 
paratus, they may be arranged to ro- 
tate in opposite directions. (Br. Pat. 
180,945. .1. F. Ward and H. Nielsen, 
London. Dec. 0, 1922.) 

Lubricants, Cosmetics and Leather 
Dressing — Wax or crude bitumen, such 
as ozokerite, beeswax, montan wax, 
carnauba wax oi Japan wax, is treated 
with an aldehyde, such as formaldehyde 
or furfural, m presence of an alkali, 
with or without addition of a ketone, 
such as acetone or methyl ethyl ketone, 
or a divalent or tnvalent alcohol, such 
as glycerol or glycol. The product, 
after removal of the alkali by washing, 
may he added to mineral, tar, animal or 
vegetable oil, yielding viscous or paste- 
like products, which may be used as 
lubricants or cosmetics, or emulsified 
with watei, foimmg salves or leather- 
dressing compositions. It may be 
mixed with 20 to 20 per cent of paraf- 
fine wax, ceiesin, ozokerite or the like 
without affecting its properties. In- 


25 per cent of the total soap m I lie 
sludge after the addition, and resin 
«°ap to a corresponding minimum 
amount of 20 per cent. If the residual 
soap is wholly or mainly palm kernel 
oil soap or copiamit oil soap, this add) 
turn is unnecessary ( Br. Pat. 18(1,900 
P. Krebitz, JVluimh Dec, 0, 1922 ) 

Iron Alloys — Workable low-carbon 
iron alloys containing chromium in 
smaller proportion than iron are made 
by blowing in a converter molten metal 
containing carbon, intentional over 
blowing being avoided. The charge to 
be blown may consist of ferroehromium 
diluted with pig iron, scrap steel, oi 
other form of iron; or high-carbon iron 
may be mixed with low-carbon ferro- 
chromium or high-carbon ferrochro 
mium may be mixed with low-carbon 
iron; or both materials may contain 
carbon. Silicon is preferably present 
in or added to the charge in sufficient 
proportion to raise the temperature by 
oxidation during the blowing The 
finished alloy is deoxidized by means of 
manganese or other deoxidizer. (Br. 
Pat. 186,982. J. (Jillot, Sheffield 
Dec. 6, 1922.) 



The centrifugal or cyclonic apparatus 
may he so constructed that the reaction 
may take place at a pressure above or 
below atmospheric. 

In the preferred apparatus the gas 
or gases to he treated enter the treat- 
ing vessel a tangentially and at great 
speed through an inlet c, the liquid con- 
taining the desired solid being kept at 
the desired temperature by means of a 
heating or cooling jacket h. The gas 
travels spirally around the inner sur- 
face of the chamber a and is forced by 
incoming gas downward toward the 
center of the apparatus, where it is 
forced by rapidly rotating propellers g 
vertically upward through a rotating 
basket or mixing chamber h carried by 
a central tube f, the gas being 
eventually forced through openings e\ iV 


stead of aldehydes, their polymerization 
products or substances, such as hexa- 
Imethylcnc tetramine, capable of lib- 
erating aldehyde may be used. (Br. 
Pat. 186,950. Plauson’s, Ltd., London. 
Dec. 6, 1922.) 

Sulphuric Acid — The process de- 
scribed in the parent specification is 
modified as follows in order to obtain an 
acid of higher concentration. In one 
modification a solution of nitrosylsul- 
phuric acid of above 58 deg. Be. is sup- 
plied to each unit of the plant, a more 
elevated temperature being employed if 
necessary. In a second method, the 
central part of the plant is irrigated 
with a solution of nitrosylsulphuric acid 
o p a lower concentration than that used 
in the fore and rear parts of the plant. 
The second method Inay be further 
modified by adding water to the units 
in the middle of the plant, the nitrogen 
oxides consequently liberated being re- 
covered by subsequently irrigating with 
acid of the same concentration as that 
employed in the fore part of the plant. 
(Br. Pat. 187,016. T. Schmiedel, 
Nurnberg, and H. Kleneke, Frankfurt- 
on-Main. Dec. 6, 1922.) 


Explosives - Mixtures of lead azide 
and lead trinit roresornnate for use as 
explosive priming compositions are pre- 
pared by the simultaneous precipitation 
of the two salts or by the precipita- 
tion of one salt from a solution con- 
taining the other salt in sutyension. 


in baffle plates to the outlet d. While 
in the vessel a and during its passage 
through the basket h, the gas is mixed 
intimately with a portion of the liquid 
and contained solid which is forced up 
the center tube / by an injector m sup- 
plied with a portion of the gas by a 
compressor n , the liquid being dis- 


Turpentine Substitute— An oil, hav- 
ing the properties of oil of turpentine, 
is obtained by heating rubber waste to 
about 220 deg. C., condensing the vapors 
given off, and rectifying this liquid by 
distillation, preferably with steam. (Br. 
Pat. 188,008. C. Lefebvre, Seine, France. 
Dec. 29, 1922.) 
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Technical News of the Week 

» 

Current Events in the Chemical, Metallurgical and Allied Industiial Helds 
legislative Developments — Activities of Government Bureaus, Technical Societies and Trade Associations 



Tentative Program Arranged for 
A.C.S. Spring Meeting 

Important Papers Announced by Divisions and Sections 
— Membership of Local Committees 


Oil Chemists to Meet in 
Hot Springs 

The fourteenth annual meeting of 
the American Oil Chemists Society will 
be held at the Kastman Hotel, Hot 
Springs, Ark., on Monday and Tuesday, 
April .‘iy and May 1, 1923. 


T HE spring meeting of the Amer- 
ican Chemical Society will be held 
with the New Haven and Connecticut 
Valley sections, at New Haven, Mon- 
day, April 2, to Saturday, April 7, in- 
dusive. All divisions and sections are 
planning extensive meetings with the 
exceptions of the divisions of Fertilizer 
Chemistry and Leather Chemistry. The 
local committees have nearly completed 
their arrangements and an interesting 
program, together with instructive ex- 
eursions, is assured. 

The dedication of the Sterling Chem- 
istry Laboratory of Yale University 
we! be held on Wednesday, April 1, 
and all members of the society arc in- 
vited to attend the ceremonies and to 
inspect the splendid new building. 

Divisional Programs 

All divisions and sections, as enu- 
merated below, will meet. All divi- 
sions and sections will have two full 
days at their disposal if needed. 

Before the general meeting of the 
Division of Industrial and Engineering 
Chemistry there will be presented pa- 
pers by men of national reputation 
dealing with various phases of indus- 
trial chemistry. A whole day will be 
devoted to a symposium on “Materials 
of Chemical Equipment Construction.” 
Subject matter will include cement, gal- 
vanized coatings, paints, rubber, glass, 
enamels, stoneware, wood, iron alloys, 
synthetic resins, laboratory construc- 
tion, lead, etc. Philip A. Singer is 
chairman of the symposium. 

The Water, Sewage and Sanitation 
Division announces no special features, 
but enough titles of papers have been 
received to insure a good program for 
that Division. 

The Agricultural and Food Chemistry 
Division will discuss general papers and 
especially those on jams, jellies, pectin, 
etc , the first day of the meeting, and 
the second day will be given over to a 
symposium on “Insecticides and Fungi 
tides.” This symposium will be in 
charge of F. C. Cook, Bureau of Chem- 
istry, Washington, D. C. 

The Division of Cellulose Chemistry 
is planning a symposium on the subject 
of “Oxycellulose, Cellulose Hydrate and 
Hydrocellulose/* 

The Division of Chemistry of Medic- 


inal Products is planning an interesting 
meeting. Applicable papers in the re- 
lated fields of organic chemistry and 
biology are particularly requested. 

The Division of Organic Chemistry 
is planning a symposium on “Catalysis.” 

The Division of Dye Chemistry con- 
siders this an opportune time to de- 
scribe and record the accomplishments 
and the trials of the American dye in- 
dustry prior to the war and accordingly 
there has been arranged a symposium 
on “The Coal-Tar Dye Industry in the 
United States Prior to 1914." The 
secretary of the division asks anyoie* 
who has any facts bearing on this mat- 
ter to write him at once. A complete 
picture is desired. 

The Division of Physical and Inor- 
ganic Chemistry is arranging an inter- 
esting program. 

There will be no meeting of the divi- 
sions of Fertilizer Chemistry and 
Leather Chemistry. 

The Division of Petroleum Chemistry 
will hold a joint symposium with the 
Gas and Fuel Section on “Motor Fuels.” 
The division also hopes to take part in 
the symposium on “Materials of Chem- 
ical Engineering Construction” to be 
held by the Division of Industrial and 
Engineering Chemistry. 

The Gas and Fuel Section will have a 
program, including a symposium on 
“Motor Fuels.” 

A meeting of the local section chair 
man and secretaries will be held at New 
Haven, at an hour and place to be an- 
nounced on the final program. Round 
table discussion will take place on the 
following topics: Sectional programs, 
sectional finances, sectional community 
service, employment, and intersectional 
meetings. The committee on a standard 
set of local section bylaws will make 
its report. Chairmen and secretaries 
are asked to come prepared to take part 
in this informal discussion. W. Lee 
Lewis will preside and E. M. Billings 
will act as secretary. 

Papers for the Meeting 

Titles for papers should be sent to 
the secretary of the appropriate divi- 
sion or section and not to the secretary 
of the society. Titles to appear on the 
final program must be in the hands of 
the individual secretaries not later than 


March 15. It should be stated whether 
or not a lantern will he required. 

Those desiring to present papers 
should communicate with the proper 
division or section immediately in order 
to obtain any special instructions which 
may apply. 

The Council recently empowered offi- 
(ers of divisions to request any paper 
in advance, in order that it might be 
passed upon and an indication made 
to the author as to whether he is to 
read the entire paper or to abstract it 
in order to give time for discussion. 

By vote of the Council no papers may 
he presented at the meeting titles for 
which are not printed on the final 
piogram. 

“By Title” should he placed on the 
announcement of any paper where the 
author is to be absent, so that mem- 
bers may understand in advance, that the 
paper will not be read. 

The following are the addresses of 
the divisional and sectional secretaries: 

Divisions 

Agricultural and Food Chemistry, 
('. S. Brinton, U. S. Food InBp. station, 
134 S. 2nd St., Philadelphia, Pa. 

Biological Chemistry, W. V. Bovie, 332 
Elliot St., Milton, Mass. 

Cellulose Chemistry, L. F. Hawley, 
Forest Products Laboratory, Madison, 
Wis. 

Dye Chemistry, R. Norris Shreve, 43 
5th Ave., New York City. 

Fertilizer Chemistry, H. C. Moore, 
Armour Fertilizer Works, 209 W. Jack- 
son Blvd., Chicago, 111. 

ndustrial and Engineering Chem- 
istry, E. M. Billings, Kodak Park, 
Rochester, N. Y. 

Leather Chemistry, Arthur W. 
Thomas, Department of Chemistry, 
Columbia University, N. Y. C. 

Chemistry of Medicinal Products, E. 
H. Volwiler, 4753 Ravenswood Ave., 
Chicago, 111. 

Organic Chemistry, R. R. Renshaw, 
Chemistry Department, N. Y. Univer- 
sity, University Heights, New York 
City. 

Petroleum Chemistry, W. A. Gruse, 
Mellon Institute, Pittsburgh, Pa. 

Physical and Inorganic Chemistry, 
Graham Edgar, University of Virginia. 
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Rubber Chernistry, Arnold H. Smith, 
Rubber Service Laboratories Co., 01 1 
Peoples Savings & Trust Bldg., Ak- 
ron, 0. 

Sugar Chemistry, Frederick J. Bates, 
Bureau of Standards, Washington, I). C. 

Water, Sewage and Sanitation Chem- 
istry, W. W. Skinner, Bureau of Chem- 
istry, Washington, I). C. 

Sections 

Chemical Education Section, Prof. 
Neil E. Cordon, University of Mary- 
land, College Park, Md. 

Cas and Fuel Section, R. S. McBride, 
Colorado Bldg., Washington, D. C. 

History of Chemistry Section, Di. 
L. C. Newell, OSH Boylston St., Boston, 
Mass. 

Section of Local Section Chairmen 
and Secretaries, Erie M. Billings, 48 1 
Woodbine Ave., Rochester, N. Y. 

Local Committees 

Edward W. Morley, Honorary Chan 
man. 

Ralph W. Langley, Chairman Hotels 
and Transportation Committee. 

Treat B. Johnson, Chairman Execu- 
tive and Program Committees. 

Julian S. Cravely, Chairman Finance 
Committee. 

C. IT. Mathewson, Chairman Enter 
tainment and Reception Committees. 

A. J. Hill, Chairman Divisional Pro- 
grams and Room Committee. 

W. T. Read, Chairman Publicity Com- 
mittee. 

W. II. Whitcomb, Chairman Excur- 
sions Committee. 

Blair Saxton, Secretary and Chairman 
Registration Committee. 

P. T. Walden, Chairman Smoker Com- 
mittee. 

Mrs. John Johnston, Chairman 
Ladies’ Entertainment Committee. 

Reduced Railroad Rates 

Reduced railroad rates to the New 
Haven meeting are assured, as in view 
of the expected large attendance the 
railroads have agreed to sell round trip 
tickets at one and one-half fare on the 
identification certificate plan applicable 
to all parts of the United States. 
Tickets may be purchased March 29 to 
April 6 on presenting an identification 
certificate obtained from the secretary 
of the society or from the secretary of 
any local section, and will be good re- 
turning until midnight of April Lb 
From Colorado (except Julesburg), 
Idaho, Montana, New Mexico, Utah and 
Wyoming, Oklahoma and Texas the 
limits are March 28 and April 14. From 
Arizona, British Columbia (on Great 
Northern Railway only), California, 
Nevada, Oregon and Washington, the 
limitB are March 27 and April 15. 
Tickets must he validated at New Haven 
by agents at the regular ticket offices 
of the lines over which tickets read into 
New Haven. When validated th^y will 
be good for return leaving on anV day 
within final limit. Passenger*., must 


reach original starting point within 
tiansit time shown on ticket, and in no 
case later than midnight of April 13, 
or, in case of special exceptions above 
stated, April 15. 

Tentative Program 
Monday, April 2 

10 a. in. Registration bureau opens in 
Byers Memorial Hall, Yale Univer- 
sity, corner College and Grove Sts. 
2 30 p.m. -Council meeting in Y.M.C.A. 
auditorium, second floor, Byers 
Memorial Hall. 

7.30 p.m. -Councilors’ dinner in Bail 
Room of Hotel Taft. 

Tuesday, April 3 

0 a.rn. — Registration and reception of 
members and guests at Byers 
Memorial Hall. 

10 a.m. General public meeting, Wool- 

sey Hall, Yale University. Ad- 
dresses of welcome. 

Response, E. C. Franklin, pres- 
ident, American Chemical Society. 

General addresses by John W. 
Weeks, Secretary of War, and 
Francis P. Garvan, president, Chem- 
ical Foundation. Complete list on 
the final program. 

J p.m. — Dutch treat luncheon for ladies 
and men at University Dining Hall. 
2:30 p.m.- -General scientific meeting, 
Woolsey Hall, Yale University. 
Special addresses will be given, of 
which the following is one: Carl 
A. Alsherg, “Chemistry and Our 
Food Resources.” 

2.<>0 p.m. — Ladies will visit ITarkness 
Memorial Quadrangle, Yale Art 
School, Yale Library or New Haven 
Historical Society Building. (Guide 
service will bo provided.) 

4:30 p.m. — Tea for ladies and men at 
Faculty Club on Elm St. 

8:30 p.m. — Smoker for men at Yale 
University Dining Hall (special 
features). Admission by ticket. 
8:15 p.m. — Theatre Party, complimen- 
tary to visiting women. 

Wednesday, April 4 
Dedication of the Sterling Chemistry 
Laboratory. John Johnston, chairman 
dedication committee. This day will be 
devoted to functions arranged by Yale 
University, the chief of these being the 
dedication of the new Sterling Chemis- 
try Laboratory. The order of the day’s 
program will be as follows: 

11 a.m. -Dedication ceremony in the 
Sterling Chemistry Laboratory. The 
building will be presented to the 
university by the Sterling trustees 
and accepted by President Angell, 
who will turn the building over to 
the American Chemical Society for 
its divisional and sectional meet- 
ings. After a reply by President 
Franklin there will be a special ad- 
dress by Dr. Edgar F. Smith deal- 
ing with the history of chemistry in 
America, with especial reference to 
Yale. 


1 p.m. — Luncheon in the University Din- 

ing Hall complimentary to invited 
guests, ladies and members of the 
American Chemical Society. 

2 p.m.— -During the afternoon the lab- 

oratory will be open for inspection. 
4:30 to 6:30 p.m.— Informal tea in the 
Sterling Chemistry Laboratory. 
8:30 p.m. — Public meeting in Woolsey 
Hall, open to men and women. 

Award of the Joseph Priestley 
Gold Medal. 

Address by a speaker of national 
reputation (to be announced in the 
final program). 

Thursday, April 5 

9:30 a.m. — Divisional and sectional 
meetings— Sterling Chemistry Lab- 
oratory, Sloane Physics Laboratory, 
Osborne Memorial Laboratory and 
H a m mu n d Metallurgical Lab- 
oratory. 

2 p.m. — Divisional and sectional meet- 

ings— Sterling Chemistry Labora- 
tory, Sloane Physics Laboratory, 
Osborne Memorial Laboratory and 
Hammond Metallurgical Labora- 
tory. 

3 to 6 p.m. Ladies will be entertained 

with an automobile drive to places 
of interest around New Haven, and 
with a tea at the Country Club, 
opposite Lake Whitney. 

6:30 p.m. — Fraternity and college 
alumni dinners, University Dining 
Hall. 

8:30 p.m. — Indoor polo game by Yale 
University R.O.T.C. given ‘in the 
Yale Armory, off Derby Ave., near 
the Yale Bowl. (This contest open 
to ladies and men and admission 
will be by ticket.) 

Friday, April 6 

9:30 a.m. —Divisional and sectional 
meetings— Sterling Chemistry Lab- 
oratory, Sloane Physics Laboratory, 
Osborne Memorial Laboratory and 
H a m m o n d Metallurgical Lab- 
oratory. 

1 p.m. — Luncheon for ladies at the 

Lawn Club, on Whitney Ave. 

2 p.m.— Divisional nnd sectional meet- 

ings— -Sterling Chemistry Labora- 
tory, Sloane Physics Laboratory, 
Osborne Memorial Laboratory and 
Hammond Metallurgical Lab- 
oratory. 

8:30 p.m. — Reception tendered by the 
New Haven Section to the visiting 
members of the American Chemical 
Society and their guests. An eve- 
ning of informal sociability in 
Memorial Hall of Yale University. 
Dancing from 9:30 p.m. to 12. 
Supper will be served at 1Q;30 p.m. 

Saturday, April 7 

Excursions to industrial plants, in- 
formal inspections, etc. 

Final Program 

The final program will be sent about 
March 24 to the secretaries of local sec- 
tions, to the Council, to members of 
the New Haven Section, and to all mem- 
bers making special request therefor 
by mailing a postal card or the form 
printed herein. 
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N. Y. Chemists Discuss 
European Siyiation 

W. S. Landis’ Observations on Condi- 
tions in Germany Arouse 
Much Discussion 

The American Electrochemical So- 
ciety was host at a joint meeting of the 
four chemical societies having sections 
in New York City, in Rumford Hall on 
Feh. 1). There were two speakers on the 
program, Harold E. Bishop, of the 
Radium Company of Colorado, who 
spoke on the present situation in the 
radium industry, and W. S. Landis, 
chief technologist of the American 
ryanamid Co., who gave some impres- 
sions gathered on his recent trip to 
Europe. 

As Mr. Bishop explained in his intro- 
ductory remarks, there was no particu- 
lar connection between the two subjects 
of the evening’s discussion unless it 
might be found in the fact that the 
present status of the radium industry in 
the United States is due to European 
competition. The original source of 
radium was the pitchblende deposits in 
Bohemia, which were finally abandoned 
in favor of the more extensive, al- 
though poorer, carnotite deposits in 
■ ‘dorado. Now the Colorado deposits 
h;ne m turn been abandoned because of 
f he discovery of some extensive de- 
posits of a very high-grade ore in the 
Belgian Congo. A plant has been 
erected near Antwerp which will have 
a capacity of about 15 mg. of radium 
P' t month. The capacity of existing 
Amcncan plants has ranged from 1 to 
I •> mg. of radium per month. 

Problems in the Sale of Radium 

The sale of radium presents some 
\ery extraordinary problems. Its com- 
mercial development is comparatively 
liri ‘i'L dating back only about 15 years 
It has been necessary for the radium 
( om panics to educate the public to the 
therapeutic value of radium and to edu- 
( ‘<'de the physicians of the country in 
itv intelligent use. In the hands of an 
unskilled physician, radium is a danger- 
ous agent. The sales organizations that 
lave been built up by the American 
companies will be kept intact by a 
working- agreement with the Belgian 
producers under which the American 
c ompanies will market their product in 
Bus country. 

Mr - bishop outlined the method of 
'mning and working the Colorado car- 
! .it® and the method of preparing the 
unshed radium bromide for application 
ni the treatment of cancer. 

Conditions in Europe 

Hr. Landis, after apologizing" for the 
presumption of a chemistrwho attempts 
discuss problems that puzzle econo- 
mists, gave a very interesting discus- 
sl " n of conditions in Europe as he ob- 
mmved them on a recent 5 weeks’ trip, 
mgland, he said, has not yet recovered 
i°m the post-war depression. Prices 
there are very high. The most encour- 
a tfing sign in industry is the recent re- 
' n ’ a * «f the shipbuilding. The spinning 
industry is in bad shape because of 


German competition, serious on account 
of the low cost of labor in Germany. 

Dr. Landis spoke enthusiastically of 
the industrial prosperity of Italy. Since 
the Fascisti have restored the industries 
to their rightful directors and are 
gradually driving the Communists out 
of power in the elections, industries are 
flourishing. The hydro-electric de- 
velopment of Italy’s natural resources 
is being carried out on a large scale, 
he said. 

Dr. Landis recounted the ludicrous 
complications arising in Germany from 
the wild fluctuations of the value of the 
mark. Wherever possible, he said, 
wages are being paid in advance, be- 
cause otherwise, after working for 2 
weeks at a certain wage, the workman 
finds that the value of the mark has 
depreciated to such an extent that he is 
unable to purchase even the necessities 
of life with his wages. Some of the 
German companies are paying wages in 
food and necessary supplies. Selling 
prices, wages and overhead are rising 
to keep pace with the fall of the mark. 
German business men are afraid of any 
attempt to stabilize the mark, because 
the upward momentum of selling prices, 
wages and overhead would soon carry 
the cost of production higher than the 
selling price and a panic would un- 
doubtedly follow. 

Dr. Landis emphasized the fact that 
since railroad rates are so ridiculously 
low there must be a tremendous drain 
on the capital of the railroads. Simi- 
larly, tremendous demands are made on 
capitalists to meet their payrolls, etc. 
He predicted that the occupation of the 
Ruhr will cut off the coal supply of 
Germany and shut down all the steel 
and chemical plants in Germany, ex- 
cept those south of Berlin. 

Much Discussion Aroused 

.1. S. Negru, managing editor of 
('hem. & Met., who led the discussion of 
Dr. Landis’ paper, disagreed with the 
latter on several points. He pointed 
out that the figures quoted by Dr. Lan- 
dis showing that in 1913 Germany ex- 
ported 75,UU0,000 tons of material while 
in 1922 this total fell to 20,000,000 tons 
were deceptive, because they do not 
show the value of the goods. He in- 
clined to the opinion that the 20,000,000 
tons of material exported in 1922 was 
of far greater value in dollars per unit 
weight than was that of the 1913 ex- 
ports. Paper and discussion aroused 
unusual interest and after the adjourn- 
ment of the meeting informal discus- 
sion continued late into the evening, in 
the dining room. 


Brick Kiln Laboratory Car 
Dismantled 

The railroad car “Holmes,” equipped 
with a field ceramic laboratory and 
used by the ceramic experiment sta- 
tion, Bureau of Mines, Columbus, Ohio, 
has been dismantled. The car has been 
making efficiency tests cm fuel-burning 
practice at different brick kilns in the 
central district, and has recently com- 
pleted its Burvey. 


To Investigate Basis for 
Changes in Chemical Tariff 

The Tariff Commission has begun 
work on a questionnaire to be used in 
field investigation of eight •chemical 
commodities regarding which applica- 
tions for changes in tariff rates under 
the flexible section of the new law have 
been submitted and which have reached 
this stage. The identity of the com- 
modities involved will be announced 
about March 1, when the questionnaires 
have been prepared and are ready to be 
sent to the interests involved, accord- 
ing to present plans. 

It is the intention of the commission 
to send agents into the field following 
these questionnaires, to assist in their 
preparation and to secure other data 
needed by ihe commission. When the 
field work is advanced sufficiently to 
form the basis for judgment as to the 
merits of the applications, those cases 
which present costs of production mak- 
ing it appear that, the tariff rate is 
either too high or too low will he dock- 
eted for public hearing. It is not be- 
lieved that any hearing will be held 
before April 15. 

More applications for changes in the 
chemical schedule have been received 
than for any of the other schedules of 
the new tariff act, it is announced by 
the Tariff Commission. 


Compiles Useful Data on 
“Where to Buy” 

With the purpose of helping to meet 
tin 1 growing demand for information 
on research equipment and instruments 
the Research Information Service of 
the National Research Council has as- 
sembled catalogs and lists of research 
appliances issued by makers and deal- 
ers. Publications of nearly 500 do- 
mestic firms and nearly 200 foreign 
firms are now on file. They have been 
classified for effective use and a sub- 
ject catalog of apparatus has been 
prepared. The Service has also an 
up-to-date list, of manufacturers and 
distributors of research chemicals. If 
the Service cannot supply just the infor- 
mation desired, it can generally sug- 
gest some useful source of information 
—manufacturer, dealer or designer. 

Chemical engineers and directors of 
chemical research who desire assist- 
ance in locating special instruments, 
apparatus or supplies for use in their 
laboratories are invited to avail them- 
selves of the resources of this organi- 
zation. The appropriate address for 
inquiries is Information Service, Na- 
tional Research Council, Washington, 
D. C. 


Oil Refineries as Public 
Utilities 

The State Legislature of California is 
considering a bill introduced by As- 
semblyman S. L. Helsinger of Sema, 
classing oil refineries in the state as 
public utilities and placing them under 
the jurisdiction of the State Railroad 
Commission. 
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Women’s Clubs Urge 
Appreciation of Chemistry 

Appeal <o American Women Points Out 
Imp<*tance of Chemistry in Home 
and Everyday Life 

A new and important phase of the 
growing appreciation of chemist i> by 
the American public is emphasized by 
a pamphlet just issued by a committee 
of women representing various national 
women’s organizations. The pamphlet 
is addressed to American women as 
members of the responsible American 
public. It. urges that women assess 
anew' the value of the intimate and un- 
ending service of chemistry to home, 
community and country and that they 
assume the obligations resting upon 
them to bring America afireast of the 
world’s foremost nations in this branch 
of knowledge which literally underlies 
our physical and our economic life The 
brochure is sent out under the names 
of Mrs. Thomas G. Winter, president ol 
the General Federation of Woman’s 
Clubs; Miss Maude Wetmore, chairman 
of the women’s department of the Na- 
tional Civic Federation; Mrs Herbert 
Hoover, national president ol the Girl 
Scouts; Miss Ada L. Comstock, presi 
dent American Association of Univer- 
sity Women, and Mrs. George Maynard 
Minor, president general of the Daugh- 
ters of the Ameiiean Revolution. 

Behind in Organic Research 

The burden of the message as set 
forth in the pamphlet is to the effect 
that, this nation has fallen behind in 
the promotion of research in that 
branch of chemistry on which rests the 
preservation of health, the practice of 
medicine, the elimination of waste from 
the home and industry by the conver- 
sion of that waste into humanly usable 
products, the improvement and increase 
in our food supplies, and the conserva- 
tion of our resources through a wider 
and more effective utilization of ma- 
terials. 

The pamphlet goes on to give a 
“sweeping glance over the broad fields 
of human concerns in which chemistry 
plays a part.” The nitrogen cycle, the 
formation of coal, the synthesis of per- 
fumes and dyes, fertilizers, rubber and 
other important chemical products and 
raw materials are described in simple 
language. Special emphasis is placed 
on the chemist as a civic beaut ificr, par- 
ticularly in reference to smoke preven- 
tion and recovery of industrial waste 
products. 

Pointing out that the growth of or- 
ganic chemical research in America has 
been retarded by the lack of public ap- 
preciation, the plea concludes with sug- 
gested steps to remedy this national 
fault as follows: 

(Jet l hi ■ tilui.itois nn»t m 

\ our own « onimunitie.H In Unnli with 
tin- ohjt-rt Iv ** of vout niK.ini/.ition 
irtivit\ Find out wlmt ht.irinn the 
de\ elojmient of chemical MMim-th h-i^ 
upon that objective 

Kind out what research equipment 
pciMirinel in a our eonimuntt \ and state 
and In the tuition are duxuted to the 
subjecls in which you art-' interested. 

Look into the educational systems 
of your own community state, and 


bain what ]* 1 m< *■ is asslfclo-d in the our- 
i K uht to ihcmrsti j. See wlral >our 
lot a I libraries hn\i- in tin wax of 
iiitboi itnt’xc and int« r osting literature 
<»n oi kuiiM « la-mist i \ 

Stmlx (aielulh and de« uh for vour- 
'-ihos win tint the niK.tim < lo-minil in- 
1 1 ii st i ifs an- neeossaix as an assmunce 
ot Mippoit of | be Amor i<an \ oung men 
ami worm n who max be induced to 
t boost* a » nicer in (lie held of oi^arne 

< bornist i \ as a result of \ on r onbxening 
at 1 1 v it it s 

When xou have natlion-d this infor- 
mal on through group studx, takeeoun- 
v, l with otiier gnmps of vvonun who 
have boon stud.xmg the same subject 
trnl with liio men xx ho .-no i oneerned 
and adixe in Hie development of ol - 
game chomr.strx and an oigarue diomi- 

< il [>oisonnel in America 

W dli this infonnation and with this 
<omisel. toi rnwlate >out own idea as to 
xxiial national and state politics should 
bo put into effect lot the surest de- 
\»lopmont and rnamtonaneo of an 
\moii(un Ol gallic ehonneal peisolinei 
.olequato to our national needs 

V«t m an or dame with tin- Judg- 
ment x ou liaxc thus for mod, and iio~ 
mand of those opposing vour course of 
1 ' I ion a oleai explanation of the motive 
""I giuiinds of thejr opposition 

In concluding, the brochure voices a 
thought which is worthy of considera- 
tion. It is po nted out that it is the 
general sympathetic understanding of 
the creative achievements and purpose 
of chemistry which furnishes the favor- 
able condition for the growth of crea- 
tive ) esearch. “There are hut a few 
great musicians, poets, painters and 
sculptors, hut there are millions of 
lovers of music, poetry, painting and 
sculpture. The appreciation of the mil- 
iums is the life-sustaining if not life- 
creating atmosphere of the masters of 
science as well as of art.” 


Paper Show Will Attract 
Many to New York 

Feature Days and Educational Attrac- 
tions Make Up Elaborate Schedule 
for Paper Week 

A series of special days for different 
groups of visitors to the Paper Indus- 
tries Exposition is being arranged for 
the paper show which will be held at 
Grand Central Palace the week of 
April D. In arranging these special 
days, care is being taken to avoid con- 
flict. with the conventions of the Amer- 
ican Paper and Puln and National 
Paper Trade and their affiliated asso- 
ciations. On each of the special days, 
special programs will be arranged, with 
authorities on various lines of activity 
as the chief speakers. 

Printers’ and Publishers’ Day has 
been set for Friday, April 13. Thurs- 
day will probably be selected as Clean 
Food Day, with the program devoted 
to the utilization of paper and pulp 
containers for the protection of food 
from filth. Thursday will also be a 
special day for the manufacturers and 
merchants in attendance at the conven- 
tions to be held during paper week at 
the Waldorf-Astoria. The tentative 
program for the American Paper and 
Pulp Association, which will have its 
annual meeting and banquet on Thurs- 
day, April 12, provides for the holding 
of a strong forenoon program, but 
leaves the afternoon open for those in 
attendance at the convention to visit 
the Paper Industries Exposition. The 


manufacturers will then be able after 
their visit to the exposition to return 
to the annual banquet in the evening. 
The holding of Printers’ and Publish- 
ers’ day on Friday gives the merchants 
and manufacturers an opportunity to 
spend the day in visiting with their 
customers at the exposition. 

Badges to Admit to Show 

In order to facilitate the attendance 
of the merchants and manufacturers at 
the exposition, the management has 
arranged to make the badges of the 
different associations the only requisite 
for admission, those wearing associa- 
tion badges being admitted free as 
guests of the managers of the big pa- 
per show. In order still further to 
facilitate their attendance, the Amer- 
ican Paper and Pulp Association has 
arranged that not only the badges but 
the registration cards of those in at- 
tendance at convention sessions be rec- 
ognized as passes to the exposition. 

While these arrangements for the 
program of the Paper Week have been 
in the process of completion, the work 
of assigning exhibits to space in the 
exposition has not been lagging. There 
are now upward of fifty-five exhibitors 
who have either dosed contracts for 
space or made reservations of space 
pending the closing of formal contracts. 
Two or three of the biggest of the 
paper-manufacturing companies are 
among those which are now planning 
to place exhibits, and one of these at 
least is considering the taking of sev- 
eral Irooths in order effectively to show 
its product. 

Educational Features 

The latest of the educational exhibits 
to he definitely closed is that of the 
Bureau of Foreign and Domestic Com- 
meiee, which has accepted the offer of 
space made by the exposition manage- 
ment and which is planning to make 
an effective presentation of the work 
done by the whole bureau in general 
and more specifically the activities of 
the paper division of the bureau. 

Basing its plans on the belief that 
the exposition is to be an educational 
exhibit for the public, as well as a spe- 
cial showing of paper to printers and 
publishers and of paper-muking ma- 
chinery and supplies to the paper 
manufacturers, special invitations are 
being sent to the various schools inter- 
ested in paper, either by its use or in 
its manufacture, to have their students 
attend. The students of Columbia 
University’s chemical engineering 
course, for instance, will be invited to 
take advantage of the exposition. 

Not the least notable of the student 
group to be invited will be the pupils 
in the printing schools conducted in 
New York and vicinity. They will prob- 
ably be invited to attend on Printers' 
and Publishers’ Day, when the print- 
ers will be invited to bring their ques- 
tions, with the manufacturers of paper 
on hand ready to answer the questions 
of the printers, who after all are the 
largest group of customers of the pa- 
per industry. 
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“Tell Ford Yes or Mo,” 
Sentiment in Senate 

rropwal of Appropriation for Experi- 
mental Work on Plant No. 1 Brings 
Up Muscle Shoals Again 

While the probabilities are much 
against any action on Henry Ford’s 
Muscle Shoals proposition at this ses 
sion of Congress, the friends of that 
offer contend that they still have a 
chance to obtain a vote not only in the 
House but in the Senate as well. The 
unexpected happens many times during 
the closing days of a Congress when un- 
expected alignments are formed in the 
frenzied efforts to get certain legisla- 
tion through the jam. It is entirely 
conceivable that some trade may be 
effected which would permit of a vote 
on the Ford offer. 

It is known that Senator Underwood’s 
contention, made recently on the* floor 
of the Senate, that since Mr. Ford’s bid 
was submitted as a result of a formal 
request from the government it should 
lie accepted or rejected, has impressed a 
number of Senators who are not advo- 
cates of the Ford proposal. During 
that debate it was contended that it is 
a universal rule of business ethics that 
when bids are invited, the bidders must 
be told whether their proposals are ac- 
cepted or rejected. Senator Underwood 
characterized the long delayed action on 
th< Ford offer as being a very cavalier 
way in which to treat any bidder. 
Senator Williams said it was worse than 
cavalier and suggested “puritanical” as 
the proper adjective. 

No Excuse for Delay 

Senator Underwood called attention 
*o the fact that there no longer is any 
controversy about the completion of th** 
Wilson dam, since each nouse has au- 
thorized the engineers to make the final 
contract for its completion. He pointed 
out that within 3 years at most a great 
electrical plant will be ready for opera- 
tion at Muscle Shoals, and the issue be 
fore Congress is whether it is to be 
( pc rated by private effort or as a gov- 
ernment institution. 

The debate in the Senate was brought 
about by an amendment proposed by 
Senator Norris suggesting an appro- 
priation of $2,000,000 for the installa- 
tion of new machinery in Nitrate Plant 
No. 1, so that the plant could be used 
for experimental purposes. He argued 
that such a proposal should not be ob- 
jectionable to Mr. Ford, since he would 
have to conduct such experiments if his 
offer were accepted. The amendment 
was opposed on the ground that it 
would complicate the situation by addi- 
tional expenditures, additional experi- 
mentation and additional contracts. The 
trend of the debate made it clear to 
Senator Norris that the amendment 
could not prevail and he therefore 
withdrew it. 

Padd Thinks Haber Process Hopeless 
Senator Edwin F. Ladd, the only 
chemist in the Senate, rose to discuss 
the proposed appropriation. He urged 
speedy decision on the disposal of the 


Equipment Association 
Appoints Committees 

Announcement is mude from the 
headquarters of the Chemical Equip- 
ment Association, 1328 Broadway, New 
York City, of the appointment of the 
following standing committees: 

Ft him: D. W. Sowers, Sowers Manu- 
facturing Co. ; A. B. McKechnie, Parks- 
Cramer Co.; W. B. Tardy, Sehutte & 
Koerting Co. 

Standardization : E. H. F roman, 
Fuller- Lehigh Co.; Hamilton Allport, 
E. B. Badger & Sons Co.; Hubert 

Royer, General Ceramics Co. 

Membership : J. George Lehman, 
Bethlehem Foundry & Machine Co.; 
M. A. Knight, Maurice A. Knight; 
T. C. Oliver, Chemical Construction 

Co. 

Industrial Relations: Edward J. 
Fowler, Pacific Foundry Co.; E. J. 
Sweetland, United Filters Corporation; 
J. W. Hodman, William Garrigue & 

Co. . 

Business Extension: J. W. Spotten, 
United Lead Co.; If. N. Spicer, Dorr 
Co ; H. P. MacGregor, Merrill Co. 

Statistics: R. Gordon Walker, Oliver 
Continuous Filter Co.; C. W. Pearson, 
Buffalo Foundry & Machine Co.; P. S. 
Barnes, Pfaudler Co. 

Ecyislntwn and Rnhlinty: Irving 
Fellner, ('hem. dr Met.; H. T. Matthew, 
Quigley Furnace Specialties Co., Inc.; 
Paul O. Abbe, Inc. 

Some of these committees arc not yet 
active, because their members have not 
yet been able to get together, but the 
scope of activity and the methods to 
be followed by each of the committees 
are nearing final definition, and within 
the next few weeks it is hoped to have 
undertakings under way which will in- 
volve the co-operation of government 
''flieials and bureaus, leading figures in 
the various enuipment using industries, 
and the members of the association. 

The association has adopted insign a 
for use on the stationery of members 
and in advertising, etc. The insignia 
consist of a monogram of the initials 
( f the association and the motto, 
“Better to Serve Industry.” 


Muscle Shoals property, but opposed 
the expenditure for experiments on the 
Haber process at Plant No. 1. He de~ 
declared that the plant was built upon 
an assumption and resulted in a failure. 

The Senator from North Dakota then 
went into considerable detail regarding 
explosions that have occurred in plants 
where the Haber process is used. He 
quoted newspaper accounts of the 
Oppau explosion and dwelt upon acci- 
dents which have occurred in the Haber 
plants in this country. 

“Only a volcano could be compared 
with the Oppau explosion,” he declared. 
“I maintain, Mr. President, that the 
science of nitrogen fixation has pro- 
gressed far enough so that it is not 
necessary to erect a volcano in a 
civilized community to supply this 
country with nitrogen for its military 
explosives.* 


To Fight Ford in Defeme 
of Waterpower Act 

National Committee Formed for the 
Purpose Points Out Evif of Estab- 
lishing Precedent 

Declaring that the terms proposed 
by Mr. Ford to the government for the 
leasing of the Muscle Shoals power site 
are in flagrant violation of the princi- 
ples of the federal waterpower act of 
11)20, a voluntarily organized committee 
including in its personnel many of the 
men who, in official positions, worked 
for the passage of the waterpower acj. 
has voiced strong disapproval of the 
hord proposal. The committee includes 
former Secretaries of War Garrison, 
Stimson and Baker; former Secretaries 
of the Ulterior Garfield and Fisher; for- 
mer Secretaries of Agriculture Meredith 
and Houston; Governors Parker of 
Louisiana, Dixon of Montana, Gifford 
Pinchot of Pennsylvania, former Gov- 
ernors Allon of Kansas and Pardee of 
California. 

A pamphlet is being circulated, writ- 
ten by Herbert Knox Smith of Hart 
ford, Conn., who was Commissioner of 
Corporations under the Roosevelt and 
Taft administrations and who conducted 
an exhaustive investigation of the 
waterpower problem. In this article 
the original objects of the waterpower 
act arc set forth and contrasted with 
the provisions of the Ford Muscle 
Shoals proposal, it is pointed out that 
the real vice of this proposal is not in 
the immediate money loss, but that it is 
a flagrant violation of the waterpower 
act, which was passed purely for the 
protection of the public. The points of 
violation arc enumerated as follows: 

ii is a grind for 100 years 
it 1 1 1 o\ id» s for no rental payments 
whatsoever lot tin* use of th<* site, and 
only an absurdly small rental for the 
use of tin works built wilh government 
money. 

There is no provision whatsoever to 
prevent the making of excessive profit 
on the Ford company's actual Invest- 
ment, nor t ' * requite any transfer *of 
such e\i e.Mf, to I he public. 

There Is no regulation whatsoever of 
the distribution or use of the power. 

There is no provision that It shall 
he used for public service in any way. 

The Ford company is not required In 
any way to contribute to the cost of 
storage reservoirs hereafter built up- 
stream Such reservoirs would enor- 
mously increase the value of the Ford 
company’s site, and the government Is 
now making a survey for such storage 
developments 

The point made in the article is that 
the real danger of the scheme lies in its 
force as a precedent, since it would 
apply to all other developments, exist- 
ing and future. 


Germany to Pay Italy in Books 

Italy has agreed to accept as part of 
the reparations due her from Germany 
books and scientific publications to tha 
value of 4,000,000 gold marks. Italy 
will furnish a list of her requirements. 
The gaps in the collections in her publ’c 
libraries have been carefully cataloged, 
and it is these gaps that Germany will 
fill. Many valuable scientific works 
published before the war will be 
assigned to Italy’s scientific institutions 
and museums. 



374 


CHEMICAL AND METALLURGICAL ENGINEERING 


VoL 28 , No . 8 


Liquid Oxygen a 8 an Explosive 

As an appropriation will be avail- 
able July 1 for a further study »f 
liquid oxygen explosives by the Bureau 
of Mines, She tests made recently at 
Martinsburg, W. Va., by Adolf Messm, 
a German manufacturer, were of pai- 
tieular interest to the specialists ol 
the bureau who were present. George 
S. Rice, the bureau's chief mining en- 
gineer, who has done a great deal of 
work on liquid oxygen and who will be 
in immediate charge of the work to be 
done under the new appropriation, at- 
taches great significance to the Mar- 
tinsburg tests, since they show how 
successfully liquid oxygen can be used 
in deep holes. He believes that the 
use of liquid oxygen in shallow holes 
has been worked out thoroughly and 
demonstrated to be entirely practicable. 
For that reason he plans to devote most 
of the bureau’s appropriation to tin 1 
study of the technique involved in the 
shooting of deep holes with liquid 
oxygen. 

iWr. Rice has no idea that theie will* 
be any extensive supplanting of dyna 
mite by liquid oxygen, but under ee>* 
tain conditions he believes liquid oxy- 
gen can be used to greater advantage 
than other explosives. This is particu- 
larly the case in cities and congested 
areas, where the transportation oi 
ordinary explosives is undesirable. He 
expects it to appeal to users where 
there is difficulty in preventing thefts 
of ordinary explosives and at times 
when outrages might follow the avail- 
ability of explosive supplies which 
could be pilfered by misdirected pet 
sons. 

Under some conditions, however, Mi. 
Rice believes liquid oxygen will be used 
in mining operations. He calls atten- 
tion to the fact that nearly two-thirds 
of the iron ore mined in Lorianie is 
shot down with liquid oxygen. It is 
his opinion that conditions are ideal 
for the use of this explosive in Ala- 
bama iron mines. That it is reaching 
the point of practical use may be 
judged from the fact that a plant is 
about to be installed at a mine in north- 
ern New York. He does not believe its 
use is desirable in any cu d mine, 
whether gaseous or not. 

New Jersey Third State 
in Clay Production 

According to a preliminary report 
compiled by the State Department of 
Conservation and Development, New 
Jersey, that state stands third among 
those of the Union producing clay and 
burned clay materials. The total value 
of pottery production for 1920, the year 
which the report covers, was $24,597,- 
270, while that of brick and tile ag- 
gregated $15,423,052, a total of $40,- 
021,028. According to the statistics, 
Ohio ranks first in the line of ceramic 
production with a total of 21.9 per cent 
of the aggregate output of clay prod- 
ucts in the United States; Pennsyl- 
vania comes next with 13 A per cent; 
and New Jersey follows with 10.7 per 
cent. 



William Baku, formerly with the 
Los Angeles branch of the Hughes Tool 
Co., is now production manager for 
the Regan Forge & Engineering Co., 
San Pedro, Calif. 

John A. Coe has been re-elected 
president of the American Brass Co,, 
Waterbury, Conn., and Charles F. 
Brookeu has been re-elected chairman 
of the board. 

A. Clayton Clark, superintendent 
at the plant of the Raritan Copper 
Works, Perth Amboy, N. J., has been 
elected president of the local board of 
education. 

W. D. Collins, of the U. S. Geologi- 
cal Survey, delivered an address 
before the Washington Academy of Sci- 
ences, Feb. 15, on the subject “The In- 
dustrial Aspects of Modern Methods of 
Water Purification.” 

L. C. Cooley has accepted a position 
as plant engineer with the United 
States Industrial Chemical Co., Balti- 
more, Md. 

Edward A. Dieterle has resigned his 
position as chief chemist of the Chicago 
By-Products Coke Co. and is resuming 
consulting engineering work with head- 
quarters in Chicago. 

W. E. Emley of the Bureau of 
Standards recently delivered a paper 
before the Sand-Lime Brick Associa- 
tion. 

Albert P. Matthews, professor of 
biochemistry, College of Medicine, Uni- 
versity of Cincinnati, gave an interest- 
ing address at the meeting of the 
Indianapolis, Ind., section of the Ameri- 
can Chemical Society, Feb. 9, at the 
Indianapolis Chamber of Commerce on 
the subject of “New Light on the 
Origin of the Organic Substances on 
the Earth's Surfaces” 

George S. Rice, the chief mining en- 
gineer of the Bureau of Mines, has 
been selected as the bureau’s delegate 
to attend the Mining Exposition and 
Conference which will be held in Lon- 
don, June 1 to June 14. He will sail 
from New York on May 12. Following 
the exposition he will visit other coun- 
tries of Europe to continue his study of 
mining methods. He also will devote a 
considerable portion of his time to a 
study of the improvements made in the 
manufacture and use of liquid oxygen. 

Dr. Hugo Schlatter will deliver a 
lecture before the Philadelphia Section 
of the A.C.S. on “The Manufacture of 
Artificial Silk” and will also be the 
principal speaker at the March meet- 
ing of the N. J. Chemical Society. 

Dr. Edwin E. Slosson of Washing- 
ton, D. 0. recently addressed the Tech- 
nology Club of Syracuse N. Y. on “Cre- 
ative Chemistry.” 

James Vail of the Philadelphia 
Quartz Co. gave a paper last week be- 
fore the American Ceramic Society. He 
will shortly sriil for Europe to be gone 
about 2 months. 


Robert W. Hilton, president of the 
Hilton-Davis Co. and formerly vice- 
president of the Ault & Wiborg Co., 
died Feb. 5, following a 3-day illness 
at his home in Cincinnati. He was 49 
years old. A complication of influenza 
and pneumonia caused his demise. 

Lysle R. Kraus, secretary of the 
Kraus Research Laboratories, Inc., 
died Tuesday, Feb. 6, from the result 
of a railroad accident. Mr. Kraus was 
born Nov. 21, 1893, at Cockeysville, 
Md., was graduated from the Sparks 
Agricultural College in 1914 and was 
one of the founders of the Kraus Re- 
search Laboratories, Inc., and associ- 
ated himself with the company in the 
capacity of ceramic engineer. In the 
ceramic field Mr. Kraus invented sev- 
eral processes for the plasticizing of 
clays and developed many bonding clays 
of exceptional value. His research 
work in refractories was very ex- 
haustive — making improvements over 
present-day methods and producing sev- 
eral new refractory bases. 

H. J. Seaman, for many years general 
superintendent of the Atlas Portland 
Cement Co., of 30 Broad SL, New York 
City, died on Feb. 9, in Atlantic City. 
Mr. Seaman was a graduate of Lafay- 
ette College, Easton, Pa., and had 
played an important part in the build- 
ing up of a very essential manufactur- 
ing industry, which has always been 
classed as a chemical industry since 
the early stages of its development. 
Previous to his connection with the 
Atlas Portland Cement Co., Mr. Seaman 
was associated with Mr. Hurry, a prom- 
inent English engineer, and together 
they introduced the use of pulverized 
coal for burning portland cement clinker 
in rotary kilns. 

Arthur C. Stallman, president of 
Arthur Stallman & Co., crude drug 
merchants of New York, died Feb. 8, 
at his home in Mt. Vernon, N. Y., from 
pneumonia, at the age of 52. He was 
born Sept. 22, 1871, in New York. Mr. 
Stallman was the son of the late John 
Henry Stallman and Sophie M. (3. 
(Frentz) Stallman. He became associ- 
ated with his father in the crude drug 
firm of Stallman & Fulton, one of the 
earliest and best-known houses in that 
trade. His father died in 1908 and the 
firm was dissolved. In 1912 Mr. Stall- 
man started the business that now 
bears his name. 

Milton Franklin Williams, presi- 
dent of the Williams Patent Crusher 
Co., St. Louis, Mo., died Feb. 8, from 
septic pneumonia, although he had been 
confined to his home for the past 18 
months suffering from diabetes. Mr 
Williams went to St. Louis more than 
50 years ago and started as a mill- 
wright in a small machine shop. He 
originated the swing hammer crusher 
and pulverizer in 1895, and in 1897 in- 
corporated his machine works under the 
pfrestent name. 
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Market Conditions 

^ t ^ leiTl ^ Cd ^ Metallurgical and Allied Industries 
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Freeing Pnces and Market Letters From Principal Industrial Centers 


Chemical Exports Show Gradual 
Recovery in 1922 

Improvement at a Time When Total Exports Show Marked Decline 
Is Generally Regarded as Indicative of Better Business 
Conditions in Chemical and Allied Industries 


C HEMICAL and kindred industries 
showed a surprising improvement 
in export trade during 1922. In the face 
of a decrease in general exports from 
$4, .‘178,928, 024 in 1921 to $3,765,192,135, 
the shipments of American chemicals 
showed a gam in aggregate value of 1.4 
per cent. The figure for the year was 
$106,101,562, as contrasted with $104,- 
659,941 during 1921. The chemical 
dmsioii of the Commerce Department 
points out that among the subsidiary 
commodity groups contributing to this 
gam, explosives rose 50 per cent in 
\nluo <r*er 1921, perfumery and cos- 
metics increased 33 per cent,* medicinals 
mid pharmaceuticals 11 per cent and 
fertilizers 3 per cent. 

Pigments, paints and varnishes, it is 
aKo pointed out, have shown a steady 
although rather sluggish tendency to 
miptove. However, the total for *1922 
|l 5 per cent below last year’s. It is 
1,1 mtm est to note that the 26 per 
<ent decrease (from corresponding 1921 
values) that marked the first half was 
compensated in large measure by the 
( *e»t increase of the last half of 
1922 The exports for December, 1922 
($1,096,320), were the greatest for any 
mm month since February, 1921. 

C oal-1 ar Products Lagging 

General chemicals failed to reach 
mi 1921 level by 4 per cent, exports 
tem 1922 having a total value of $51,712,- 
()i ’' contrasted witlj $54,041,996 a year 
Foreign sales of benzol (64,740,- 
‘ iU ~ lb., valued at $2,362,821) were 10 
m lTnt in quantity and 21 per cent in 
be low those of 1921 (72,030,400 
worth $3,007,086). Coal-tar colors, 
and stains other than color lakes 
J| M‘\vise lost 


Encouraging Comment 

Only three groups of American 
exports in 1922 showed an increase 
over the previous year; “chemicals 
and allied products” was one of 
the three. True, the gain was 
only 1.4 per cent, yet when this 
is set off against decreases ranging 
from 8 to 31 per cent for other 
groups, a feeling of satisfaction at 
the year's outcome is not unwar- 
ranted. 

With a continuance of the spirit 
of organization and co-operation 
manifested during the past year 
there would seem to be no reason 
why the chemical industry should 
not now go steadily forward.-- 
C. C. Coneannon , Acting Chief, 
Chemical Division, Department of 
Commerce . 
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r, nr- nan'"" * round » dropping from 
! K°b 7 ,000 to $3,981,217, but crude coal 
m increased from $191,482 (92,406 
‘ , to $-08,666 (99,960 bbl.). Carbolic- 

. mg cr o P ° rts decreas ed from $35,994 
-i.L0,>8 lb.) in 1921 to $23,223 (223,146 
Jf >.) in 1922. 

othcr oal-tar products, 

' •<'•10 worth (341,820 1b.) of aniline oil 
”f m fill / 224,546 WOrth .(654,166 lb.) u.cv« o..u uu.« unuu, 

U9 ih \ Rn ] a ,.’ an( * ^ 03,853 worth (248,- Table I, which wijl be found on page 376. 
• tot photographic chemicals 


spending 1921 figures for these items 
are not available. 

Foreign sales of wood and denatured 
alcohol doubled in value and tripled in 
quantity, rising from $454,584 for 412,- 
110 gal. in 1921 to $922,700 for 1,270,- 
314 gal. in 1922. A large decrease 
occurred in exports of other alcohol — 
from $2,338,838 for 5,611,897 proof gal- 
lons to $497,955 for 2,090,666 proof 
gallons. 

Heavy Chemicals Show Important Gains 

Heavy chemicals showing important 
expansions in quantity in 1922 over 1921 
included copper sulphate, which in- 
creased 46 per cent, acetate of lime 51 
per cent, bleaching powder 123 per cent, 
glycerine 20 per cent, potassium chlorate 
50 per cent, sodium silicate, or water 
glass, 40 per cent, sal soda 10 per cent, 
and sodium bicarbonate 35 per cent; 
but the largest increases of all under 
this classification were in borax, which 
increased more than 300 per cent, and 
caustic soda, which rose nearly 200 per 
cent. Specific figures of the exports of 
these and other chemicals are given in 


Throughout 1922 the foreign demand 
for explosives was encouraging, grow- 
ing until during December the peak was 
reached with 2,939,283 lb., valued at 
$504,942, exported. Total shipments 
abroad for the year were 19,212,449 lb., 
worth $3,400,391, compared with 10,433 - 
830 lb., worfh $2,285,849, in 1921. Of 
this group, the only class for which 
comparative figures are available is 
dynamite, with increases of 47 per cent 
in quantity (from 9,567,442 to 14,105,- 
017 lb.) and 33 per cent in value (from 
$1,815,999 to $2,406,398). There were 
also shipped abroad during 1922 925,840 
lb. ($369,848) of smokeless powder, 
410,705 lb. ($129,216) of other gun- 
powder, 3,227,956 lb. ($366,686) of blast- 
ing powder, and 125,308 lb. ($54,267) of 
cordite, guncotton, etc. 

Phosphate Rock Competition Expected 

The expected drop in foreign demand 
for phosphate rock us a result of the 
recent development of the Moroccan 
phosphate mines has not yet material- 
ized. The development of the Moroc- 
can phosphate deposits is receiving 
serious attention, and competition with 
American phosphates is expected. Dur- 
ing the next few years it will be in- 
teresting to observe the actual effect on 
American exports. Although sales of 
high-grade phosphate rock rose in quan- 
tity from 182,594 tons (value $2,592,541) 
in 1921 to 202,300 tons (value $2,548,- 
587) in 1922, those of land pebble de- 
clined from 544,425 tons ($4,267,875) 
to 512,777 tons ($3,269,179) and of other 
phosphate rock from 6,293 tons ($99,- 
721) to 4,217 tons ($40,401). 

In addition to these fertilizers and 
fertilizer materials, there were shipped 
abroad in 1922 2,556 tons ($26,112) of 
calcium eyanamide 1,576 tons ($78,047) 
of other nitrogenous materials and 
14,416 tons ($600,972) of prepared 
fertilizer mixtures. 
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ountries in 1922. The corre- 


Exports of sulphuric acid dropped off 
from $317,720 (12,814,344 lb.) in 1921 
to $201,267 (12,470,389 lb.) in 1922. 


“Chem. & Met.” Weighted 
Index of Chemical Prices 

Base J 00 for 1913-14 
Thin wn k ..... . 17ft 31 

LuhI week 1 7.^64 

February. 1! >22 148.00 

February, 3 <121 166.00 

February, 1926 252 00 

Abril, 1918 (high) 286.00 

April, 1921 (low) 140 00 

Included In this index are acetic, 
citric, hydrochloric, nitric, and sul- 
phuric acids, ethyl and methyl aleo- 
5.°J«V anhydrous ammonia, ammonium 
sulphate barium chloride, bleaching 
powder, borax, caustic potash, caustic 
soda, copper sulphate, formaldehyde, 
glycerine, potassium carbonate, salt 
cake, soda ash, sulphur, benzine, ani- 
line, and cottonseed and linseed oils, 
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Coal-Tar Product# Show 
More Activity 

Crudes in Scarce Supply — Intermediate^ 
in Fa'rly Good Demand — Material 
Improvement Generally Noted 

The general market foi coal-tai 
products appeared rather steady, and 
prices throughout the list were well 
maintained. Crudes continued in limited 
supply and producers reported a 
heavily sold up condition at the works 
Phenol, cresylic acid, solvent naphtha 
and pyridine were in strong demand, 
but sales were rather small, due to the 
scarcity of stocks. Intermediates won* 
held in strong producing hawK and 
prices were fairly well sustained 
Alpha-naphthylannne, aniline oil, 11 
acid and beta naphthol '.showed con- 
siderable activity at prevailing mio- 
tations. 

Dull Market for Chemical* 

However, a Few Bright Spots Were 
Noticed Calcium Acetate Selling 
in Good Quantity 

Trading m industrial chemicals la-t 
week was lather dull m the New 
York market, due undoubtedly to the 
intervening holiday and the extreme 
conservat ism shown by leading consum- 
ers. The transportation situation was 
slightly improved, hut still far below 
normal. 

Producers of oxalic acid announced 
another decrease in price, said to be 
due to the sharp foreign competition 
and the lack of consuming interest 
Arsenic and its compounds continued 
to feature the spot market Buyers 
experienced some difficulty in procur- 
ing any round lots for March shipment, 
due to the heavily sold up condition 
abroad and at the works. The alkali 
market is progressing along moderate 
lines and with some improvement 
resulting from the better raiLoal 
transportation. Buyers have been able 
to transact considerable additional 
business. Bleaching powder, caustic 
potash, prussiate of soda, sal ammoniac* 
and barium chloride continued along 
fairly active lines at prevailing quota- 
tions. Slightly lower prices were noted 
for formaldehyde and carbonate of 
potash. 

Price Changes 

Bleaching Powder— -Producers con 
tinued to quote $2 per 100 lb., i.o.b. 
works, in large drums. Resale goods 
were held around 2k. per lb. Demand 
was rather active, in view of the sold- 
up condition at the works. 

Calcium Acetate — leading producers 
quoted Ok. per lb., f.o.b. works in bags. 
The demand was said to be good and 
the dealers expressed their satisfaction 
at the general volume of business. 

('a antic Potash The market ap- 
peared somewhat slower than pre- 
viously noted, although prices were 
well maintained around 71@7ftc. per lb. 
Shipments from abroad w^re quite firm 
at 71c. per lb., c.i.f, N. Y. 

Caustic Soda — Dome?***; consumers 


rnntmued to purchase in fair-sized ton- 
nages at $‘>.75 per 100 lb. ex-store N. Y, 
Export business was quiet, with odd 
lots selling around $!>.40(«)$.‘L45 per 
100 lb. f.a.s. 

( 'arbonatc at Potash- Prices were 
fractionally lower, due to the lack of 
consuming interest. Calcined 30-85 per 
tent was quoted around 5ifc. per lb., 
with 00-98 per cent at 7i(d»7k. per lb. 

Formaldehyde — Resale material was 
quoted somewhat lower, due to surplus 


stocks. Producers continue to quote 16c. 
per lb. in carlcts and 10k. ir\ smaller 
quantities. Resale goods was quoted at 

151c. per lb. 

Soda Ash — Leading dealers were 
quoting standard goods at $1.75 per 
100 lb., f.o b. N. V. in carload lots, 
single bags The demand was merely 
routine, with actual transactions rather 
limited. Contracts continued at $1.20 
per 100 lh., basis 48 per cent, f.o.b. 
works in single bags. 
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19,928 


Eh 


5 ('67,111)0 

8,324,209 

3,981,217 

Ml (ilCtlllllh 

Eh 



554 166 

224,546 

Svnthetie phehuln lcslhs 

1 h 



128,153 

13,183 

IMioloyriiphit i lieiniruK 

1 h 



248,1 19 

103,853 








Eh 



6,280,989 

285,914 

\m , \ uml \nhi/<h oh s 






\ retie 

Eh 



5,080 519 

367,7 17 

Sulpl in ic 

Eh 

12.814, '44 

517,720 

12.470,389 

201.267 


Eh 

177,580 

26,176 

675,025 

48,478 

Boric 

Eh 



1,968,906 

197,265 

lactic . 

1 It 



198,674 

14,221 

here 

Eh 

1,742 

"27 



Ml ot lief acid* and imlivdi uli . 

I h 


1,171,092 

9,518,087 

626,057 

1 /, ' hoi s 






\\ nod mid demit lin'd 

< ial 

412,1 10 

454,584 

1,270,314 

922,700 

< )t Inu alcohol 

1*1 Oil! 

5,611,897 

2,138,838 

2,090,666 

497,955 

1 m ’ on' i o ml 1 muni it u in 1 'urn fioun 1 - 

1 h 



7,247,480 

990, 1 1 1 

Mmninuni sulphide 

Eh 



26 450,657 

388.447 

Bnkinjr powdei 

1 1. 

3,888 875 

1 40 5 202 

3,428,395 

1,515,735 

< 'oh i urn ( 'nm rum ml 






\evhile ol liui* 

1 l> 

18,239,740 

404,528 

27,596,106 

59|,599 

< 'nleiupi nil bale 

Eh 

11,808,252 

606,909 

12,835,916 

63 3,297 

( ’hi mde of lime oi hlenrlmur powder 

El> 

18,447,579 

483,752 

41,069,188 

679,775 

( 'hi irotorm 

Eh 



54,897 

20.282 

( 'upper sulphate (him \ ill lol) 

1 h 

3,582,933 

217,491 

5.250.556 

256,432 

1 )< X'TIIK 

Eh 



16,239,474 

536,027 

Foi mu ldch\ di ( foi tna hid 

1 h 


<49,089 

1,940,577 

209,386 

( U\ cei me 

Eh 

2.394,714 

361,507 

2,870,463 

425,891 

Mat'iiesium sulphate 

1,1. 



1,420.877 

35,947 

I'utf ism urn Corn }>ou tnl s 






Chtunde 

1 h 

375,401 

49,709 

562,986 

5 1,066 

Bichronuitc 

Eh 



4,430,208 

433,552 

Other 

Eh 


286,284 

7,483,175 

296,378 


Soil) urn ( 'omitnunils 






Eh 



1,250,566 


Eh 

4,061,633 

269,771 

17.242.571 


Eh 

35,042,791 

850,369 

29,627,574 


l.h 

20,789.095 

247,761 

29,1 31,925 


Lh 

10,354,513 

204,616 

1 1,463,418 


1 b 

49,865,219 

2,041,236 

146,739,406 


Lh 

1 1,703,183 

307,138 

15,853,945 

Other 

Lh 


2,584,953 

97,518,488 

riinr'iun tidnde 

Lh 



1,103 

Zinc rldoride 

Lb 



268,503 

('hi’trnrnl I'rortn n't 






Lh 

5,021,509 

$426,253 

7.953,847 

Lithopone 

Lh 



3,231.722 

Sublimed lend (basic sulphate) 

Lh 



524.975 

White lead (basic c u Inmate) 

Lb 

10,321,415' 

993,130 

9,196,656 

1‘innls, S(atn*. oml b'minuls 




• 

Enamel paint* 

Lh 



1,501,520 

Klut interim paints 

(ial 



14,503 

< >ther readv mixed paints 

Gal 

1,397,043 

3.150,804 

1,337,313 

• >ther paints 

Lh 


3,339.610 

10. 188,353 

Yurmshf'i 

(ial 

665,437 

1.399.1 10 


Spirit varnishes 

(ial 



46,348 

( hi varnishes 

(Ini 



376,416 

c )t her varnishes 

(Ial 



352,331 

Calcium cvnmuutde 

Ton 



7,556 

Sulphate of nimiuniiH 

Ton 

102,614 

6,098,406 

147,331 

Vhonfihutc 

Hilth-grade hard ri ck 

Ton 

182,594 

2,592.541 

202,300 

Land pelthle 

Ton 

544,425 

4,627,875 

512,777 

( Mlier phosphate r><eh 

Ton 

6.293 

99,721 

4,217 

Superphosphates (and phosphates) 

Ton 

4,278 

96,303 

24,373 

Ki',ihuo"< n (total' 

Lh 

10,433,830 

2.285,849 

19,212,449 

Dynamite 

Eh 

9,567,442 

1,815,999 

14,105,017 

Ndroeellulo"e (cordite, Kuneotton, 





etc ) 

lh 



125,108 

Vrijftnhlv Oils' 





Cotti meed ( d 

Lb 

252.548,666 

24,361,974 


( 'rude 

Lb 



3 '>12,143 

Refined 

Lb 



43,590,678 

Peanut oil 

Lh. 

1.708,335 

18?’, 433 

963,102 

Linseed oil 

Lb 

3,512,228 

406,460 

2,702,634 

Soya-bean oil 

Lb. 

1 , 943,768 

176,753 

2 , 458,080 

Corn oil 

Lb. 

4 . 399,789 

491,499 

5 , 732,993 


235.298 

867,417 

678,983 

302,511 

186,284 

5.271,528 

341,385 

2,439,228 

3.149 

16,873 


$593,128 

169,982 

36,584 

710.765 


418,521 

34,807 

2,734,325 

1.720,360 

80,127 

657,117 

533,844 

26,112 

8,736,611 


2,548.587 

3,369,179 

40.401 

360.402 

3.400,391 

2.406,398 


54,267 


2,508;696 

4,778.446 

100,691 

332,781 

207,288 

678,180 
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Smaller Volume of Business 
in Chicago Market 

Trices Are Well Maintained, but Dealers 

Are Showing Concern Because of 
General Inactivity 

Chicago, III., Feb. 15, 1925. 

Business in industrial chemicals has 
not been so good during the past 2 weeks 
and dealers displayed some concern 
over the change. The dullness of the 
market brought on some price cutting 
from worried holders, but in general 
prices were fairly well maintained. 
Spot stocks were in fair condition, but 
the poor freight service made shipments 
Gow. Conditions abroad were getting 
worse instead of better and it is ex- 
pected that in the near future material 
ot foreign origin would be both high 
priced and scarce. 

Principal Price Changes 

The spot price on caustic soda was 
reduced 10c. per 100 lb. by leading fac- 
tors. This reduction brings ground 
caustic to $4.15 per 100 lb. and solid 
$5.40. ('auntie potash was very firm 
due to the scarcity of supplies and the 
situation in Germany. Spot material 
ol the 88-92 per cent grade was held at 
Mu9< per lb., price according to quan- 
tity and the seller. Soda ash was in 
fan demand and was unchanged at 
$2 25 per 100 lb. for material in cooper- 
ape 

Potash alnm was scarce on spot and 

< idy small lots were available at 4i(ai5c 
l"‘i lb for the iron- free lump. The 
poudeied grade was available only in 
one dn action and was quoted at Hie 
pci lb. Ammonium carbonate was 
quiet and unchanged at 9(a)U)c. per lb. 
be the lump. Sal ammoniac was 
available from one source at lie. per 
ib, but the general quotation was Sc. 
Pan/,,,, chloride was quiet at $110 pci 
ton. flantun carbonate of foreign origin 
uas quoted in small lots at $100 per 
t"n, but with a fair-sized order this 
eoubl have been shaded considerably. 
11 lute amonc was well maintained in 
pneo and only small lots were to be had 
at 17(h)! 7&c. per lb. Carbon tetra- 

< hloi ide was available from one dealer 
ut 9ic. per lb., although the general 
asking price was 10(a)10ic. Carbon 
bisulphide was unchanged at 7£c. per 
II* for spot goods. C upper sulphate was 
quoted in some quarters at file, per lb., 
l»ut odd lots were still available at 6c. 
b ornialdchifde displayed no signs of 
weakness and was quoted at 17c. per lb. 

1 lycn inc was not so firm and there was 
!<‘ss talk of an advance; e.p. material in 
drums was quoted at 18Jc. per lb. de- 
livered. Lead acetate was quiet and un- 
rhuviced at 12k. per lb. for white 
crystals. 

Potash Salts Advancing 

Practically all ffotash salts were very 
firm, with advances noted in several 
<ases. Potassium bichromate was in 
lair demand and supplies were quoted at 
1 2 4(g) 13 C . per lb. Potassium carbonate 
•lb-98 per cent was quoted at 9@10c. 
per f or delivery from stock. Potas- 


5 r,M 1 M wntie 96-98 per cent was to be 
had only in one direction and was 
quoted at 55c. per lb. in single-case lots 
and 2c. less for five cases. Yellow prus- 
xiate o j potash was available at 40c. per 
lb and the red was generally quoted at 
90(o)92c. per lb. Potassium fH'nnan- 
Uanate was firm, with moderate lots of 
the U.S.P. crystals available at 18<8H9c. 
per Ib. 

Sodium bisulphite was in fair request 
and powdered material was generally 
quoted at 6c. per lb. Material for ship- 
ment from the East was somewhat 
cheaper. Sodium fluoride was quiet at 
10^1 04c. per lb. Zinc chloride granu- 
lated was quiet at 8c. per lb. for domes- 
tic material and foreign slightly lower. 

The demand for linseed oil was far 
from heavy but the price continued to 
advance. Boiled oil was quoted today 
m single-drum lots at $1.06 per gab, 
with similar quantities of the raw at 
$1.04. 

Turpentine was in a position s milar 
to that of linseed oil. The movement 
was only fair, but the price was well 
maintained at $1.53 per gal. in single- 
drum lots. 

Advancing Market for 
Steel Products 

Tendencies That Became Evident in 

January Have Resulted in Numer- 
ous Trice Advances 

Pittsburgh, Feb. 16, 1923. 

Many sellers of steel liken present 
conditions in the steel industry to those 
obtaining in 1920, on the eve of an 
enormous advance in steel prices for 
early delivery. In that period the mills 
received a great deal of money, but, 
afterward, with various losses and ad- 
justments, it was found that they had 
retained very little. Accordingly the 
mills profess anxiety to avoid a repeti- 
fion of the 1920 performance Possibly 
there is an ambition, however, to repeat 
in a more moderate way the price ad- 
vances but avoid entirely the subse- 
quent losses. 

Thus far, at any rate, steel prices 
have not been pegged, the market show- 
ing fully as much advancing tendency 
as in the past 3 or 4 weeks, and more 
advancing tendency +han in the first 2 
or 3 weeks of January. 

Numerous Price Advances 

Bars, shapes ami plates, quotable for 
2 or 3 weeks past at a range of 2.10(a) 
2.20c., are now practically at 2.20c. as 
minimum, with the usual exception of 
large lots for late delivery against con- 
struction jobs. 

While most of the independent sheet 
mills remain out of the market, refus- 
ing to commit themselves on second 
quarter business, there is enough buy- 
ing and selling to indicate that the 
market is likely to be established at 
advances of $4 to $7 a ton over priees 
lately ruling and at which the Steel 
Corporation has sold for second quarter, 
these prices being 2.50c. for blue an- 
nealed, 3.35c. for black and 4.35c. for 
galvanized. The spread between black 


and galvanized may increase from the 
recent lc. to 1.15c. 

The American Steel & Wire Co. has 
advanced its prices on nails and plain 
wire $2 a ton, this being its first ad- 
vance of the year on nails and its second 
on wire. Independents had previously 
been obtaining the higher prices. The 
market is now at 2.65c. for plain wire 
and $2.80 for nails. Barb wire has 
also been advanced, also woven wire 
fence, the discount on which is now 69 
per cent, in carload lots to jobbers. 

Hoops and bands have been stiffening, 
the base price on heavy material ad- 
vancing from 2.75c. to 2.90c., while 
light material, under 20 gage or 1-in. 
width, is 3.25(053. 50c., base, against 
3(o>3.25c. recently. 

Semi-Finished Steel Higher 

Recent transactions in billets, slabs 
and sheet bars appear to have cleaned 
up all steel avail ible at the old price 
of $38.50, and while recently some mills 
have been naming $40 as their objective 
it seems doubtful now whether any steel 
could be bought at that figure. One 
seller of a large tonnage has bad trouble 
in making scheduled deliveries und has 
been endeavoring to buy from other 
producers to apply on his obligation. 
The market in December was $36.50, 
first quarter contracts being chiefly at 
that figure. 

Latest developments suggest that pos- 
sibly the decline m Gonnellsville coke is 
over, without prices reaching as low a 
level as expected. The theory has been 
that with the ending of winter the dis- 
appearance of buying for domestic con- 
sumption would cause further declines, 
but the new outlook is that increased 
consumptive demand will take up the 
expected slack. The change in basic 
conditions has been very decided. Not 
more than 2 months ago many steel 
producers were willing if not anxious to 
sell basic pig iron, as with their byprod- 
uct coke they could make it cheaper 
than merchant furnaces. The Republic 
Iron & Steel Go. was one of these, but 
now Republic has decided to blow in its 
Hannah furnace, a sort of reserve stack, 
and has bought coke, 500 tons a day to 
July 1, to take care of the stack, the 
company's byproduct coke covering only 
the Haselton stacks. The price paid is 
reported to be $6.75. The market for 
spot furnace coke has declined 50c. in 
the week, being now quotable at $7(g) 
$7.25. This makes a total decline of 
$2 since the end of December, but leaves 
the market 50c. higher than early in 
December, before the advance caused 
by buying of coke for domestic use.^ 

Pig iron, expected by the majority of 
consumers for some time past to de- 
cline, now seems more likely to advance. 
Consumers must buy very soon now and 
an advance may easily be precipitated. 
The market is, indeed, a trifle stronger 
on the whole this week, as a result of 
a few transactions. Bessemer, for- 
merly quotable at $27.50@$28 valley, 
is now firm at $28 as minimum, while 
basic, quotable lately at $25@$26 valley, 
is now well established at $26. Foundry 
remains at $27<g)$28. Freight to Pitts- 
burgh is $1.77. 
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Current Prices in the New York Market 

FOR CHEMICALS, OILS AND ALLIED PRODUCTS 

Although theap prices are for the spot market in New York City, a special effort has k»en made to report the American 
manufacturer’s quotations whenever available. In many instances these are for material f.o.b. works or on a contract basis 
and these prices are so designated. Quotations on imported and resale stocks are reported when of sufficient importance 
to have a material effect on the market. Prices quoted in these columns apply to large quantities in original packages. 



General Chemicals 


n> 

100 II) 
100 II) 

1 00 It) 

n! 

Ill’ 


h 

II) 

Inn 

II. 
lb. 
lb 

1 on 
Ion 
ton 
II) 

III. 
II) 
II). 

II) 

goJ. 


f oil. 

I) 

II). 

Ib. 


Acetic anhydride, 8 9 , , drums 
Acetone, drum* 

Acid, acetic, 28"; , 1)1)1, 

Acetic, 56",',, 1)1)1 
Glacial, 99}' , , carboys, 

Doric, crystals, 1)1.1 
Doric, powder, hhl 
Citric, keps 
Formic, 8 v„ 

Gallic, tech 
Hydrochloric, 18° tank*, 100 11 
Hydrofluoric, 52' carboy* ]|. 
Lactic, 44',',, tcch , light, 
bhl II, 

22",', tech , light, hi)! il) 
Muriatic, 20°, tank*, 1001b 
Nitric, 36", carboys. 

Nitric, 42", carboy* 

Oleum, 20* ,,, tank* . . 

Oxulic, ervst ids, hhl 
Phosphoric. 50', carboys 
Pyropallic, rcHiiblimod 
Sulphuric, 60”, t miivH 
Sulphuric, 6(1 ’, drum* 
Sulphuric, 66°, tank* 

Sulphuric, 66" drum* 

Tannic, I ! S 1’ , hhl 
Tannic, tcch , hhl 
Tartaric, imp cry* , hhl 
Tartaric, imp , powd , hhl 
Tartaric, domestic, hhl 
Tunpstic, per lh ot WO . . 
Alcohol, hut y 1, dritniH 
A1 ro hid ethyl ((’ulopiic 
Spirit I, hhl 
Alcohol, methyl face Methanol) 
Alcohol, deiinlutcd, 1 88 proof 
, No i 

T > < . .. hhl 

Alum, aiiimonia, lum| 

Potash, lump hhl U|Sh,hb) 
Chrome, lump, pot as com , 
Aluminum Hulphntc, e i l (10 111 
baps 

Iron I roc Imu* 

Aqua unmioniii, 26°, drums 
Ammonia, anhydrous, cyl 
Ammonium eurbotuiti , powd 
pivmUs, impotted 
Ammonium caihonnti , p ( »wd 
domestic, hhl 

Ammonium nitrate tech 
cask* 

Amvl acetate tech .drum* . 
Arsenic, white, powd , hhl 
Arsenic, red. powd , kcgN 
barium carbonate, hhl 
Darium chloride, hhl 
Darium dioxide, drums 
Darium nitrate, cask* 

Darium Hulphate, hhl 
Diane lixe, dr\ , hhl 

Diane hxe, pulp, hhl 

Bloaohmp powder, t o h \vk* , 
drum* 

Demile drum* 

Borax, hhl 
Bromine, ease* 

Calcium acetate, hairs 
Calcium carbide, drum* 

Calcium chloride, tuned, drum* ton 
Gran drum*) 

Calcium phot pliatc, mono, 

hhl 

Catnohor, casco 
Carlton Disulphide, drum* 

Carbon tetraeldoridr. tlnnns 
Chalk, pi c c i p —-domes! ic, 
light, bbl 

Domes! ic, heavy, ht>l 
Imported, liphl , hhl 
Chlorine, liquid, evlmd. r* 
Chloroform, tech .dium*. 

Cobalt oxide, hhl 
Copperas, hulk, t o h wks. 

(ftlopppr enihonnte. hhl 
. (Topper cyanide, drum* 

Coppe 

Cream of tartar, 

Dextrine, corn, hags 

Epsom salt, doni 
bhl. 

Epsom salt, imp 
bags 

Epsom Halt, T1 S P , don 
bbl 

Ether, IT. S P. drums 
Ethyl acetate, com , "V 
drums 

Ethvl seettPe, pure (ace 
“ether, 98 r , to 100* , \ . 


$0 36 ~ 
21 - 
3 15 - 
6 25 - 
12 00 - 
Mi- 
ll - 
49 - 
15 - 
45 - 
90 - 
.12 - 

II - 
05 - 
I no - 
(14 i 
(16 
17 00 
I2i 
08'- 
I 50 - 
9 00 
12 00 
14 50 
19 00 
65 - 
40 - 
.30‘, 

31 • 

I 00 - 

.18 - 


$0 38 
21’ 
3 40 
6 50 
12 50 
II! 
Hi 
50 
17 
50 
I 00 
1 2 i 

ll; 

05; 
1 10 
05 
061 
18 00 
I 1 
09 

1 60 
10 ()() 

14 00 

15 00 

20 00 

70 
45 
3 I 
32 
(2 
I 20 
2* 


pal. 4.75 - 4 95 


lh 

lb 

lh. 

lb. 

lb. 

lh 

pal. 

lh. 

lh 

ton 

ton 

lh 

lh. 

lh 

ton 


I00U* 
100 lb 
lb 
lb 
100 lb 


.38 - 
03’- 
03 - 
05 - 

I 50 - 
021 - 
. m. *_ 
’h ,ip*i 
30 - ' 

.09}- 

.13 - 


f ormaldehyde, 40",' , bbl lb 

I idlers earih, f •> b muus net tun 
I >i lh t* earth— imj) , powd , net tun 
I 'usel Mil, ref , drums pal 

Fusel oil, crude, ilruniH pal 

(il nihers Halt, wks , baps 100 lh 

< Hauliers salt , imp , baps 1 00 lh 

< liver one, r p , drums extra lb 

< ilveeritir , dynamite, drums lb 

Iodine, rcsublmied ll> 

Iron oxide, red, casks lb 

bead: 

White, basic cabonute, dr\ , 

• asks 

W hit e, m oil, kegs 
bed, di \ , casks 
lh d, in oil, keys 
T end acetate, white i r\s . bhl 
bead arsenate, powd , bhl 
Lime-Hydrated, hhl 
hime, bump, hhl 
I it loupe, euntm , casks 
I It liuphulU , hhl . 

Alarm Minn eaih , tech , Imps 
Methanol, 95',, hhl 
Ah i limiol, 97',. hhl 

\i< k. I suit , rloiihl. , hhl 
\ icki I salts, siiiple, hhl 
Phosgene 

Phosphorus, red, cases 
Phosphorus, yellow , eases 
Potiesium hiehromale, ciihKh 
P otassium bromide, prim , 
hhl 

Potassium earhonnte, 80-85' , , 
eulrmi d, casks 
Putassiiim ehloiate, noyvil 
Potassium cyaiudi , drums 
Potassium hydroxide (eauslie 

potash) (It llllis I (K)|l 


lh 

lh 

lh 

lh 

11* 

lh 

per tui 

28011. 

lh 


pal 

pal 

lh 

lh 

lh 

lh 

lh 

It) 

lh 

lh 

11) 


H 
3 05 
16 
I 


10 - 
2 80 - 
15’- 
1 1 - 
70 00 - 75 00 
87.00 - 95 00 
18 - 18' 
or 1 - or; 

04 
04 


45 00 

2 00 
? >0 
05 ; - 
25 - 
3 50 - 


(Sopfwsulphate ervs , hhl 
Cream of tartar, bbl 


lb 

1)41 

ton 

22 00 - 

lb. 

or 

lb 

06’ 

lb. 

9| - 

lb. 

07 - 

lb. 

()9i- 

lb. 

04}- 

lb 

(»’ 

lb. 

.04’- 

lb. 

06 - 

lh 

35 - 

lb 

2 10 - 

toll 

16 50 

lb 

19 

1b. 

47 


, looib. 

lb. 
100 lb. 

tech . 


tt eh 


6 00 - 
24 - 
3 25 . 


04' 
55 00 

2 50 

2 75 
»>; 
27 

3 Ml 

04; 

23 00 

oi ; 

07 

9 1 

07; 

10 

041 

id; 

05 
Or. I 
38 


20 00 
?0 
50 
6 25 
25 
3 50 


Potassium iodide. 

Potassium inflate, hbl 
Potassium [m rmaupana t r, 
drums 

Potassium prussiate, led 
07' i asks 

071 Potassium pms, state, yellow, 
ill 1 | cask) 

Suhtmmnniar, white, prim, 
( asks, impoi ted 

Salainiftu* P fl jae, white, pran , 

hhl , <r mr.'"'*"' 

Cr.y, Plan ,Van’ 4kf( 

Salsodii, hhl 
alt cake (hulk) 
i*oda ash, hpht, 58‘; 

Imps, contract 
Soda asli, hpht, basis, 
haps, contract, f < 
w k* 

Sodti ash. hpht, 58', 
haps, resale 


14 


lh 


lh 
lh 
100 lh 
ton 

h.'Hb 
Ito,'') lb 
48',. 
b 

100 lb 
Hat. 

100 ll> 


Soda i-h. dm 


, baps, euti- 


1 1 act , basis 48 ' , 1 00 lb. 

Soda ash, dense. Ill baps, 

resale 180 lb 

Soda, caustic, 76',, H"hd. 

drums, las I*)** 'h 

Soda, caustic, 76',, Holid, 

drums, contract 1001b 

Soda, can-tic, basis 60',. 

wks ..■oiitract 1001b 

Soda, caustic, pronnd and 

flake, contracts 1 00 lb 

Sodi. caustic, ground and 

Hake, resale 100 lb 

Sodium acetate, works, bars lb 

Sodium bicarbonate, bbl 100 lh 
Sodium hieliromatt , casks lb 

Sodium hi-ulpliato (iutei cake) ton 

Sodmm bisulphite, powd,, 

1 SP.hbl • ' 

Sodium chlorate, keps lh 

Sodium ehloiide 1«>|»R ton 


1 00 lb. 

2.10- 

2 25 

1 00 lb 

1.10 - 

1.25 

‘lOOlh. 

2 50 - 

2 75 

lb. 

.13 - 

.15 

g»X 

.80 - 

85 

tic 

95 - 

1 00 


lh 

ll> 

lh, 

lh 

lh. 


Sodium e\ amde, eases 
S« siiutii fluoride hhl 
Sodium In posulphitr hhl 
Sodium nitrite, casks 
Sodium peroxide, powd , cases 
Sodium phosphate, dibasic, 
hhl 

Sodium prussiate, \el drums 
Sodium silicate ( 40 r . drum*) 1 00 b. 
Sodium silicate ib0\ drums' 1 00 lb. 
Sodium sulphide, fused. 60- 
62' ; drums 

Sodium sulphite, rry* , bbl . . 
Strontium nit rate, powd , bbl. 
Sulphur chloride, yel drums. 
Sulphur, crude 
Sulphur dioxide, liquid, cyl 


lb 

lb 


lb 

lb 

lb. 

Tb 

ton 

lb. 


Sulphur, flour, bbl 


100 lb. 


$0 I5J- 

$0 16} 

) Sulphur, roll, bhl lOOlh. 

$2 00 - 

$2 50 

16 00 

i7 00 

Tale -imported, bap.s 

ton 

30 00 - 

40 00 

30 00 - 

32 00 

Tale -domestic powd,, baps 

ton 

18 00 - 

25 00 

3 55 - 

4 05 

I'm hichloridi , hl*l 

lb. 

II - 

.11} 

2 30 - 

2 40 

Till oxide, hhl 

Ib. 

47 - 

.48 

1 20 - 

1 40 

Zinc carbonate, hups . 

•lb. 

. 14 - 

.14} 

1 00 - 

1 25 

Zinc ehlor'de, pran, bbl . . . 

lb. 

06 - 

.07 

18;- 

19 

Zmc c\ Hindi , drums 

lh. 

.37 - 

.38 

17 - 

17} 

Zinc oxide, X A , hhl 

lh 

07}- 

08 

4 40 - 

4 50 

Zinc sulphate, bbl lOOlh. 

2 75 - 

3.00 

. 12 - 

. 18 

Coal-Tar Products 




Mpha-nuphthol, crude, hhl 

11. 

$0 80 - 

$0 85 

(m- 

10 

Alpha-implil ho|, ref , hhl 

lh 

1 05 - 

1. 10 

12 - 

,13} 

Mpha-naphthvlamine, hhl 

lh 

27 - 

.30 

II}- 

I'i 

Aniline oil, drums 

lh. 

16}- 

.17 

13 - 

14} 

Aniline salts, hhl 

lh. 

24 - 

25 

13 - 

13} 

Anlhmecm , Hit' , , drums . . . 

lh 

.75 - 

1 00 

23 - 

24 

A n t h r a c e n e, 80' , , imp., 




16 80 - 

17 00 

drums, duty paid 

Ib. 

.65 - 

70 

3 63 - 

3 65 

AnthraquinoiK . 2 5* , , punter, 




101- 

io; 

drums 

lh 

70 - 

75 

06'.- 

07 

Donnaldchyuh l ' S 1 ’ , curhoxs 

lh. 

1 40 - 

1.45 

08 - 

08} 

Benzene, |>iu« , wutn -white, 




1 23 - 

1 25 

tanks and dniius 

gal 

30 - 

.35 

1 25 - 

1 27 

llenzcno, 90' , , tanks <V drums 

pal 

2b - 

.32 

10 - 

10} 

Iienxene, **()' , , dr urns, n sail 

gal. 

32 - 

.34 

1 1 - 

11} 

Benzidine hast , hhl 

lh. 

85 - 

90 

60 - 

75 

Bonzidim sulphate, hhl 

lh. 

75 - 

80 

35 - 

40 

Benzoic acid, 1 SI’, keps 

lh. 

72 - 

.75 

30 - 

35 

Benzoati of soda, I S 1’ , hhl 

lb. 

57 - 

.65 

091- 

10 

llenzy 1 chloride, 95-97' , , ret , 






drums 

lh. 

25 - 

27 

16 - 

23 

llen/y 1 ehloiide, (cell , <lrums 

Ib. 

20 - 

.23 



lleta-naphthol, suhl , hhl 

lh. 

55 - 

.60 

05 J- 

06 

licta-imphtliol, tei h , hhl 

lh 

24 - 

.25 

.071- 

1)8 

llctu-naphthy lamme, tei h 

lh. 

1 00 - 

1 25 

45 - 

50 

(’ll! hazol, hhl 

lh. 

.75 - 

. 9t> 



Crest >1, [ SP, drums 

lh 

25 - 

27 

7 25 - 

7 50 

( >rtho-cresoI, (iriims 

lh. 

.24 - 

.26 

3 50 - 

3 60 

('resvlie in id, 97 l , , resale, 




06}- 

.07 

drums 

gal 

1 50 - 

! 75 



95-97' , , drums, resale 

pal 

1 50 - 

1 75 

18}- 

19 

1 helilot hcit/cm , drums 

lh. 

07 - 

09 



1 )ieth\ Inmime, drums 

lh 

50 - 

60 

.85 - 

.90 

1 'imet by, 1, aniline, drums 

lh 

41 - 

.42 



I hnitrols nzene, hhl 

lh 

20 ■ 

.22 

.38 - 

39 

Hinilroeloil.i nzene. hhl 

lh. 

.22 - 

.23 



l)nutiona])ht li.ali ne, hhl 

lh 

30 - 

32 

06}- 

06 J 

I tinit tophi nol, hhl 

lh 

35 - 

40 



1 Miutrotnha m , hhl 

lh 

22 - 

24 

.08 - 

.08} 

Dip oil, 25' , , <h urns 

pal. 

.25 - 

.30 

OH} — 

.08 

1 hplicny lamme, hhl 

lh. 

53 - 

.55 

1 20 - 

1 40 

H -mail, hhl 

lb 

.80 - 

85 

26 00 - 

28 00 

Met a-plieiiy lenediamine, hhl 

lh. 

95 - 

1 00 



M ichler- ketone, hhl 

lh 

3 00 - 

3 50 

1 60 - 

1 67 

Monoehlorhenzeiie, diunis 

lh 

08 - 

10 



Monoet hy lamlmi , drums 

lh 

95 - 

1 10 



Nnplit linli lie, crushed, hhl , 

lh 

05J- 

.06 

1 20 - 

1 30 

Naphthalene, flake, hhl 

lh 

.06 - 

06} 



Naphlhaleni , halls, hhl 

lh 

07 - 

07; 

1.7. 5 - 

1.80 

Naphthionate of soda, hhl 

lh. 

58 - 

65 



Nnphtluonie and, crude, hhl. 

lh 

.60 - 

.65 

1 17}- i 

1 20 

Nitrobema lie, ilrums 

lh. 

10 - 

12 



Nitro-naplithalene, hhl 

ib. 

. 30 - 

.35 

1.85 - 

1 90 

Nit ro-tohiene, drums 

lb. 

.15 - 

.17 



N-W an.l.hhl 

lh. 

1 15 - 

1.20 

3 45 - 

3 70 

Ortlio-amidoplienol, keps 

lh. 

2.30 - 

2.35 



Ortho-dicliloi benzene, druniH 

lh 

17 - 

.20 

3 35 

3 40 

Ortho-infrophenol, hhl 

lb. 

.90 - 

.92 



( trtho-mjrotoluone, drums 

lh. 

10 - 

.12 

2 50 - 

2 6 o 

( trtho-toluidine, bhl 

lh 

13 - 

.15 



Para-amidojdieiiol, biiHc, keps 

lb. 

1 15 - 

1.20 

3 80 - 

3 9 o 

PariMimidophenol, M(’l, kets 

lb* 

1.20 - 

1.25 



Pin a-diehlorlienz.enc, hhl 

lb. 

.17 - 

.20 

4 00 - 

4 ,15 

Paramti aniline, hhl 

lb. 

74 - 

.75 

06 - 

<1 16} 

Parii-m t rot olueiie, hhl 

lb. 

55 - 

.65 

1 75 - 

1 f 35 

Paraqilieiiy lcncdiainiiic, bhl. 

lh. 

1 50 - 

1.55 

07;- 

\ 08 

I’m n-tolunluie, hbl 

lh. 

.85 - 

.90 

6 00 - 

7 ' 00 

Phthahe anhydride, bbl 

lb. 

.35 - 

.38 


f 94} 

Phenol, l s P , drums y 

lb. 

35 - 

.37 

04}- 

Picric and, hhl / ,, 

lh. 

.20 - 

.22 

06^ 

07 

Pvridmi , dom , ilrums . .. . 

gal. 

nominal 

12 00 - 

13 00 

Pyridine, imp , drums . 

gal. 

2 75 - 

3.00 

20 - 

23 

Detail rum!, tech , keps.,. 

lh. 

1.50 - 

1,55 

09 - 

- 10 

Desorniiol, pure, keps 

lh. 

2 00 - 

2.10 

03 - 

03} 

D-sult. l.hl 

lb. 

.55 - 

.60 

08 }— 

09 

Saliey he and, tech , hhl 

lb. 

.40 - 

.42 

.28 - 

30 

Salicylic acid, PSP, hhl . . . 

lb. 

.45 - 

.47 



S o 1 v e n t naphtha, water- 




. 031- 

04 

white, drums ... 

gal. 

.37 - 

.40 

. 19 - 

, .20 

('rude, drums , 

gal. 

.22- 

.24 

80 - 

1 15 

Sulphamlie ni id, crude, bbl ... 

lb. 

.18 - 

.20 

2.00 - 

2.25 

Thiorarbanilule, ktygs . . 

lb. 

.35 - 

.38 



Toluidllie, keps 

lb. 

1.20- 

1.30 

,04 - 

.041 

Toluuiine, mixed, kegs,. , 

lb. 

.30 - 

.35 

°3H 

03} 

Toluene, tank cars 

gal. 

.35 - 

.37 

09}- 


Toluene, drumH . 

gal. 

.40 - 

.43 

04}-* 

, 05 

Xvlidines drums 

ib. 

.40 - 

.45 

18.00 - 

20 00 

Xylene, pure, drums . 

gal. 

.45 - 

.50 

08 - 

.08} 

Xylene, com., drums 

gal. 

.40 - 

.42 

2 35 - 

3,15 

Xylene, com., tanks 

gal. 

.30 
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Naval Stores 

Rosin B-D, bbl 280 lb. 

RosmK-I.bbl 280 1b. 

Rosin K-N, bbl 280 lb. 

Rosin W.G -W.W., bbl 280 lb. 

Wood rosin, bbl .. ,280 1b. 

Turpentine, Hpmts of, bbl.. . gal. 


Wood, steam dist , bbl.. gal 

Wood, dost dm!., bbl., gal 

Pine tar pitch, bbl . 20011) 

Tar, kiln burned, bbl. . . 500 lb 

Retort tar, bbl . . 500 1b, 

Rosin oil, hrst run, bbl .. 

Rovm oil, second run, bbl 

Romm oil, third run, bbl .. 

Pine oil, steam dist 

Pine oil, pure, dest. dist 

Pine tar oil, ref .. . . . 

Pme tar oil, crude, tanka 
f.o b Jacksonville, Fla . 

Pino tar oil, double ref , bid. 

Pine tar, ref , thin, bbl . gal 
Pmewood creosote, icf , bbl. gal. 


$6 25 
6 25 

6 55 

7 40 
6 25 
I 50 
I 35 
I 25 


' $0.40 

- 6 90 

- 8 10 

- I 51 


t> 00 
12 00 


gal 

.43 


gal. 

.47 


gal 

.53 - 


gal. . 

. 

.90 

gal. 

... - 

85 

gal. .. 


46 

gal .. 

_ 

35 

gal 

. 

75 


Vegetable Oils 


Castor oil, No 3. bbl 
CftRtor oil, A A, bid 
Clunawood oil, bbl 
Coconut oil, Ceylon, bbl 
C oconut oil, Cochin, bbl . 
(’torn oil, crude, bbl 
Cottonseed oil, crude (f o b. 
mill), tunks 
Summer yellow , bbl. 

W inter yellow, bid 
Linseed oil, raw, ear lots, bbl 
Raw, tank ears (dom.) 
Boded, 5-hbl lots (don. ) 
Olive oil, denatured, bbl. . . . 
Palm, Lugos, casks . 

Palm kernel, bbl 
Peanut oil, crude, tanks (mill) 
Peanut oil, refined, bbl 
Rapeseod oil, refined, bbl 
Rapeseed oil, blown, bbl 
Sovn bean ( Munrhunnn'i, bbl. 
Tank, f.o b Pacific coast . 


lb. 

lb 

pal 

KH> 

Kill 

Kill. 

lb 

lb. 

lb. 

lb 

Kill 

Rid. 

lb. 


$ 12;- 
I)]- 
18 - 
.091- 
09]- 
• 111- 

09]- 
. 12 - 
13 - 
96 - 
92 - 
1 00 - 
1 00 - 
08 - 
08 1- 
I) - 
16 - 
85 - 
9(1 - 
.11]- 
.10 - . 


Fish Oils 


Menhaden, liurht pressed, bbl 
White bleached, bid 
Blown, bbl 

Whale No I crude, tanks, 
coast 


$0 60 - 

64 - 
68 - 


10 

Hi 

10 
12 ] 
M] 
97 
93 
1 (12 
I 15 
08] 
09 
13] 
I b, 
86 
91 


Phosphate rook, f.o.b, mines, 

F lorida pebble, 68-72";,. ... ton 
1 ennessee, 78-80"; . , , ton 

Potassium muriate, 80* , , bags ton 
Potassium sulphate, bags unit 

Crude Rubber 

Para — Upriver fine , R,. 

Upriver coarse lb 

Upriver enuelio ball lb 
Plantation — hirst latex crepe lb 
Ribbed smoked sheets jj). 
Bri»wn crepe, thin, 
clean . . lb. 

Amber crepe No. 1.. . lb. 


$3.50 - $4.00 
7.00- 8.00 
35 00 - 36.00 
1.00 «... . 


$0 33 - $0 33] 
27 - 271 

m 


35 

35 - 


31 - 
.31 - 


35] 

.35] 

32 

.32 


Miscellaneous Materials 


Dye 


Divi-divi, bags . 

Fust ic, sticks 
Uu .tie, chips, bugs 
Logwood .slicks 
Logwood, chips, bugs 
.Sumac, leaves, Sicily, bugs . 
Sumac, ground, bags 
Sumac, domestic, bags 
Tapioca flour, bags 


Archil , cone , bbl. 

('best nut, 25' „ tannin, tanks 
1 h vi-divi, 25' ; tannin, bbl . 
1 ustic, crystals, bbl 
Fustic, li.pnd, 42", bid 
Clan. bier, liq ,25"; tnmim.bbl. 
Hernatme erys , bbl 
Hemlock, 25'j tannin, bbl 
H vperme, solid, drums 
Hypernic, liquid, 51", bbl 
Logwood, crys , bid 
Logwood, liq , 5 l°,bbl . 
Quebracho, solid, 65% tannin, 

bbl 

Sumac, dom., 5 1 °, bbl. 


$0 17 - $() 18 


.02 
.04 - 
.20 - 
.08 - 
.08 - 
. 14 - 
.04 - 
.24 - 
.14 - 
. 19 - 
.09 - 

.04]- 
. 06*- 


Waxes 

Rayberry, bid . .lb 

Beeswax, refilled, dark, bags lb. 

Beeswux, refined, light, bugs . lb. 

Beeswax, pure white, cases lb 

( laiulellila, bags lb. 

Carnmihu, No. I, bags lb 

No 2, North Country, bags lb 
No. i, North Country, bags lb, 
Japan, eases lb. 

Mont an, crude, bags lb. 

Paraffine, crude, match, 1 05- 

1 1 0 m p lb. 

Crude, scale 1 24- 1 26 m p , 
bags lb. 

Ref , 1 18-1 20m. p .bags lb. 

Ref., 125 rn p , bags . lb. 
Raf. 128-1 30 rn p .bags . lb. 

Ref., 1 33- 1 35 m p .bags lb. 

Ref., 1 35-137 n. p .bags lb. 

Steaneneid.agletiressed, bags lb 

Double presseii, bags lb 

Triple pressed, bags . lb. 


$0.28 - $0 30 
32 
35 
41 
34 
40 
24] 
1 8 
I5i 
04 

.04] 

02 ] 
03 l 
.03’, 

.04; 
.04] 
05] 
10} 
10 ] 
. 11 ] 


30 - 
34 - 
40 - 
.33 - 
38 - 
24 - 

W. 

.03]- 

.04 - 

. 02 ]- 
.031- 
.03] 
.04 - 
.04]- 
05 - 
10 - 
. 101- 
.11 - 


Asbestos, crude No 

1, 


fob, Quebec, . . 

sh. ton 

$450 00 

Asbestos, shingle, f.n 

b , 


Quebec 

sh. ton 

60 00 - 

Asbestos, cement, fo 

b , 


Quebec 

sh. ton 

15 00 - 

Bary tes, gid , white, f i 

b. 


nulls, bbl 

net ton 

16 00 

Barytes, grd , ofT-cnl 

or, 


f o b. mills bulk 

net ton 

13 00 - 

Barytes, floated, f <i 

b 


St Louis, bbl 

net ton 

24.00 - 

Barytes, crude f a 

ib. 


mines, bulk 

net. ton 

8 50 - 

Casein, bbl , tech 

lb. 

.11 - 

(’Inna clay (kaolin) crude. 


fob ( ill 

net ton 

7 00 - 

Washed, fob ( in 

net ton 

8 00 

Bow’d .fob (ia 

net ton 

13 00 - 

( ’rude f of, V„ 

net ton 

8 00 

Ground, f o b Va 

net ton 

13 00 

Imp , lump, bulk 

net ton 

15 00 - 

Imp ,powd. 

net ton 

45 00 - 

Feldspar, No Ipottorv 

long ton 

6 00 - 


$550 00 


15 - 
50 


lb 




No l.bugs 


lb! 

1 

75 - 

1 

80 




06 , 

Kleselgiihl , t III) Cal 


toll 

40 

00 - 

42 

00 

Materials 

1 o b N Y 
Magnesite, crude, f o 

> Cal 

ton 

ton 

50 

14 

00 - 
00 - 

55 

15 

00 

00 

ton 

$38 

00 

-$39 00 

Pumice stone, imp , o: 

isks 

lb 


03 - 


05 J 

Inn 

30 

00 

- 35 00 

1 >oitt , lump, bbl 


lb 


05 - 


05] 

Ib 

04 

05 

I >ntn., ground, bbl 


lb 


06 - 


07 

ton 

28 

00 

- 30 no 

Shellac, mange fine. In 

IlgH 

11, 


82 - 


8 3 

lb. 


02 

- .03', 

( irange superfine, bugs 

lb 


84 - 


85 

t on 

65 

Of) 

_ 

A ( gurnet . bugs 


Ib 


79 - 


80 

ton 

55 

90 

- 60 00 

T N .bags 


lb 


80 - 


81 

ton 

35 

00 


Silii'u, glass sand, f o 1 

Bid 

toll 

2 

00 - 

2 

50 

lb. 

.03] 

05 

Silica, Band blast, f o 1 

Ind 

ton 

2 

50 

5 

00 



Silica, amorphous, 2 

50 mesh 







fob 111 

Silica, bldg. sand, f o b 
Soupst one, coaise, f o 
bags . . . 

Talc, 200 mesh, f «> I 
bags . 

Tale, 200 mesh, f u 1 

bags 

Tale, 200 mesh, f o I 
Angeles, bags 


fon 

ton 


17 00 - 
2 00 - 


17 50 
2 75 


ton 7 00 - 9 00 

% on 16 00 - 20.00 


Refractories 

56' ; Aljt > 3 , f o b 

t<] 

Eastern ship- 


Fertilizers 

Ammonium sulphate, bulk, 

f.o.b works. . 100 lb. $3 20 - $3 25 

F.a s. double bags 1 00 lb. 3 85 - 3 95 

Blood, dried, bulk unit 4 60 - . 

Bone, raw, 3 and 50, ground . . ton 30 00 - 35 . 00 

Fish scrap, dom., dried, wks unit 5 . 00 - 5.10 

Nitrate of soda, bogs . 1 00 lb. 2.60- 2.65 

Tankage, high grade, f.o.b, 

Chicago unit 4. 70- 4,80 


Bauxite brick. 

Pittsburgh 
Chrome brick, f o I 
ping points 
Chrome cement, 4 0- 5 f K , Cr->( >;i 
40-45' ,, ( >2 ( >3, sacks, “fob. 
Must cm shipping points 
Fireclay buck, 1st quality, 9-m 
shapes, f o b Rv wks 
2nd quality, 9-m shapes, fob 

W'ks , . 

Mugnesitn brick, 9-in, straight 
(f.o b wks ) 

9-m arches, wedgeH.aiid keys 
Scraps and splits .. 

Silica brick, 9-m. sizes, f.o b. 
Chicago district 

Silica brick, 9 m. m/os, f.o.b 
Birmingham district 
Fob Ml. Union, Pa 
Silicon carbide refract brick, 9-m. 


ton 

ton 


1,000 


ton 

toil 

ton 

1,000 

1,000 
I, GOO 
1,000 


$45-50 


50-52 

23-27 


65-68 
80 85 
85 

48-50 

48-50 
42 44 
1,100.00 


Ferro-Alloys 


Ferrotitanium, 15-18';, 
f o 1) Niagara Falls, 

N Y ton $200.00 -$225 Oft 

Ferrnchnmuufn, per lb. ot 

Cr, 6-8 ' , C lb. .114 II ; 

, 4 6%C ... . lb. .12 - 13 

Ferromanganese, 78-82",. 

Mn, Atlantic ncabd. 
duty paid gr. ton 

Spiegeleis* n, 19-21", Mn, gr ton 

Feironiolybdeuum, 50-60*], 

Mo, per lb Mo . . Jb. 

Ferrowlicon, 10-15% gr. ton 

50*";, gr. ton 


75%. 


105.00 - 107 50 

35.00 - 37.00 

1.90 - 2 15 

38.00 - 40 00 

„ 80.00 - 85 00 

gr. ton 150.00 - 160.00 


9 00 

12 

9 00 
9 (H) 
20 00 
12 00 
20 00 
20 00 
50 00 

. - .... 7 00 

No, 2 putt cry hmplmi 5 00 - 5 50 

No. I so.a)) long ton 7 00 - 7 50 

No. I ( 'iiuudian, f o b, 

r , full long ton 25 00 - 27 00 

Graphite, Cevlon, lump, first 

qualify, bbl lb. 06 - .061 

Ceylon, chip, bbl. lb. 05 - .05] 

High grado amorphous 
crude .. ton 35 00 - 50 00 

Gum nrubio, amber, sorts, 
bags lb. 


Ferrotungsten, 70-80%, 

per lb. of w lb. $0.90- $0.95 

rorm-uramum, 35-50% of 

U. per lb of U .. .lb. 6.00 - 

Ferrovanadium, 30-40"; , 

per lb. of V . . .lb. 3.50- 4.00 

Ores and Semi-finished Products 

Bauxite, dom crushed. 

dried, f « b. shipping * 

points ... 

Chrome ore, Calif concen- 
trates, 50" , mm CrjOj 
C i f. Athuit ic seaboard , . 

Coke, fdrv .fob ovens 
Coke, furnace, f o b ovens 
Fluorspar, gravel, f o b, 
mines, New' Mexico 
Fluorspar, No 2 Lump — 

Ivy it 111 mines 
llriiemte, 52'., Ti(.L 
Manganese me, 50', Mn, 
eif Atlanl ic seaport 
Manganese oic, chemical 
(MnOj) .. 

Molylxlenite, 85',, MoS 3 , 
pei Hi Mo£ 2 , N Y 
Monuzilo, per iimf of Tho.,, 

•'if. All seaport, 

Pyrites, Span , fines, c 1 f 
All seaport 

Pyrites, Span , lurtmee size, 
c 1 f. At# seaport.. 

Pyrites, dom. fines, f.o h 
mines, ( in 
Rutile, 93% Tit >« 

Tungsten, Boheclitc, 6(K’b 
WO, and over, per unit 
WO| 

Tungsten, wolframite, 60", 

W< >3 and over, per unit 
WOj 

Uranium ore (enrnolite) per 
lb tifl’A . 

Uranium oxide, 96% per lb 
l V hi 

Vanadium pentoxide, 99", . 

\ anudium ore, per lb \ 3 t hi . 

Zircon, washed, iron free, 
f o.b. Pablo, Flu . . 

Non-Ferrous Materials 


. ton 

$6.50 - 

$8.75 

ton 
. ton 
. toll 
ton 

22 00 - 
18 50 - 
8 00 - 
7 00 - 

23 00 
19 00 
fi 50 
7.50 

toll 

17 50 - 


toll 

25 00 -. 


lb 

.01]- 

.01* 

unit 

.33 - 


1 

ton 

75.00 - 

80.00 

lb. 

.65 - 

.70 

Ib. 

.06 - 

.08 

unit 

.lit- 

.12 

unit 

.11*- 

.12 

unit 

lb. 

.12 

.12 


unit 

8.00- 

8.50 

unit 

7.50- 

8.00 

lb 

3.50 - 

3.75 

lb 

lb. 

lb 

2 25 - 
12 00 - 
1.00 

2 50 
14.00 

lb 

.04]- 

.13 


Copper, electrolytic 
Mumiinim, 98 to 99* 

Antimony, wholesale, Chinese and 
Japanese 

Nickel, virgin metal . . 

Nickel, ingot and shot 

Monel metal, shot and blocks 

Monel metal, ingots 
Monel tm till, sin et bam . .. 

Tm, 5-ton lots, Straits 

Lead, New \ nrk, spot 
Lead, K St Louts spot .... . 
Zinc, spot, New h m k 
Zinc, spot, E St Loum 


Cents per Lb. 
15 25 
23 00 

7 15-7.50 
25 00 27.00 
29 00 
32 00 
38 00 
45 00 
41 00 
8 05 

8.00-8.15 
7 35-7.45 
6.95-7.15 


OTHER 

METALS 


Silver (commercial) 

oz 

$0.64 

( ’adinium 

Ib 

1 15 

Bismuth ( 5001b lots) 

11) 

2 55 

Cobalt 

Ib 3 

00(h) 3 25 

Magnesium, ingots, 99";, , 

.. lb. | 

00(h) | 05 

Platinum 

oz 

116 00 

Iridium 

oz 260 

00(n»275 00 

Palladium 

oz 

79 00 

Mercury . . . 

. 751b. 

71 00 


FINISHED METAL PRODUCTS 

Warehouse Prici 


Copper sheets, hot rolled . 

Copper bottoms 

Copper rods 

High brass wire ...-, .. 

High brass rods 

Low brass wire 

Low brass rods ...... 

Brazed brass tubing 

Brazed bronze tubing 
Seamless copper tubing 
Xeamlne high brass tubing 


OLD MF.TALS -The following 
puichasing prices m cents per pound 
Copper, heavy and crucible 
Copper, heavy and wire 
Copper, light, and bottoms . . 

Lead, heavy ... . .... 

.cad, tea 

Brass, heavy 

Brass, light .... 

No. I yellow brass turning#! . 

Zinc 


Cents per Lb 
20 75 
30 75 

20.50 
19 50 

17.00 

21.10 

22.00 
24 25 
29 00 
25.25 

23.50 

arc the dealer#’ 

11.30(5)11 50 
II 25(f»ll.50 
9 2 5(m 9 50 
5.75 (h) 6.00 
3.50(d) 3.75 
6. 25(5) 6.40 
5. 35(re 5 75 
6 30(5) 6 50 
3.5069 4.00 


Structural Material 

The following base prices per 100 lb. are for 
structural shapes 3 m by ] in and huger, and plates 
] in. and heavier, from jobbers’ warehouse# in the 
cities named: 

New York Chicago 

Structural shapes $3 29 $3.14 

Soft steel bars 3.19 3.04 

Soft steel bur shapes 3 . ) 9 , 3.04 

Noft steel bands 3.29 3.19 

Plates, i to I in. thick 3.29 3.14 
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Industrial 

Financial. Construction and Manufacturers' News 


Industrial 

Developments 

Ckmknt- Tf»«* Fetoskey Fortlaml (Vmcnl 
Co., Fetoskey, IVli<)i,, is operating at full 
capacity with regular working fun*' It 
1m purposed to create all possible reserves 
for spring distribution, totaling appmxi- 
nmfely 250,000 bbl,, as now estimated 

Cement mills in tin- vicinity of Nazareth. 
Pa, an* i uniting at maximum and ban 
sufficient oiders on hand to continue on t in - 
bus’s until wall into next fall. 

Tim JifHMOimT Limestone & <Vm<>nt <M. 
HesNcmer, Pa, Is planning foi fne mh 
resumption of activities at its cement mill, 
closed down on Feb 1 for necesHai y mac bin 
cry repairs The plant was completed ■< 
little ovei a yea i ago and has la en in 
steady operation since that lime It ih pio 
posed to perfect arrangements for- increas'd 
production 

All cement mills in the vicinity of Coph \ 

Pa . me running full, and purpose to main- 
tain this basis of production foi an Jn.l. flnif. 
period 

<’K'|iamio The (i Zlmhal Prick <’ 0 . SIm 
bovgan, Win , Is pei feeling plans foi imme 
diale iin teased pioductlon at its plant 

The Southern lit Irk \ Tile* Co, Lum 0 ill. 
K\,, lias lesuined production at Its plain 
after a hi ief curtailment it is plume d 
to de\ clop maximum output at an cail\ 
date 

The Poi.c! Itidgc < 'Ll \ I’roducts c ‘o 
I iOiilsvllic , Ky , marmfac tin er of hi a k and 
tih> products, is operating at lull eap.nilv. 
with output about equally dl\ ideal hctw.cn 
hi lek and tile It Is pm posed to continue 
operations throughout the white! 

Sard la 1 y wine plants at Philadelphia, 
Pa,, and vicinity me tunning on a cm tail'd 
schedule owing to the unsettled shthe ol 
the opciativc sanitaiv potteis \ numhci 
ot potteries ate In caking m new men •ind 
<;xpeet to ads a in e production at an eaih 
date. 

The Til-City Pink <’o„ Pa 1 bon ('lllf 111, 
is updating at full capacity and has plans 
maturing foi extensions to provide for early 
tneieasc m output Veidltions will |h* mad< 
in the WOI k:ng foi I e 

I jKat.ii kk The ( Jr iess-Pflegei Taimilig 
Po . Waukegan, III, is miming undei good 
capacity at its local tannery, piodming 
< nllskins. splits and kindred specialties 
The company also operates a (amici \ m 
Chicago, and is maintaining regulai pio- 
duction at tills point 

The Mississippi Valle \ Tanning Po St 
••olds, Mo, is maintaining regular piodm- 
tion at its local tannery, giving employ nn m 
to a not urn I working force Operations me 
devoted to black glazed kid 

* hr. The Sinclair oil Porp,, New \ 01 K 
is pushing construction on Its new oil i-fin 
cry at Trainer, near Marcus Hook, J'a , and 
tire present building force of MU) men will 
be imr eased to 1,000 men at an earls date 
foundations me being laid for 21 still' 
each with capacity of 1,000 bid When 
completed, tire plant will give employment 
to appr ox'matelv «00 workers, and will rep- 
resent an investment of a lose to $1,000. lino 
The American P.ottcm Oil Po., fi,7 Ihond 
way. New York, has closed a number of its 
cottonseed crushing mills for tire season 
e>everaJ plants will remain shut down pei * 
miinently, wldle operations at the others 
will be resumed as soon as conditions wai- 
raiil 1‘ic company expects to maintain 
its cottonseed oil business at the present 
status, with possible Increase in tire futuie 
It will not abandon tills brunch of opeiation’ 
aw currently reported 

Tire Producers’ & Refiners’ Porp, Pnli- 
forma Hldg., Henver, Polo, Is planning for 
«n early increase in production at its refin- 
Ing plants in Wyoming, advancing Irom 
ltMiOO to 15,000 bbl. per day . Hefote the 
cloae of tho year, it is expected to develop 
u capacity of 20,000 bbl per day. 

Employees of the Vacuum Oil Co., Ihiv- 
onne, IS. J., have asked an inn ease In 
wiijes aggregating 12 per cent. Tht Vainest 


will b< considered al an rally meeting of 
ih. horn d of directors Employment is 
now being given to about fion "peiatrves 
Workers at the refining plant ol ti»<‘ Tide- 
w it. 1 (Ml < ’o , Ha v outre N .1 has been 
gi mti-d <1 wage advance ol ahout 2 per 
real Tire me 11 recently asked fell an in- 
. 1 1 ase approximating 12 pci cent About 
2 mu) employees ate aflected 

I’acm: The Fort William I ’up* 1 P" . Ltd . 
Port William. <>nt, is plmiimig foi an early 
ini if,r in pi oductioi) <« t it ^ id vs ii(*\N splint 
null. tee. nth pi. u eel in s. 1 \ « . Tin pies- 
4 nt output ajipi oximales 7 A le.ii>- da tv ami 
the will b* adv a need to a < ontinumis him 
ot I Ml loii'- pel day some turn in M.ricli 

Tin i ‘la Infield I’apc 1 < 0 . recently mgan- 
i/ed to take oyei and succeed tin Philds 
I’ ip. 1 I’o, c ’liildscla)' . nea 1 Itocktoi.l Mich, 
is pl.nnmg foi earh opei.itmiis .if the Imal 
null giving empJciy menl to a i.gulai work 
mg font I till ke \I Mavter has tieen ele< te.l 

pi .‘Sid' nt 

Tin Rivii Raisin Papt 1 e’n. Monioe, 
AImIi is operating on a lull capacity 
s< he.iule giving employ merit to a icgulai 
w 01 king f'U’ec , and evpei ts to (ontmue on 
(lie- basis for an indefinite pound Tin 
bulk of piodrntlon is devoted to comig.rted 
<ud rib* 1 paper spot failles 

I’tp'i nulls in the state ot Waslengtoii 
'b'oted to newsprint .ire all ninriing at 
maxnniiiii pioduetion, with advance mdeis 
to llisijM the c oiitiriuarn <• of this .schedule 
foi nioie ih. in I 2 months to ( nm< 

Ikon a\p NthuI/ — T he Ala bam. Po . I!n- 
mmgh nn \h , is attmigmg foi the mmie- 
(, i 1 ' 11 ' blowing in of Its blast fun,, lie at 
''"• ‘b’ti. Ha. foi pgimn in odiK t ion 
Til. Penn-Se-ibomd Steel ( p , | Mill 1 
, " l| ’ , "a ; la !'. opei.iting at about .7 7 pci 
'">1 ot mutual plant capacity, and pm - 
,u '"ivance this selieclul. at an <ail\ 

Ual< 

'I’lie Toiinesse,. Pool, Ron .V Jiallioad P () 
aniungham Via is ">mpl. ting icpairs t.» 

. „nn7 hM 'V urn:,t \' «■»•> l»Dns to have 
" unit 1 e.'idy to) SCI vice hv f|,« ( lose ot 
•" month TI11 company is operating its 
,,m tunes at Ressenie, At!. fo, ,,m- 

I' 1 "die tier, wirtle six fuina.es at HnMov 
•' """ 111 |i; iee at i !ii iningham a', ru 

! 'h ,;<> /7V 1 Th “, is said 

nav in av v otcleis on liarid 

Tlu Youngstown SJieel & Tube <\> 

t'last tin uace at Huhbaid, near Sliaion, Pa 

rh. blast lurnrtce at the lovvei works of 
he dasgow lion Pa, i'ottstov n, IV. idle 
U !l tuimiier ol yais. l,rs been sold to 

" I"' 1 mtc rests and will I,, dismantled at 
<• n ea 1 iv date 

Might eleven furnaces at the Hdgai 

Ihomson Works of the Pair.egie Shad Po . 

Not th R, addoc'k, Pa., are now m opera- 

V;:'! . 'TcVr*; * hicU »>«••■»« idle since 

i i-l. It'ts just been blown in 
MISCKI.I.ANKCU’S The RiterslaR (Mass Po 
Huntington, W. Va., munufac turei of win- 

lumt 1,18 uperatmns at its 

I l int . fter a shutdown foi more than a 

tv 7 *“ <b‘v.'lop maximum 

1 pac it y at an early date, giving emnlov- 
uient to about 300 pet sons , 


Construction and 
Operation 

Alabama 

Anniston — The independent Soil l^pc* (V, 
has awarded a contract to the Ogletreo 
Porrstruetion <’o Anniston, for the erec- 
tion of a 1 story addition to its foundry, 
70x108 ft. compi ising the former works of 
the Ajax Foundi \ Po , lately acquired. It 
will be used foi the pioduetion of cast-iron 
pipe. R it Pan is secretary. 

JiKSSKMRH— The Imperial Pipe Co., manu- 
facturer of cast-lion pipe, will make exten- 
sions and impi ov . merits m its plant to in- 
crease production about 50 per cent. Fa- 
cilities will he* piovided for the employment 
of 50 additional men 

Rikminuii \M — ' The Fnited States Past 
Iron Pipe & Foundry Po , 71 Hroadway, 
New York, will soon commence enlarge- 
ments in its local plant for considerable 
increase in cap, oily Ponsiderable new 
machinery will be installed, including equip- 
ment foi the cb‘ La valid process of east- 
iron pipe production The company is also 
planning for extensions in its foundry at 
Hurllngtoii, N .1 , foi the installation of 
similar maehinei v 

California 

San Fhawisc’ci The Los Angeles Soap 
Po . Ii33 1st st, Los Angeles, manufacturer 
of soaps, washing powders, etc , has 
awarded ,1 coiitiael to H N McClure, San 
Fiancisto. Jot e\c av ation for its proposed 
new plant at 2nd and IJrannan Sts, to be 
2 s | o 1 \ and t):isemelit, estimated to cost 
$SI).()(M) Woik will be placvd under w’.'iv at 
once. OtlK'i lontia'ts foi election wiil lie 
let imrnediateiv VV'. li Prim, Jr, -12,7 
Kearny St, Sail Pi am tsc o, is areldteet 
PtTTsnrtK. 'I'Ik c ’olurnbia Steel Porp, 
San Francisco, lias awaid.-d a eontract to 
the Futon Ponslniilion c 1 .,. Key Route Fill, 
Oakland, foi the eieition of five new build- 
ings at it.*- lo.al plant, estimated to cost in 
excess of $1 iii.oou, inelusiM of equipment. 
Work will he placed 111 piog|e.v,s at once 

Colorado 

MRNVKK- 'I'Ik i'loducets' A Reflneis’ 
Porp, Palitoi ina Hldg, is planning for the 
lrnrncdi.ite .oiistiiKtion of a large oil-ie- 
flning plant in the vicioitv of its presenl 
works at < Ji eenv ill. , Wvo A new pipe line 
pumping plants and other structure's will be 
built A stoc K issik of $7,500,000 has been 
arranged, ,1 portion n| the pi meeds to be 
used for th* expansion 

Connertirut 

Rniiitiiopoin — ,|< nkitis Hrothns. lire., SO 
VViutc St, New V or k, will install a new 
foundry in connection with additions to its 
local plant Jm the manutacture of valves 
and other kindled engineering products, to 
he equipped im cast -steel and east-iron pro- 
duction heretofoi e seemed from outside 
plants. flic extensions, with equipment, 
will cost approximately $250,000, The 
1 :u,K ' nK lnr n bond issue of 
$ 1 ,( 00,000 the expansion appropriation to 
he taken fi mil tins fund Lockwood Preene 
A ( 101 Park Ave , New York, are engi- 

neers Rids will be called at once 


Delaware 


r he Padillae Lumber & Phemleal Po 
.vmlt ste Marie, Mreir , is pushing con- 
struction on its new local plaid ami plans 

u" T' 1 '"'"™ "1 April or 

1..1 "i. 1 - l wo more buildings will he 

c t ec tecj and equipped 

Faint and varnish manufacturers in the 
J blladelpiua, Fa , district are operating 

‘•rihj *«" uni 

Tile Inte rnational NicKel Po . New York, 
is operating in certain departments at its 
low plant at Huntington, W Va and 
to , 1 n<rease Production gradually 
until the works are running full The plant 
represents an investment of dose to 
$3,000,000. 

The Tennessee Clipper & Chemical Co., 
61 Hremdwuy, New York, is operating at full 
capacity at its new sulphate plant, and 
will continue on this basis for an indefinite 
period, it is Batd that the entire output 
for tire nresent year has been sold. 


Ntcw Cxstuk — T he Wilmington Fibre Spc- 
ciaity < 0 . has acquired the fiber plant of 
the , .lohns-Manville Co, Loekport, N Y., 
and will remove* the equipment to its local 
plant JLnlai gements will be made In thc‘ 
New Castle works to accommodate lire ex- 
pansion, including the installation of fiber - 
making machinery rolling machines and 
auxiliary equipment The work is esti- 
mated to cost about $1^).000. John W 
Morris is president 

Florida 

Tampa- -T he Tampa Has Co is planning 
for extensions and improvements in its arti- 
ficial gas plant to cost about $200,000 in- 
cluding equipment 

Jacksonville -William Nusbaum has ur- > 
rringed for the establishment of a local 
plant for the production of sisal fiber prod- 
JvJl. U , W . U1 be operated under the name 
of the Cordova Hut Co. 


Georgia 


The Walker-Wood Products 
manufacturer of turpentine, etc., has 
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nlana under way for extensions in Its plant, 
to include the installation of additional 
equipment. 

Sylvkbtbr — The Tomllnson-Haddock Co . 
Albany, Ga.. has acquired a local tract of 
land and plans for the installation of a 
local plant for the production of turpentine. 
The initial still capacity will be extended 
at an early date. 


Idaho 

Priest River — T he Spokane Soap Prod- 
u< ts Co., Spokane, Wash., manufacturer of 
.soaps, washing powders, etc., has concluded 
negotiations for a local site and plans ftn 
tin* early erection of a new plant. 

Illinois 

Ottawa — T he National Plate Glass Co . 
General Motors Bldg., Detroit, Mich , affil- 
iated with the Fisher Body Co., same a ti- 
dies, s, manufacturer of automobile bodies, 
lias acquired a tract of land of about 200 
acres at Ottawa, adjoining the plant of 
the Federal Plato Glass Co, a subsidiun 
organization. Plans are under way for the 
erection of a new plant, to be operated 
under the Federal name, with capacity of 
close to 15,000,000 sq.ft, of polished glass 
per annum, practically doubling the present 
■works eapucity. The buildings with rna- 
ilnneiy are estimated to'eost approximately 
$5,000,000 L P Fisher is vice-president 
ut the National company. 

,VIt Vernon- — The Mt Vernon Car Mfg 
Co has preliminary plans in progress for 
t ho i ('building of its foundry, recently de- 
stroyed by lire. The now structure will 
(ost approximately $25,000. Neilor, Rich & 
Go , 431 South Doarborn St, Chicago, air 
* n pincers 

PfiirAoo — L A Malehor, formerly cori- 
n' eted with the Ox weld Acetylene Co., will 
commence the immediate erection of a new 

I story welding plant at 2613-17 State St, 
estimated to cost approximately $25,000, in- 
< lading equipment. 

Chicacrv The Detroit Copper & Brass 
Rolling Mills, 111 North Jefferson St., have 
purchased property at Washington Blvd. 
and Ada St., 50x170 ft., for a consideration 
"l about $42,000 The site will be used for 
the erection of a new plant in the near fu- 
ture, Construction will be deferred foi 
sevnal months, owing to existing propertv 
lenses 

Indiana 

Iniuanarous — The Indianapolis Terra 
‘ otia < o. 1241 Consolidated Bldg., is oon- 
sidei ing plans for the erection of a new 
plant at Roosevelt and Olno> Sts George 

II Lacy H general manager. 

Indianapolis- The National Malleable 

Pastings Co has filed plans for the erection 
of an addition to Its plant at Holmes and 
West Michigan Sts. 

Seymour — The Siherstone Stucco & 
Blaster Products Co, 220 Indiana Pythian 
Bldg . Indianapolis, is taking bids on a 
general contract for the erection of its pro- 
posed new local plant, the first unit to be 
1-stoiy, 50x06 ft. M err it, Harrison & Tur- 
'ock. MM) Board of Trade Bldg, Indian- 
apolis, are architects. L. M Briggs is secre- 
tary 

Kansas 

Wichita — The Derby Refining Go. «« 
planning for additions in its local oil-refin- 
ing plant to increase the present output 
about one-third Tire rated eapucity is 
•'.OiMi bbl. per dav. The work is estimated 
1<> (ost approximately $300,000, including 
machinery. 

Leavenworth-- The Bonner Portland 
Foment Co is having plans prepared for 
extensions in its plant to cost approxi- 
mately $1,500,000, including machinery 
Headquarters of the company are in the 
victor Bldg, Kansas City, Mo 

Kentucky 

Louisville— The Standard Sanitar> Mfg. 
\, 0 ■ Bessemer Bldg., Pittsburgh, Pa , manu- 
* a< Hirer of sanitary ware, has tentative 
plans under consideration for the erection 
«>f a new addition to its local pottery on 
Shipp Ave., to be 2-story and basement, 
125x500 ft. The company recently com- 
pleted an extension to the works. 

Maryland 

Baltimore — The United States Asphalt 
Refining Co., Fairfield Rd., Wagner’s Point, 
will install a number of new steel tanks and 
auxiliary equipment at its plant. 

North East — The North East Porcelain 
Co., recently organized, has acquired a local 


works, previously used for porcelain manu- 
facture, and will establish a new plant The 
structure will be remodeled, and extensions 
and improvements made, including the in- 
stallation of new machinery. It is expected 
to have the plant ready for service early In 
April. E Kirk Brown. Charles A. Ferguson 
and J Wesley McAllister head the com- 
pany 

Baltimore — The Standard Oil Co. has 
( ornplcted plans for the installation of ad- 
ditional steel tanks and auxiliary equipment 
»1 its plant at 1st Axe and 3rd St . to 
cost about $30,000 

Massachusetts 

New Bedford— The New Bedford Gas & 
Edison Bight Co will install experimental 
machines at its artificial gas works foi 
the manufacture of gas from crude oil 
Tin equipment will replace the retorts here- 
tofore used it is expected to install ad- 
ditional apparatus of the charaeter noted 
•it a later date. 

Michigan 

Battle Creek — Philip Kuxton. Jne, 220 
West 42nd St, New York, manufacturer of 
printing inks, has acquired the local plant 
of the F A Rigler Ink Go., and plans for 
the early erection of a large addition to the 
plant to double, approximately, the present 
capacity 

I ietroit — The Unique IP ass Mfg Go, 123 
Military Avt*., is planning for the rebuild- 
ing of the portion of its plant, destroyed by 
fire, Feb. 5 An official estimate of loss lias 
not been announced 

Monroe— -T he Monioc Paper Go has 
awarded a contract to August Kadtke, 528 
South Smith Ave , for the rebuilding of tin 1 
portion of its plant recently destroyed bv 
(ire, estimated to cost about $50,000 Leon- 
ard Mitchell is mnnager. 

Detroit— The Sehroeder Paint & Glass 
Go, 111) Cadillac Sq . has construction 
undci way on a new 4 -story plant at 12th 
and Antoinette Sts., 125x195 ft., estimated 
to cost approximately $300,000, including 
equipment 

Missouri 

Wert Plains — The National Rendering 
Co., 5th St and the Kaw River. Is com- 
pleting plans and will soon commence the 
erection of a new local plant for reduction 
service, wttfi departments for the manufac- 
ture of tallow and kindred products, esti- 
mated to cost about $25,000 \V R Ross 
is president 

Montana 

Lewistown- The Gordon Campbell-Kel- 
vin Syndicate is planning for the organiza- 
tion of a subsidiary company, with capital 
of $1,000,000. to construct and operate art 
oil refinery and topping plant. A site for 
the proposed refining plant is being selected 
in the vicinity of Seattle, Wash . while the 
new topping plant will he situated near 
Spokane A pile line will be constructed to 
(he Kelvin oilfields of tin* parent organiza- 
tion Gordon Gamphcll is head of the < om 
pan.v 

New Hampshire 

Portsmouth — T he Bureau of Supplies 
and Accounts. Na\\ Department, will take 
bids until Feb 27 for furnishing and in- 
stalling an annealing furnace at the local 
navv yard 

New Jersey 

Roosevelt Fire, Feb 3, di stuned a pot 
turn of the local plant of tin* Armourt Ferti- 
lizer Works, with loss estimated al about 
$75,000, including equipment It is planned 
to rebuild. Headquarters of tin* company 
me at 209 West Jackson Blvd., (’hleago , 
Til 

Bayonne — The Vacuum Oil Go . foot of 
Fast 22nd St, will erect a new building at 
its local refining plant to cost about $1 1 n 
000 Headquarters of the company are at 
61 Broadway, New York. 

Berkeley IIeiouts — Tin* J II Stone 
Gorp , manufacturer of cork insulation prod- 
ucts, has tentative plans under considera- 
tion for the rebuilding of the portion of its 
legal plant destroyed by fire, Feb 6, with 
loss estimated at close to $150,000, Includ- 
ing machinery. The company also oper- 
ates a plant at Port Colburn, Out. 

New York 

IjONO Island City — T he Atlas Novelty 
Co., 722 East 11th St., New York, manu- 
facturer of celluloid and composition prod- 
ucts, has acquired property at Hancock St. 

and Freeman Ave., Long Island Cit 


38x112* ft., as a site for the erection of R 
new' plant. Plans will be prepared at an 

early date. 

Potsdam— Hollis W. Martin. Norwood, 
N. Y., is organizing a company to construct 
and operate a paper mill on site recently 
acquired on the Requette Rd. T. L. Tom- 
lines, City Bank Bldg, Syracuse, engineer, 
has been < ommisshmed to prepare plans 
for a 1 -story plant, estimated to cost ap- 
nroxmmteU $100,000, with machinery. It 
Is expected to (‘all foi bids at an early date. 

Waterford - The Little Falls Fibre Co., 
Little Falls, is planning for the rebuilding 
of the portion of Its local plant destroyed 
h\ file, l*Yb. 9, with loss approximating 
$5(i.oiwi. including equipment. 

North Carolina 

Wilmi N dTo.N- The Seminole Phosphate 
Co, Goldsboro. N G, has based a building 
at ti»e foot of Hanover St , Wilmington, for 
the establishment of n new plant for the 
manufm tin e of feitilizer products. 

Ohio 

Pittman- -The Ohio Box Board Co., 
Wadsworth, <), is completing plans and will 
sunn eomniemc the election (if a new plant 
a t Bittman, < ompnsing a 1 -.story building. 
110x800 ft. < Miniated to cost about $200.- 
ooo, including equipment for tin' manufac- 
ture of cm d hoard and box hoard products. 
Christian. Sehwarzenbcig & Gucde, Euclid 
Bldg . Cleveland, are engineers. E. J. Young 
is president. 

IvOWKLLVii.LH — The Republic Iron & Steel 
Co, Youngstown, <), has plans under way 
for the construction of a new byproduct* 
coke plant addition, estimated to coat ap- 
proximately $5,000,000. The Koppers Co., 
Union Arcade. Pittsburgh, Pa., is engineer 
and ( ontuietoi 

Oklahoma 

Oklahoma City - The Dead Shot Chemi- 
cal Co , 103 West Noble St., has prelimi- 
nary plans under consideration for the re- 
building of the portion of its plant de- 
stroyed by fire, Feb 3. with Iobh approxi- 
mating $75,000, Including equipment and 
si oek 

Ponca City— The Marland Refining Co. 
has tentative plans In progress for the oon- 
Htriwttan of im addlttow fo It* local oll- 
reflning plant, W increase the capacity from 
12.000 to 15,000 bbl. per day E. W. Mar- 
land is president 

Oregon 

Astoria- Tin* Union Oil Co., Mills Bldg., 
San Francisco, Calif., Is planning for tne 
construction of a new refining and dis- 
tributing plant on local alte, estimated to 
cost $500,000, Including equipment. 

Pennsylvania 

New Castle -The United States Steel 
Corp, Pittsburgh, Pa , has plans under way 
for additions and Improvement* in its local 
Carnegie works, including power and other 
equipment installation, estimated to cost 
in excess of $500,000. 

Allentown - The Lehigh Soap Work*. 
Water St, Inis acquired factory property at 
Hanover Ave and Sherman St., and will 
remodel the structure for a new plant. The 
present works will be removed to the new 
location Email Painter heads the com- 
pany. 

Y'ork Haven Fire, Feb. 8, destroyed a 
poitlon of the plant of the York Haven 
Paper Co. with loss eslimated at about 
$50,000 It is planned to rebuild. 

F’hilahelefiiia — T he C H Holey Co.. 
3726 North Randolph St., manufacturer of 
chemical pioducts, lias a winded a contract 
to Charles H. Schaefer, Otis Bldg., for the 
erection of a 1 -story plant addition, esti- 
mated to tost about $15,000. 

South Carolina 

Hartrville - T. If. Coker, Hartavillo, 1* 
planning for tin* installation of a local clay- 
grinding plant for commercial kaolin pro- 
duction Inquiries arc being made for 
equipment for grinding 80 per cent fine, 
through u 100-mcsh screen 

Tennessee 

Chattanoooa — The Dixie Portland Ce- 
ment Co. Is arranging a program for ex- 
tensions and Improvement* Its plant to 
cost about $200,000, including additional 
yyqiilpment. 
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Texan 

Tex am City —The Texas Hugar Refining 
Co., lately formed with a capital of $5,5UF- 
000, ha« been organized with Alexander 
.Smith, of Peabody, Houghtellng & C«» 
bttiikerH, 866 Madison Avc., New York, ah 
president, Plans for the proposed loeal ie 
finery have *heen extended from a proposed 
investment of $100,000 to one of dose to 
$1,000,000, Including machinery. The work. u 
will consist of a number of buildings tut 
an Initial capacity of about 1,000,000 lb. of 
refined sugar per day, which will be In- 
creased In the future It is purposed to 
have the first units ready for service be- 
fore the close of the present year, giving 
employment to about 400 operatives. 


i kindred sDectalties The incorpora- Ital from $150,000 to $1,000,000 for proposed 

ss*. °?rs Tkn w , iK i S 

(P aid Rapids. Nassau St., Brooklyn. N. Y.. has i filed notice 

o.. nvrK Rubber Products Co.. New of Increase in capital from $150,000 to 

.J"* *cl lu™ b?en ineorporated with $250,000 for expansion. 

a capital of $50,000, to manufacture rubber the Georgetown Oil C J* Geor|tftown» 
sneehtlths Tie- ineorporators are 1 rederlek p e i has arranged for a change erf name 

- " — « to the Union Oil Corp., at the same time 

increasing its capital from $50,000 to 


West Virginia 


M. 1 >ah v. William R. Todd and Lowell 
Krnitli, all of Naugatuck, Conn. 

The Jt. IX Burch arp Chemical Co, 
St Louis, Mn , has been incorporated wltn 
a capital of $100,000. to manufacture chem- 
nals and chemical byproducts The incpr- 
pot a tors are K. D. Burchard. J W. Walsh 
and Benjamin M. Carriso. all of St. Ia>uIb. 

The United States Turpentine Co, 
can of the Corporation Service Co., Eqult- 
able Bldg., Wilmington. I)el., representative, 
has been Incorporated under Delaware laws, 


$300,000 

The Inland Engineering Co. Chicago, 
111., has filed notice of change of name to 
the Standard Alloy Steel Co. 

The Connecticut Chemical Co., Hart- 
ford, Conn., has filed notice of dissolution 
under state laws. William H. Barnum, 
111 Broadway, New York, is president and 
represents the company. 

The Columbia Steel Corp., San Fran- 


Parkkrsbuug — The General Porcelain Co 
has tentative plans under consideration for 
the establishment of a new branch plunt on 
site to be selected on the Pacific Coast It 
is understood that preference will be given 
to a location In the vicinity of Portland. 
Ore. 

Chester— The Cord Tire Co. has plans 
in progress for the erection of an addition 
to its plant to Increase the outpm from 650 
to 8.000 tires a day. It is estimated to 
cost in excess of $125,000, with machinery 


New Companies 

The Kmsitk Chemical Co.. New Voik, 

N Y., care of 1). K. Shapplro, 276 5th Ave . 
representative, has been Incorporated vutli 
a capital of $25,000. to manufacture chem- 
icals and chemical byproducts. The incut - 
pprntor* are M Johnson, N. Kesscl and 
W T. San da 11 

The Sussex Chemical Products Co, 
169 Sussex St, Jersey City, N. J., has been 
iriem pointed with a capital of $100,000, to 
manufacture chemicals and kindred prod 
nets. The incorporators are Ixruls S Tlirsch. 
Paul B. Dueas and Edward Dreyfus. 

The Holyoke Brick Co, Holyoke, Mass, 
has been Incorporated with a capital of 
$100,000, to manufacture brick, tile and 
other burned day products. Patrick J 
Kenneth , Jr. Is president; and Ilenrv II 
Parsons, 69 Locust St, Holyoke treasurer 
The Midwest sugar Refining Co , :i26 
Madison St, Chicago III., has been hunt 
porated with u capital of $1,000,000, to 
(onstrwet and operate sugar-refining plants 
Jho incorporators are John W Davis, 
Arthur 10. Dike and ha H, McKinney. 

'* ,|nc Ago Chemical Co., 1301 Flddltv 
Lldg , Baltimore, Md„ has been ineorpo 
ruted with a capital of $150,000. to manu- 
facture j bernicals, soaps and kindred ptod 
ucts the Incorporators are A J. Sherman, 
E. A. Hummer and J. C Hamburger 
The Opalescent Paper Co.. Providence, 

R !., has been ineorporated with a capital 
of $150,000, to manufacture paper products 
The incorporators are William H. Ilamly n, 
Sr. and Jr, both of Providence; and Harold 
< v Pearl 

The H R J kf feuds Co., New York, N V . 
care of J 1. Perry, 84 William St., u p- 
reseiitnthe, bus been incorporated with a 
capital of $52,700, to manufacture chem- 
icals and rubber products. The Incorpo- 
rators are J. C Treadwell and IT R. Jcf- 
fi rds. 

The Chemical Engineering Co Cam- 
bridge. Mass , lias been incorporated with 
a capital of 200 shares of stock, no par 
value, to manufacture chemical specialties 
and operate as chemical engineers. Porter 
O. Robinson Is president; and J. Denison 
Kenyon, 8 Midland St, Worcester, Mass, 
treasurer. The last noted represents the 
company. 

Lehman Brothers, Inc . Jersey Cltv 
N J.. has been Incorporated with a capital 
of $50,000. to manufacture paints, oils, etc 
The Incorporators are David I. Goldstein. 
Hart and Earl Jjehman. 22 Halladay St.. 
Jersey City. The last noted represents 
the company 

The Economy Oil Co., Clarendon. Va , 
lms been incorporated with a enpltal of 
$200,000, to manufacture petroleum prod- 
ucts The incorporators arc John Sullen 
and R. R. Allen, both of Clarendon 

The Prism Soau & Chemical Co. New 
York, N. Y., can* of Samuel Falk, 291 Broad- 
way, representative, lma been incorporated 
with a capital of $50,000, to manufacture 
chemicals, soaps and kindred products The 
incorporators are. J. Jordan, F. Mancuso 
and F. C. Battistclla. 

The Teasdale Glue Co., Grand Rapids, 
Mich., has been incorporated With a cap- 
ital of $20,000, to manufacture glue, paste 


with capital of $5,000,000. to manufacture dg J Callf with plant at Pittsburgh, Cal., 
turpentine and affiliated products. a pei aware corporation, has arranged for 

The Friedlander Supply Corp., 1212 an increase in capital from $20,000,000 to 
Roosevelt Blvd., Chicago, III., has been $110,000,000 for general expansion, 
incorporated with a capital of $25,000, to Thb g TANDARD Sanitary Meg. Co.. Bea- 
rnanufucture chemicals, waxes, colors, etc. H er Pittsburgh, Pa., manufacturer 

The Incorporators are Samuel J. Friedlander, of enamolc( i t ron an d clay products, a New 
(’hailos K. Schwartz and Herbert Fried- j ersey corporation, has filed notice of 
lander. increase In capital from $20,000,000 to 

The Master Products Co, Newark. N. J., $30,000,000 for general expansion, 
has been incorporated with a capital of The qlbury Electro Chemical Co., Har- 
$75,000, to manufacture polishes for wood rigon w y has filed notice of decrease in 
and metal work, The^ Incorporator^ are capitttl from $1,500,000 to $1,000,000. 

The Gabkill Chemical Corp., 157 Spen- 


1 .orenzo A. Crowley and James Hilton, 99 
Peshlne Ave., Newark The last noted rep- 
resents the company. 

The Dade City Brick Co.. Dade City, 
Fla . has been incorporated with a capital 
of $10,000, to manufacture brick, tile and 
oth<*r ceramic products The incorporators 
nre F M Ackerman. S IT Ackerman and 
D l> Faulkner, all of Dade City. 

The McLaughlin Paper Co , Kan Fian- 
eis(<>, Falrf , has been incorporated with a 
capital of $100,000, to manufacture paper 
products. The Incorporators are F M 
MeAullffe, Samuel B. Stevens and Jerome B. 
White, Nevada Bank Bldg., San Francisco. 
The last noted represents the company. 

True Sinclair & Carroll Co, New York, 
N Y , has been Ineorporated with a capital 
of $100,000. to manufacture printing Inks 
and kindled products The incorporators 
are R Bennett, P. G Brennan and W. J. 
R> an The company is represented by 
Wing & Russell, 14 Wall St . New York 
The Arthur Dove Co, 5850 Forsyth St.. 
Detroit, Mich, has been incorporated with 
;i capital of $50,000, to manufacture paints 
and enamels for Industrial service. The 
tin orporators nre Fred W. Grundman, 
llenn P iiapp and Arthur Dove, 3017 East 
Cr and Blvd., Detroit. 

The L. 11. Hamel Leather Co., Haver- 
hill, Mass . has been incorporated with a 
(apital of $50,000, to operate a local leather- 
tanning plant. Arthur A. Hamel is presi- 
dent, and Louis II. Hamel, 49 Lexington 
Ave , Bradford, Mass., treasurer. The last 
noted represents the company 
The Patapsco Oil A Grease Co., 109-11 
Chesapeake St., Baltimore, Md., has been 
incorporated with a capital of $50,000, to 
manufacture oils, greases and compounds. 
The incorporators are John and David L. 
It>an, and Harry E, Parkhurst. 

The General Foundry Co.. Fort Worth, 
capital 


eer St., Brooklyn, N. Y., has filed notice of 
increase in capital to $65,000. 


Coming Meetings 
and Events 

American Association of Engineers will 
hold its annual convention in Norfolk, Va., 
May 7 to 9 

American Chemical Society will hold Its 
spring meeting April 8 to 7, 1921, at New 
Haven, Conn. 

American Electrochemical Society will 
hold Its spring meeting May 8. 4 and 6. 
1923, at the Commodore Hotel, New York. 

American Foundrymen’s Association 
will hold a meeting in Cleveland. O., April 
28 to May 4. 

American Institute or Mining and 
Metallurgical Engineers is holding its 
annual meeting in New York City this 
week. 

American Leather Chemists Associa- 
tion will hold Its twentieth annual con- 
vention at the Greenbrier, White Sulphur 
Springs, W. Va., June 7, 8 and 9. 

American Society for Testing Ma- 
terials will hold Its twenty-sixth annual 
meeting at the Chalfonte-Huddon Hall 
Hotel, Atlantic City, beginning Monday, 
June 25, 1923, and ending either Friday or 
Saturday of that week. 

International Chamber op Commerce 
will hold Its second general meeting Id 
Home, Italy, March 19-26, 1928. 

Iron and Steel Institute (London) will 
hold its annual meeting May 10 and 11 at 
the House of the Institution of Civil Engi- 
neers, London, S W, 1. 

National Foreign Trade Council has 


Te\ , has been incorporated with . . ^ 

of $25,000, to manufacture iron, steel and 

other metal castings. The incorporators postponed Its annual conference from April 
■■‘re B N. Wadley, K. A. and F, M. Stewart, ijc <r 6 an(l 2 7, to May 2, 3 and 4, It will bo 


all of Fort Worth! 

Thornf. & Co . Inc., Elizabeth, N. J., 
care of Albert Ehinger, 658 Van Buren 
Ave, Elizabeth, representative, has been 
imorporated with a capital of 1.000 shares 
of stock, no par value, to manufacture 
chemicals and chemical byproducts. The 
Incorporators are S. Reinhart. Irving Eise- 
mun and E. Horowitz 


Capital Increases, etc. 

The Victoria Paper Mills Co., Fulton, 
N Y , has filed notice of increase in capital 
from $100,000 to $250,000 for general expan- 
sion 

The Sterling Brick Co , 5201 12th St., 
Detroit, Mich., has arranged for an increase 
in capital from $25,000 to $75,000. 

The Johnson Oil Bf.fining Co, 208 
South LaSalle St., Chicago, 111., has ar- 
x anged for an increase in capital from 
$2 000,000 to $3,000,000 for expansion. 


held in New Orleans, La. 

New Jersey Chemical Society hold* a 
meeting at Stettera Restaurant, 842 Broad 
St., Newark, N. J., the second Monday of 
every month. 

Society of Industrial Engineers, with 
headquarters In Chicago, will hold its spring 
convention In Cincinnati, April 18, 19 ana 
20, 1923. The major subject will be "Man- 
agement Problems of the Smaller Plants." 

A Paper Industries Exposition will be 
held in Grand Ccntn&l Palace, New York 
City, during the week of April 9, 1928, by 
the International Exposition Co. 

The following meetings are scheduled 
to be hold In Rumford Hall, Chemists’ Club, 
East 41st St., New York City: March 9 — 
American Chemical Society, Nichols Medal. 
March 28 — Society of Chemical Industry, 
regular meeting. April 20 — Society of 
Chemical Industry (In charge), American 
Electrochemical Society, Soci£t$ de Chimie 
Industrlelle, American Chemical Society, 
joint meeting. May 4 — American Chemical 
Society, regular meeting. May 11 — SoctetG 
de Chimie Industrlelle (in charge), Ameri- 


Pmc'E Brothers & Co., Quebec, Can., y ... 

operating pulp and P { iper mills, is dispos- ^ Chemical Society, American Electro- 
ing of a bond issue or $10,000,000. a portion C hemlcal Society, Society of Chemical, ln- 
of the proceeds to be used for expansion dustry, Joint meeting. May 18 — ^Society of 
and general financing. Chemical Industry, regular meeting, June 

The Gordon Petroleum Co., Eastland, 8 — American Chemical Society, regular 
Tex has arranged for an increase in cap- meeting. 
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The Outlook 

For Rubber 

W HETHER rubber shall soar to exorbitantly high 
prices or maintain a stable market depends prin- 
cipally on the decision of the East Indian Government 
and the British planters either to maintain or to remove 
the present restriction on production. The United 
States is in a peculiar economic position with respect 
to rubber. Our industries consume about 75 per cent 
of the world's output, but British planters in the East 
Indies control 75 per cent of the world's production. 
Consequently unless there is close accord between these 
two great factors of supply and demand, it is quite 
evident that the rubber market will be upset to the 
detriment of producer as well as consumer. In this 
industry, as in all others, stabilization is the great 
desideratum. 

From the point of view of the United States the 
present obstacle to stabilization is legislation in the 
East Indies restricting the output of rubber to 60 per 
cent of plantation capacity. It is true that the law 
makes provision for increases in production by incre- 
ments of 10 per cent whenever certain prices are main- 
tained for 90-day periods, thus making possible 100 
per cent production in 12 months. But the fatal objec- 
tion to this plan is that our capacity to consume rubber 
is increasing at such a rate that before these restrictive 
measures can be carried out our demand will entirely 
overtake the productive capacity of the planters. In 
fact the world demand for rubber probably warrants 
1 0() per cent production at the present time. 

With a view to bringing about a better understand- 
ing, representatives of the British plantation owners 
have recently visited this country and, it is believed, 
have been duly impressed with our capacity to consume 
rubber. We understand they have returned prepared 
to recommend that the restrictive measures be removed 
immediately in order to avoid a shortage and conse- 
quent high prices. They realize that a stabilized mar- 
ket at a fair average price, year in and year out, will 
be best for all concerned. 

In the meantime the Department of Commerce evi- 
dently believes that it is just as well to show a lively 
interest in the possibility of stimulating the production 
of rubber elsewhere than in the East Indies. It is true 
that conditions there are almost ideal: cheap labor, 
healthy surroundings and liberal land laws, coupled 
with a cultivated skill in the production of plantation 
rubber. Nevertheless there is no reason why equally 
favorable conditions cannot be found or created else- 
where for the purpose of bringing competition into the 
plantation rubber industry. This explains the request 
of the Secretary of Commerce for & special appropria- 
tion of $600,000 to investigate the possibility of rubber 
production in other tropical countries, including the 
Philippine Islands. Probably too much has been made 


of the prospect of raising rubber in the Philippines, 
because economic conditions there are not favorable to 
the development of a large industry. The land laws 
restrict ownership of areas to 2,500 acres or lesB, and 
labor is expensive. But more important perhaps than 
either of these factors is the question of the future, 
political destiny of the islands. It is doubtful if 
American capital would be freely invested in rubber de- 
velopments in the Philippines unless there was assur- 
ance of continued United States control. 

But there are other tropical countries closer at hand 
that would be more suitable sources of rubber as far 
as the United States is concerned. Brazil, for example, 
might prove satisfactory if the land laws were liberal- 
ized and health conditions improved. Our Department 
of Agriculture thinks that there is even a possibility 
that rubber may yet be produced in the temperate zone; 
but this is a remote contingency-— something that may 
come to pass in 25 or 30 years. 

Any measures looking to the development of new 
sources of plantation rubber cannot be of assistance in 
the present crisis. Under the most favorable condi- 
tions new plantations cannot come into production for 
7 years, and it would probably be a decade before their 
product would be a material factor in the market. The 
immediate hope of an adequate supply at a reasonable 
price is intelligent action by the British with respect 
to their present restrictions. If our laws permitted 
combinations of American firms in import trade, it 
would be possible to control such markets as rubber and 
other commodities of which we are the world's largest 
consumers but for which we are dependent on some 
other nation for our supply. Since this is impossible, 
the most hopeful prospect lies in a friendly understand- 
ing between the producing and consuming industries. 

Standards for 

Heavy Chemicals 

S TANDARD specifications for heavy chemicals have 
been discussed from time to time, but no one seems 
to have made any very striking progress on the subject. 
For some reason the manufacturers have been unwilling 
to take the initiative in drafting such specifications. 
And the users have been scattered through so many 
industries and have been so poorly organized as to pre- 
clude any effective action on their part. However, a 
movement that is steadily gaining ground promises to 
remedy this defect. 

The Federal Specifications Board of the United State# 
is constituted of representatives of various government 
departments interested in purchases. Sub-committees 
of this board are appointed to draft specifications for 
the various commodities that the government buys in 
quantities. One of these commodities now receiving at- 
tention is sulphuric acid for storage batteries. No sub- 
committee has as yet been appointed, but it is proposed 
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that there shall be such a committor to consider the 
specifications now being drafted for this purpose by the 
Bureau of Standards. Certainly some definite specifica- 
tions can be expected during the next few months. 

Sulphuric acid is produced in many qualities and sold 
under many trade designations. One of the principal 
uses of sulphuric acid which demands a staple and uni- 
form product is the storage battery. II is estimated 
that from 50 ,000,000 to 100,000,000 pound* of sulphuric 
acid goes into batteries every year and that there is no 
particular reason why there should not be a uniform 
requirement as to the quality of this acid. The Bureau 
of Standards proposes to find oul what can reasonably 
be required and what is essential for proper service 
from this material. 

The specifications which the bureau proposes will 
doubtless find wide application and it is almost certain 
that they will eventually become the official requirement 
for all acid purchased by the government. When that 
is done, hundreds, if not thousands, of other purchasers 
are likely to copy the government requirements. This, 
therefore, is a movement which the manufacturers of 
acid cannot ignore. It is a movement which is more 
than likely to determine what quality of acid they will 
have to make sooner or later in order to supply the 
demand. It is another case in which tin 1 manufacturers 
will do well to take steps for active co-operation with 
the government, in order that the most effective and the 
most workable requirements may be fixed to the mutual 
advantage of producer and user. It is not too much 
to hope that such co-operation can be arranged at once 
for this material. And one may even expect that this 
co-operation will demonstrate some workable scheme 
for the drafting of standards of quality for many other 
important heavy chemicals. 


Palm! Office 


quate housing and filing facilities for these documents. 
Certainly no one will deny that something must be done 
to safeguard these records. 

Journalism — 

Technical and Otherwise 

KITING and reading are complementary, botii are. 
essential to what is still the most satisfactory 
method of transferring thought despite modern inven- 
tion. Skill is acquired by practice, aided by an appre- 
ciation of common-sense principles. Facility in reading 
is governed by the limited service of the human eye, 
with or without artificial aid to sight, although it is 
probable that future generations will read more by the 
ear and less by the eye. 

A good writer is recognized by two dominant char- 
acteristics: economy in words and an absence of am- 
biguity in the message. To convey the facts tersely, 
without the remotest possibility of misinterpretation, 
without necessitating any mental choice as to meaning 
on the part of the reader, and without inviting literary 
criticism this is the essence of good journalism. 
Effective writing is so unobtrusive that its virtues- 
often pass unobserved. How often need an item or an 
account in a daily newspaper be read more than once, 
or any part of it more than once, to appreciate the. 
message? If clarity and brevity be the essence of good 
journalism, have we not been tardy in paying tribute to, 
the daily press? Is it not somewhat pathetic that a 
veteran journalist, Chester A. Lord, should feel obliged 
to take up his pen to defend and give credit to news- 
papers in “The Young Man in Journalism,” recently 
published by the Macmillan Co.? A little retrospection 
and analysis will show that the bouquet is well deserved. 

The main characteristics of contemporary newspaper 
journalism form an excellent example of the application 
of common-sense principles, principles that are so logi- 



Rwords in Danger 

F OR many y^ars the government has been grossly 
careless of its irreplaceable, invaluable records of 
public business. During the present session of Con- 
gress, the House of Representatives decided that an 
archives building should be constructed and authorized 
an appropriation for that purpose. But the Senate 
thought otherwise, and for the present the opportunity 
has passed for undertaking the plans and construction 
of such a building. 

Among the most serious problems of this sort that 
demand immediate consideration is the protection of 
Patent Office records. These original documents are of 
inestimable value to industry, yet they are stored on 
rough wooden shelving along the public corridors of 
the building, forming a fire hazard of almost* unparalleled 
magnitude. In this matter the Department of Interior 
and the Commissioner of Patents are helpless, for Con- 
gress has persistently declined to give adequate storage 
space or provide any facilities for the care of these 
documents. 

There is now proposed a special Congressional com- 
mission of investigation. The problem is so clear that 
it seems absurd to have such a commission appointed; 
but it appears to he necessary that the Congressmen 
see with their own eyes and pass upon the question in 
their official capacity. Let us hope that this commission 
will be authorized at once, and that it will be so thor- 
oughly convinced of the need th/at it will overcome Con- 
gressional negligence and provide at an early date ade- 


cal that they can be commended to the attention of all’ 
writers, especially those w r ho contribute to the technical 
press. The primary essentials are clarity and brevity, 
in the order named. Ambiguity is not tolerated; there, 
is no justification for excusing it in scientific literature. 
As to brevity: it may take one man — the author or the 
editor - a few hours to condense a manuscript 5 per 
cent, but this may save ten thousand hours of profitless 
reading by others, besides enhancing the contribution 
by increasing its clarity. A recognition of these com- 
mon-sense facts by newspapermen has been responsible, 
for tlie supremacy of the English-speaking press today. 
For clarity, there is nothing to surpass the news items 
in the great dailies; for literary merit, the editorials. 

It is well, therefore, that we take the opportunity to, 
pause from our allotted tasks to pay tribute and give 
credit where both are due. We appreciate the striving 
for efficiency and accuracy that has marked the jour- 
nalistic career of men such as Mr. Lord; and we wel- 
come the sane and sensible advice he gitfes. Although in-, 
tended primarily for the would-be newspaper journalist, 
the book we have mentioned should be read by all who. 
put pen to paper. The chapter on composition should 
be especially valuable to the technical writer. One quo- 
tation from an address by Lafcadio Hearn is worth 
repeating: “To produce even a single sentence of good 
literature requires that the text be written at least 
three times.” Repeated revision is essential. It is only 
by patience that the non-essential can be eliminated, and' 
the simple, direct message framed to take the place of’ 
the verbose interpretation of first thopght. 
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The Struggle 

On the Ruhr 

W ITH the French grip tightening on the industries 
of the Ruhr and temporarily strangling the indus- 
trial life of that region, and with German resistance 
intensified to the utmost, the outcome has become 
largely a question of endurance. It is quite evident, 
as intimated in our editorial of last week, that the 
French are in for a long siege that will be terminated 
only bv German capitulation or the introduction of side 
issues not now in evidence. The important question, 
then, becomes one of endurance and we may profitably 
inquire into the respective resources of the contestants. 

In Germany fuel and food are the critical factors. 
Our information is that as far as fuel is concerned, 
German industry outside the Ruhr can continue to func- 
tion normally to about the middle of April. After that 
date the country will be dependent on outside sources 
Jor from 50 to 65 percent of its needs. Food supplies, 
of course, are growing short; and the situation is 
strained by reason of the fact that Germany's credit 
js poor, being limited to the value of her exports. 
Inasmuch as the latter are decreasing from day to day, 
it is readily seen that the possibility of providing food 
from this source is rapidly waning. This means that 
the government may have to draw on its internal gold 
reserve, which we are informed amounts to about 
$175,000,000. Should the situation become desperate 
enough to warrant expenditure of part of this reserve 
for food, it is doubtful if even France could or would 
prevent it. 

In France conditions are none too good. Coal is 
short, credit has been somewhat damaged and com- 
modity prices are rising. Nevertheless from a material 
point of view the resources of the French are more 
comprehensive and flexible than those of the Germans 
and consequently the former probably can last longer 
in the present struggle. On the other hand, France 
has to contend with the influence of public opinion on 
the acts of the government. Whether the French offi- 
cials entertained any delusions on the immediate out- 
come of the occupation of the Ruhr, it is certain that 
the French nation believed that economic relief would 
be an immediate consequence. What will be the reac- 
t ion in France when people realize that no great recov- 
ery of reparations is to flow from the Ruhr itself and 
that there is no immediate economic relief in sight? 
There must be inevitable disappointment; and it is a 
question how long the government can withstand thot 
reaction. Other questions also may arise to modify the 
French program, such as outside and independent agi- 
tation for the establishment of the Ruhr as a separate 
state. In addition there are those who believe that the 
Present occupation may extend indefinitely, even to the 
acquisition of territory. As to this, the French policy is 
m clearer than when the Ruhr was first occupied. 

There has been some talk of intervention by Great 
Britain or the United States, but it is doubtful if this 
come about without invitation. Reliable advices 
ndicate that there is a stronger spirit of unity among 
German people than at any time during or since 
ihe war. Apparently the French also are at present a 
Ur >it in support of their government. Under these 
1 renditions it must be evident that no successful inter- 
action could be made, as it would not be welcome by 
ether side. Until one or the other or both of the 
( ontestants ask for outside aid it is quite likely that 
ho nation will interfere with the present French plans. 


Why Should We Be 

Interested in European Conditions? 

B ACK in 1920 one of the common plaints of industry 
was the lack of raw materials. The threat of a 
world shortage of crude stuffs for our factories was a 
subject of grave concern. Now, of course, we realize 
the fallacy of our vision; we were working up the raw 
materials of the world and when the break came in the 
world's economic equilibrium we were not long in find- 
ing out that industrially we were organized on much too 
large a scale. 

In the process of liquidation that followed it was the 
producer of raw materials who was the first to be 
affected. Wherever possible the production of basic 
materials was curtailed and the industries drew upon 
existing stocks. The more effectively this process was 
carried out by the raw material producer, the sooner 
the consuming industry completed its readjustment. In 
the case of copper the mines were closed down and 
it is only with the recent revival in prices that the 
copper industry has been at all active. Cotton produc- 
tion was curtailed, not voluntarily by the producer, 
rather through the ravages of the boll weevil. As new 
rubber plantations came into bearing it became ap- 
parent that our supply of this raw material could not 
be diminished, at least not without the drastic measures 
which have since been instigated by the British grow- 
ers. Steel, the most important of all raw materials, 
was seriously restricted in the latter part of 1919 by the 
steel strike and later by the walkout in the bituminous 
coal fields. However, it was the great producer of food- 
stuffs, the American farmer, that has suffered most 
acutely. He was not so successful in curtailing his out- 
put and the market for his product* had disappeared over 
night. We awoke to the fact that we had been selling 
too much on credit to Europe, that our debtors were not 
working nor was there evidence of their intention to do 
so. Our loans to European countries, with the excep- 
tion of England, had been dissipated in military ex- 
penditures, in speculation over reparations. Thrift had 
given way to extravagance. 

Dr. B. M. Anderson, a noted economist and the chair- 
man of the conference on European rehabilitation which 
was held by the Institute of Politics at Williamstowil 
last summer, has recently said that there are two wayg < 
to straighten out the present situation. In the first 
place we can sit passively by and watch the process run 
its course. Gradually the farmers and the industries 
in this country which are dependent upon a world mar- 
ket for their goods will be forced by foreclosure to 
contract their operations to the point where production 
will be balanced by our own consumption. This process 
will prove long and tedious — 10 years is Dr. Anderson's 
estimate — and it will be consummated only at the 
expense of sacrificing much of our present industrial 
system. The other way, and the more fruitful course 
for us to pursue, xs to help get Europe back on her feet. 
We must assist in restoring the world’s economic equi- 
librium by making a good debtor out of a bad debtor. 
Drastic reforms are necessary, and they will come only 
when we can tie together into one settlement the 
currency, financial and reparation problems of the 
former belligerents. Additional loans, proposals of 
debt concellation and intervention in the present polit- 
ical situation will be ineffective unless there is a return 
to the gold standard, so that national expenditures, in 
some way or dther, cap be measured in terms of actual 
production and enterprise. * 
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Readers' Views and Comments 


Th<* (IhuuflVur 
Anpiren 

To the Editor of Chemical & Metallurgical Engineering 

Sir: — Y our editorial in the issue of Feb. 21 about 
the Society of Professional Automotive Engineers over- 
looked the fact that these aspiring chauffeurs were 
about to jump from the frying pan into the fire. The 
society aims “to protect its members from increasing 
laws levied on operation of automobiles,” and since its 
headquarters are in New York, presumably the onerous 
laws of which it complains are the laws of the State 
of New York. The laws of New York about automo- 
biles are mild compared to the law which goes into effect 
after April Fools’ Day regulating and defining the prac- 
tice of professional engineering. This law requires 
professional engineers to be licensed and sets up certain 
standards of training and experience requisite to the 
issuance of a license. This is clearly meddlesome inter- 
ference with the inalienable rights of those who drive 
cars of the better sort, and no doubt the society will 
use the full power of its 4,000 votes to sefe that its 
members are not compelled to pay another $25 fee in 
addition to the heavy burdens they already bear. 

On reading Chapter 581, Article IV- A, of the laws 
of New York, some may have wondered how the Legis- 
lature came to couple professional engineering and land 
surveying in the same breath. As the law is worded, 
one might think that surveying is the highest form of 
engineering with which the Legislature was acquainted. 
The Society of Professional Automotive Engineers 
might well begin its educational work in Albany before 
it is too late. Louis Weisberg. 

N.'tt \ diK <’>t\ 

Marketing Ideas 

To the Editor of Chemical S: Metallurgical Engineering 

SlR:-~ He who can solve the problem of marketing 
ideas, according to E. H. in your Jan. 3 issue, will bring 
fame to the successful aspirant, and peace and content- 
ment to many inventors who know the ways of matter 
but not the ways of men. Po this sentiment there should 
be ready concurrence. If the technician negotiates with 
a business man, continues our informant, the chances 
are that the idea he propounds will die. To prove the 
truth of this one need only record the experiences of 
thousands; but the remark contains the germ of an idea 
that, in my opinion, should be fruitful of result or, at 
least, is worthy of discussion. 

The trouble with the majority of inventors is that 
they have no commercial instinct and cannot bring them- 
selves to acquire it — they can never become business 
men. One can admit the ability of the ordinary tech- 
nician to develop an idea through the laboratory stage, 
but few there are like the chemical engineer of whom 
E. H. speaks — who can adequately protect an invention 
from plagiarism or theft. Patenting is a business; it 
cannot be successful unless ample financial backing is 
available, unless each and/ every possibility of business 
competition is anticipated, unless a suspicious eye is 
kept on the legal sagacity of competitors. 


The marketing of an idea should also be viewed as 
a business proposition, to be put through by a business 
man. This is the crux of the matter. Every movie 
star employs an attorney or a business manager, to 
arrange, to argue and to bargain — always with an eye 
to adequate financial return—although his principal 
usually lacks none of the push required to advance his 
or her claims to distinction. How much more necessary 
is it for the scientist or the technician, absorbed in his 
work and living above the atmosphere of commercial 
greed, laboring for the love of achievement, as averse 
to bargaining for remuneration as he is to compromising 
with facts — how much more necessary is it for him to 
have a business manager to see that proper protection 
is secured for ideas evolved, that adequate recompense 
is arranged for personal services, that fair and equitable 
agreements only are signed. 

I suggest that there is scope for an organization of 
professional men with commercial training to act as 
intermediaries between the man of science and the man 
of business. As the matter stands at present, the in- 
ventor-technician has to fight against elements with 
which he is unfamiliar— against shrewd and highly paid 
attorneys and patent experts who represent business in- 
terests anxious to get ideas for nothing and professional 
service for next to nothing. The chemical engineer will 
come into his own when he is protected by the same 
type of business acumen that has deprived him of his 
just reward in the past. Alpiiita. 

San Francisco, Calif 

Lime Production Statistics for 1922 

It has been estimated by the United States Geological 
Survey that during 1922 there was a material increase 
in the production of lime. Statistics show that approxi- 
mately 3,528,000 short tons of lime, valued at $33,057,- 
000, was sold during the past year in the United States, 
including Hawaii and Porto Rico. These figures rep- 
resent an encouraging increase of 39 per cent over the 
previous year, when the production of 34 states de- 
creased and only 8 reported a larger output. Producers 
of lime on a small scale who supply markets largely 
dependent upon local demand report a decrease. 

Although the scarcity of coal has resulted in the use 
of wood for fuel by many manufacturers, approximately 
the same number of plants are reported still in opera- 
tion. Economic conditions are such that the demand 
for lime has improved, but prices show a distinct down- 
ward trend. Labor has been easily secured, but many 
transportation difficulties had to be overcome. 

Lime for building purposes has reported the largest 
increase in production, ranging from 3 to 75 per cent 
among the various manufacturers. Chemical lime has 
also increased appreciably, reaching a record output of 
300,000 short tons, as compared with 107,664 short tons 
sold in 1921. These figures, however, apply only to 
refractory lime (dead-burned dolomite) used for patch- 
ing and lining basic open-hearth furnaces. Agricultural 
lime, on the other hand, does not report a similar im- 
provement as construction and chemical lime, owing to 
the farmers' inability to buy the raw material. 
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The Sterling Chemical Laboratory 
of Yale University 


Description of the Building Erected as a Memorial to John W. Sterling 
and Which Will Be Dedicated During the Spring Meeting of the Ameri- 
can Chemical Society in New Haven — Construction is Planned to 
Meet Immediate Needs, With Flexibility for Changing Requirements 



T HERE was John W. Sterling, who went io Yale, 
took the good old prescribed course, “made Bones,” 
was called Jack by his fellow students, according 
io the class-book, and was graduated in 1865. He was 
ii quiet man, not addicted to display; he studied law, 
settled down to practice in New York, did well at solv- 
ing the problems of corporations and practiced the 
philosophy of Coue in gaining day by day more and more 
affluent clients, among whom were finally included the 
kite James J. Hill and Lord Stratheona. He attended 
strictly to business, did not even take the trouble to 
marry, lived quietly, and in the course of time went the 
way of all flesh. When his will was read, after a number 
minor provisions, a board of trustees for the resid- 
uary estate was named, who should administer it to pro- 
vide chiefly memorial buildings and professorships for 
Yale University. And the residuary estate footed up 
t() nearly twenty millions of dollars. It was a cheerful 
''Urprise. 

The first building to be constructed was the Sterling 
r hemical Laboratory, which we are about to describe. 
This is now completed, and will be formally dedicated 
'hiring the spring meeting of the American Chemical 
mieioty, on the one hundred and nineteenth anniversary 
h the first lecture delivered in Yale by Benjamin Silli- 
jhan, Sr. Its cost is said to be about two million dollars. 
The next building will be the Sterling Hall of Medicine 
ari d a Museum, both of which are now being erected, 
mid there will follow a. new library. 

The Sterling laboratory is designed to house all major 
chemical activities of the university except the de- 


partment of physiological chemistry, under Professor 
Mendel and his associates, which remains with the 
Medical School and will later be provided for in the 
Hall of Medicine. The work in metallurgy and allied 
subjects is well cared for by the Hammond Metallurgical 
Laboratory* a gift to Yale by John Hays Hammond. 

At the very outset there was a difficult problem to be 
met. The site was provided on a hillside, with the front 
and main entrance at the lower, and the back at the 
.higher, part of the slope. The university corporate 
authorities and the trustees of the fund desired it to 
be as a memorial laboratory, monumental in design, 
and Delano & Aldrich, an eminent firm of architects, 
distinguished for its good taste in form and line and 
color, was engaged. 

On the other hand, the faculty of chemistry knew 
very well that the merit of a laboratory consist** aside 
from needful equipment and the convenience of its ar- 
rangements, in good light and a great measure of flexi- 
bility. It should be more of a factory than an office. 
Saw-tooth roofs with overhead northern lighting over 
a single story appealed to them as the most desirable 
form of building for this purpose. This is the same 
conclusion as that reached by Sir James Walker when 
the new laboratory of the University of Edinburgh was 
built, to the amazement of the Scotchmen. 

Some eminent chemists bold that in building a labora- 
tory one should not aspire to set up more than tem- 
porary structures, because much of what is within is 
bound to suffer corrosion and deterioration, and re- 
quirements are sure to change with everchanging and 
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always new problems to be solved. A perfect layout 
for one kind of work is wholly inconvenient for that of 
another type which it may be desirable to take up shortly 
afterward. So the faculty had the problem to meet to 
include* in a memorial building, a factory plant which 
may be changed and shifted about to meet the needs. 
Now the faculty of chemistry at Yale is a very intelli- 
gent body of men, and the same may be said of the cor- 
porate authorities of the university and also of the 
architects. Therefore they did not quarrel over it. 
They studied the problem, and arrived at a remarkably 
practical solution. 

The front, which extends over the whole width, is a 
building by itself, divided from that which is back of 
it by a large hall, of which we show a cut. Here, in 
the front building, is the vestibule, to the right of 
which is the oflice of the chairman of the department, 
Prof. John Johnston. Ccjpt rooms and class rooms take 
up the rest of the space on the ground lloor. On the 
floor above are two large auditoriums, one on each 
side of a great window above the entrance and vestibule, 
with a preparation room between them, as shown on the 
main floor plan. The lecture rooms are flanked by two 
class rooms on either side. 

A railway runs through the preparation room and over 
the platform in each auditorium, so that the set-up for 
each lecture is made in room 159, and then wheeled 
either into 1(50 or 110, as desired. All the platform 
desks for these two lecture rooms are on wheels. There- 
fore lectures which involve wholly different apparatus 
may be given in consecutive hours in the same audi- 
torium, because everything in front of the professor is 
wheeled away as soon as he is finished, and another 
train of desks, all prepared and joined together, is 
wheeled in for the next. 

The dividing walls which separate the various rooms 



in this front building are not structural, so that any 
change may be made in the size or the arrangement 
of rooms without affecting the building proper. 

In order to preserve architectural unity and to hide 
the factory construction within, a narrow structure ex- 
tends hack the full length on each side from the front 
building. On the lower floor the excavation extends 
only half way back, owing to the side-hill formation, 
and in these narrow side buildings are contained offices 
and research laboratories. Half way back on each 
external side is a bay, and these include on one side a 
machine shop, and on the other a larger research labora- 
tory. On the main floor throughout the full length are 
research laboratories and offices, with the library in 
the right-hand bay and a class room in that on the left. 
These two outside buildings constitute a so-called “archi- 
tectural screen,” and extend up one flight above the main 
floor, providing sleeping apartments for research 
students on one side, and more research laboratories 
or additional sleeping quarters on the other. 

The above three structurally independent but con- 
nected buildings constitute a great U, 328x256 ft. at 
maximum. Within the U is the undergraduate labora- 
tory proper. The lower floor, which, as we have noted, 
extends only half way back, contains a delivery court 
with driveway and store room, stock room and other 
conveniences, all artificially lighted, and also the labora- 
tory of industrial chemistry. This extends in part 
through the main floor and is equipped with two galleries 
and a traveling crane running over the greater part 
of its length. A connecting room is provided for grind- 
ing machinery and furnaces. 

The main floor is of two stories in front and one at 
the back, covered with saw-tooth roof and light from 
northern exposure. The glazing is heavy wire glass 
and is double, with air spaces between, thus avoiding 
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excess heat in summer. It contains the undergraduate 
teaching laboratories, thus lighted from above, and all 
partitions may be removed and changed about as needed, 
without disturbing the building 
proper. Abundant flexibility is thus 
assured. Teaching laboratories are 
restricted to a limited number of 
students working at one time, thus 
avoiding the tendency to “study in 
lockstep,” which sometimes occurs if 
laboratories grow too big. A very 
clever arrangement in the rooms 
devoted to quantitative analysis con- 
sists in the balance room, which is 
long and narrow, and extends 
through the unit as an axis. Swing- 
ing doors open into each aisle, which 
makes the balances readily accessible 
to the workers. A draft of air blows 
into this long room and when the 
doors are opened it blows into the 
laboratories. This increases the 
•abundant ventilation and avoids a 
return current with its corrosive 
effect on the balances. The balance 
tables cover the entire width of the 
rooms, which discourages conversa- 
tion. 

The laboratory of elementary 
'chemistry is divided so as to pro- 
vide places for thirty-two students 
in each room, and it has a total capac- 
ity for eight divisions of students, 
t>r 1,280 in all in the suite of five 
rooms. The qualitative laboratory 
is in two sections with eighteen and 
sixty work places respectively. For 
organic work there are two suites, of 
which one, of three rooms, is for 
elementary and the other, of two 
rooms, for advanced courses, "fhese 
are also provided with a central bal- 
ance room and Kjeldahi room. In 


addition there is a large, unit for 
advanced research in organic chem- 
istry. The physical chemistry depart- 
ment is arranged with balance room 
similar to that in the quantitative 
unit, and is provided with thermostat 
tanks with means for steam and elec- 
tric heating, cold water circulating 
coils for cooling, electrical equipment, 
etc. 

In the northeast corner of the plant 
is a large underground chamber and 
elsewhere there are special spaces pro- 
vided for conducting research at con- 
stant temperature, at high pressures, 
for photochemistry, etc. Indeed the 
scope of major research which may be 
carried on in this splendid new labo- 
ratory is very large and it reflects 
great credit on the chemical faculty 
for remarkably shrewd and far-seeing 
planning by its members. We believe 
it would bo profitable for those chem- 
ists who expect to attend the spring 
meeting at New Haven to bear in 
mind those lines of research which they would like to pur- 
sue, and observe during their visit to the laboratory what 
provision has been made for meeting such requirements. 
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ments. The physical equipment of the laboratory has been 
selected with great care. In order to eliminate losses 
from deterioration a drainage system has been installed 
consisting entirely of chemical earthenware. The lines 
of this system are straight, without traps or vents. 
Where the system discharges inlo the sewer are two 
large catchbasins. The sinks are also of chemical 
earthenware, and each is sealed by moans of a bell trap 
which prevents the escape of fumes into the work rooms. 

The plumbing fixtures are of brass with dull nickel 
finish. Standard hose-connection tapers have been used 
for those which are provided with rubber-tube connec- 
tions. Hot-water is secured by means of a steam- 
water mixer, which will provide water at any desired 
temperature. 

Work benches and tables are of Alberene stone, sup- 
ported by the same cast-iron frames which carry the 
sinks and plumbing. These frames arc attached to 
the fioor by pins which are threaded through washers 
and permit the benches and tables to be made exactly 
level. Wooden cabinets are raised from the floor several 
inches by cement pads. 

In constructing the building, red brick and brown 
sandstone have been used for external walls. Interior 
walls are of red or buff pressed brick. Floors of the 
main laboratories in the saw-toothed roof section are 
concrete. All corriddrs have tiled floors. The roofs 
are of glass and “Pyrobar ” Care has been taken 
throughout to protect the <j;uctural materials from the 
action of chemicals. 


The general harmony of the planning and of the layout 
impresses one with the notion that the Yale faculty of 
chemistry pulls together and is developing an esprit de 
corps which prevents any working at cross-purposes. 
One gathers the conviction that chemistry is bound to 
grow at New Haven as one of the great, learned pro- 
fessions, and that this will include industrial research 
of the highest order. 


Impossibility of Accurately Controlling 
Sulphur Production 

Although sulphur deposits have been worked in many 
parts of the United States, practically the entire output 
is now obtained from the deep-lying sulphur deposits 
of Louisiana and Texas. When the wells in this region 
are once heated, it is not economical to allow them to 
cool until they have been exhausted. For this reason 
and because of the desirability of maintaining stocks 
above ground, more sulphur is often mined during a 
year than is marketed. A diligent search for new uses 
for sulphur has ensued and efforts to expand old uses 
have been made. The further use of sulphur as a fer- 
tilizer has received especial attention and most of the 
agricultural experiment stations are aiding in this 
research. Experiments in the use of sulphur as a com- 
ponent of acid-proof cement and acid-proof construction 
material have also yielded promising results. Sulphur 
is now one of the few commodities of which the price 
is lower than before the war. 
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Winter Meeting of the Mining Engineers 

Dr. Rosenhain Delivers the Institute of Metals Lecture — Advanced Physical Metal- 
lurgy Almost Excludes Consideration of Manufacturing Problems — President 
Mathewson Pleads for Greater Sociability and Fewer Formal Technical Sessions 


F ROM the attendance at the various sessions, the 
interest manifested in the papers, and the dis- 
cussions which ensued, the Institute of Metals 
Division appears to be the most active branch of the 
American Institute of Mining and Metallurgical Engi- 
neers. Possibly not so much information on non-fer- 
rous ore dressing and smelting should be expected in a 
New York meeting, owing to its geographical situation; 
but this should be no bar to active work among the 
iron and steel men. Yet the disparity in interest was 
obvious to many observers. 

Institute of Metals Annual Lecture 

Perhaps the Institute of Metals profited from a run- 
ning start. Certainly the technical feature of the first 
day, if not of the entire meeting, was the annual lecture 
of the Institute of Metals, given this year by the emi- 
nent English metallurgist Dr. Walter Rosenhain. His 
discussion on '‘Solid Solutions” was at once erudite, 
fluent and interesting, and held the close attention not 
only of the physical metallurgists present but also of 
many hundreds of listeners who were relative strangers 
to the subject under study and even of the instruments 
by which the structure of metals can be studied. Space 
limitations preclude more than mention of the event 
at this time — a full digest of the lecture will be pre- 
sented in these columns next week. At this point, how- 
ever, it may not be amiss to compliment the Institute of 
Metals Division, and especially its indefatigable secre- 
tary, W. M. .Corse, for their enterprise. Announcement 
that Dr. Zay Jeffries will be the third lecturer insures 
that the high quality set by Bancroft and Rosenhain 
will be maintained one year hence. 

Social Activities 

E. P. Mathewson, the incoming president, stressed 
the importance of social activities to the suceess of the 
Institute in his address at the banquet. His words were 
homely, but were expressed in a straightforward man- 
ner which everyone who knows him would expect. Re- 
calling that the bond of union cementing the A.I.M.E. 
was of course the technical interests of the members, 
this will fail if it .does not satisfy the social aspirations 
of the technical men. Dry-as-dust papers must be re- 
placed by those which will elicit animated discussion; 
these discussions must in some way be carried to the 
outlying members, either by frequent regional meetings 
or even by wireless. In other words, the technical in- 
terests of the members should be nothing more than 
an excuse for them to meet, to merge their personalities 
and become more human. 

Award of the James Douglas medal was made to 
Frederick Laist, manager of the Anaconda Works, for 
his achievements in the metallurgy of copper and elec- 
trolytic zinc. In a brief speech of acceptance he said 
the achievements, such as they were, were the result of 
wholehearted co-operation of hundreds of assistants, 
and he wanted his hearers to know that, and he wanted 
his assistants to know it, as well. 


The usual round of luncheons and theater parties, a 
dance and a smoker were well attended. On Washing- 
ton’s Birthday a special train took the members to An- 
sonia, Conn., where they inspected the extensive mills 
of the American Brass Co. Can it be that this red- 
letter day ushers in the open door in the brass industry? 

Diffusion in Solid Solutions 

• 

Dr. Rosenhain, in his lecture, showed how the prop- 
erties of solid solutions can be explained by considering 
their atomic arrangement. It was therefore fitting that 
at a later session Dr. Edgar C. Bain should describe how 
the X-ray can be used for crystal analysis, and present 
the information thus found for cored crystals, inter- 
metallic compounds and solid solutions. His two con- 
tributions have already been printed in full in Chem. & 
Met. (Jan. 3 and 10, 1923). 

In the discussion, Jerome Alexander raised two ques- 
tions: Whether there was a possibility of a molecular 
aggregation in solid solutions (such as, for instance, in 
ice, which is thought to be 11,0,,), and second, whether 
a spheroidal or colloidal state intervenes between a true 
solid solution and a two-phase mixture of observable 
units. Dr. A. St. John reported that he has been able 
to prepare materials in extremely fine particles. It is 
well known that a crystal size which may with difficulty 
be resolved under the microscope produces an X-ray 
diffraction pattern which contains well-defined narrow 
bands or lines. As the size of particle decreases, the 
bands widen, but still have a well-defined maximum. 
Subdividing the particles still further — to less than 
colloidal size and approaching particles estimated to 
contain no more than 125 atoms, the pattern is still 
observed. Each line has spread out into an extremely 
broad band— a beam which theoretically should be con- 
centrated at a deflection of 24 deg. occupies the space 
from 15 to 32 deg., but there is still an observable 
concentration of intensity at 24 deg. Further subdi- 
vision of the particles would mask the true effects still 
further, but the speaker felt that if he could manufac- 
ture a material of cubic crystals containing only 8 
atoms it would produce a very cloudy film still having 
the slightest maximums. 

Such markings would be observed superimposed on 
the pattern of the solid solution if the “stranger” atoms 
occupied definite positions in the lattice, even though 
this regularity was interrupted at random every few 
atoms distance. 1 So far the most minute search had 
failed to show any such effects in solid solutions; there- 
fore the speaker was forced to the conclusion that the 
regularity of distribution of stranger atoms in solid 
solution, though great, was not such that they occupied 
the northwest corner of alternate cubes, for instance, 
thus building up an interpenetrating lattice of their 
own. , 

In response to the second question— i.e., Does the col- 

, Dr. Bain has pointed out, however, that it an interpenetrating 
lattice is displaced regularly, and not at random, a general can- 
cellation of X-rays occurs, and no trace could be found on the 
film. 
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loidal state intervene in the decomposition of a solid 
solution?— Dr. Jeffries expressed the opinion that it 
necessarily must. Colloidal state is a condition of size; 
it must intervene between atomic dispersions and micro- 
scopic crystals. Annealing of solid solutions at a tem- 
perature at which they are stable causes diffusion of 
stranger atoms. Annealing at unstable temperatures 
allows precipitation of excess constituent and involves 
aggregation of stranger atoms; this precipitation starts 
at random centers, and as the particles grow in size they 
pass through the colloidal state; but at all times the 
particle is crystalline, and it grows by adding on one 
atom at a time. Dr. Rosenhain did not agree entirely 
with Jeffries’ view, even admitting that they were 
largely speculating about an unknown mechanism. He 
suggested that when atoms begin to leave solid solution 
they do not do so easily— conditions must be right. 
Whether they could aggregate would depend largely 
upon their own mobility and the expansivity of the 
lattice in which they were trapped. Consequently pre- 
cipitation of excess constituent caused a general upset; 
each tiny crystal of insoluble substance is not well ar- 
ranged and in turn would be surrounded by masses of 
mother lattice, badly disturbed or even disintegrated — 
almost approaching the amorphous condition. If this 
does not recrystallize quickly, considerable hardening 
•ensues. 

Metallography of Aluminum Alloys 

E. H. Dix, Jr., of the Army Air Service, presented 
two papers on the “Preparation of Aluminum Alloys for 
Metallographic Study” ( Chem . & Met., Dec. 20, 1922) 



and on the “Occurrence of Iron and Silicon in Alu- 
minum.” Equilibrium conditions have been worked out 
in the Eleventh Report of the Alloys Research Commit- 
tee, but cast alloys or commercial annealings fail to 
approach this state, and contain some puzzling tran- 
sition bodies. In very low-silicon ingots dess than 0.10 
per cent), iron exists as FeAl,, in very brittle, thin, 
intersecting plates of blue-gray color (Fig. 1 of the first 
contribution). With increasing silicon contents— in 
fact in all commercial ingot— another substance ap- 
pears, which has been called “A r constituent” and is 
thought to contain iron, silicon and aluminum. It has 
a habit very similar to FeAl., and is light gray in color. 
“X-constituent” and FeAl, can be differentiated by the 
fact that the latter retains its color after etching 30 
seconds in II NO.,, while the former becomes a watery 
gray. As silicon goes stilly higher, all the iron enters 
the A'-constituent, and no TeAl, is found. “Chinese 

mnvl/inrra oLrvwn in *> r\f fV»o fir*af mnor 


etch like this, and are characteristic of aluminum alloys 
containing equal amounts of iron and silicon. It is 
often found near the pipe in ingots where needles of 
FeAl, verge into it (Fig. 1 herewith) and evidently is 
the low-melting point constituent in the Al:Fe:Si 
series. Some unknown constituents occur in cast sam- 
ples containing more silicon than iron. For instance, 
Fig. 2 herewith ( A1 : Fe : Si 97:1:2), contains light gray 
needles of the X-constituent, rounded purplish particles 
of silicon, and a rectangular blue-gray constituent 
whose identity is unknown. Complex needles are often 
found containing a core of FeAl.,, a sheath of X-con- 
stituent and an intermediate layer — probably a transi- 
tion compound which would disappear if properly an- 
nealed. These reactions are very slow, however. 

Mr. Dix presented some experiments to demonstrate 
that the X-constituent is certainly not FeSi, but prob- 
ably contains a relatively small amount of silicon. 

“Thermal Properties of Aluminum-Silicon Alloys” 
were given by Junius D. Edwards. 2 It will be remem- 
bered that if an 88.4:11.0 A1 : Si alloy be prepared by 
melting pig metal, it will consist entirely of a eutectic 
aggregate; but if a trace of alkali metal be added, 15 
per cent Si will have to be present before the eutectic 
is reached. Silicon alloys were shown by Dr. Edwards 
to have a very low solidification shrinkage, and this ac- 
counts for their superior ability to run sound castings, 
free from pipe. Responding to inquiries about the rea- 
son for the bizarre displacement of the equilibrium, Zay 
Jeffries said that his associates regarded the action of 
sodium, the modifying agent, as one of obstruction to 
crystal growth. Sodium is but very slightly soluble in 



aluminum, even when liquid; therefore the chance of 
any sodium entering the solid and forming a ternary 
eutectic was not very great. Probably less than 0.02 
per cent sodium remains in the solid alloy. But that 
small amount which did alloy with the liquid precipi- 
tates before the freezing of the aluminum into an in- 
finite number of very fine particles of colloidal size or 
even less. These really act as an obstruction to the 
growth of the grains, interfering with the migration 
of the silicon and aluminum atoms necessary before 
they can attach themselves to pre-existing nuclei. This 
sluggish movement of the atoms is also in effect an 
undercooling of the whole alloy, which in turn is known 
to promote fine-grained structures, growing from many 
centers. Other examples of the interference to crystal- 
lization offered by foreign particles are well known; 
notably thoria in tungsten. 
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Selenium and Tellurium 

These interesting metals— recovered during the 
•electrolytic refining of copper— were discussed by 
Victor Lenher, of the University of Wisconsin, after 
describing their occurrence, chemical relationships, and 
analytical methods. At the present time about 100,000 
lb. of Se is recovered annually— more could be had if 
it could be sold. It costs about $2 per lb., and is largely 
u§ed in the manufacture of ruby glass and as a deeoi- 
orizer of white glass. A small amount of crystalline 
modification is used in the selenium cell, which has the 
remarkable property of responding to light waves. 
Selenium oxychloride is a solvent for a wide range of 
organic substances. 

Tellurium resembles antimony in appearance. But 
few uses have been found, and its production is nom- 
inal, although 150,000 lb. of the element could be 
recovered annually. Some of the best ceramics are 
colored by tellurium. 

Brittle Malleable Iron 

It has long been known that perfectly normal malle- 
able iron, having a ductile black fracture, will be con- 
verted by hot-dip galvanizing into a brittle material, 
having a white coarse crystalline fracture and low re- 
sistance to shock. Preliminary work by the Eastern 
Malleable Iron Co. determined that this phenomenon is 
not due to occlusion of hydrogen during the pickling 
process. To locate the trouble, a careful research was 
directed by W. R. Bean, and it was found that high 
phosphorus and silicon induces these brittle inter- 
granular fractures in malleable iron quenched from 
850 to 900 deg. F. Safe analyses are below 0.06 P with 
1.50 per cent Si, and 0.22 P with 0.50 per cent Si. In 
the experiments, a nest of test bars was cast from a 
crucible furnace; one of these was tested as annealed, 
and others after galvanizing and after various heat- 
treatments. Chemical analysis of these melts was sys- 
tematically varied, and when the results of Humphrey 
or Alsen notched bar tests were plotted against phos- 
phorus content, it was quickly found that no deteriora- 
tion occurred in low-phosphorus bars. Galvanizing 
followed by very slow cooling or quenching in oil at 
GOO deg. F. caused little deterioration in high P and 
Si bars; but if these same bars were quenched from 
the zinc tank in cold water they showed unmistakable 
damage, almost exactly matched by other bars heated 
in a muffle and quenched from that temperature. 
•Quenching is therefore the culprit. Control of phos- 
phorus is, however, the easiest way out of the difficulty. 

Slow bending (the Humphrey test 8 ) is an excellent 
test for brittleness. Single glow impact (Olsen or 
Izod test) is supersensitive, while ordinary tension tests 
are not suitable. 

Thermal Conductivity of Alloys 

A research into alloys used for gas-engine pistons 
and bearings was reported by Messrs. Williams and 
Bihlman, of the General Motors Research Corporation. 
They describe an apparatus whereby the thermal con- 
ductivity of commercial alloys for such purposes may 
be measured by heating one end of the bar and measur- 
ing the calories conducted to a flow colorimeter at the 
other end. A complete determination requires about 
6 hours. The conductivity of No. 12 aluminum alloy 
(92:8 Al:Cu) is not affected by the method of casting 
or the amount of return scrap used. Bearing metals 

* Chem . < f > Met., vol. 28, p. 1180 ; vol. 26, p. 941. 


are in general good insulators. Copper is quite sensi- 
tive to purity and heat-treatment. Results follow ( K 
is the calories transmitted per second through a cube, 
1 cm. on a side, when opposite faces differ by 1 deg. C.) : 

Temperature, 


Alloy DegrcysC. K 

Silver .1 on 0.99 ( 

No. 1 aluminum, hard drawn (99.5 pure). .. 79 to 193 0.47 

No. 12 alloy (92.8. A1 Cu) . .. S5 to 250 0.34 

S.A.10. Hearing Alloys 

No 10 (92.5:3 6. 0.2:3. 7, Sn :Cu IM> Kb) . iiotolOO 0.092 

No. 11 (86 9 5.2 Ml.l :7.9, Sn Cu Kb Kb). . 7,0 to 100 0.062 

No. 12 (7 164.0 28. S, Cu Kb Sh) . ... 50 to lo0 0.076 

No. 40 (5.1 84.9-5 0*4.9, Sn Cu Pl> Zn ) . 1 1« to 32G 0.23 

No. 62 ( 10.6 86.6 2 S, SnCu.Znl . . 155 to 340 0.142 

No 64 (10.8 79 9.6-03. Sn Cu Kb I’) . lftO fo 340 0.109 

No. 60 (5 6:85.3 8.3 :0. 9. SnOirKb Zu) HO to 320 0.177 

Aluminum bronze (89.9.9.1 05, Cu AIKn) 130 to 350 0.174 

Electrolytic copper wire) 90 to 210 0 89 

(’ast electrolytic or lake copper . 90 to 225 0.76 

Arsenical copper Kioto 230 0.51 


Bright Annealing Copper Wire 

In order to bring fine popper wire into proper condi- 
tion it has been the practice at the Westinghouse 
Co. to anneal it on spools in an atmosphere of natural 
gas at 350 deg. C. However, the outer layers were 
ruined by a thin layer of oxide, formed from small 
quantities of oxygen in the gas. P. E. Demmler found 
that the trouble can easily be corrected by previously 
passing the gas over copper at 600 deg. C., which acts as 
a catalytic agent in forcing combination of oxygen 
and hydrocarbons below the ignition temperature. The 
action consists essentially of oxidation of the copper, 
followed closely by its reduction by methane, the end 
products being CO, and H.,0. 

Other papers on non-ferrous alloys have been printed 
in Chcm. & Mei., as follows: ‘‘Study of Bearing 
Metals/’ by C. II. Bicrbaum; “Tests on Iligh-Tin Bear- 
ing Metals,” by P. W. Priestley; “Determination of 
Gases in Metals,” by H. L. Simons. 


Mines Bureau Tests Detonators 

A series of tests has been started at the explosives 
laboratory of the Bureau of Mines at Pittsburgh, Pa., 
to determine the comparative efficiency of cyanuric 
triazide as a detonating agent by comparing its mini- 
mum detonating charge with pure fulminate on TNT, 
tetryl, TNA and ammonium picrate. The physiological 
properties of cyanuric triazide are also being studied. 
These tests include application to the skin to study 
irritating properties and tests on animals* when taken 
in food and breathed as vapor. 

These tests are part of a general series of tests being 
conducted at Pittsburgh to fix standards for detonators. 
Included in the materials tested will be the usual mix- 
tures of mercury fulminate and potassium chlorate, 
trinitro-resorcin, TNT, tetryl and other compounds used 
in detonators. An attempt will also be made to deter- 
mine the relative value of these different substances as 
material for detonators. 


Bureau of Mines Works on Explosives 

During the past year methods have been devised at 
the explosives laboratory of the Bureau of Mines, Pitts- 
burgh, Pa., for determining by tests the relative sensi- 
tiveness of explosives to detonation and also their fire- 
resisting qualities. Further work will be done to develop 
these tests. When standard tests have been established, 
a number of 'different classes and grades of explosives 
will be tested by these methods. An investigation has 
also been made of the water-resisting properties of a 
variety of explosives. 
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Silver Jubilee Meeting, 

American Ceramic Society 

Editorial Staff Report 


Gathered at the Birthplace of 
the Society to Celebrate Its First 
Quarter Century of Constructive 
Service and to Honor the Foun- 
ders and Charter Members, Over 
Five Hundred Ceramic Technol- 
ogists Divide Their Time Among 
Technical Discussions, Social 
Diversions and Plant Visits 


B EFORE the twelfth annual convention of the 
National Brick Manufacturers’ Association, held 
in Pittsburgh Feb. 16 to 18, 181)8, Elmer E. Gor- 
ton presented an excellent technical paper on the sub- 
ject of terra cotta glazes. This constituted a decided 
innovation in the programs # of this association, and 
while the novel method of presentation aroused tem- 
porary interest, it was evident that only a very few of 
those present could understand or even appreciate tech- 
nical discussions. Realization of this fact led to a con- 
sideration of the possibility of forming a small society 
of ceramic technologists which should form a section 
of the N.B.M.A. or be independent, os deemed best. 
Action was taken on Feb. 18, 1898, in the parlors of the 
Monongahela House during a meeting attended by 
Elmer E. Gorton, Samuel Geijsbeck, Edward Orton, Jr., 
A. V. Bleininger, W. I). Richardson, Ellis Lovejoy, Wil- 
liam 0. Gates, Carl Giessen and Gustav J. Holl. Mr. 
Orton was asked to act as provisional secretary and a 
list of persons who should l>e invited to join in the 
formation of the proposed society was agreed upon. 
As a result, twenty signified their willingness to attend 
the first meeting, Feb. 6, 1899, and thus became charter 
members. With the exception of Mr. Roll, those men- 
tioned above were included and in addition the follow- 
ing: Charles F. Binns, Stanley G. Burt, J. Parker B. 
Fiske, Karl Lnngenbeck, Ernest Mayer (now deceased), 
Herman C. Mueller, James Pass (now deceased), 
II. Ries, Edward C. Stover, Francis W. Walker, Herbert 
A. Wheeler, W. H. Zimmer. 

For the dual purpose of observing the twenty-fifth 
anniversary of the American Ceramic Society and of 
honoring these charter members, over five hundred of 
the present* membership of nearly nineteen hundred 
gathered at the William Penn and Fort Pitt Hotels, 
Pittsburgh, during the week ot Feb. 12. In order to 
relieve the technical programs of reviews covering the 
twenty-five years, these were made the theme of the 
January Journal of the American Ceramic Society — a 
volume of 350 pages to which the reader is referred for 
progress reports on all phases of ceramic technology, 
education and research during the past 25 years. Dur- 
ing the general session and the social functions, how- 
ever, opportunity was afforded to make the newer 
members acquainted with those who conceived and 
organized the society. 

Industry Viewed From Many Angles 
at General Session 

Opening the general sessions Monday, Feb. 12, Presi- 
dent Frank H. Riddle touched upon many phases of the 
developments during the past year which indicate that 
the society is progressing most satisfactorily along the 
lines of increased service. s[he year 1922 was in many 
ways experimental, all activities with the exception of 


advertising were centralized in Columbus with a full- 
time general secretary who also served as editor, the 
journal was enlarged and in addition a bulletin con- 
taining items of wide interest but of less permanent 
value than the technical papers was started, at first 
separate but later a section of the journal. Although 
the expense of these extensive improvements was not 
fully covered by the income, it was felt that conditions 
were highly satisfactory, for there was a substantial 
increase in membership and in advertising revenue, the 
latter in spite of the fact that some of the trade papers 
in the field showed a decline for the year. 

Turning to the future, President Riddle called atten- 
tion to the possibility of bringing the mechanical equip- 
ment more in line with the developments in other indus- 
tries. The publication of a ceramic handbook was urged 
both as a tool for workers in the industry and as a 
means of bringing ceramic engineering more fully to 
the attention of the technical world. Along educational 
lines, emphasis was placed on two classes of men 
needed by the industry: young men receiving instruc- 
tion in trade schools while serving their apprentice- 
ships, high-grade men for research or eventual plant 
executives. As long as plant foremen and executives 
are not interested in ceramic engineering, true prog- 
ress will be impeded. 

Several special reports were adopted in addition to 
the customary ones which were preprinted and passed 
without reading. Among the former were; approval 
of the National Research Council’s plan to raise $200,- 
000 over a period of 3 years for the compilation of data 
on numerical constants; student membership rate of 
$4.80 ; granting of charter to Rutgers College Ceramic 
Club and Student Chapter; budget of $40,000 for 1923, 
which will require 400 new personal members, 100 cor- 
porations and 11 additional pages of advertising. 

Talks by Prominent Men 

Among the prominent speakers at the opening session 
was W. L. Clause, chairman of the board, Pittsburgh 
Plate Glass Co., who outlined in a comprehensive way 
the probable effect upon American industry of certain 
European and domestic economic problems, such as the 
inflation of the mark, reparation, the allied debts, the 
inadequacy of our transportation system and the labor 
situation. His general conclusion was that it is possi- 
ble for this country to enjoy a large measure of pros- 
perity regardless of European developments and that 
the domestic problems are far more important. 

B. E. Salisbury, president, Onondaga Pottery Co., 
emphasized a number of important points in consider- 
ing research from the point of view of the manufactur- 
ing executive. In his estimation a research worker 
should be a real man first and a scientist second, for 
without the ability to get along with and really co- 
operate with plant men, he can never rise above routine. 
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An earnest appeal for the development of the Ameri- 
can decorated chinaware industry along more artistic 
lines was made by Prof. Charles F. Binns. Mass pro- 
duction of open stock patterns is convenient for manu- 
facturer and consumer, but tends to stereotype methods 
by stressing quantity rather than quality. At least the 
decorating department should be supervised by a trained 
designer. It might also be possible to start a small 
department for fine ware which would probably not be 
profitable at first, but which would go far toward the 
establishment of a reputation similar to that enjoyed by 
foreign manufacturers. 

Speaking from the full experience of a life of service, 
Edward Orton, Jr., laid down some fundamental char- 
acteristics of engineering education. Briefly, he holds 
that character development should be the aim of educa- 
tion and that engineering 
training, being founded on 
scientific truths and quan- 
titative thinking, fits a 
man not only for his pro- 
fession but for general 
service to the community 
as well. He urged every 
young engineer to interest 
himself in some phase of 
public activity. 

Brief talks by Dean M. 

E. Cooley, University of 
Michigan, on the work of 
the Federated American 
Engineering Societies, by 
Dr. H. Foster Bain on the 
ceramic investigations of 
the Bureau of Mines, by 
Dr. E. W. Washburn on 
plans for obtaining ceramic 
data for the International 
Critical Tables and by A. 

L. Scott on the research 
work of the American 
Hotels Association com- 
pleted the regular program. 

An unexpected feature 
was a talk by Dr. Walter 
Rosenhain, superintendent, 
metallurgical department, 

National Physical Labo- 
ratory, Teddington, Eng- 
land, who was in Pittsburgh to deliver a series of lectures 
at Carnegie Institute of Technology and kindly consented 
to outline some of the work conducted during and since 
the war along ceramic lines. A number of interesting 
developments were brought out such as the preparation 
of a gastight muffle for use in melting carbon-free 
ferrous alloys by having a body which would just sinter 
at the temperature required. A thermocouple protec- 
tion tube having a high-alumina body has been developed 
which can be welded in an oxy-acetylene flame when 
cracks arise. An unusual phenomenon is that this body 
will crack if heated slowly, but may be plunged quickly 
into the oxy-acetylene flame without damage. 

Charter Members Honored at Social Functions 

At the banquet Monday evening following a program 
which included an address of welcome . by Prof. 
Alexander .Silverman, chairman, Pittsburgh District 
Section, response by President Riddle and brief talks 


by Dr. Rosenhain, Dean Reavis of the University of 
Pittsburgh and Karl Langenbeck, the charter members 
present were formally introduced and in their presence 
Colonel Orton administered the oath of office to those 
elected for the year 1923-1924: A. F. Greaves- Walker, 
president; R. I). Landrum, vice-president; Ross C. 
Purdy, secretary; Ralph K. Hursh, treasurer; R. R, 
Danielson, trustee. In concluding the ceremonies, 
Toastmaster L. E. Barringer presented Colonel Orton 
with a handsomely bound book containing letters from 
about fifty former pupils expressing appreciation of 
what his inspiration and guidance had meant to them. 

Tuesday evening a smokerette was held in the ball- 
room of the William Penn. Dancing followed entertain- 
ment, which varied from “community’' singing to the 
reading of a very serious paper on the “Plasticity of 
Clay” by Dr. B. Rouhland, 
a German scientist sched- 
uled to appear before the 
Terra Cotta Division on 
Wednesday, but granted 
permission by Dr. Tillotson 
to speak on this occasion. 
Serious and forcible objec- 
tion to some of the pro- 
fessor’s statements soon de- 
veloped and a lively scrap 
seemed imminent until it 
was explained that the 
“professor" was only one 
of the entertainers. 

Throughout the week the 
products of nearly fifty or- 
ganizations representing 
each industrial division 
were on exhibition at the 
Fort Pitt Hotel. 

Mention should here be 
made of the several local 
committees without whose 
efforts this meeting would 
not have been possible. 
These, with their respec- 
tive chairmen, are as fol- 
lows : Executive, A. F. 
G reaves-W alker ; transpor- 
tation, C. C. Phillips; 
hotels, A. II. Chandler; pub- 
licity, A.W.Kimes; service, 
H. G. Schurecht; smokerette, R. M. Howe; banquet, 
Alexander Silverman; reception and trips, J. Spotts 
McDowell; finance, H. L. Dixon; entertainment of 
ladies, Mrs. A. F. Greaves-Walker. 

It has been decided to hold the 1923 summer meeting 
in connection with a boat trip between Chicago and 
Detroit. Atlantic City was chosen for the next winter 
meeting, while a trip to the Pacific coast is contemplated 
for the summer of 1924. 

Plant Visits 

Probably no convention held in Pittsburgh has had 
the opportunity of inspecting more manufacturing 
establishments. A choice was offered of four trips on 
Thursday and three on Friday covering a total of 
twenty-four industrial plants ranging from chinaware, 
through glass, refractories, insulators and enameled 
ware, to byproduct coke ovens, zinc works and the 
largest tube mill in the world. All the trips were well 
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attended. For the courtesies extended the members 
express their hearty appreciation to the management of 
the several plants and to those who looked after the 
arrangements . 

Divisional Meetings 

Because of inherent diversities of interest, the society 
is grouped into industrial divisions. At present there 
are seven, as follows, the numbers given being the mem- 
bers who registered in the respective divisions for this 
meeting: Art, 2‘1; Enamel, 65; Glass, 49; Heavy Clay 
Products, 65; Refractories, 73; Terra Cotta, 26; White 
Wares, 81. Although each division presented an impor- 
tant technical program on Tuesday and Wednesday at 
the Fort Pitt Hotel, space limitations preclude a full 
report of all and emphasis will be placed on refrac- 
tories, glass and enamel. 

Refractories ^Division 

Refractory Raw Materials 

In the absence of G. H. Ashley, State Geologist, the 
Hint clay situation in Pennsylvania was discussed by 
his assistant, Mr. Stone. From all indications there are 
sufficient quantities of soft clay, Hint clay and ganister 
available to supply the requirements of the refractory 
manufacturers for many years to come. 

R. T. Stull was inclined to disagree with the previous 
speaker regarding the adequacy of supply of high-grade 
fireclays. He presented the results of experiments in 
the preparation of refractories from some of the kaolins 
and bauxitic clays found along the coastal plains of 
Georgia. Test lots of these brick have been installed 
in various types of furnaces and have given uniformly 
successful service, excelling fireclay and even silica in 
certain cases. 

Properties of Refractories Considered From 
Many Angles 

Progress in the difficult problem of establishing speci- 
fications for refractories for coal-fired boiler use was 
reported by R. F. Geller. Through the co-operation of 
Stone & Webster, specimens of forty-two different fire- 
brick were obtained from power plants located in vari- 
ous parts of the country. These were subjected to a 
large number of tests and the results plotted in order 
to determine those properties which it would seem desir- 
able to specify. 

In studying the action of slags upon diaspore, fireclay, 
silica, magnesite and chrome brick, R. M. Howe, S. M. 
Phelps and R. F. Ferguson ground the refractories 
through 80 mesh, added varying amounts of five typical 
slags (such as blast-furnace, acid open-hearth, basic- 
open-hearth, etc.) and determined the fusion point of 
the mixtures. When plotted, the results give a compre- 
hensive idea of slag action Which agrees with practical 
observations. 

A somewhat similar study involving the effect of 
alkalis and alkaline earths upon the fusion points of 
refractory bodies varying in both directions from 
kaolinite. Al,0,.2Si0., was made by Prof. A. S. Watts. 
In high-alumina bodies such as Al 2 0,.liSiO Jt the alkalis 
were found to be more active fluxes than the alkaline 
earths, while with bodies containing more silica than 
kaolinite the reverse was true. 

Professor Watts and R. M. King also reported their 
work toward the development of a laboratory apparatus 


for the determination of heat transfer valves which will 
combine commercial accuracy with ease of manipulation. 

Silica Cement 

Valuable data on silica cement were given by E. N. 
McGee. This cement is made by grinding silica bats 
and adding just enough plastic clay to give workability. 
In some cases ganister is substituted in part for the 
bats so that the percentage composition might be: Bats, 
50; ganister, 25; plastic clay, 25. The bonding prop- 
erties are slight even when hot, although a fairly good 
bond may be obtained by heating and cooling under 
pressure. Recently it has been found that the addition 
of molasses to the water will result in a much stronger 
bond without detriment to the refractoriness. Indeed, 
a mixture of ground silica or bats and molasses will 
adhere so firmly to brick that it may be used for 
patching. 

Consumers' Problems 

Requirements which would have to be met by the 
ideal refractory for stokers were treated in some detail 
by G. I. Bouton. Present operation at 3,000 deg. F. 
imposes severe temperature conditions in addition to 
the slagging troubles encountered with many types of 
coal. The question of refractory requirements for sus- 
pended boiler arches was briefly outlined by J. E. 
Harlow. 

Speaking on refractory problems in the oil-refining 
industry, Alan G. Wikoff stated that the shell type stills 
used so extensively for handling crude, coking and 
cracking do not impose very severe conditions on the 
refractory linings of the settings. With stills of the 
tube type such as one used for topping and in some 
cracking processes, requirements become more severe, 
particularly in the latter case, where firebox tempera- 
tures in the neighborhood of 2,600 to 2,800 deg. F. are 
encountered. 

Burning of Refractories 

Some of the factors which have apparently operated to 
prevent the successful application of producer gas in 
firing clay wares such as refractories which require high 
temperatures were outlined by W. 1). Richardson. In 
his opinion the continuous regenerative compartment 
kiln offers great possibilities along this line. 

It is not always possible to scrap less efficient kilns 
in favor of more efficient ones on account of the expense 
involved. In such cases, however, it is possible to 
increase the efficiency of the old installation by observ- 
ing certain precautions and also by exerting a more 
careful control over labor costs. The effects of putting 
kiln firemen on a bonus system were set forth by L. C. 
Hewitt. Standard rates were developed from time 
studies and the average efficiency (allowing 50 per cent 
for fatigue) was found to be 67.5 per cent. This was 
made the base and a bonus was paid above this, 15 per 
cent for 100 per cent efficiency, 30 per cent for 120 per 
cent efficiency, etc. 

J. H. Krusen’s paper on the insulation of periodic 
kilns was read by E. E. Ayars. An average fuel saving 
of about 15 per cent is indicated when kilns are insulated 
with a material such as Sil-O-Cel. 

Problems in burning silica brick were considered by 
Dr. F. A. Harvey, with particular reference to attempts 
to determine the most efficient heating and cooling 
schedules for round down-draft periodic kilns. Base 
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metal couples were used up to 1,800 deg. F., when these 
were removed and further observations made by an 
optical pyrometer sighted on a brick set in the center of 
the kiln. Defining a properly burned silica brick as one 
having a residual expansion of from 0.4 to 1.4 per cent, 
many interesting observations were noted. For one 
thing, the quality of the coal was found to be most 
important. With 13,500 B.t.u. coal it was found impos- 
sible to burn the brick properly, 14,000 B.t.u. coal 
required 11 days’ burn, while 14,500 B.t.u. coal cut the 
time to 8 or 8 1 days. The average time is 10 days to 
burn, 7 days to cool, but the harder the burn the more 
careful must be the cooling. Although the maximum 
rate of heating and cooling has not been determined, the 
time of soaking or holding at maximum temperature has 
been pretty well determined. If the maximum tem- 
perature is 2,400 deg. F., 

72 hours is required, while 
if 2,600 can be obtained, 24 
hours will give a coke-oven 
burn— that is, 0.4 per cent 
residual expansion. 

Colloquium on Metal- 
lurgical Requirements 

Wednesday afternoon 
was devoted to an impor- 
tant colloquium on metal- 
lurgical requirements of 
refractories, led by Dr. D. 

A. Lyon, Bureau of Mines. 

Abstracts of the papers 
presented will be published 
in a subsequent issue. 

Division Officers 

For the coming year, 

I he officers of the Refracto- 
ries Division will be: E. E. 

Ayars, American Refrac- 
tories Co., Joliet, III., 
chairman; Dr. F. A. Har- 
vey, United States Refrac- 
tories Corp., Mount Union, 

Pa., vice-chairman; R. F. 

Ferguson, Mellon Institute, 
secretary. 

Glass Division 

Aside from the technical 
papers, some of which are 
abstracted below, the Glass Division entered into several 
instructive discussions on such practical subjects as the 
question of glass tank water coolers and the sulphuring 
of glasses. 

New Data on Physical and Chemical Properties 

Resistance of soda-lime glass to water was determined 
by L. A. Palmer, of the Glass Container Association, 
by filling bottles with water and immersing them for 
6 hours in a solution maintained above the normal boil- 
ing point of water. The water inside the bottles was 
then titrated for alkali as a measure of the action of 
water upon the glass. It was found that the results 
fell into three groups, one of which was quite evidently 
unsuitable for container use. 

Under the title “Skiagraph ic Study of Fabricated 
Glass Articles,” C. D. Spencer and A. E. Badger reported 
the results of an investigation in which it was shown 


that by proper control of the physical structure of the 
glass at the line of contact it is possible to join success- 
fully g, asses of varying coefficients of expansion. A. 
great deal of the breakage occurring in fabricated arti- 
cles is due to improper physical structure at the joint. 

Petrographic studies of the different forms of silica 
and of corundum crystals were shown by Herbert E. 
lnsley to be of importance in determining the origin, 
and cause of stones in glass. 

Mechanical tests on window and rolled sheet glass by 
Arthur E. Wilfiams brought out some instructive data 
on the tensile strength. The product of different fac- 
tories was found to vary widely, even as high as 50 per 
cent. Tensile strength of window glass was found to 
range from 10,000 down to 6,000 lb. per sq.in., thinner 
pieces testing stronger than thicker ones. Under these 
tests, non-shatterable glass, 
and wire glass were not 
found to be any stronger 
than ordinary glass, while 
polished plate tested weaker 
than the drawn. 

Further work on tensile 
strength was reported by 
Dr. J. T. Littleton, who en- 
deavored to eliminate the 
surface effects which have 
influenced previous deter- 
minations and found that 
the strength thus obtained 
is considerably higher than 
hitherto recognized. 

Rapid routine determina- 
tions of refractive index are 
made possible by a method 
devised by Ii. P. Gage and 
Dr. J. C. Hostetter. Glass 
in the form of a rod is im- 
mersed successively in a 
series of liquids of known 
index of refraction until the 
deflection of an external 
straight object observed 
through the rod shifts from 
left to right or vice versa . 
The true index of the glass 
then lies between these two 
values and by adjusting the 
temperature of the liquid 
until there is no deflection it 
is possible to calculate the refractive index quite 
accurately, provided, of course, that the temperature co- 
efficient for the liquid is known. 

Viscosities of soda-lime-silica glasses between 800 and 
1,500 deg. C. were determined by Dr. E. W. Washburn 
and G. R. Shelton in a specially designed torsion type 
machine calibrated by means of glucose-dextrose mix- 
tures rather than the customary castor oil, because the- 
former are sticky and thus behave more like glass than 
the latter, which is oily. Calibration curves were found 
to be not the same for all the different viscosities and it 
was necessary to correct for this. 

Surface tension measurements on these glasses were 
made by the same authors, using a platinum cylinder 
attached to a Joly balance, figures in the neighborhood 
of 200 dyne-cm, being obtained. The surface tension 
was found to increase with decreasing temperature, but 
the temperature coefficient is very small. 
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Gas producers, application of producer gas and the 
use of recuperators in connection with closed pot fur- 
naces* were considered by W. B. Chapman, while A. E. 
Blake presented additional material on producer gas and 
gaseous fuels which will form a chapter in Professor 
Silverman’s forthcoming book on the American glass 
industry. 

Two types of furnace for melting glass in the lab- 
oratory were discussed by A. E. Badger and S. C. 
Spencer. One utilized a stranded tungsten wire wound 
on an alundum core and operated in an atmosphere of 
purified nitrogen, while the other was of the spiral 
carbon resistor type. 

That it is possible to substitute oil for producer gas 
in a tank furnace operating in New England was 
demonstrated by F. S. Thompson. It was found that 
the tank temperature could be maintained within 
narrow limits and that the jontrol necessary on a West - 
lake machine could easily be obtained. In this instance 
fuel oil at 4 k. per gal. was substituted for coal at $4.50 
per ton. 

Glass Wool Used for Heat Insolation in Europe 

Of the many substitutes developed in the Central 
Empires under the stress of war-time necessity, one 
of the few which has survived is glass wool for heat 
insulation. Arthur 1). Saborsky outlined the method 
of preparation, which consists in winding a number of 
parallel threads continuously on a revolving drum, and 
gave some heat transfer values which indicate that the 
material is more efficient than mineral wool or 85 per 
cent magnesia. On account of its fibrous nature it can 
be formed into pads which permit convenient applica- 
tion. It will also stand higher temperatures than some 
of the other materials. 

Recent observations of the European glass industry 
lead H. W. Hess to the conclusion that there will 
eventually be little difference between European and 
American conditions, because of the increasing use of 
American machinery abroad. 

Glass Division officers for the ensuing year were 
elected as follows: A. R. Payne, chairman; J. H. 
Forsyth, vice-chairman; A. E. Williams, secretary. 

Enamel Division 

Preliminary report on warpage of sheet iron and 
steel in the enameling process was made by R. R. 
Danielson, who presented his results according to a 
system which gives a quantitative measure of the 
warpage, thus doing away with such general descrip- 
tive phrases as “slightly warped,” “badly warped,” etc. 
Mr. Danielson also reported that the work on cast iron 
was still in progress, but that it was hoped to complete 
this during the coming year. 

A committee was appointed to survey by question- 
naire all types of enamel furnaces. It is expected that 
this survey will bring together data which will prove 
valuable and helpful to the entire industry. 

With the exception of resistance to acids, very little 
has been reported on the relation between enamel com- 
position and properties. R. R. Danielson and B. T. 
Sweely undertook a study of the relation between such 
properties as expansivity, strength and acid resistance 
as well as the effect of relative fit of ground and cover 
coats on resistance to impact and thermal shock. Four- 
teen ground coats and white Cover enamels were ap- 
plied to about 600 8-in. dinner plates. The enameled 
ware was tested for r^alstance to impact, thermal 


shock and acetic acid. Expansivity and compressive 
strengths of the enamels were determined before ap- 
plying to the steel. The conclusions were as follows: 

Replacement of B 3 0 8 by Na,0 in enamel increases the 
coefficient of expansion and fishscaling diminishes at 
the same time. 

Compressive strength of ground coats is decreased by 
replacing B 2 0, with Na,0, although the reverse is true 
in the case of cover enamels. 

Impact on parts of ware not free to deflect, such as 
curved corners at bottom, gives a measure of the 
strength or toughness of the enamel as applied on the 
steel. Resistance of enamel on corners to impact is 
apparently a function of the inherent strength of the 
enamel rather than of its fit on the ware. 

For greatest resistance to thermal shock, ware should 
be coated with a ground coat having a coefficient of 
expansion equal to or preferably greater than that of 
the cover enamel. 

Acid resistance, while dependent upon composition, is 
not affected in the same way for all enamels. For the 
cover enamels studied, resistance to acids was, found 
to decrease as B a O # was replaced by Na,0. 

Further information on acid resistance was given by 
E. P, Poste in the fifth part of an extended series of 
studies on the relative action of acids on enamels. 

Tin Oxide Substitutes 

Zirconium oxide and sodium antimonate were found 
by R. R. Danielson and M. K. Frehafer to be apparently 
the best substitutes for tin oxide, ranking very close to 
it. Zirconium silicate came next, although here the 
purity is a very important factor. Opacity does not 
always increase with an increase in the amount of 
opacifier used and the proper calcination of the opaci- 
ties is of importance. 

Visual estimation is not an accurate method for de- 
termining the opacity of enamels, although it may be 
suitable for classifying enamels for stove work and 
table tops. For accurate determination of reflecting 
value, the method of the Colorimetry Section, Bureau 
of Standards, should be used. 

W. F. Wenning also presented some interesting data 
on the use of zirconia in enamels. 

Bentonite, a highly colloidal clay, has a much greater 
suspending power than ordinary enamel clays, the ratio 
being about 5 to 1 in favor of bentonite. Its use, as 
pointed out by M. E. Manson, makes possible a decided 
reduction in the amount of raw material to be added to 
the frit. Some possible disadvantages were also con- 
sidered. 

Problems in the design and operation of a sandblast- 
ing room were discussed by F. G. Jaeger. Downward 
draft of 6,000 cu.ft. per minute was found effective in 
keeping the dust from rising more than 2 ft. above the 
floor, resulting in improved working conditions. Two 
men work together, one loading castings on a truck out- 
side the chamber while the other works inside, alternat- 
ing positions as the ware is changed. They wear heavy 
rubber gloves and canvas helmets with the seams pro- 
tected with rubber sheeting. The abrasive — very hard 
silica sand— is applied by compressed air at 80 lb. gage 
through best quality rubber-lined hose terminating in 
chilled cast-iron nozzles with 8-in. opening. These 
nozzles last only about an hour under continuous use. 
Defective ware may be freed from enamel very 
economically by placing it behind the new work. 

Further operating results on an intermittent gas- 
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fired enameling furnace previously described were given 
by H. H. Clark. Previous requirement of 1,800 cu.ft. 
of 500 B.t.u. gas per hour firing 600 sq.ft, flat ware 
(690 lb., representing 240 pieces) to a maturing tem- 
perature of 1,700 deg. F. has now been reduced to 1,260 
cu.ft. With gas at 50c. this means a fuel cost of 63c. 
per hour, 10c. per 100 sq.ft., or 9c. per 100 lb. After 
3 years’ operation no repairs have been found necessary. 

Several installations of electric enameling furnaces 
were described and illustrated by E. F. Collins. H. E. 
Davis presented data on an enamel smelter design which 
has already been noted in Chem. & Met., Feb. 21, 1923, 
page 364. 

New officers of the Enamel Division are: H. F. Staley, 
chairman; R. R. Danielson, secretary. 

Synthetic Vanillin Manufacture 

Interesting Information on Properties and Proc- 
esses for Preparing This Important 
Synthetic Organic Chemical 

By Burton G. Wood 

('onxultinfc Oieniist, Pitlston, l‘a 

V VANILLIN is one of the most important perfume 
materials. Chemically it is methoxyprotocatechuic 
aldehyde, a substance occurring in the form of white 
needle crystals or plates. The melting point of pure 
vanillin is 82.5 deg. C. and boiling point is 285 deg. C. 
It decomposes when boiled at atmospheric pressure, but 
may be distilled under a vacuum of 0.1 in. Even at 
this low vacuum, however, there is considerable resin 
lormed, which increases rapidly as the vacuum is 
lowered. 

The crystalline structure of vanillin depends entirely 
on how the hot aqueous solution is cooled. If the solu- 
tion is stirred while cooling or, while the first crystals 
are forming, the entire lot can be obtained as plates. If 
the solution is allowed to stand until the first crystals 
have formed and then is stirred slowly, the crystals will 
be mostly needle shaped. At times long fibrous 
crystals, generally termed “cotton,” are formed. This 
formation is due to concentration and method of cool- 
ing and not to the presence of silicates in the water, 
as has been reported. Needless to say, the crystalline 
structure has nothing to do with the aromatic properties 
of vanillin. 

From Natural Sources 

It has been contended by some, and with just cause, 
that the aromatic properties of vanillin have been 
greatly overrated. At a recent meeting of the Flavor- 
ing Extract Manufacturers Association several samples 
of vanilla extract were displayed which contained no 
vanillin but simply the resins from the vanilla bean. 
These samples, it was declared, had even a better odor 
than that of a vanillin solution with which they were 
compared. 

The natural source of vanillin is the vanilla bean, 
from which it is extracted and sold as vanilla extract. 
The growing of vanilla beans is a commercial enter- 
prise in some countries, especially in Mexico, in Java, in 
Madagascar and various other semi-tropical colonies of 
France and Great Britain and in Brazil. The bean, 
which is 6 to 8 in. long and 2 to 4 in. thick, is collected 
in the fall, just before it ripens. The final process 
consists of sun drying and finally artificially drying 
the bean until it assumes a dark brown or almost black 
color. Even the vanilla bean which we associate with 


pleasantness through its odor induces a skin disease by 
an oily discharge while curing. Vanilla beans contain 
from 1.75 to 2.25 per cent vanillin, associated with 
resins, vanillic acid and sometimes anisyl alcohol and 
anisic aldehyde. 

Manufacture of Synthetic Vanillin 

Numerous patents have been granted for the manu- 
facture of synthetic vanillin. Most of these, however, 
may be said to have only a nuisance value. Many 
depend upon the oxidation of isoeugenol to vanillin. In 
general it may be said that even though the hydroxyl 
group is protected any process in which isoeugenol is 
the basic material and bichromate, permanganate, etc., 
are used for its oxidation must necessarily fail unless 
steps are taken also to protect the aldehyde group as 
it is formed. Otherwise it will be oxidized direct to 
the acid. 

The electrolytic oxidation ef the sodium salt of isoeu- 
genol, 1 using a double cell and a coating of lead peroxide 
on the anode, has been found to have no practical 
value, since only a trace of vanillin is formed. The 
isoeugenol turns into a brown resinous mass. Other 
difficulties are apparent when it is realized that the 
electrolysis is carried out in strong alkaline solution 
with porous diaphragms. 

The use of ultra-violet rays would appear to be the 
simplest method for the preparation of vanillin from 
isoeugenol. The process consists of passing air 
through isoeugenol in which is immersed a light emit- 
ting ultra-violet rays. The theory of the operation is 
that the ultra-violet rays convert oxygen in the air 
to ozone and this in turn is responsible for the oxida- 
tion. It will be seen at once that the rate of oxidation 
depends upon the penetrating power of the ultra-violet 
rays, and this in turn is dependent upon the clearness 
of the isoeugenol. The use of distilled isoeugenol. 
which is much more expensive, is therefore necessary. 
Even starting with a very light-colored product, the 
oil darkens in a couple of hours so that the rate of 
oxidation rapidly decreases. Another difficulty in this 
process arises from the fact that the air must be circu- 
lated through the solution at a rate of about 30,000 
cu.ft. per hour, and this causes a considerable loss of 
isoeugenol by vapor tension. When using 30,000 cu.ft. 
of air per hour on 800 lb. of isoeugenol the loss amounts 
to about 80 lb. in 8 hours. 

Vanillin can also be made by a number of straight 
chemical processes, but most of them have not as yet 
advanced to an economical stage. One process uses 
, rotocateehuk aldehyde, but that is most difficult to 
obtain. Another process uses guaiacol according to 
Reimer's reaction. Any process using this reaction, 
chloroform, alkali and a phenol to introduce the aldehyde 
group is bound to be expensive on account of the low 
yield of final product. Still another process starts 
with a diketonic acid. This process need not be dis- 
cussed excepting to say that this acid is more expensive 
than the final product. 

There are, however, two processes both starting with 
isoeugenol that deserve more than passing considera- 
tion. One depends on the oxygen exchange between 
isoeugenol and nitrobenzol. The other process depends 
on the oxidation of isoeugenol to vanillin using ozone 
and a protecting agent for the vanillin formed. It is 
the writer’s intention to discuss both of these process 
in subsequent articles on vanillin manufacture. 

‘Deutsche Reich Patent 92,007. 
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Art and Science of 

Leather Manufacture — IV 


By F. L. SKYMOUR-rJONES* 


In Addition to Methods Employ- 
ing: Tannin, Hides and Skins 
May Be Converted Into Leather 
by Treatment With vSmoke and 
Fat, Alum, Chromium Salts, 
Iron Salts, Formaldehyde, Oil 
and Quinone — Water Supply 
and Waste Disposal Important 
Factors in Tannery Operation t 


H istorically smoke ami fat tannage was prob- 
ably the first developed by primitive man. The 
action of his tent fire smoke and of grease on his 
skin clothing and hunting trophies must have been dis- 
covered at a very early stage in his civilization. E”en 
today among primitive peoples such a tannage is found 
The Eskimos work fat and grease into the skin by chew- 
ing and masticating it bit bv hit, a slow if effective 
process. Such a leather also is the so-called rawhide, 
like the South African reims, used for harness and 
other purposes. The hide is cut into one long strip, and 
fat is worked in by twisting and untwisting it, keeping 
it taut by suspension from a branch and attaching a 
weight. The method is simple and the product has the 
greatest tensile strength of any leather. In fact, 
broadly, the more processes a hide undergoes in being 
turned into leather the less strength it has. 


Tawing or Alum Tannage 


Another old method, still largeh used today for such 
purposes as belt laces, aprons, whip lashes, kid gloves, 
fine shoe leather, etc., is known as tawing. This is in 
reality an aluminum tannage. In the pure alum tan- 
nage the skins are soaked, o * drummed in, or sponged 
with a solution of a basic aluminum salt and common 
salt. After tannage the skin is dried out, aged, then 
damped back and staked, either hv pulling the skin over 
a blunt knife edge until soft, or liy machine, in which 
a pair of jaws hearing a blunt knife and a rounded sur- 
face or roller grip the skin and pass over it. Such 
leather is not very resistant to water, though increas- 
ingly so on aging. In tawing proper the skins are 
drummed in a mixture of alum, salt, flour and egg yolk, 
together with a little olive oil. They are then dried, 
aged by storing tor a month or more to fix the tannage, 
damped back, softened and staked. They are next 
washed, re-egged with yolk and salt, and dyed by brush- 
ing on. After drying they are perched - i.e., the skin is 
fixed to a bar and stretched on the flesh side with a 
moon knife. T he flesh is finally flufTed by a rotating 
emery-covered or carborundum wheel. 

Only the gluten, and not the starch, of the flour is 
taken up by the skin. The proteins of the yolk serve 
as fillings, but the oil is the most important constitu- 
ent. The somewhat expensive yolk has been success- 
fully replaced with sulphonated oils, though this is a 
recent innovation not yet passed into general practice. 

Chrome tanning, though known as far back as 1858 
to Knapp, the pioneer chemist in leather manufacture, 
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has really developed only during the last 30 years. It 
has already replaced vegetable tanning in many lines 
(e.g., glazed kid from goatskins), has established itself 
in others (e.g., belting leather), and is invading even 
sole leather manufacture. 

Chemical Nature of Chrome Liquors 

Chromium exhibits many valences, but it is only its 
trivalent salts which tan. If a liquor containing a nor- 
mal chrome salt alone is used, the acid liberated by 
hydrolysis of the salt swells the skins unduly, and only 
the surface is tanned, yielding a cracky leather. Con- 
sequently basic salts of chromium are used in tanning. 
11 too basic, tannage is extremely slow and the result- 
ing leather thin and flat. About the best basicity to use 
is a liquor corresponding to a salt of Cr(OH)SO, say. 

Whether the liquors are solutions of true basic salts 
or whether they contain hydrous chromic oxide colloid- 
ally dispersed in the solution of the normal salt, or 
whether again they contain chromium in a complex 
anion, is still somewhat of an open question. Chromic 
salts in solution exist in two forms, violet and green, 
the former preponderating in the cold and the latter on 
heating. The difference is more than one of color, and 
is explicable on the Werner theory. Thus chromic 
chloride, CrCl s .6H s O, ionizes differently according to its 
color, as shown below: 

(Cr.GHaO) .CL and (CrCMH,0).C1.2H,0 
Violet Green 

Furthermore, green solutions are highly hydrolyzed 
and have a hydrogen-ion concentration about ten times 
that of violet solutions of corresponding strength. 
Solutions of chromic salts at ordinary temperatures are 
equilibrium mixtures of those two forms. While the 
change from violet to green on heating is rapid, the 
reverse change is slow. There appears to be very little 
difference in the tanning properties of green and violet 
solutions, but the swelling effect of the free hydrogen- 
ion in the green has to be taken into account. 

Many tanners prefer to buy their chrome liquors in 
concentrated form direct from the manufacturer, who 
frequently obtains it as a dyeworks byproduct. In 
making it direct, potash alum or chromic sulphate, to- 
gether with the necessary amount of soda, is often 
used, but more frequently sodium (or potassium) 
bichromate is reduced in acid solution. Passing sulphur 
dioxide through plain bichromate solution provides an 
excellent liquor. Glucose is frequently used, but care 
has to be taken in the reduction, as there is a possi- 
bility of the formation of hydroxy organic acids, 
which, with their salts, not only prevent the fixation of 
chromium by the hide, but can also be used to strip 
(remove chromium from) chrome leather. Very many 
other substances have been suggested and are used in 
reducing— e.g., bisulphites, thiosulphate, sawdust, spent 
tan, etc. 
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However the chrome liquor be prepared, it will usually 
contain some neutral salt, either added to it or formed 
during its preparation or from the salt used in pickling 
the skins. This materially alters the properties of the 
liquor. It slows up the tannage, affects the hvdrogen- 
ion concentration and hence the swelling power, and also 
renders it possible to make the liquor more basic before 
the chromium begins to precipitate out. Hence in order 
to evaluate a basic chrome liquor, it is necessary to 
know its chromium content, basicity (amount of acid 
combined with one equivalent of chromium), acidity 
(hydrogen-ion concentration) and its neutral salt con- 
tent. It is useful to test from time to time the amount 
of alkali necessary to bring about incipient precipita- 
tion. By adding just less than this amount to the 
liquor, it is possible to continue tanning, and even to 
finish tanning in liquors almost exhausted of chromium. 

The mechanism of neutral salt action, despite much 
research work, is not yet thoroughly understood. Much 
light has been thrown upon it, but the very complicated 
nature of the chemistry of chromium compounds has so 
far prevented a clear cut solution. Hydration alone can 
only be a subsidiary cause, since sucrose, in concentra- 
tions up to 3M, does not affect the tanning. Probably 
some compound formation comes into play. 

One-Bath and Two-Bath Processes 

The actual operation of one-bath chrome tanning is 
simple. The goods start off in a weak liquor, which is 
gradually strengthened as tannage proceeds. Tannage 
may be in drums or paddles or by suspension, the last 
being of course much slower, though favored for heavy 
hides for sole leather. When tanned, the skins are blue 
throughout, and are washed. One common criterion of 
tannage is that a piece of skin, placed in boiling water, 
should not shrink in size; this is known as the boiling 
test. After washing, the skins are neutralized, to re- 
move nearly all free acid and to fix the chromium on 
the fiber in a more basic form. Weak alkalis are used 
for this, so that not only the surface but also the inte- 
rior of the skin is properly neutralized. Borax and 
whiting are highly suitable. This is usually carried out 
in a drum. 

After neutralization, light stock is set out on the 
(able with a blunt knife to remove surplus moisture, 
then fat-liquored by drumming in an oil-water emulsion 
(usually emulsified with a little soap). Unless sulpho- 
nated oils are used, neutralization must be sufficiently 
thorough to remove excess acid which would otherwise 
break the emulsion. The fat-liquoring lubricates the 
fibers, renders the leather supple and pliable and in- 
creases its tensile strength. Leather which will crack on 
bending before fat-liquoring may be bent and st "etched 
at will after, without any cracking of the grain. Dye- 
ing may precede or follow the fat-liquoring. 

Heavy stock for belting or sole leather is stuffed in 
very much the same way as for vegetable leather, except 
that higher temperatures may be used with safety. As 
chrome leather is by nature of the tannage “empty,” 
stuffing is usually heavy, not only to add weight but also 
to render the leather thoroughly waterproof. Hydraulic 
leather (for pumps, washers, etc.) can be dipped when 
thoroughly dry into molten waxes and then baked in 
the oven to distribute and fix the grease. 

Apart; from the ope : bath process, in which the skins 
are tanned in a basic chrome solution direct, the “two- 
bath” process is applied to certain classes of goods, par- 
t icularly glazed kid. In this, reduction of the chromium 


from hexa- to tri-valent is brought about on the fiber 
itself. The skins are first treated in a bath of bichro- 
mate and hydrochloric acid, then in one of sodium thio- 
sulphate (“hypo”) and hydrochloric afcid. This con- 
verts them into leather. The outstanding difference be- 
tween the two methods is that in the two-bath process 
considerable quantities of sulphur are deposited in the 
skin. The sulphur softens the leather, acts as a filler 
and combines to some extent with the oils used in fat- 
liquoring. Straight sulphur tannage is possible, so that 
there is here probably some tanning action from the 
sulphur also. 

Although the second (acid-hypo) bath to a large ex- 
tent neutralizes the leather, it is usual to complete neu- 
tralization by drumming with borax, etc., prior to fat- 
liquoring and dyeing. 

Finishing Chrome Leather 

• 

Finishing is complicated, and varies according to the 
class of leather desired. After fat-liquoring and dyeing, 
the skins are sammed (half dried), slaked, “grained” 
(by rolling the skin over itself, to raise the grain pat- 
tern) or not, as required, dried out, the grain surface 
seasoned with an albumen-milk or gum season, and 
glazed by machine. The glazing machine comprises a 
glass or agate cylinder on an arm which presses the 
leather against the bed as the arm moves from the work- 
man, lifting on the return stroke. Frequently artificial 
grains are embossed on, either with a plate or roller, 
and extremely clever imitations of the real article are 
so produced. 

Heavy leather chrome tanned receives very little fin- 
ishing, it being usually sufficient to see that it is of even 
color and good appearance. Any excess grease is 
slicked off. 

Iron Tannage 

Iron tannage has been attempted many times during 
the last 70 years, and Knapp preferred it to chrome. 
So far it has met with very little success. Owing to 
the ease with which ferric iron passes to the ferrous 
state and vice versa the destructive action of the oxy- 
gen on the skin is appreciable. Iron-tanned leathers 
in general are apt to crack on the grain and do not last 
well. So far the only place where iron tanning has been 
practiced on a large scale would appear to be Germany. 
The great shortage of vegetable tanning materials and 
chromium compounds in the central empires during the 
war years brought about much p ogress in iron tanning. 
But even here it was generally carried out as a combi- 
nation tannage, in conjunction with chrome, formalde- 
hyde or vegetable. The general principles of iron tan- 
nage follow those of chrome, with the necessary modi- 
fications due to its chemical nature. One difficulty with 
iron-tanned leather is that if tannin is to be employed 
as a mordant in dyeing, naturally only blacks can 
be used. 

Many other metallic salts have been suggested for 
tanning. Most of them tan, but are not likely to be 
used on a commercial scale. They are principally those 
of the heavy metals; in particular may be mentioned 
manganese, cerium and nickel. 

Use op Formaldehyde 

Formaldehyde is a very efficient tanning agent, and, 
unlike most tanning materials, is usually used in faintly 
alkaline solution (around Ph 8). It produces a nice, 
white leather, but unless all excess aldehyde is removed, 
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the fiber gradually becomes brittle and tender. Excess 
alkali will cause the leather to rot on keeping, while 
excess acidity prevents complete tannage. 

Chamois 

Wash leather or chamois leather is made almost en- 
tirely from the flesh splits (linings) from sheepskins. 
The lightly drenched skins are kneaded in a fulling mill 
with sawdust until semi-dry. They are then sprinkled 
with fish oil, stocked or kneaded again, and the process 
is continued, with occasional pauses to permit the goods 
to cool, until the limy smell of the skins is replaced b> 
a more pungent, aldehydic odor, and the skins are thor- 
oughly saturated with oil. They are then boxed up, 
where, owing to the rapid oxidation of the unsaturated 
oils, they heat. They are taken out and cooled from 
time to time, and the process continued until they no 
longer heat and are yellow throughout, the skins then 
being thoroughly leathered. Much pungent acrolein 
vapor is evolved during oxidation. The surplus oil is 
pressed out from the skins (yielding moelion or degras) 
and further extracted with alkali, whence it is recovered 
by neutralization (yielding sod-oil). Degras and sod- 
oil are used for stuffing other types of leather. Some- 
times the goods are hung up in warm stoves during 
oxidation. 

Various kinds of fish oil are used, chiefly cod, to- 
gether with seal, whale, etc. The skins are subsequently 
bleached, either by exposing while damp to the sun, or 
with permanganate or acidified sodium peroxide. 

While the acrylic aldehyde formed by dehydration of 
the glycerin may play some part in giving the skins an 
aldehyde tannage, all the oils used must contain some 
free fatty acid. It is possible to tan skins completely 
with unsaturated fatty acids, containing more than two 
double bonds and entirely tree from glycerin. Con- 
sequently a complete explanation of the mechanism of 
the tannage is still lacking. 

Another fat tannage, intermediate between chamois- 
ing and rawhide manufacture, is used to produce 
“Crown" and “Helvetia" leather. In this a paste of soft 
tats (horse grease, tallow) and flour is worked into the 
skin. Occasionally oils and fish oils are also used 

Quinone Tannage 

One tannage, interesting theoretically, was investi- 
gated by Member. Pelt placed in dilute quinone solu- 
tion becomes rose-colored, violet, and finally brown, 
being completely "leathered.’ Hydroquimme is present 
in the final liquor, showing that the pelt had combined 
not only with quinone but also with oxygen. Tannage 
in hydroquinone solutions is also possible in presence 
of air, but is much slower. Similar “oxidation" tan- 
nages can he carried out with phenol and phenol deriva- 
tives (pyrogallol, gallic acid) in presence of air and 
preferably in weakly alkaline solution. Further, chlo- 
rine, bromine and iodine, especially the bromine, pro- 
duce very satisfactorily tanned leather. The oxidation 
theory of tannage is largely based on these facts. Apart 
H orn some use of quinone in France, the main practical 
application lies in the boiling of exhausted tan liquors, 
whereby part of the non-tans are converted into sub- 
stances capable of tanning, probably by oxidation. 

Some combination tannages, using both mineral and 
vegetable tannage, are employed for special leathers. 
“Dongola” leather, a combination of alum tawing and 
gambier tannage, was originally produced as an imita- 
tion glazed kid. Semi-£irome leather is also largely 


produced. It is a very strong and durable product. 
Stuffed with 20 to 25 per cent of grease, it is water- 
proof and was largely used in army boots during the 
war. It is also eminently suitable for farm boots, where 
the alkaline liquors of the farm yard render a pure 
chrome tannage unsuitable. Chroming may precede or 
follow vegetable tanning, and may be by either the one- 
or two-bath process. East India kips, roughly vege- 
table tanned in India, have part of the vegetable tan 
stripped in alkali, and are then chromed. It is not pos- 
sible to combine all advantages of two tannages by a 
combination; thus chrome leather loses much of its 
stretch by a vegetable retannage. 

Patent Leather 

Patent leather is now almost entirely chrome tanned, 
though a little is still manufactured by the vegetable 
process. The leather is tanned, staked and fat-liquored, 
then blacked with logwood and iron, dried and staked 
again. Often the leather is next degreased with ben- 
zine or naphtha. Ordinary chrome leather degreased is 
harsh, but degreased after fat-liquoring it remains sup- 
ple and soft. After degreasing the leather is stretched 
out perfectly flat on lath frames. The first varnish coat 
is then applied by sponge and hand, being very thor- 
oughly worked in over the grain surface. The leather 
is then dried by exposure to sunlight or ultra-violet 
light. The enameled surface is smoothed by rubbing 
over with a flat pumice stone, and a second coat of var- 
nish is applied by brush. This is done in a dust-free 
room, next to the drying stoves, with the men stripped 
to the waist. A little water is sprinkled over, and the 
leather stoved over night. When thoroughly dry a 
finish is applied, a solution of nitrocellulose in amyl 
acetate-acetone, together with a pigment; small amounts 
of castor oil in the finish give durability and aid flexi- 
bility. The composition of the varnishes is largely 
guarded as a trade secret. Boiled linseed oil, tanked 
to allow the deposition of foots, is the main constituent, 
though tung oil is also used sometimes. As driers, man- 
ganese, lead and zinc salts are used, often the resinates. 
Prussian blue and lampblack serve as pigments. The 
oil is boiled to the desired constituency and thinned 
down with turpentine. 

The use of nitrocellulose and collodion finishes has 
been extended to flesh splits (from ox and cow hides) 
for upholstery leather. A grain is then embossed on 
by machine, and a useful product obtained for auto- 
mobiles, furniture, etc. 

Fish Leather 

Of recent years some progress has been made in the 
tanning of fish skins, shark, porpoise, blaekfish, etc. In 
the case of the first the chief difficulty has been the 
removal of the hard shagreen, but this has now been 
solved by suitable treatment of the skins in acid solu- 
tions. The skins can be limed and bated if desired, and 
tanned by almost any of the usual processes. The fish 
leather industry (apart from sealskins) is still in its 
infancy, but promises to show great developments when 
the advantages and the limitations of its products are 
better understood. 

Water Supply 

In tannery control the importance of the nature of 
the water supply is very considerable. Apart from 
considerations of boiler feed water, the hardness ad- 
versely affects various processes. Temporary hard 
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water in washing goods after liming may cause precipi- 
tation of calcium carbonate in the grain surface, causing 
lime blast. In making up deliming liquors with organic 
acids the neutralization of the hardness by the costly 
organic acid is expensive. In leaching tanning mate- 
rials, tannin is precipitated by the calcium bicarbonate. 

In dyeing, basic dyes are precipitated and dyeing is 
streaky. Fat liquors containing soap may be curdled 
by the hardness. Permanent hardness is of less impor- 
tance, but is equally objectionable with fat liquors. 
Iron in water is highly objectionable if skins are to be 
vegetable tanned. Usually pipes in the leach house are 
made of copper or brass. Organic and much suspended 
matter usually points to the presence of bacteria, which 
are objectionable and may cause trouble in bating. 
Chlorides, found in water from tidal rivers chiefly, are 
harmful in repressing swelling and producing flat 
leather. 

Byproducts 

Byproducts from tanning are of little value. Hide 
and skin trimmings from the lime yard go for glue and 
gelatine manufacture. Hair usually finds a market, the 
white fetching a higher price. Colored hair goes to 
plasterers, for mixing in with mortar, and iron found- 
ers, for cores and loam casting. Spent tanbark is 
usually burned, after removal of surplus moisture by 
squeezing; it also occasionally finds a market for cover- 
ing the earthen pots in the manufacture of white lead 
by the Dutch process. Scrap leather is of no value for 
manure, and chrome is reputedly poisonous to plants, 
it is usually worked up for artificial leather and leather 
board, or stripped and used for glue stock. Lime sludge 
from old limes is of some manurial value, owing to its 
nitrogen content. 

The disposal of waste liquors from a tannery is a 
problem in itself, owing to their usually high bacterial 
content. Settling tankas and the removal of solid mat- 
ter are essential. Where such liquors discharge into a 
stream, cases have arisen where a farmer, down stream, 
has sued the tanner for damages for the death of cattle 
from anthrax, reputedly caused by the tannery effluent. 

Apart from anthrax, the only unusual sickness likely 
to arise in a tannery is chrome sores, which come from 
exposure of the hands to bichromate solutions. Where 
the men work alternately in the bichromate and the re- 
ducing baths, these are not likely to occur, but it is best 
to avoid contact of the skin with chrome liquors. Lime, 
and sodium sulphide still more so, in contact with the 
human skin attack it. Consequently lime yard workers 
are invariably provided with rubber or other gloves. 
On the whole tannery workers are an unusually healthy 
lot and even men working with natural puer seem to 
suffer no ill effects. 

Conclusion 

The leather trade offers an entrancing choice of prob- 
lems to the scientist, bewildering in their number and 
complexity, but all the more fascinating on that ac- 
count. The chemist cannot hope to tell the tanner how 
to make leather until far more is understood of the 
mechanism of the very diverse and varying processes. 
He has a useful place in control work today, and those 
who are capable of applying the results of research, 
frequently abstruse and of no apparent connection with 
tanning, will save their firms much time and money, 
Ayhile at the same time maintaining a high quality 
product. 


Coke Shortages in Both France 
and Germany 

Effects of the French and Belgian Occupation of the Ruhr 
Are Already Being Felt by Chemical and Metallurgical 
Industries in Both Countries 

Developments in the Ruhr district are directly 
accountable for serious shortages of coke in both 
French and German steel mills and chemical plants, 
according to cables received by the Commerce Depart- 
ment from its foreign representatives. Since Jan. 15 
practically no coal or coke has entered France from 
Germany, and the production of the Saar Basin is re-* 
ported as completely stopped due to a miners’ strike 
effective Feb. 6. The coke shortage is more severely 
felt than coal ; and about thirty-five blast furnaces have 
shut down in Luxembourg, Lorraine and eastern France 
since the middle of January. • Coke prices have increased 
by 40 francs per ton, and coal prices are rising. In- 
creased quantities of coal are being imported from 
England, and orders for coke are being placed in 
Czechoslovakia. French iron producers cannot depend 
upon Belgian fuel, as that country now needs its 
production to supply its own furnaces, and the French 
iron and steel market is generally slowing down. The 
metallurgical industries in the Lyon district continue 
their recovery due to activity in automobiles and elec- 
trical constructions for hydraulic development, railway 
orders and the general pick-up of trade in specialized 
machines. 

Although no figures have been secured on the produc- 
tion of coal in the Ruhr Valley, says Commercial Attache 
Herring, Berlin, in a cable to the Department of Com- 
merce, the entire output of coal in Germany during 
January is estimated about 25 per cent below December. 
Coke production improved, but was insufficient to fill the 
needs of industry, while the production of lignite re- 
mained unchanged. 

Conditions in German Industries 

The iron and steel industry complained of a shortage 
of coke and iron ore during January, while coal sup- 
plies were sufficient owing to a cessation of reparation 
shipments. The machine industries were fully occupied, 
while locomotive plants reported a growing dullness on 
account of the marked depreciation; the electrotechnical 
industry was busy with old orders; the textile industry 
showed great activity because of large purchases of 
raw cotton with a favorable exchange during December 
and subsequently the receipt of numerous foreign 
orders. Unsatisfactory business was reported by the 
leather industries, especially in the finished leather 
goods and stable shoes branches. 

Business was brisk in the heavy chemical industry, 
particularly on account of big export sales; domestic 
consumers, however, are complaining that low export 
prices are causing a selling out to foreign buyers. The 
dye industry is less active and the immediate future is 
regarded as highly uncertain. The glass industry is 
normally occupied, but export sales are disappointing; 
this is partly ascribed to a revival of Czechoslovak com- 
petition. Coal supplies for the glass industry are re- 
ported especially short. Good exports are reported by 
the paper industry, but slackened domestic sales; part- 
time employment has been introduced in some of the 
mills. The rubber industry is dull and is encountering 
difficulty in obtaining raw materials as well as coat 
necessitating part-time employment. 
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A Problem in Barrel Storage 
And How It Is Solved 

By Matthew William Potts 

Consulting Kitin' ,\rw York City 


This Article Will Show How It 
Can Be Done and Gives a 
Graphic Comparison Between 
the Three Most Important Good 
Methods of Barrel Storage 


T O ILLUSTRATE the possihlities of economic 
storage of barrels, let us analyze a warehouse 
layout. Suppose the engineer has been supplied 
with the following data and the company desires the 
host, most efficient and most economical layout for the 
smallest expenditure of money (they always want that). 
The data, written as a matter of record and to avoid 
mistakes and omissions, might he as follows: 

1. Maximum storage requirements? 6,000 bbl. 

2. Products to be stored ?• Chemicals. 

3. Like, or assorted products? 
different products to be stored, 
the different analyses of the 
same products. 

4. What per cent of the 
products \vi!l be in dry 
form? Approximately 80 
per cent. 

5. What per cent of the 
products will be in liquid 
or paste form? Approx- 
imately 20 per cent. 

6. What kind and size of 
barrels will the products 
be packed in? Standard 
50-gal. tight barrels, 20 
bilge diameter, 34 in. high, 

23 in. chimb diameter. 

7. How will the barrels be 
received? By motor trucks 
and railroad cars and in 
from 13- to 40-bbl. lots. 

8. How must the mate- 
rials be taken out of stock? 

The oldest stock must he 
shipped first. 

9. Must each lot he 
shipped intact as it was re- 
ceived? No, the barrels 
will be shipped out in 
broken lots. 

10. Is storage space plentiful or must every cubic 
foot be utilized? Ground area that can be used is 
limited, as costs are high. 

11. Is there a preference as to the type of building 
desired? No, the building can be any type, old or new. 

12. Is it necessary to take a complete physical inven- 
tory? Yes, inventory must be taken every 6 months. 

13. How will the goods be shipped? By cars and 
motor trucks. 

14. Will the building be used only as a warehouse or 
must other facilities be provided? Provide a main 
office; foremen’s or clerks’ offices; consolidation shipping 
space or platform; railroad siding; street entrance and 
platform* for receiving goods from motor trucks. 

First, then, a canvass must be made of the vicinity 
where it is desired to locate the warehouse and the 
existing buildings studied to see if they can be utilized. 

Book rights reserve*!. 


Often it is cheaper to move a department into a new 
building and use the vacated building as a warehouse. 
To save space we shall eliminate all the preliminary 
layouts made for this proposition and show only the final 
layout, together with a detailed discussion on the vari- 
ous methods of storage. Assume that after investiga- 
tion of a number of buildings we locate the one shown 
in the drawings, which is of steel and brick construc- 
tion on a lot 90x170 ft. with a roof height of 26 ft. 
in the clear. The building proper is approximately 
80x150 ft. inside dimensions, giving a total of 12,000 
sq.ft, of floor space. 

The next thing to con- 
sider is the maximum stor- 
age requirements of 6,000 
barrels. Of these, 4,800 
barrels, or 80 per cent, will 
contain dry products and 
1,200 barrels, or 20 per 
cent of the total, will con- 
tain liquids or pastes. The 
plan view Fig. 16 and the 
sectional elevation A-A of 
Fig. 17 show the possibili- 
ties of storage on the bilge 
using long dunnage as 

shown in Fig. 9. (See 

article by this author in 

Chew. & Met,, Feb. 14, 

1923.) We find that using 
this method we require ap- 
proximately 650 sq.ft, of 
floor space to store 72 bar- 
rels per tier. This area in- 
cludes the side aisle neces- 
sary to get between th*» 
different rows of barrels, 
but does not include the 
area required for the main 
aisle. It will be noted that 
the side aisles are off center 
of the bay, which makes tne odd-numbered rows contain 
5 barrels per tier and the even-numbered rows 4 barrels 
per tier. With dry products we can tier the barrels 4 
high, as shown, making 20 barrels in the odd-numbered 
rows and 16 barrels in the even-numbered rows, or a 
total of 288 barrels in 650 sq.ft, of floor area if every 
barrel space is filled. On the basis of these figures, to 
store 4,800 barrels of dry products we should require 
16.6 such spaces. We still have 1,200 barrels of liquids 
or pastes which cannot be piled over 2 high. Under 
these limitations 144 barrels can be placed in 650 sq.ft, 
of floor area. We therefore must provide 8.3 spaces 
to our 16.6 spaces, making a total of 24.9 spaces for 
storage. In addition we must add 10 per cent for empty 
spaces brought about by the variety of products stored; 
this addition of 2.4 spaces brings .the grand total to 
27.3 spaces, each containing 650 sq.ft, and 650 sq.ft. 
X 27.3 spaces = 17,745 Sq.ft, of floor area for stor- 


Approximately 100 
This number includes 



fi<; if . -the HACK method showing how it is 
POSSIBLE TO wash under the racks 
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FIG 16— PLAN SHOWING LAYOUT OF BARREL STORAGE 


a#e alone. To this must be added space for main aisles, 
receiving and shipping platforms, offices, etc. 

Chimb Storage With Short Dunnage 

In considering the method of storing barrels on the 
chimb it is recommended that short dunnage be used, 
instead of long dunnage. It has been found by the 
writer that by using short dunnage the lumber dun- 
nage bill is reduced to a minimum — in fact, the same 
lumber has been used for from 1 to 3 years. The use of 
short dunnage has many advantages. First, it is not 
so easily broken; second, it can be easily stored in the 
warehouse when not in use; third, it allows the barrels 
to be taken down working back from the aisle. What 


is meant by short dunnage, the size to use and how 
to use it are shown in Fig. 19. 

Referring to plan view Fig. 16 and the sectional ele- 
vation A-A of Fig. 17, we have a graphic representation 
of how to store barrels on the chimb. We find that it 
requires approximately 650 sq.ft, of floor space to store 
90 barrels per tier. This floor area includes the same 
as in the previous method. When using the chimb 
method of storage we cannot figure a row as one barrel 
wide, because the barrels are more difficult to place 
and the man must work on all sides of the barrel until 
he gets it into position. We therefore plan the rows 
two barrels wide, the even-numbered rows containing 
8 barrels per tier and the odd-numbered rows 10 bar- 
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rels per tier. The barrels containing dry products can 
be tiered 4 high, as shown, so we are able to place 32 
barrels in the even-numbered rows and 40 barrels in 
the odd-numbered rows, or a total of 360 barrels in 650 
sq.ft, of floor area if every barrel space is filled. On 
the basis of these figures, to store 4,800 barrels of dry 
products we should require 13.3 such spaces. We still 
have 1,200 barrels of liquids or pastes which must not 
be piled over 2 high on the bilge. We must therefore 
provide 8.3 spaces for these liquids or pastes, which 
when added to our 13.3 spaces for dry products makes 
a total of 21.6 spaces for storage. In addition we 
must add 10 per cent for empty spaces brought about 
by the variety of products stored. This addition of 
2,1 spaces brings the grand total 23.7 spaces each con- 
taining 650 sq.ft.: 650 sq.ft. - 23.7 spaces --- 15,405 
sq.ft, of floor area for storage alone. To this must be 
added space for main aisles, receiving and shipping 
platforms, offices, etc. 

Rack Storage 

Most Economical Method for Space Utility 

The rack method of barrel storage is shown in plan 
view, Fig. 16, and section elevation B-B of Fig. 18 
With the rack system the barrels are all stored on the 
bilge, and all barrels, whether they contain liquid or 
dry products, are treated alike, because each barrel is 
supported by the rack independently, so the height of 
the pile or the number of tiers is not limited. Approxi- 
mately 650 sq.ft, of floor area is required to store 60 
barrels per tier. This includes space enough between 
sets of racks so that a man can walk between to inspect 
the barrels or take inventory. Each row, whether odd 
or even, contains 10 barrels per tier. The barrels are 
tiered 10 high, as shown, making a total of 600 barrels 
in 650 sq.ft, of floor area if every barrel space is filled. 
On the basis of these figures, to store 6,000 barrels we 
should require 10 spaces each containing 650 sq.ft. To 
this we must add 10 per cent for empty spaces brought 
about by the variety of products stored. This addition 
of 1 space brings the grand total to 11 spaces: 650 
sq.ft. X 11 spaces — 7,150 sq.ft, of floor area for 


storage alone. To this must be added space for main 
aisles, receiving and shipping platforms, offices, etc. 
The following tabulation compares the three methods: 

Floor Area for Stor- 


Method of Storage age Alone, Sq.Ft. 

On the bilge with long dunnage. . . 17,745 

On the chimb with short dunnage. 15,405 

In steel racks 7,150 


This shows that for a given area more barrels can 
be stored per square foot with the rack system than 
with other methods. 

Looking at this problem from another angle, we find 
that the building we have selected will be large enough 
to store the following number of barrels under each 
method : 

r Barrels — > 

Method of Storage Liquids Dry Total 

On t’-e bilge with long dunnage. .. 576 2,304 2,880 

On the ehinib with short dunnage.. 576 2,880 3,456 

in s' eel racks 1,200 5,600 6,800 

These figures demonstrate that while the building is 
large enough to take care of our total requirements if 
we use the rack system, it would be capable of contain- 
ing only approximately 50 per cent of our needs if either 
of the other methods were used. The more floor area 
required for storage the more main aisle, incoming 
and outgoing aisle space will have to be allowed. The 
space for receiving and shipping platforms, offices, etc., 
is the same with either method. 

It was stated that the cost of land and rentals was 
high. This is true in almost every case. If it is neces- 
sary to build a new building, the cost is dependent upon 
the number of floors to be provided and the number of 
square feet per floor. It is at this point— namely, in 
the building of new warehouses to provide storage-— 
that it is possible to save considerable money by using 
the rack system. In the case of old buildings it is 
sometimes difficult to prove that the rack system will 
save money, because the limiting head room does not 
permit the racks to be over 3 tiers high, but even here 
if the number of barrels handled is large enough, a 
material saving in the labor cost will be effected by 
installing racks which may offset the initial cost. 


$t , 



FIG, lH~MHt_TI&YAI. KUiV-ATION AT "B-B" IN FIG. 16 
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FIG 1!» DIAGKA.M SHOWING USE OF SHOUT DUNNAGE 
WHEN STOKING KAKKELS ON THE UllIMH 

We all know that new buildings cost considerable 
money and this cost is in proportion to the size of the 
building. The cost of the building site is also dependent 
upon the size of the building. Taking the problem 
which we have just analyzed and considering a new 
building, it will be clearly seen that either bilge or 
chimb method of storage would require a building twice 
as large, in ground area, as the one shown, but not 
so high. The only comparison to make then is : Would 
it be cheaper to build the larger but lower building? 
Or would it be cheaper to build the smaller but higher 
building and equip it with racks? It is a simple engi- 
neering problem. 

It is of no use to build a high building unless the 
overhead space can be used. In the storage of barrels, 
using either the method of piling on the bilge or on the 
chimb with dunnage, the maximum height of piling 
recommended is 4 tiers. In order to accommodate this 
height of pile the building would have to have at least 
16 ft. in the clear. With the rack system it is possible 
to pile the barrels from 10 to 12 tiers high. Selecting 
the 10 high racks, we should require a building with 
26 ft. in the clear. Thus by increasing the side walls 
and columns 10 ft. and installing racks we are able to 
reduce the floor area by more than one-half. 

A Physical Inventory Must Sometimes Be Made 

The complete physical inventory is something that 
must be considered. The requirements call for a phys- 
ical inventory every 6 months. To take a physical in- 
ventory if barrels are stored on the bilge or chimb with 
dunnage is impossible without moving each barrel. The 
complete handling of 6,000 barrels is expensive and 
difficult; it would also require quite a lengthy shut-down 
of the plant. With the rack system, if the inventory 


tags are placed on the heads of the barrels, it is pos- 
sible for one man to take an inventory of the above 
stock in 2 days without moving a barrel. In order to 
facilitate the taking of an inventory the manufacturer 
of the racks provides brackets on the side of the rack 
upon which boards are fastened, making a walkway for 
the man at every second tier. 

When installing racks in chemical warehouses there 
are a few points to remember: First, always install 
the racks ori raised piers as shown in Fig. 15. This 
makes it easy to wash out beneath the racks in case a 
barrel or drum should burst and it prevents the acid 
from attacking the bottom cross members; second, 
always paint the racks with acidproof paint. They 
should also be repainted at least once a year. 

In conclusion, it might be said that the only satis- 
factory method of barrel storage is the rack system. 
This is true up to a certain point and applies chiefly 
to new warehouses. As previously stated, each installa- 
tion or problem has to be considered separately. It can 
be added, however, that every chemical plant in the 
country can afford to spend a little time and money in 
looking over its present methods of handling, buying, 
filling, painting, storing and shipping of barrels. It 
will be found in many cases that thousands of dollars 
can be saved without one cent’s worth of investment 
and that thousands more can be saved if a little money 
is spent in making improvements and installing the 
latest and most modern equipment. 


Some Comparative Statistics oil Glass 
Manufacture in 1919 and 1921 

Although it might be regarded as ancient history, 
nevertheless the comparison between 1919 and 1921 
is most enlightening. It should be remembered in study- 
ing these figures that 1921 was a year of great depres- 
sion in the glass industry. It is all the more striking, 
therefore, that the total quantity of plate glass and of 
wire glass was greater in 1921 than in 1919. All of 
the rest of the individual commodities, such as window 
glass, obscured glass, pressed and blown glass, bottles 
and jars, showed a diminution in quantity produced 
of from 10 to 50 per cent. 

COMPARATIVE SUMMARY, 1921 AND 1919 





Per Cent 
of 


1921 

1919 

Docrnase 

Numbci of (*hI ubl i.sli incut h 

<28 

371 

11 6 

Persona engaged 

59.705 

83,656 

28.6 

Proprietor* ami firm member* 

50 

60 

Salaried employees 

4,979 

6,076 

16 1 

Wage earners (average number) 

54,676 

77,520 

29 5 

Salaries and wage payments 

$78,852,000 

$100,891,000 

20.9 

Salaries 

12,290,000 

13,364,000 

8.0 

Wages 

67,562,000 

87,527,000 

22 8 

Contract work 

131,000 

241,000 

45.6 

( ’nst of materials 

86,883,000 

90,780,000 

4 3 

Value of products 

212.593,000 

261,384,000 

18 8 

\ able added by manufacture 

125.710,000 

171.104,000 

26.5 


Lime-Sulphur Concentrate 

The U. S. Department of Agriculture Farmers' 
Bulletin 1285 describes methods and apparatus for the 
preparation and use of lime-sulphur solutions and the 
lime-sulphur concentrate, which are so extensively used 
as an insecticide and fungicide. The circular, which 
is available on application to the Department of Agri- 
culture, Washington, D. C., describes a wide variety of 
apparatus for home manufacture of this material. The 
apparatus ranges in size from a simple 25-gal. kettle IjO 
steam plants in which 800 gal. of concentrate can be 
prepared in a single cooking. 
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Fundamentals of Rectification 

The Conditions for Reversible Rectification 

With Certain Assumptions as to the Properties of Mixtures It Is 
Shown That Low-Temperature Separations Can Be Carried Out in 
Such a Way That the Minimal Work Necessary Is Equal to the Theo- 
retical Minimal Work by Means of Ideal Semi -Permeable Membranes* 

By C. C. Van Nuys 

rhiil l’|i>si« Im, Alt' Keduition (V, New Y<»ik City 


W E SHALL now undertake a general investiga- 
tion of the conditions existing in an ideal 
rectification system when all the transformations 
accomplished therein are thermodynamically reversible. 

In any thermodynamic process a necessary and 
sufficient condition for reversibility is that, during 
any transformation, equilibrium conditions are main- 
tained throughout— e.g.. if a heat transfer occurs, it 
must be between bodies having only infinitesimal differ- 
ences of temperature, or if a fluid does work by exerting 
pressure, that pressure must at any instant be the 
true equilibrium pressure corresponding to the volume 
and temperature of the fluid at rest at that instant. 
Therefore, if we impose the condition that rectification 
shall be accomplished reversibly, it will lx* necessary to 
make the compositions of liquid and vapor in contact 
at any point in the column to be those compositions for 
phase equilibrium. That is to say, x and // anywhere in 
the column at the same level must have the relation for 
phase equilibrium. 

In what follows we shall have occasion to determine 
not only the conditions existing in the rectification col- 
umn proper when this relation is maintained but we 
shall also endeavor to calculate the work necessary to 
produce these conditions reversibly and to determine 
the relation between this work and the theoretic mini- 
mal work of separating the constituents of a binary 
mixture by means of the well-known ideal device of 
semi-permeable pistons. In order to avoid uncertainties 
connected with the pressure-volume-temperature rela- 
tions for an imperfect gas, the theoretic minimal work 
of separation of the constituents of a fluid mixture is 
generally calculated under conditions such that both the 
mixture and its separated constituents may be assumed 
to have the properties of a peifect gas. Since, however, 
when the separation. is accomplished by rectification, the 
mixture generally enters the column in a condition 
approaching that of saturated vapor or of liquid, while 
the separated products generally leave the rectifier in 
the saturated vapor state, it will he necessary to 
inquire into the ways and means available for produc- 
ing these conditions. 

Whenever a binary mixture of two constituents whose 
liquefaction temperature is considerably below atmos- 
pheric is separated by liquefaction and rectification, it 
is the general practice to employ the cold separated 
products to cool down the incoming mixture entering 
the column as much as possible in a so-called counter- 
current heat interchanger; that is, an apparatus in 
which the cold outgoing products are in as intimate 
thermal contact as possible with the incoming unsep- 
arated mixture. Considered from the most general 
point of view, we may say that what an interchanger 
is designed to accomplish is the taking of heat from 

•The first four articles in this series were published in the 
issues of Jan. SI and Feb. 7, 14 and 21, 1923. 


an incoming mixture and transfering it as nearly 
reversibly as possible to the cold outgoing separated 
product In general, it is impossible to cause this 
tram r take place in the interchanger reversibly, 
even jiough we assume perfect insulation from outside 
heat effects and perfect thermal conductivity between 
the incoming and outgoing streams, unless certain 
relations hold between masses and total heats of those 
streams. This relation we shall proceed to obtain. 



In the first place, if we assume that no external 
heat enters or leaves the interchanger, the “total heat” 
of all fluids entering the interchanger must equal the 
total heats of all fluids leaving, since no external work 
is performed in the apparatus. Second, if we assume 
that the masses of all fluids entering equals that of 
fluids leaving, the heat capacity of the entering mix- 
ture must he the same as for the outgoing products 
at the same temperature, since otherwise the tem- 
perature of the ingoing fluid could not be equal every- 
where to that of the outgoing fluid in thermal contact 
with it and thus there would rise irreversibility of 
heal transfer in the interchanger. Even though this 
last condition is not satisfied, we may still suppose 
the exchange to be accomplished reversibly without the 
expenditure of external work, provided that the dif- 
ference of “total heat” of the ingoing mixture between 
the initial temperature T A at which it enters the inter- 
changer and the temperature T n at which we wish it 
to leave the interchange!* is equal to the sum of the 
increases of “total heat” for the separated products 
between the temperatures 7\ and T t at which we wish 
them to enter the interchanger and the fundamental 
temperature T \. The ideal reversible process by which 
this could be accomplished is as follows: 

Let the mass of incoming mixed fluid of tempera- 
ture T t entering the system per unit time be m A and 
suppose that we wish to lower its temperature to T„ 
by transferring the necessary heat to two separated 
products coming from the rectification apparatus, one 
of mass m x at temperature T, and the other of mass 
A/, at temperature T v the temperature of both these 
fluids being brought ultimately to the value Ta . Assume 
that we have a reversible Carnot engine workihg first 
between m A and transferring heat from the former 
to the latter until the temperature^ of m l is Ta, and 
let us calculate the work expended upon this engine. 

Let the temperature of at some instant be T, and 
its specific heat at that temperature be C t and suppose 
the temperature of m, at that instant is r t . Let the 
quantity of heat CmidT be taken from m A . The 
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fraction of this which is transformable to work in 
a Carnot engine working between T and r i s 

~ T Cwa^T, and the heat imparted to m i will be 

f CntidT. Let this process continue until the fluid m l 

has the temperature T A , and let T, be the final tem- 
perature of m A . The total heat taken from m , during 
this process will be 

-I- | ' Cm ,<IT 

The total work expended will be 
r *t—t i 

-J A T Cm [dT 

and the total heat imparted to w, will be 

+ J F.j, Cm, dT 


Now let the Carnot engine begin to discharge heat 
into M if instead of m t , the instantaneous temperature 
thereof bening r f . Then by hypothesis, when the final 
temperature of M, is T\, that of m i will be TV The 
heat taken from m i during this part of the process 
will be 

+ | " Cm [(IT 

Tie total work expended will be 

f ( T T, 

- J —j, ‘ Cm \<IT 


and the total heat imparted to M u will be: 

J * o To 

i fCmrfT 

Hence if the total work expended during the whole 
process is zero, we have: 

- J A — T - Cm idT — J T - Cm.idT ^ 0 
or 

J °Cm A dT = jf £ CmrdT + j /-f Cm,dT 

That is, the change of total heat of the incoming mix- 
ture must be equal to that of the outgoing products, 
if it be possible to accomplish the exchange reversibly 
without expenditure of work. 

Now assume that we are dealing with a binary mix- 
ture which has the property that its difference of 
total heat between the saturation point and the tem- 
perature TV at which it enters the interchanger is 
equal to the sum of the differences of the total heats 
of the separated products each one between saturation 
and the temperature TV at which it leaves the inter- 
changer. For such a mixture, then, we may assume 
that the work necessary to change the condition of 
the incoming mixture reversibly from the initial tem- 
perature down to the saturation point, by permitting 
the separated products in the saturated condition to be 
restored to the initial temperature, is zero, and we 
may assume that the incoming unseparated fluid enters 
the rectification column in the saturated condition and 
each outgoing separated product leaves the rectification 
colump in the saturated condition. Let us suppose that 
a mass m 4 of such a mixture at temperature T Q enters 
an intermediate level of a rectification column and 
that its composition in the more condensible con- 


stituent is 2/ 0 . Assume that by a system of distributed 
condensation in 'the upper half we attain a condition 
such that the composition a- of the descending liquid 
at any point is that for phase equilibrium with the 
ascending vapor of composition y at that level. Let 
the absolute temperature at which 
the incoming mixture centers, and 
also the absolute temperature at 
which the outgoing products leave 
the interchange]*, be TV. 

Let us suppose that the condensa- 
tion in the upper half of the column 
is produced by an infinite series of 
reversible Carnot engines, each 
one of these engines working be- 
tween one level in the column and 
atmospheric temperature. Thus, 
any Carnot engine working at the 
level where the composition of 
liquid is x takes the heat required 
to condense the mass dM of liquid 
necessary to be condensed at that 
level and rejects this heat, together 
with the heat equivalent of the 
necessary work, at the temperature 



TV- Assume that the vaporization necessary in the 
lower half of the column is also produced by an infinite 
series of Carnot engines, each one of these taking in an 
amount of heat at temperature TV, such that the heat 
rejected at a lower level x in the column is such as to 
produce the amount of evaporation necessary at that 
level. Suppose that a mass m, of composition ?/, of a sat- 
urated vapor leaves the top of the rectification column 
and that a mass M a of liquid of composition x x is drawn 
from the bottom of the column. Then the total work 
necessary to be expended in order to produce the prod- 
ucts m, and M z will be the algebraic sum of the work 
expended in the whole series of Carnot engines, this 
series including not only those working as described 
in the column proper, but those necessary to evaporate 
the mass M t of liquid to saturation. 

First consider the level (x, y) in the upper part of 
the column. Let the mass of liquid descending at 
this point per unit time be M and its composition x, 
and the mass of vapor ascending per unit time at the 
same level be m and its composition y. Then we have 
the three following equations among x, y , y lf M, m 
and w,: 


m ~ M •+ 
ym z= xM -f- y, m , 


y Fix) 


where the function F denotes the relation for constant 
pressure between the compositions x and y of liquid and 
vapor in phase equilibrium for the particular mixture 
treated. 

From the first two equations we obtain: 


M = 


v sr v t 

x — y 


m, 


Considering the column as a whole, we have: 


and 


m A = w, + M u 
y 0 m A = y x m x + x^i. 


from which 
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und hence for any M above the level of .nlet of m we and the total work necessary to be expended in the 


have .* 


M 


V 

x 


M J + m 
x a M, -j ym 


y. x. - 'A 

1 • m i 

y x. - //, 

Next consider a level ( x , y) m the lower half ot the 
column. Here we have 

M - 

xM 

and 

If - Fix) 

where F is the same function as before. 

From the first two equations we obtain: 

A1 , '• ~ " M 

x — y 

but from equations for column as a whole 

• 

,, !f u — //, 

M , m « 

^ ~ //, 

Whence, for any A/ in the lower part of the column, 


upper part of the column will be 

/• o Ta — T u(LM) 

J i T dy 


W - 


or 


W, - 


/:^0 


rfAf 

dv/ 


1/ 




But if we substitute the value of x from 
y x 


1 


J- 


in the equation 


it becomes 


and 


L — - Lux -j- L t ( 1 x') 

Lnu -\- L\d( \ — y) 
y H a( i — y) 


whence 
d ( LM : 
dy 


dL 

dy 


(L, t — L\)o 
i y rad — V) I" 


dm dL 
L j + M , 
d// 1 d/y 


M 


i/, 


/» i 


W 


, — ?/ j/„ 

— y x, } - //, 

If, for the mixture dealt with, the form of the 
function F were known, // or x could be eliminated 
from the two equations we have obtained for M, and 
thus the value of M obtained as a function of y or x, 
and by differentiation of this function it would be 

possible to obtain the derivatives or ^ in terms 

of x or y and the constants x lt ?/,, etc. 

As an example, consider a mixture for which the 
latent heat, L, at constant pressure for all compositions 
follows the proportionality law as indicated by the 
equation 

L — Lux -} L i (1 — x) 

For such a system, we have shown above that a func- 
tional relation between the compositions x and y of 
liquid and vapor in phase equilibrium which satisfies 
the conditions is given by 

V - n x 
1 — y 1 — .r 

Eliminating x between this equation and the equation 
obtained above, giving the value of M in the upper part 
of the column, we have: 

(?/ — y x ) \v + a(l — y) 1 x,— y 0 

U — a)i/(l — y) x,~ y, 

By differentiation of this equation, we obtain: 
dM __ \ — 3/,) +ay.(l -~y)' x. — y, 

dy (1 — a)y a (l — y) 1 x , — y, 

Now, if the quantity dAl of liquid be condensed at 
the level (x, ?/), the heat necessary to be removed at 
that point in the column will be: 

d (LM) 

dy 

Let us suppose that the absolute temperature at this 
level in the column is T . Then the work required to 
absorb this heat at temperature T by a reversible Car- 
not engine, and reject it at the initial temperature, 
will be: 

T a -T d(LM) dM 

f ~ dy- dV ' 


x , — y 0 

( 1 — <7 ) ( X , - 
>0 


■//,) 


L ft O 

( 1 - 


I,r' + 


Substituting this in the expression for W Jf we have: 

' Ts ~T x — //„ 

T (l — a)u --//,) 


m t 


\Ln(\ — - //,) , L\(iy 
I n~y) J y 

In the lower half of the column, we have: 


X?/ ] 


dy 


A/ — 


x, — u 


If, 


M 1 


If , 


m A 


■ !f x — y l 

Eliminating x as before, we obtain: 

m _ (a v~ v)\y-\ a(i — // ) i y„~ 

(1 — a) i/(l — y) x a --y l 

Differentiating this equation, we have: 
dM __ y* (1 — x , ) + ox , ( 1 — // ) 5 y 0 — y t 
dy (1 — a) if ( 1 y ) J .r, — </, 

Now, if at the level (x, ?y) a quantity of liquid — dM 


m A 


be evaporated, the heat required will be — 


d(LM) 

"dy 


dy. The 


M 


m a 


m\ 


work obtained from a Carnot engine working reversibly 
between the temperature 7N and the temperature T at 
this point, when said engine rejects the above amount 
of heat at temperature T, is 


- T d(LMJ 
dy 


dy 


dy 


Hence, the total work obtained in the lower part of the 
column, including that obtained by the evaporation of 
the liquid M tt will be 

n7V —T d(LM) 

T dy 
T i - T. 

T, 


W, 


■j: 


dy + 

| Li,x 1 + L t (l-x,)]M, 


where T, is the temperature of the liquid M, 
In this case, we have: 

j/)] v.—y, 


(a. — y)lv + <U l - 

( 1 ■ <L)y (1 y) 

y*(l — x,) -foa.d- 
(1 — o)y*(.l — 


■V, 


m A 


mj 
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from which 
d{LM L dM 
dy dy 


t dM ir dL 
L dy+ M dy 


Integrating the first equation, we obtain: 


_ Vn — Vx [ Ln(_ 1 — x ) 

ll — a )(x, — y 1 ) [ (1'— j,)* 
Substituting this value, W l becomes: 


) , L\ax 


x, — y, ( In ,Laci\ 
1 — a \l-yj yj 


I Ln 1 - 

II — y„ 1 


~x t , L A ax % \ 
d/, + VoVt ) 


W s — m I 


" i T Vi, — ?/, 

T (1 — a)(x, — yj 


[ Lni\ — :r,) L\ox, I 

L + r T" 


"H w 1 y 2 x. — y £i(l — A ) I 

Hence, the total work expended in the whole system is 
u- w f ‘Tt-T d(LM) 

W T dy d » 

r«r,— T d(UI) , 

+ J"0 T ' lb, (hj 

rp rp 

~ — y - ' [L n x. |- Lt(l — ar/)l M, 
while the net amount of heat removed from the col- 


W A — ( 

J J HI 

+ X; 


Hence: 


[ Lnx -j- L t ( 1 — x } ) | 


I - x t 


-a V 1 - - m 1 


4* 1 

1 — n ~ 


Ln , L.\' 

' 1 - \h ^ ?/* 


C^diLM), , r^d(LM) 
J, dy — d iT ' 


• | L«j\ 4 L,t (1 — «,) ]M. 

Now', since the heat taken from the fluids in t hi' 
upper part of the column is equal to that added in the 
lower part, the latter expression must vanish while the 
expression for total work expended should be equal to 
the theoretic minimal work of separation, W„, t since all 
transformations in the system, including those in the 
interchangers, have been made reversible. Hence we 
have the two equations: 


— \LhX, 4 L|( 1—4)1 0. 

which is identically true — i.e., the method may be em- 
ployed whatever be the composition, //„, of the mixture 
treated or whatever be the compositions y t and x,, of 
the separated products. 

The second equation, giving the work *of separation, 


" ,n Vl) J i (1 - .'j/)T + J 

L«( 1 — *,)/„ ( [ . ~y)‘T 1 
( y„ — »/, ) [ Lnx t -| Lid— x. 


T 1 /j ’ ax ’X, j/ tJ 


C'^dlLM) , , f- d' LM) . 

J« - dy~ dy '' J.. dy lhj 




_ l C'id(LM) , , r>d(LM I , 

ML Tdy rf » + Lr rdy "" 


In this equation T may be regarded as a function of 
7„ 7„ y, a, K, L i, Ln, which has the property that T 
— 7, when y — 0, and 7 T i when y -- 1. 

This relation may be expressed in the symbolic form 


T — 7, 

7 -- T : 


f(y t 7,, 7., a, K, L ,, Ln) 


\L„x, ) L , (1 — x.) | M , ) 


Substituting the above values of - ^ ^ and M, these 
expressions become : 


\L ft ( l — xj 


1,11 V +L<u*,f id, l 

— If) « if 


— (?A, — Vi) l Lux , + La (1 — J*J 1 — 0 
and 

r+^.r, 

~T—a [ Lb( 1 ~ ^X. (i~y)'r + L/, *»X. yrj 
— i/,)r L^ + l i a — a ,) 1 __ 

T t ~~ K 

where 

— f.) 


where / is a function such that when y 0 its value 
is zero, and when ?/ “ 1 its value is x. Assume, for 

example, that the form of the function is ------ where 

1 — y/ 

b is a constant whose values depends upon those of 
T„'l\ f a,K t L\,Ln. If this were the relation between 
y and T, we should have the equation: 

T - 7, by_ 

T—T 1 — y 

The value of T from this equation being then sub- 
stituted in the second integral equation, y would be 
the only variable therein contained, and said equation 
would become integrable, the result after integration 
being an equation to determine the value of the coq- . 
stant b in terms of 7,, 7^ a, K , L\, L». The value of T+ 
as determined by the relation assumed between T and 
y is 

t - Wj + TM-y) 

1 — by 4- 1 — y 

If this value be substituted in the integral equation un- 
der discussion, it becomes: 
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\Lh( 1 


■».) f 

• 'I 


(1- 


2/ 0 - 
1- 




Lnd ■ 


<by + 1 — y)dy 
U)'V>T t U j T,( 1 — ?/) J 
r " (fi?/ i i I 

f L n I b r r y -\ r,<i in I J 

•1)11 I I— !/)(/// 

(1 - 1,1 \hT u + r,(l — ;/) | 


*>/. 


■ » r - ( ^// i i // if/// 

+ ^ fla v° r I bTji -f r u-//> i 

_ C ?/o — 7/. ) ILflj, f /viil — J* )| 

*r, 

In the first integral, let : 

by f 1 — a A 

\\~m 4 \bT 7 n + Tn -m ) 


in 


4 


2 C 
0 


b — 1 


C 


B 

(T, 


1 

T, 

r - r, 

hr; 

T,)ibT. — 7\) 
bT, 

Thus the first integral reduces to 
lAx,- (O ( 1 - ■ //,) I 1 f " dif 

I — a | T,J n (1 ---*)• 

r.-T. * 

7: 


4 


(7\- 


I 1 

• T t ) 


V 


4 


df/ 


• 2/4 I 


/>r; 

-r.wfir. 

fir; j i fir,*, j r,d — y )_ 

Integrating and simplifying, this becomes: 

6/? ( £ # — IK ) ( 1 — y, ) [ ?/„ — //, 

1 —a I r,( 1 — ?/„)(! ?/,) 

4- ““ r ' Incr 1 - * ■ ^ I 3\ U - 2/4 

+ ]ot ”i — „„ + hr; ' lp ' ///',/, j r,( i — yj 

In like manner the third integral reduces to 
_ Li, I )/„ — y , ) ( 1 — r j [" y, — 

1 — a |r,(l — ^)(1 — ;/„) 

T, — T 1 - T.— T bT.y. + 7’, ( 1 

+ hT , tog, j _ v + br; log '„7>,-f 7\(1 — „,,)| 

In the second integral, let 

by -f 1 — y _ A . B C 

liVtyT.A (1 — y)T x \ if ^ y h fiiyr, + ( 1 — y)T x 
Clearing of fractions and equating like powers of 
y as before, we obtain 

r, — r, 
r; 

fitr^ — r,) (fir, — r,) 
r; 

Thus, the second integral reduces to: 

4r4f^ 

r, jit/ 

T,) dy 

J i 


zz 


r 


L A ay,(x % — 2 /„) f 1 f°di/ 
T,Ji y* 

b(r,-— r,)(fir. 


1 — a [r,< 


+ ■ 


r; 


br^ + rji 


Integrating and simplifying, this becomes: 


LiayAXj — yj 

1 — a 




- fi 


r ; — r, 


4 


, l/o 

77 logl », 
M’A+T’.d-*.) 

/>7’,// J + T,(i — j/,) 

integral reduces to: 


log- 


jJ 


,T,-T t . y, 
- 6 -r. log, 


4 


I 1 

II I C 

I — y ' bT .y | 7’,( 1 — (/) 
Clearing of fractions and equating like powers of y 
on both sides of the equation, we obtain the three 
following equations to determine A, B and C. 

AT t + BT, j C \ 

AbT i — AT, -f BbT t — 2 BT, 

— BbT i -f BT, | C 

from which 


KVi Vo 

6 (r a - 
r; 

In like manner the fourth 
Liax.Uj,, — y y ) f 1 / 1 _ 1 

1 <* IrAVo yj w T; — ij 0 

b(7 ^rz T j ) bT > v» + T 1 d 

r; “ J 0 ^fir 2 t/ fl + r 7 (i 

Now let us assume that the products m, and M. are 
the pure components completely separated; then x t r- 1, 
and y, — 0. Substituting these values in the above 
integrated expressions, and remembering that when x 
— V t - 1, 

1 — a*, 
i * — a, 

1 __ if 

the equation for the separation work becomes: 


L — 7/J J 


In 

( 1 — (i)T , 


ik + n - //„) 


7\ — T, 

bT, 


log, 


ft ^4 y.d — 
Tfl-yJ 


1C 


~ x >) 


Lull A 1 
l a 

, L !«//,(! - 

1 — a 

L i (i y„ 

'{l — a)T, 


k,,'. 

yj | i 

r,//. 


2/,) 


4- 


. I 1 -^ 

, L 2/„ 




log. 


Lny t , 

T t 


bT ; 

r- 

T,' 

7\ 


bTji~ 


log, 


1 ?/u 

1 — Vi. 


log, 


bTjy . 

1 r,d- 


' 2/„)J 


log, 


Evaluating for the limits as ?/, — 0, x t — 1, 
Luy n L/i(l — yj Tr-T, 
d — a)T, 1 — a fir; 
fir,?/,, 4- r , ( 1 — ?/„) _ L„ay„ 

T,( 1 - //„) (1 — <1)7 

r,— r, , fir,?/, 


T-,' ' l0g ' bTx | 7’, ( 1 — ;/„ ) 


L,(iy» j 

1 — a 

Lay,, 

r 


A' 




62 V 


log, 


2/4 


, L A aby 0 
+ l0g e 


i/4 d- 


-a)A 

-t; 


' n - v)} 


bTx—T,( 1 
r.d — //,,) 
ftr a i/„4r t (i- 

r; 1Ufie fir v y„ ~ r; 

Although we have assumed the functional relation 
between y and T in the above calculations, the result 
exhibits the limitations which any functional relation 
between T and y must possess for a mixture having 
the properties we have assumed. 

Table I shows the values obtained for x, y and T 
by Baly Hoc. cit.) for mixtures of oxygen and nitrogen 
with the corresponding computed values of a and fi. 
The table shows that b is fairly constant for all values 
of ?/, while a increases somewhat with increasing 
values of y. 

Taking as an average value, b — 1.58, we shall calcu- 
late a from the equation last written. In this equation: 

W 

A ~ T A in A 

where 


1 


1 


Wm -=PVy (t log, ,, 4 d — v) log, 
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TABLE I 








V 


X 

T 

- 7*1 





T 

V 

, 

r 

• 


• — 




b 








1 -u 


1- , 

l 

i~/' 




77 

54 


0 


0 

0 


0 


0 


o 

n 

78 

0 

2 

18 

8 

10 

0 02228 

0 

0861 

0 

0355 

0 

2528 

1 590 

78 

5 

4. 

38 

15 

25 

0 04580 

0 

1800 

0 

0757 

0, 

2543 

1 650 

79, 

0 

6 

80 

21 

60 

0 0730 

0 

.2755 

0 

1221 

0 

2650 

1 673 

79 

5 

9 

33 

27, 

,67 

0 1029 

0 

3824 

0 

1710 

0 

2690 

] 660 

80 

0 

12 

00 

33 

35 

0 1364 

0 

5005 

0 

2242 

0, 

,2725 

1 645 

80 

5 

14 

78 

38 

53 

0 1734 

0 

6270 

0 

2830 

0 . 

,2765 

1 632 

81 

0 

17 

66 

43 

38 

0 2146 

0 

.7660 

0 

3476 

0 

2800 

1 620 

81 

5 

21. 

22 

47 

92 

0 2683 

0 

9205 

0 

4185 

0 

2910 

1 570 

82 

0 

23 

60 

52 

17 

0 3090 


.091 

0 

4980 

0 

2830 

1.610 

82 

5 

26 

73 

55 

94 

0 3646 

1 

269 

0 

5862 

0 

2895 

1 634 

83 

0 

29. 

95 

59, 

.55 

0 4274 

1 

471 

0 

6860 

0 

2900 

1 600 

83 

5 

33 

35 

62 

93 

0.5002 

1 

696 

0 

7990 

0 

295 

1 596 

84 

0 

36 

86 

66 

20 

0.5840 

1 

957 

0 

9285 

0 

298 

1 590 

84 

5 

40 

45 

69. 

,31 

0.6795 

2 

257 

1 

076 

0 

300 

1 585 

85 

0 

44 

25 

72 

27 

0 7940 

2 

605 

1 

251 

0 

3045 

1 576 

85 

5 

48 

17 

75. 

10 

0 9290 

3 

015 

1 

457 

0 

308 

1 568 

86 

0 

52 

19 

77. 

80 

1 090 

3 

500 

1 

705 

0 

3115 

1 564 

86 

5 

56 

30 

80. 

44 

1 288 

4, 

no 

2 

007 

0 

313 

1 557 

87 

0 

60 

53 

82 

95 

1.533 

4 

863 

2 

388 

0 

315 

1 557 

87 

5 

64 

85 

85 

31 

1 845 

5 

810 

2 

874 

0 

317 

1 557 

88 

0 

69 

58 

87. 

70 

2 275 

7 

060 

3 

534 

0 

322 

1 555 

88 

5 

74 

37 

89 

82 

2.890 

8 

825 

4 

455 

0 

324 

1 540 

89 

0 

79 

45 

91 

98 

3.866 

11 

46 

5 

845 

0 

337 

1 510 

89 

5 

84 

55 

94 

09 

5 470 

15 

91 

8 

190 

0 

344 

1 407 

90 

0 

89 

80 

96 

15 

8 80 

19 

82 

12 

98 

0 

444 

1 476 

90 

5 

95 

10 

98 

16 

19 40 

5 3 

30 

28 

17 

0 

364 

1 450 

90 

96 

100 

00 

100 

00 










Now assume as a particular case y n — } >t then the 
work equation becomes: 

Ln hT t +T_ L A ab 

f)T 2 T* 

loir + T i ^ 2(1 — a)JPV loflr2 
bT, {T, — T,)m\T.\ 
Taking V — 1 c.c., and assuming that 

L , _ 47.85 
Ln — 51.2 
P 1 atmosphere 
T\ — 273.15 

then nuTi - 0.00134 X 273.13 - 0.306, and 
2PV]og { 2 
(T, — T\) m] T A 

2 X 70 X 13-59 X 981 X 0.0931 
13.42 x 0.00134 X 273.13 X 4.184 X 10’ 

= 0.00682 


the result by such methods is equal to the theoretical 
minimal work o f separation by means of the ideal 
device of semi-permeable pistons. While the calculation 
as actually performed is based upon one or two sim- 
plifying assumptions in regard to the properties of the 
mixture treated, the result is such as to show clearly 
that rectification can actually be accomplished in a man- 
ner approaching thermodynamic reversibility and in- 
dicates the main features that must characterize such 
a process under these conditions, even though the mix- 
ture treated does not possess the simple properties as- 
sumed for the one studied above. 

The value of considerations of reversibility in any 
process wherein economy of energy expenditure is de- 
sirable can scarcely be overestimated. In the develop- 
ment or improvement of any process, the engineer 
should constantly bear in mind that perfect efficiency 
is attained when and only when the various transforma- 
tions, compressions, expansions, heat transfers or what 
not are perfectly reversible. When these 1 conditions 
are not met to the highest possible degree, we may be 
certain that we have attained the highest possible 
thermodynamic efficiency. We must remember, how- 
ever, that in order for rectification to be accomplished, 
irreversible conditions between the liquid and vapor 
in contact at all levels in the rectifier is necessary to 
a degree and that the more nearly we approach reversi- 
bility in this respect the slower will be the rectifica- 
tion. A similar statement, of course, may be made 
in regard to all thermodynamic transformations — these 
transformations are possible only by reason of the ex- 
istence of irreversible conditions of one kind or another. 
This being the case, true economy in any process should 
be sought by endeavoring so to adjust the various irre- 
versibilities therein in such a manner that the sum total 
of the available energy dissipated by reason of these irre- 
versibilities is a minimum, these adjustments being 
carried to the point where further economy of available 
energy would be neutralized by increased cost of equip- 
ment and of operation of the apparatus necessary to 
accomplish that economy. 


Substituting these values and solving for a, we 
obtain: 


a = 0.222 

Bearing in mind the several assumptions which we 
have made in regard to the properties of the mixture 
considered in the above theory which are not exactly 
true for oxygen and nitrogen, and considering also the 
probable inaccuracies, particularly of temperature 
measurement in Baly’s experimental work, the above 
result may be regarded as very satisfactory. 

Employing this value of a, and taking y — 20.8, we 
find for the composition x of the liquid having phase 
equilibrium with air, 

x = 0.542 

This result thus seems to support the probability, 
already suspected as a result of experimental work 
performed under the direction of Dr. Harvey N. Davis 
at Harvard University, that Baly's values of co-existing 
phase compositions are somewhat too close together. 


Summary 

The purpose in undertaking the foregoing calculation 
was, first of all, to determine whether processes of 
low-temperature separations of mixed gases involving 
liquefaction and rectification may ideally be carried out 
in a reversible manner — i.e., in such a way that the 
minimal expenditure of- work necessary to accomplish 


British Gas Statistics 

The Gan Journal (London) summarizes the latest 
statistics regarding the British gas industry in its issue 
of Jan. 31, 1923. The totals given in this summary are 
for Great Britain — England, Scotland, and Wales. The 
bulk of the sales are coal gas or water gas, but the 
small amount of “Other Gas” included relates to plants 
making semi-water gas, carbu retted hydrogen, producer 
gas, peat gas, gasoline gas or acetylene gas used in 
city distribution systems. The quantities of coal gas 
recorded include some coke-oven gas produced for dis- 
tribution either alone or mixed with other kinds of 
gas. 


1921 1920 


No. of companies 

797 

758 

Materials Used: 

Coal carboniied (tons) , . . 

15,775,696 

17,566,316 

Coke for water gas 

1,254,122 


Oil (gal.) 

51,731,492 


Cias Made: 

Coal gas (M.cu ft.) 

194,518,147 

214,703,118 

Water gas (M.cu ft.) .. . 

49,894,716 

36,932,530 

Other gas (M.cu.ft.) .. . ... 

, . 4,606,869 

5,342,096 

Total 

249,019.732 

256,977,744 

Coke and Byproduct* Made 1 

Coke and breese (tons) 

10,404,702 


Tar (gal) 

... 160,376,472 


Ammonium sulphate (tons) . . 

... 115,979 


No of Customer* : 

Prepayment 

Oral nary 

4,071,220 

3,488,090 

4,030,647 

3,417,685 

Length of mains (miles) 

... 39,547! 

38,847 
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Chemical & Metallurgical Literature 


Utilizing Rubber Latex in 
Paper Making 

The use of rubber latex for manu- 
facturing* purposes is rapidly graining 
recognition. The practical effect of it-' 
application in industry will result in 
the further co-ordination of the rubber 
and other industries, according to a 
writer in the India Rubber World for 
February. The first successful applica- 
tion of rubber latex relates to I he 
improvement of paper as regards 
strength. Two methods have been fol- 
lowed in utilizing rubber latex fm 
paper making — viz., the beater method 
and a new method known as top sizing. 
The former method, patented by Fred- 
erick Kaye, is fairly well known It 
consists of adding the rubber latex, well 
diluted, to the beater pulp. The amount 
of latex varies with the quality of the 
fiber. Experiments with partly beaten 
fiber made into hand sheets with and 
without latex indicate that the hut sting 
strain and folding number of the latex 
paper were much above those of papei 
made under exactly similar conditions 
without latex. 

Unfortunately, however, American 
paper manufacturers have not met 
with great sucess in the use of latex 
with the beater method. The element 
of uncertainty in this difficult method 
has led to the discovery of a simpler 
and surer process. This is known as 
the “top sizing method,” and consists 
of top sizing with latex, containing a 


minimum of ^0 per cent pure rubber. 
After the paper has been immersed in 
a top sizing mixture of latex and casein, 
it is run between rolls to squeeze out 
the excess liquid and to insure an even 
distribution on the surface. The paper 
i , then dried on moderately heated rolls. 
The latex-casein mixture consists of 75 
per cent latex and 25 per cent water- 
soluble casein, calculated on a basis of 
dt y rubber and casein, diluted with 
equal volumes of water. After dipping 
and drying, or partial drying, the paper 
may be subjected to a dilute formal- 
dehyde bath, which tends to increase 
the water resistance. The top sizing 
process is also applicable in making 
paper for wrapping, insulating, oil- 
and water-resistant purposes. Expet i- 
ments have already been made with 
kraft paper and the favorable results 
indicate quite clearly the value to the 
industry of such a process. 


Notary Kiln Lime Burning: 

Editor's Note:— This Is an abstiact 
, ,r mi informal talk before the National 
Lime Association In June, 1922. Ro- 
tan kiln operation in the lime industry 
is likely to he a significant factor In the 
l ullin' n ml the author's wide experience 
uvi's to these renuuks n considerable 
prestige It is published In the Pro- 
iip|nii/s of the National Linn* Associa- 
tion 

From the cement manufacturer many 
data have been obtained on physical 
problems such as structural strength of 


kilns, dry burning, feeding devices, etc., 
but many new problems were en 
countered. Progress has been slow be 
cause there is only one unit with which 
to experiment and deviations from 
practice which gives fairly good results 
are consequently conservative. 

Fuel 

Kilns may be fired with either pro- 
ducer gas or pulverized coal and al- 
though the author's experience has been 
only with producer gas, he believes pul- 
verized coal will work excellently and 
intends to install a unit. Mechanical 
gas producers give a much more even 
gas and have made possible an increase 
in production from 90 tons per day to 
110 tons per day with a lime-coal ratio 
of over Ik (This is on a 6 1 ft. inside 
diameter by 150 ft. long kiln.) 

Size ok Stone 

Material is sized through a 11-in. 
screen and retained on a S-in. mesh. 
Experience seems to indicate that the 
kilns like small stone, but there is a 
practical limit to the sizing. Consider- 
able difference of opinion exists as to 
whether the fines or coarse particles are 
more difficult to burn. The author's ex- 
perience indicates that operating condi- 
tions will determine this. The fines will 
ride in the center of the kiln if it is 
overloaded, whereas in a thinner load 
with rapid passage of material the 
larger pieces are apt to have an un- 
burned core. The latter case is more 
frequently met in practice. 

Kiln Loading and Speed 

A definite ratio between kiln loading 
and speed should be maintained. The 
depth of the load should be kept con- 
stant and the rate of burning controlled 
by variation in kiln speed. An increase 
in heat is apt to be dangerous because 
of the danger of fluxing and sticking of 
the charge especially with dolomitie 
lime. An additional control is exercised 
by changing the angularity of the 
wheels under the cool end, which con- 
trols the travel in the kiln. The author 
believes that A in. per foot is the best 
inclination, though he uses 'i in. Greater 
speed can be obtained at a smaller 
angle. Heat recovery is out of the ques- 
tion on a single unit. With two units 
the investment might pay. 

Dusting in the limekiln is very diffi- 
cult to control and very essential to 
control, for dusting effectively damps 
the burning flame. The control must 
be exercised at the discharge end, for 
at the charging end the rock is non- 
pulverent. 

In order to recover some heat from 
the lime it is usually run through a 
rotary cooler. The best design of this ap- 
paratus is in inserting quadrant parti- 
tion plates. This divides the charge into 
four units and cuts down the dusting. 
Z-bars arc worse than useless, as they 
pick up the lime and drop it through 
the air. This makes dusting a great 
nuisance. 

The rotary kiln has very high 
capacity and an interchange of ideas 
will doubtless lead to a great improve- 
ment in efficiency of operation. 


Important Articles in Current Literature 


\sso< lilt lull of (ins Engined s Feb 
1 I and r>, 151211. nl Boston. 


Alnie than fifty industilal. let link' d 
or scientific periodicals and tnuh 
papers are rex lowed regularly hv lln 
nl a IT of Chum d Mt t. The artu les 
listed below have been selected from 
these publications because they iep- 
reseid the most conspicuous t homes it. 
eontempoi nry literature, an conm 
fluently should be of considerable intet 
out to our readers Those that an <>l 
unusual interest will be published latei 
in abstract in this depnitment. but 
since it is freipientlj Impossible to pu- 
pate a satisfactory abstract of an 
article, tins list xx ill enable otn i cadets 
to keep abreast of eunent literatim 1 
and diteft then reading to fulxantap 
The magazines reviewed have all been 
received within a fm (night of our pub- 
lication date 

( » AH (’o IMPOSITION Jl\ CAt/CULATlON 
M L Abbott Gas J uc- Record, Feb 
3, 1923, pp 111-143. 

Gas-Fired Steam Boiler Calcula- 
tions J. 1’ licinroth Gas A<a- 
Itccoul , Feb 10, 1923, pp 169-172. 

European Disriu ation op Foal 
Tar. R Furness G<i.\ Au< -Rmnd, 
Feb 10, 1923, pp 176-177. 

Byproduct Oven Heat Balance 
D. S. Chamberlain and E. W MeGox - 
arn. Gas Ape-Record, Feb. 17, 1923, 
pp. 199-202 

Removal of Naphthalene From 
Gas. W H. Fulweilei. Papei read 
at annual meeting of New England 


BaIC TEfl’ OCCLURENCF. MINING AND 
l hep rt B Ladoo Ran and Minina 
Jo nr -Press, Feb. 17. 1923, pp 319-320 
I tlSTlLLATION Ol- OIL SHALES IN 

Spmn E A Ritter, Rag. and Mining 
Jour -Pi vse, Feb 17, 1923, p *26 
The Growing Chemical Inupstky 
of Palestine. R. P Spiolmann ('hem. 
\</r (Ivoiidon), Feb. 3, 1923 pp. 114- 
1 lb 

Properties op Wood in Paper Mak- 
ing B Johnson and II N Lee Paper, 
Jan. 31, 1923, pp 11-1 1 

Paper Siztno and Colloids Rudolph 
Lorenz Wovhf nhlatt fui Papu.rfah- 
> ikatton , vol. 63. p 4.612 (19221. 

Sl’PKKPHOSPU ATE HANDLING EQUIP- 
MENT. Kai Warming. Chita . cf lad , 
.lanuarj, 1923, pp. 43-44. 

Production of Ammonium Sulphate 
in iJ as Plants A Grebel. ('him. et 
lad . January, 1923, pp. 26-42 
Chemical Achievements of Pasteur. 
G Bertrand. Chita rt Ind , January, 
1923, pp. 1-161. 

An Attempt to Cheapen the Pro- 
duction of Zirconium Dioxide. J. W 
Bain and George E (lollop Cana- 
dian Chcm. d Met., February, 1923, 
pp 3 f» -8 

The Business of Buying Labora- 
tory Equipment. James H. Wilson, 
Canadian Chem. d Met.. February, 
1923, pp. 39-40. 
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Recent 

Chemical 6 Metallurgical Patents 


Determination of Naphthalene in Gas 
— W. H. Fulweiler has assigned to the 
U.G.I. Contracting Co. his patent for 
quantitative determination of naphtha- 
lene in illuminating gas. In the prac- 
tice of the invention the naphthalene 
content of the gas is converted into 
naphthalene picrate by passing a known 
quantity of gas through a standard so- 
lution of picric acid, thereby increasing 
the electric resistance of the solution. 
The value of the electric resistances of 
the treated and of the standard solu- 
tions are then compared, thereby esti- 
mating quantitatively the naphthalene 
content of the gas. (1,443,330. Jan. 
23, 1923.) 


which the rate of feeding can be varied 
at will, or changed to suit the angle of 
repose of various substances which 
might be crushed. (1,439,781. Dec. 
26, 1922.) 


Artificial Fuel — Christian I. Gillstrap 
has devised the process of forming an 
artificial fuel of ground lignitic mate- 
rial, ground clay, ground commercial 
coke and a tar binder which is processed 
by coking the mixture at 500 to 1,000 
deg. C. His patent also covers the 
product which is defined as “an artificial 
fuel consisting of a mixture of 2,000 
parts of crushed lignitic material, 20 
parts of coal tar, 100 parts of ground 
clay, and 40 parts of ground commercial 
coke mixed together and heated to effect 
coking.” (1,443,359. Jan. 30, 1923.) 


Nickel Alloy — This invention com- 
prises the addition to the customary 
Monel metal alloy of an excess of 
aluminum over that usually employed, 
so that the total amount of aluminum 
shall constitute from 8 to 10 per cent 
of the total contents of the alloy. 

It is claimed that with this amount 
of aluminum the metal becomes so 
hard that it cannot be cut with a hack- 
saw or filed, and if an attempt to file 
it is made, it turns the teeth of the 
file. On the other hand, the metal, 


while so hard, is tough and extremely 
resistant to shock, which makes it of 
value in construction. It also retains 
the ability of standard Monel metal 
to resist corrosion. Tests have shown 
that an addition of aluminum in per- 
centages in excess of 17 per cent pro- 
duces a brittle alloy. (1,439,865. Leon 
Gammon, assignor to the International 
Nickel Co. Dec. 26, 1922.) 

Method of Producing Fine Powders 

— W. K. Lewis, of Newton, Mass., has 
assigned to the Goodyear Tire & Rub- 
ber Co. a patent for production of fine 
powders. In the case of zinc oxide, for 
example, if zinc vapors are led into 
diffusion or oxidizing chamber directly 
from retorts and burned with air, one 
would imagine that a very fine degree 
of subdivision would be obtained. As 
the particles agglomerate to large de- 
gree, this is not the case. The author 
prevents this agglomeration by adding 
a diluting gas, in this case carbon di- 
oxide. The particles thus do not have 
an opportunity to form aggregates at 
the high temperature of crystallization. 
(1,442,285. Jan. 16, 1923.)* 


Process of Making Coke Briquets — 
W. E. Davies, of London, England, is 
granted a patent on a special process 
of coke-briquet making which is in- 
tended to meet the difficulty which he 
describes as “the tendency for the 
briquet to suffer disruption so that no 
practical coke is produced.” He de- 
scribes the process as follows: “A 
process of making coke in briquetted 
form which consists in first mixing the 
coal or reinforcing its pre-existent nat- 
ural binding material with up to 10 per 
cent of its weight of a resinous binder, 
then compressing the coal to form 
briquets which are perforated, bored 
or the like to increase their surface, and 
then carbonizing or partly gasifying the 
briquets under .a pressure maintained 
below that of the atmosphere, substan- 
tially as described.” (1,443,618. Jan. 
30, 1923.) 


Crusher — Milton F. Williams has 
patented and assigned to the Williams 
Patent Crusher & Pulverizer Co. a new 
form of crusher. There are two new 
and interesting features to this 
crusher, which follows in general the 
familiar rotary hammermill type. The 
first is a breaker plate which may be 
adjusted toward or away from the 
hammer circle to suit the degree of 
fineness of the material being crushed. 
The second is an adjustable bottom to 
the crusher feed-hopper, by means of 


American Patents Issued Feb. 13, 1923 


The following numbers have been 
selected from (ho latest available Issue of 
the Offlnul Gazette of the United States 
i tent Ollbe bet a use they appear to 
have pertinent interest for Ghent. *f- M<t 
readers. The\ will be studied later by 


our judgment, aie most worthy will be 
published in absiiael It Is reeo|4niS50<i 
that w<> caniMl alw.ivs anticipate our 
renders' int< tests and uet onlinglv this 
advarue bst is published for the benefit 
of those who m. iv not rare to await our 


(’/him. <( Mvt.’s staff and those whieh, in Judgment and synopsis. 


1,4 1 1,77:1 — Soap Flaker and Distribu- 
tor Walter C Bellows, Montreal, Que , 
Canada, assignor to Arthur Finestone, 
Monti cal 

1,4 14 802 — Chemical Compound Iso- 
propylallvlbarbituric Acid Ernst l’rois- 
vverk, Basel, Switzerland, assignor to the 
Hoffmann-La Roche Chonmnl Works, 
New Yoik 

1. 144,8.1.1 — Apparatus for Obtaining 
Potash From Distillery Waste by Burn- 
ing the Same Carl Haner, Jr, Balti- 
more, Mil., assignor to TT. S Industrial 
Alcohol Co. 

1.444,844 Making Emulsions. Karl 
1\ McElroy, Washington, D. C., assignor 
to Kobeson Process Co., New York. 

1,444,865 — Process for Treating Rub- 
ber and Products Obtained Thereby. 
Charles E. Bradley, Montclair, and Sid- 
ney M. Caldwell, Lennia, N J., assignors 
to the Naugatuck Chemical Co., Connec- 
ticut. 

1,144,88? — Method of Producing Pure 
Iron by Electrolysis. August Bchwiete, 
assignor to the Arm Chemische Fabrik 
Crlesheim-Elek tron, Frankfort-on-the- 
Muin, derma ny. 

1,444,891 — Method for Making Actd- 
I’roof Alloys. Richard Walter, Dussel- 
dorf, derma ny. 

1,44 4,956 — Method of Sizing Paper, 
•ludson A De Cew, New York, N. Y , 
assignor to Process Engineers, Inc. 

1 4 44,989— Process of Obtaining So- 
dium Dekaborate from Boronatrocalcite. 
Will 1 elm Voss, assignor to Schott & Gen, 
Jena, dermany. 

1,444,997 — Apparatus for the Electrical 
Separation of Suspended Material From 
dases. Evald Anderson, Berkeley, Calif., 
assignor to International Precipitation 
Co., Los Angeles, Calif. 

1,445,004 — Method of and Apparatus 
for Solidifying Materials. Edwin Cowles, 
Auburndale, Mass., assignor to the Elec- 
tric Smelting & Aluminum Co., Inc., 
Lockport, N. Y. 

1.445,082- Method of Manufacturing 
Anhydrous Metallic Chlorides. Bernard 
Howard Jacobson, Charleston, W. Va., 
assignor to E. C. Klipstein & Sons Co., 
New York. 


1,115,162 Apparatus for Converting 
Fot mates Into Oxalates Herman W. 
Pa ulus, Richmond Hill, N Y., assignor 
to Ro\nl Baking Powder Co . 

1,4 15,167 Proicas for the Manufac- 
ture of Phosphate Manures Hermann 
Plauson, I lambing, dernmnv. 

1,445,168 Preeess for tin* Manufac- 
turing of Vinyl Halides lleimann Plan- 
son, Hamburg, dermany. 

1,445,303 — Method of and Means for 
Prod thing Pme Liquid Hydrocyanic 
Acid. William d Dingle, Los Angeles, 
Calif. 

1,445,329 Method of Effecting Solu- 
tion ot Substances and Removing Coat- 
ings From Bodies. Victor Lcnher, Madi- 
son, Wis 

1,445,331 — Compound of Mon-Azo Dye- 
stuffs and Lakes Derivable Therefrom. 
Arthur Linz, New York, N. Y,, assignor 
to the Chemical Foundation, Inc. 

1,445,366— Method of Producing 7, Inc 
Oxide. Earl P. Stevenson, Cambridge, 
Mass., assignor to Arthur 1>. Little, Inc., 
Cambridge, Mass. 

1.445,378 — Ammonia Dynamite. Clif- 
ford A. Woodbury, Media, Pa., assignor 
to E. J. du Pont de Nemours & Co„ 
Wilmington, Del 

1,445,382- Manufacture of Acetose. 
Joe Olgierd Zdanowich. London, England. 

1,445,387 — Coated Paper and Substance 
for Coating the Same. Henry N. Case, 
Oak Park, Til , assignor to Sears, Roe- 
buck & Co, Chicago. 

1,455.433 -- Apparatus for Treating 
Hydrocarbons. Stephen Tauiis Gartlan, 
Toronto, Out.. Canada, assignor of fifty- 
five one-hundredths to Albert Edward 
Gooderhnm. Toronto. 

1,445,495 — Process for Rendering Chlo- 
rides of Ketones Soluble by Means of 
Alkalis. Antoine Regnouf De Valns, 
MJribel, Ain, France. 

1,445,544 — Process for the Manufac- 
ture of Croton Ic Acid From Crotonalde- 
hydo. Theodor Odinga, Basel, Switzer- 
land, assignor to Eloktrizitiltswerk, 
Lonza, Hampel, Switzerland 

1 445.603— Treatment of Sulphite Cel- 
lulose Liquors. Jacob S Robeson, Pen- 
nington, N. J., assignor to J, S Robeson, 
Inc., Wilmington, Del 


Complete specifications of any United 
States patent may be obtained by re- 


mitting- 10c. to the Oommlnsloner of 
PatentB, Washington, D. C. 
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Proposed Dye Tariff Rules 

Tentative Draft for Import Regulations for Dyes Issued as Basis 
for Criticism — Treasury Department Desires All Sug- 
gestions for Changes Prior to March 1 


I N accordance with paragraphs 117 
and UK of the new tariff act, the 
Treasury Department has issued a pre- 
liminary draft of regulations for the 
entry and appraisement of dyes and 
coal-tar products. This is to serve as 
a basis for criticism by importers, 
manufacturers and others interested; 
and suggestions for changes to be em- 
bodied in the final draft will be received 
up to March 1. 

The tentative draft follows: 

Taking Sum glen Prior to Entry. An 
importer may be permitted under 
proper supervision to take samples 
prior to entry of articles dutiable un- 
der paragraphs 27 and 28, and apprais- 
ing officers may take samples of such 
articles when deemed necessary. 

Information Required Prior to Entry 
or Appraisement. An importer shall 
furnish to the appraising officer prior 
to entry or prior to appraisement such 
information as such officer may request 

Determination of Similar ('ompetitire 
Articles. A domestic article shall be 
considered a similar competitive article 
as compared with an imported article 
if, in the use or uses which constitute a 
major portion of the quantity of the im- 
ported article consumed in the United 
States, said domestic article accom- 
plishes results substantially equal t<, 
those accomplished by the imported 
article when used in substantially the 
same manner. 

A domestic article, which is not 
freely offered for sale but the predom- 
inant use of which is for the manufac- 
ture of another similar competitive do- 
mestic article, shall he considered a 
similar competitive article as compared 
with an imported article which is or 
may he used for the same purpose as 
the domestic article. 

Lists of Competitive and Son-Cam- 
pcAitire Articles. The United States 
appraiser of merchandise at New York 
shall issue at once a list of articles 
which he deems competitive and non- 
competitive, respectively, and shall 
from time to time add articles thereto 
or remove articles therefrom, as inves- 
tigation and experience shall justify. 
Such lists shall be advisory only. The 
appraiser shall furnish copies of such 
list and amendments thereof to the 


Customs Information Exchange for cir- 
cularization to othei appraising officers 
and shall furnish copies thereof to the 
public upon request. Appraising officers 
shall not furnish any information re- 
garding the American selling price or 
the United States value of any article 
named in such lists, hut may upon re- 
quest furnish importers with the names 
and addresses of all the known domes- 
tic manufacturers of or dealers in any 
such articles. 

Entry of Articles on the (' om petit ire 
or the Son-Competitive List. In enter- 
ing articles named on such lists import- 
ers must state the value thereof, 
hearing in mind the provision in section 
•IK!) of the tariff act of 1922 that 
“Duties shall not, however, he assessed 
upon an amount less than the entered 
value" with the exception specified in 
the rest of this section of the act. 

Entry of Articles on Neither the 
('ompetitire Nor the Non-Competitive 
List. When an article offered for entry 
is not named on either the competitive 
or the non -competitive list, the ap- 
praiser shall proceed immediately to 
determine to which list the article -be- 
longs, pending which determination the 
importer may withhold formal entry. 
The appraiser shall inform the 
importer of his determination of the 
question, hut shall not furnish the 
importer with any advice regarding the 
value of the merchandise, though the 
appraiser may upon request furnish 
the importer with the names and ad- 
dresses of all the known domestic 
manufacturers of or dealers in any 
such articles. 

Difference in Strength of Imported 
and Domestic Articles. When an 
imported article is of substantially 
different strength from a domestic 
product which is deemed a similar com- 
petitive article, the value of the 
imported article shall be adjusted in 
relation to the selling price of the 
domestic product in accordance with the 
proportion which the strength of the 
imported articles bear to that of the 
domestic. 

Similar Com fief it ire Domestic Ar- 
ticles Which Are Not Freely Offered 
for Sale in the United States in the 
Same Condition as the Foreign Article 
When Imported. When a similar com- 


Sand-Lime Brick Association 
Holds Annual Meeting 

The Sand - Lime Brick Association 
held its nineteenth annual convention at 
Grand Rapids, Midi., on Feb. 8 and 9, 
1923. The meeting was very well at- 
tended, and the general tone was ex- 
tremely optimistic. Almost every mem- 
ber reported difficulty in making enough 
brick to meet the demand -a situation 
very unusual for this time of year. 
They are facing the opening of the 
spring building season with no stock on 
hand. 

The program contained many inter- 
esting papers, dealing with technical 
problems, equipment, labor and trans- 
portation. Among the papers were 
some of particular interest; as Robert 
Marshall on “Influence of Lime in Ce- 
ment Mortar,” I. G. Toepfer on “Use of 
a Rod Grinding and Mixing Mill,” “High 
Labor Turnover,” by ,1. M. Zander, and 
“Common Labor Shortage,” by W. II. 
Crume. An inspection was made of 
the plant of the Grande Brick Co. 

The officers elected for the coming 
year were: President, J. Morley Zander, 
Saginaw, Mich.; vice-president, H. W. 
Terry, Toronto, Canada; secretary, J. S. 
Palmer, Sebewaing, Mich.; treasurer, 
Allen G. Walton, Hummclstown, Pa.; 
executive committee: Frank Waterman, 
Toronto, Canada; Irvin G. Toepfer, Mil- 
waukee, Wis.; II. S. North, New Bruns- 
wick, N. J.; W. II. Crume, Dayton, Ohio; 
W. J. Carmichael, Willoughby, Ohio. 


petitive article manufactured or pro- 
duced in the United States is not 
freely offered for sale in the United 
States in the same condition as the for- 
eign article when imported, the ad 
valorem rate on the latter shall, never- 
theless, be based on the American sell- 
ing price of the former, but such selling 
price shall be the price that the 
manufacturer, producer or owner would 
have received in a bona fide sale, or was 
willing to receive for such merchandise 
when sold in the usual course of trade 
and in the usual wholesale quantities, 
at the time of exportation of the im- 
ported article. In ascertaining the price 
that the manufacturer, producer or 
owner would have received, the ap- 
praiser shall use all reasonable ways 
and means in his power, which, in the 
opinion of the department, may prop- 
erly include consideration of the cost 
of production, the relation of the article 
to any completed article of which it 
forms a part, ot the selling price of 
similar articles, according to the cir- 
cumstances of the particular case. 
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Nation Will Fight Weevil 

National Campaign Formed to Carry On Fight — Calcium Arsenate 
the Crux of the Battle 

»i 8< ( nl<* and of producing calcium arse- 
nate direct from ore 


Ascertainment of American Sellmg 
Price When the Domestic Similar Com- 
petitive Article Is Offered for Sale 
I'ndcr Conditions Indicating an Intent 
to Restrain Foreign Trade . When the 
appraising officer shall be satisfied, after 
due investigation, that a similar com- 
petitive article is manufactured by 
only one manufacturer in the United 
States, or that there is a combina- 
tion of manufacturers or dealers by 
reason of which such article is offered 
for sale at an arbitratry and unrea- 
sonable price which does not secure 
bornt fide sales and operates to pre- 
vent importations of the imported 
article, such officer shall ascertain the 
price that the manufacturer, producer 
or owner would have received, within 
the meaning of section 402(f) of the 
tariff act of 1922 in bona fide sales, 
attention being invited to regulation 8 
herein. All such eases shall he reported 
to the department with a view to their 
being referred to the Federal Trade 
Commission. 

Where There Are Tiro or More Cor- 
respondtng Domestic Products. Where 
there are two or more corresponding 
domestic products, the American sell- 
ing price of the domestic product which 
compared with the foreign product ac- 
complishes results more nearly equal 
shall he taken as the' basis for assess- 
ment of the ad valorem rate; provided, 
however, that due allowance in price 
shall be made for any difference in 
concentration or strength between the 
domestic and the foreign product. 

Articles M7//V7/ Are Not Coal-Tar 
Products. The words “similar competi- 
tive articles” in paragraphs 27 and 28 
shall not be construed as relating ex- 
clusively to coal-tar products. An 
imported coal-tar product may be 
compared with a domestic non-coal-tar 
product, or an imported non-coal-tar 
product dutiable under paragraphs 27 
and 28 with a domestic coal-tar product, 
for the purpose of determining whether 
they are similar competitive articles. 
The rule provided in paragraphs 27 and 
28 for the determination of similar 
competitive articles and the regulations 
herein provided thereunder, shall be 
applied in such cases. 

Ascertainment of United States 
Value. The following instructions for 
the ascertainment of United States 
value are reproduced from Treasury 
Decision No. 39297 of Oct. 31, 1922: 

Tests. Tests which are necessary in 
the appraisement of imported articles 
shall be made under conditions approxi- 
mating as closely as practicable the con- 
ditions under which the articles will be 
actually used in trade or manufacture. 

Trade Papers as Sources of Informa- 
tion. Appraising officers may consult 
the trade papers, but the weight to be 
given to the quotations and other in- 
formation therein is for the determina- 
tion of the officers themselves. 

Information Required at Ports Other 
Than New York. Appraising officers 
a t ports other than New York when 


A S A result of the meeting held in 
* Atlanta, Ga., on Feb. 20-21, hy in- 
terested parties, a campaign was incor- 
porated under the laws of Tennessee 
to carry on a 5-year war of extermina- 
tion against the boll weevil. Dr. Miller 
Reese Hutchison of New York is the 
president and managing director. 

Under the plan of organization 
adopted, Dr. Hutchison will be the ac- 
tive head of the corporation, with full 
executive power, and will appoint a 
board of directors consisting of one 
man from each state m the cotton belt 
and prominent men in the cotton indus- 
try in the North and South. The di- 
rectors of the cotton states will, in turn, 
appoint committees of live, of which 
they will be chairmen, to carry on tin* 
work in their respective states. 

All phases of the work were con- 
sidered by the various speakers at the 
meeting. Among others, D. B. Bradner. 
chief chemist of the United States 
Chemical Warfare Service, explained 
the experiments being conducted by the 
government in the use of poisonous 
gases to combat the evil. He said so 
far the tests had been very good. 

Another feature of the meeting was 
the discussion of the threatened short- 
age of calcium arsenate, by Howard 
Armbruster, New York, Bradley 
Stoughton, New York, and Guy K. 
Currier. 

Armbruster’s Speech 

Mr. Armbruster said in part: 

( YmMibration of till!' subjai'l to bo 
i ompi ohonsivo ami of real \ahio must 
imliulc* tin* (lonifiml Lfor talnum aisc- 
na tel. S«*ilousl> we must admit that 
until (bis question of tin* demand lot 
talnum arsenate is mon deflmteU in- 
dicated than at present time can be no 
due solution of the calcium arsenate 
problem which will put an ample sup- 
ply of poison in every county in the 
South at exactly the moment tin cot- 
ton crop needs it. 

Demand does not and cannot change 
tfle Industrial classification of a by- 
product. This byproduct supply of 
arsenic being limited and increase or 
deer ease in its production being con- 
trolled b\ factors having absolutely 
nothing to do with the demand. It is 
evident that it must be* supplemented 
h\ direct production. And this means 
development of new processes and es- 
tablishment of new plants with conse- 
quent investment of < apltal All this 
cannot come In a day or a month or a 
>ear, even though the need hr* as great 
as It is at present. 

So with the increasing of existing 
plants producing calcium a i senate from 
cormneieial byproduct arsenic and tin* 
building of new ones utilizing the same 
methods has come the establishment of 
new plants to produce commercial white 
arsenic direct from ore. new methods of 
producing calcium mwnate from white 


in doubt on any question arising un- 
der paragraphs 27 and 28 shall take 
the question up direct with the ap- 
praiser at New York, who shall give his 
advice as promptly as possible. If the 
inquiring appraiser shall be dissatis- 
fied with the advice of the appraiser at 
New York, or the latter shall be in 
doubt on the inquiry, the question 
shall be submitted to the department 
for an expression of its views. 


Arsenic the raw material is largely 
a byproduct and has a historical record 
as to sellmg pi ice moie erratic than 
that of any recognized basic raw ma- 
terial for the chemical Industries. * The 
price chart on arsonh tire world over 
for the last lid years looks like a rioss- 
seetion of tin mountains of Switzer- 
land. Kveit now with this tremendous 
demand springing up almost over night 
arsenic has not > et tombed the high 
point of a few .veins ago t lent lemon, 
>ou might just as well accept the situa- 
tion on a cold-blooded basis You can- 
not have a steady supply of any prod- 
uct of mine, fa< tor y 01 even of agri- 
eultme when the initiative of human 
agency is required unless the economic 
stimulus of steadv demand is also ex- 
istent It siniplv won’t happen and a 
seasonal and Uu< Uniting requirement 
for an indefinite quantity can’t qualify 
as a stead.# demand Take the arsenic 
industij as it Inis e\isti*<| In this enun- 
1r\ can you blame the smelleis for 
legal ding tins small feat lira* of their 
lotal production with indllTct enee’> They 
don’t want to ptndme it they have to 
— it is in the oies they mine and smelt 
mid tliev cannot help themselves. 
Dormer 1\ tliev let it go up their 
smeltei stalks as not worth saving; 
but legislation compelled them to con- 
trol these fumes, as tire crude arsenic 
dust was natrii allv objei ted to by their 
neighbors So they began recovering 
it m (lie ei vide slate and then refined 
il to make it miuketable ] venture 
1o sav that if tins legislation of various 
Westi i'll states had not forced the con- 
trol of arsenical smeltei fumes in the 
past tiie aiMcnical insecticide industry 
would nevei ha vi made the strides it 
lias in recent \ears entlielv independ- 
ent of and preceding the present boll 
weevil situation 

1 am going to < lose with an appeal 
foi eonsti uetiv e < o opei at ion bid ween 
coiisuniei and piodueer of boll weevil 
poisons J put the consumer (list be- 
cause Ids demand must come first and 
hi* must appreciate just that fact If 
lie wants producers to function effi- 
ciently or at all 

If this national boll weevil campaign 
can assist toward t tin t. and 1 believe 
that It <nn. I am sure it will do one 
most constructive pun* of work that 
needs doing veiy much indeed. After 
all that kind of thing is just what this 
campaign is for as J see it, to co-ordi- 
nate all agmeies to the end that this 
pest be controlled and destroyed. 


Engineering Foundation 
Elects Officers 

The annual meeting of the Engineer- 
ing Foundation’s board of directors was 
held on Feb. 23, and immediately fol- 
lowing the results of elections for offi- 
cers was announced. 

Charles F. Rand, treasurer of the 
A.I.M.E., was re-elected chairman. Ed- 
ward Dean Adams of New York, Fellow 
of the American Society of Civil Engi- 
neers and member of the American In- 
stitute of Electrical Engineers, was 
elected first vice-chairman. Frank B. 
Jewett, president of the American In- 
stitute of Electrical Engineers, second 
vice-chairman; Joseph Struthers, treas- 
urer, and Henry A. Lardner, assistant 
treasurer. 

The new board of directors will be 
made up as follows: Alfred D. Flinn, 
Dr. W. F. M. Goss, Colonel A. S. 
Dwight, George H. Pegram, Bancroft 
Gherardi, S. H. Woodard, Prof. A. L. 
Walker, J. H. Barr, H. H. Porter. Dr. 

D. S. Jacobus, Prof. H. M. Boylaton, 

E. W. Rice, Jr., E. A. Sperry and J.. V. 
Davies. 
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Raw Material Survey Planned by Hoover 

Production of Rubber, Sisal, Nitrates and Quinine Is Sought 
for IT. S. Controlled Territory 


Activities of the C.W.S. 

Secretary Weeks in Speech to Agricul 
tural Editors Lauds Pest 
Destruction 


R ecommendations for an ex 

haustivo investigation into the pos- 
sibility of developing new sources of 
crude* rubber in order that American 
consumers may avoid a shortage of 
supply and high prices as a result of 
the policy of restricted production and 
penalizing export taxation adopted by 
the British colonial governments were 
submitted to the House Appropriations 
Committee recently by Mr. Hoover and 
Assistant Secretary of Commerce Hus- 
ton. Later the scope of this prosper 
tive investigation was broadened to in- 
clude numerous other raw materials 
used by American manufacturers, the 
production of which is controlled by 
foreign countries. 

For this reason the committee has 
been asked to make the appropriation 
of $500,000 required for a survey of 
crude rubber sources available for in- 
vestigation into othtr import commodi- 
ties where there is a growing tendency 
for restrictions and price control. Mr. 
Hoover believes that the government 
should ascertain possible sources of 
supply of crude materials in order to 
assure American industry free and un- 
restricted access to needed supplies. In 
addition to the rubber situation hr 
intends to seek escape from foreign 
manipulation of the supply of nitrates, 
sisal for farm binder twine, quinine and 
other raw materials. 

$100,000 for Experimental Work 

Of the $500,000 suggested for the in- 
vestigation it is planned that $100,000 
would ho available for experimental 
work on rubber. It is proposed that 
the rubber investigation should cover 
the economic problems of production in 
Latin America and the Philippines to- 
gether, with probabilities of extended 
production in other quarters. Study 
would be made of such questions as 
comparative costs, available land, rub- 
ber supplies, laws, taxation and trans- 
portation facilities. Surveys of sources 
for other essential raw materials would 
be carried on along the lines of the pro- 
gram outlined for the rubber investiga- 
tion. 

In connection with this matter of rub- 
ber production it is of interest to note 
a memorandum recently banded to Sec- 
retary of War Weeks by the chief of 
the Bureau of Insular Affairs. This 
memorandum states that of ail our in- 
sular possessions, the Philippines alone 
are suitable for development as a source 
of crude rubber. The Canal Zone is 
also available for this purpose— as the 
Republic of Panama already success- 
fully produces the product. 

Rubber in the Philippines 
The memorandum continues: 

“That rubber would grow in the 
Philippine Islands has been known and 
wild rubber has been collected and sold 
by the Moros and pagan people of Min- 
danao and the Sulu Archipelago for 


many years. Since the American oc- 
cupation, most careful studies have 
been made of the possibilities of rub- 
ber production in the Philippine 
Islands. Reports bearing on this have 
been printed and circulated. Produc- 
tion has been experimental under the 
Philippine Department of Agriculture 
and it has been undertaken in a com- 
mercial way by private parties and 
there is at. present produced on rubber 
plantations in the Philippine Islands 
about 202,000 lb. a year, which is in- 
creasing as new trees come into produc- 
tion. 

“It may be stated that people in the 
l Hnted States seriously interested in 
the production of rubber are well ad- 
vised of the possibilities of rubber pro- 
duction in the Philippine Islands. This 
matter has been laid before them in 
every possible way for a number of 
years. In the year 1017 Mr. Pearson, 
editor of the India, Rubber World, 
made a trip to the Philippine Islands 
for the purpose of investigating the 
i-ubber situation there. His report, 
which ran through several numbers of 
the India Rvbber World, was most 
favorable to the profitable production 
of rubber in the Philippines. There 
are available in the bureau estimates 
covering every feature of the planting 
and production of rubber in the 
Philippine Islands, some of which are 
taken from the actual plantation re- 
sults.” 

The situation with the other raw ma- 
terials mentioned above and with others 
not mentioned is not so urgent as that 
at present obtaining in the rubber mar- 
ket. The possibility, however, of such 
a situation developing in them is latent, 
and it is for this reason that the De- 
partment of Commerce wishes to make 
the broad general survey now planned. 
The department feels that there is a 
surprising number of different com- 
binations which hold the American mar- 
ket at their mercy in point of prices 
and quantity of supply. 

Status of Other Raw Materials 
Sisal, for the manufacture of binder 
twine, for example, is produced almost 
entirely in the Province of Yucatan, 
Mexico, and the prices for this harvest 
necessity have been as thorns in the 
flesh of the Middle Western farmer for 
years. Quinine, originally produced in 
Peru, is now cultivated in the Far East 
and bought by this country through 
Great Britain or the Netherlands under 
very much the same conditions that the 
American rubber supply is obtained. 

Raw nitrate production in Chile is 
almost wholly under British or Chilean 
capital, and it is the intention of the 
department to open up avenues for the 
entry of American capital into the 
business of furnishing the home maker 
with this and other necessary com- 
modities unhampered by the commercial 
policies of other nations. 


Peace activities of the Chemical War- 
fare Service and what they mean to the 
farmer were pointed out by the Secre- 
tary of War on Feb. 26 during the 
course of an address before the Ameri- 
can Agricultural Editors’ Association. 
Among other things, Mr. Weeks said: 

one cannot pass by the matter of 
pest destruction without consideration 
of the work of the Chemical Warfare 
Service. As you know, while we dep- 
rcca'e tm> use of gases in war, we 
have determined that we must be pre- 
pared to defend ourselves against any 
possible use of poison gases by unscru- 
pulous outlaw countries, in studying 
tills problem to assure the effectiveness 
of out pus masks and other defensive 
appliances we must investigate the ef- 
leets of nil poisonous compounds It 
is the policy of tho War Department 
to conduct our investigations so that 
tin* data which we discover can be 
given <ver\ possible peace-time use in 
addition to serving the defensive pur- 
pose The Chemical Warfare Service 
has accordingly been able to make 
valuable contributions to the medical 
s< .'cine, to the dye industry, and finally, 
to the woik of pest extermination. The 
l’ublh Health Service is already using 
with gre.it effect the compounds rc< uni- 
ntended by Ihe Chemical Warfare 1 Serv- 
ile foi the fumigation of ships and pub- 
Ji< waiejiouses The Agricultural De- 
pnrtment is becoming very much inter- 
ested in their recommendations for the 
destriK t'on of the boll weevil, the corn 
boH'i, the potato hopper and lesser 
pests in the JHiilippInes the chlorine 
compounds of tho Chemical Waifare 
Scivnu. and their flame throwers, are 
being experimented with for the destruc- 
tion of the locusts which periodically 
invade sections of the islands, and ap- 
peal to promise great success in elimi- 
nating this gioat scourge. I need not 
dll it' 1 on Die importance of finding a 
wav to eliminate the boll weevil and 
tin- corn boicr, since von gentlemen 
know better than 1 that these pests arc 
spi ending with a rapidity that adunliy 
threatens human lire in all countries. 

I undet stand that in one section of 
Ohio the < xtreme method of the em- 
bargo is being considered ns n neoes- 
siiiv safeguard for agricultural ptos- 
perity. The corn borer, like the potato 
hoppei , lives, as you know, in the inner 
parts of tiie plant so that it is difficult 
to reach with spra.vs width must be 
eaten by the creature to cause its 
death The various gases which arc 
studied by the Chemical Warfare Serv- 
ice are likely to prove effective, how- 
ever. for the reason that they penetrate 
so rcidilv and need only contact with 
the skin of tho insect to cause death, 
"hey are effective, moreover, against 
eggs as well as adults I fed confident 
that the hearty co-operation of the 
( hemlcal Warfare Service with the 
Agriculture Department will in time 
produce results of gratifying value to 
the farmer. 


Chemical Plants in the 
Occupied Territory 

A second installment of the compre- 
hensive list of important chemical man- 
ufacturers in the Ruhr Valley and ad- 
jacent districts in the occupied German 
territory has just been issued by the 
Commercial Intelligence Division of the 
Bureau of Foreign and Domestic Com- 
merce, Washington, I). 0. The names 
and addresses of additional plants at 
Diisseldorf, Duisburg, Essen, Gelsen- 
kirchen, Hochst-on-the-Main, Kehl, Kre- 
feld, Leverkusen, Linden, Ludwigs- 
hafen and Mainz are included on this 
list, which covers 500 establishments. 
The form of presentation is the same 
as that in the first installment which 
was given in detail on pages 341 and 
342 of last week’s Chem & Met 
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Proposed Regulations to Prevent Dust 
in the Sugar Industry 

National Fire Protection Committee Makes Report 
to Be Acted Upon at the Annual 
Meeting in May 


T HE sub-committee report on “Pro- 
posed Regulations for the Instal- 
lation and Use of Grinding and Pul- 
verizing Systems for Sugar” has been 
approved by the main committee on 
dust explosion hazards of the National 
Fire Protection Association. This code 
is to be recommended for tentative 
adoption at the annual meeting of the 
association in May. In the meantime, 
however, there will be a meeting of the 
committee at the Hotel Statler, Buffalo, 
March 5 and 6, to consider further sug- 
gestions. 

Anyone interested in these regula- 
tions and desiring to suggest additions 
or changes should communicate at once 
with David J. Price, chairman, U. S. 
Bureau of Chemistry, Washington, 
D. C.; or Mr. Price may be addressed in 
care of the Hotel Statler, Buffalo, on 
March 5 and 6. The regulations pro- 
posed are as follows: 


These regulations are issued to elimi- 
nate or reduce the hazards inherent in 
t lie manufacture of pulverized sugar, 
particularly the avoidance of its igni- 
tion and the propagation of a resulting 
flic. It is essential that there shall be 
no escape of dust Into the atmosphere 
of the room, a condition favorable to a 
dust explosion. 

For this reason it Is Important that 
the apparatus be provided with effec- 
tive appliances to prevent and confine 
the ignition ; proper venting of the ap- 
paratus and ventilation of the pulveiiz- 
mg department are Important. 

The term “pulverizing department," 
as used in these regulations, comprises 
the portion of the plant In which the 
pulverizing processes are carried on 
The equipment may consist of the mills 
or pulverizers, scalpers, bolters, or 
screens, dust collectors and conveying 
appa ratus. 

Location. The processes of pulver- 
izing sugar should preferably be car- 
ried on In a detached building used for 
no other purpose and located at a safe 
distance from other property, or If 
close by, have exposing walls blank and 
paralleled ; such structure, except tho 
exposing walls, to be of light Incombus- 
tible materials. 

If the processes, owing to the nature 
of the business, must be carried on in 
the main plant, the portion of the plant 
devoted to them shall be segregated 
and be located, If possible, In the upper 
stories under the roof. 


Construction. When the processes 
are carried on within the main build- 
ing or buildings of the plant, the walls, 
partitions, floors and ceilings of such 
section or the plant shall be not less 
than 4 -In. reinforced concrete or the 
equivalent in strength and fire resist- 
ance. 

A portion of the exterior walls and 
roof (considered in lieu of an exterior 
wall) equal to not less than 10 per cent 
of the combined area of the Inclosing 
walls shall be of light incombustible 
material, preferably thin glass ; pro- 
vided that when in a building with 
other processes not more than 40 per 
cent or any exterior wall shal' be of 
such material. Window ledges, girders, 
beams and other projections shall have 
the tops beveled or other provision be 
made to minimize the deposit of dust 
thereon. 


Communications. Wherever possible 
access to the pulverizing department 
shall be from the outside ; this can be 
accomplished by means of balconies. 
Where this Is not practicable and direct 
communication* are required, these 
should be protected by standard self- 


elos ng, hinged Class 15 flic doors, 
swinging outward fiom (hr rooms in 
which the processes arc conducted, un- 
less snfe egress is provid'd to the outer 
air, in which ease standard automatic 
sliding doors may be used to piotcct 
tin* openings. 

Where power is transmitted to appa- 
ratus within the rooms from an> driv- 
ing mechanism or un't outside of same, 
the transmission medium - belt m chain 

shall be incased both inside and out- 
side of the pulverizing department in 
dust-tight inclosure, constructed of 
substantial non-combustible material. 
Where power Is transmitted by means 
of shafts, the same shall pass through 
< lose-fltt:ng shaft hole in wall or paiti 
turn 

All pipe openings through walls or 
partition shall be tight. 

No conveyors' spouts or chutes shall 
pass through any of the inner or sepa- 
rating walls of the portions of the plant 
containing the pulverizing department. 

Spouts through the floors within tho 
pulvetizing department and from the 
lower floor to the packing or storage 
section must be of substantial metal 
construction, and tight. 

Power. If electric motors are used 
these should preferably l>e located out- 
side of the pulverizing department and 
the power transmitted ns noted under 
communications. If lnsido of this de- 
pat tment, they must be in accordance 
with the standards of the National 
Electrical Code for dusty locations. 

All controlling and circuit breaking 
devices, if within the pulverizing de- 
partment, must be of the inclosed ap- 
proved safety type, cabinets or In- 
t losure must be dust-tight and kept 
locked when apparatus is in opeiatlon. 
See Electrical Code. 

Lighting. Electric Incandescent lights 
only shall be permitted in the pulver- 
izing department. Lamps shall be in- 
closed In dustproof globes provided with 
approved wire guards, in accordance 
with tho National Electrical (’ode. 

Switches and cut-outs shall bo ap- 
proved and dust-tight. These should 
preferably bo located outside of the 
rooms containing the pulverizing de- 
partment. 

Wiring. All wiring shall be in Con- 
duits, In accordance with tho National 
Electrical ("ode. 


Preventive Measures. 

a. All apparatus must be properly 
and securely installed to Insure con- 
stant true alignment and avoid hot 
bearings or friction. It should bo 
equipped with such devices as will pre- 
vent ignition or confine the results of 
ignition, and devices which will mini- 
mize tho amount of dust in tho atmos- 
phere. Tho apparatus should be in- 
stalled and arranged In unit systems so 
that pulverizers will deliver to but one 
set of scalpers and bolters ; intercon- 
nections between sets of apparatus 
should not be permitted, 

b. All mills or pulverizing appara- 
tus together with their pulleys, shaft- 
ing and belts shall be electrically 
grounded in an effective manner. 

e . All sugar delivered to the mills 
or pulverizers shall be through 4 -in. 
wire mesh screens and over magnetic 
separators, if sugar Is dumped into 
delivery hoppers from a floor above 
the mills, these hoppers should have a 
Curbing at least 7 in. above the floors 
and be provided with screens of i-in. 
mesh. 


d. Delivery spouts or receiving hop- 
pers immediately above the mills which 
require openings for inspection of the 
sugar shall be provided with wire mesh 
screens of not more than four meshes 
to the Inch. 

e. The mills shall either discharge 
the pulverized product directly through 
spouts or scroll conveyors into the 
screens, bins or bulk containers, or the 
product shall be discharged from the 
mills by air currents set up by the cen- 
trifugal force of the blades or beaters 
and an Inclosed fan, or the pulverised 


A.I.C.E. to Meet at Wilmington 

The American Institute of Chemical 
Engineers plans to hold the summer 
meeting at Wilmington, Del., June 20 
to 23. A program of papers is being 
prepared on the general topic of Ad- 
sorption Agents, including Activated 
Carbons, Bone Char, Silica Gel, etc. 
Members are asked to contribute papers 
along this line. In accordanco* with 
a rule adopted at the Richmond meeting 
copy of papers to be delivered must be 
sent to the Secretary (10 days before 
the meeting - i.e., not later than April 
21, 1923. 


sugar shall be i«;mo\t<i by means of 
an exhaust fan 

f. Mills delivering directly through 
spouts shtuld be provided with devices 
in or underneath the discharges which 
retard the flow of sugar in such a man- 
ner as to keep a small space immedi- 
ately underneath or pear tho discharge 
filled up with pulverized sugar, thus 
smotheiing any spark that may origi- 
nate in the mill This can be effected 
either by nieuns of a revolving choke 
valve, or if sugar is delivered directly 
into tho scroll, by the omission of a 
small portion of the blade and sub- 
stituting therefor pins. 

g. Blowers or exhaust fans shall bo 
Installed on propit foundations and se- 
cured in a substantial manner and shall 
not bo used for any other purpose. 

Where practicable the exhaust fan 
should be located beyond the collector. 
When located between the collector and 
tho pulverizing apparatus or any por- 
tion of same from which the dust is to 
be removed, the blades should be of 
composition bronze, or the easing con- 
sist of or be lined with similar material. 
Ample clearance shall be provided be- 
tween the blades and the easing. See 
Blower Rules of the National Board of 
Fire Underwriters 

The fan bearings must not extend 
into the casings, arid if possible be self- 
oljlng. 

*h. Screens (scalpers, bolters, etc.) 
shall have their leels or sieves in dust- 
proof inclosures. When connected to 
dust collectors, the flues shall be of 
metal, and the collectors qhull be prop- 
el ly vented to tho outside of the build- 
ing. 

4. Dust collectors shall be vented 
to the outside of the building. Where 
cloth or stockinet tubular dust collect- 
ors are used, these must be In tight 
metal inclosures, with tight-fltting doors 
and be vented to tho outside of the 
building. If practicable, dust collectors 
should be located outside of the build- 
ing. 

j. Vents must bo of ample sise. 
These are especially required at cer- 
tain types of mills, screens, dust col- 
lectors and elevator heads. Tho vent 
flues must be substantially constructed 
of metal and bo carried out of doors as 
directly as possible, avoiding espe- 
cially short turns — never through* an 
adjoining building or room — and be 
properly proportioned. 

vent outlets should be provided with 
cowls or hoods, and where the non- 
escape of dust Is essential, with counter- 
balanced relief valves or covers pro- 
vided with a soft felt gasket, at least 
| inch thick 

k. Open flames of any kind, or any 
operations or repairs resulting In 
sparks or utilizing heat, should not be 
permitted in the pulverizing department 
while in operation or when the air is 
charged with floating particles of dust. 

Housekeeping. Good housekeeping 
Is one of the most Important factors ; 
apparatus which will not leak and per- 
mit the escape of dust or sifting out 
of the sugar is essential. Accumula- 
tions of escaping sugar or sugar dust 
must not be tolerated in the building. 
It is recommended that the interior of 
the pulverizing department be painted 
a color which is in contrast with that 
of the dust 

Fire Protection. The building or 
rooms in which the processes of pul- 
verising are carried on should be pro- 
tected by a system of approved auto- 
matic sprinklers, and approved ftrst-ald 
Are appliances, together with small 
hose. 
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U.S. Chamber of Commerce 
Aids Distribution 

The Elimination of Excess Varieties 
Urged as a Help Toward 
Efficiency 

The domestic distribution department 
of the Chamber of Commerce of the 
United States has launched a movement 
among the distributors of the country 
looking to the elimination of excess 
varieties in all lines of merchandise. 
In this connection, the department has 
just issued an illustrated pamphlet m 
which great stress is placed upon the 
savings and increased profits which can 
be effected by an active study of smipli 
fication. 

It is stated in the pamphlet that 
“today, through useless competition, 
variety has been piled upon variety, 
visiting upon distribution much expense 
and confusion of effort.” 

To substantiate this contention, the 
pamphlet cites the following appropri- 
ate example: “In a certain industry 
there had been fubile attempts for 
severul years to reduce the number of 
forms such as order blanks, receipts, 
shipping manifests, etc., to some sort 
of uniformity and consistency of prac- 
tice. Hundreds of varieties were in 
use but not more than six or eight 
were needed. The problem was pre- 
cisely the same m every establishment 
so far as their relations with customers 
were concerned. Yet although there 
was a strong demand within the associ- 
ation for a reduction in the number of 
these forms, some trifling hut uncon- 
querable reasons existed to explain 
their inability to proceed. Upon ap- 
pealing to this department, a method 
was devised which involved a confer- 
ence between the representatives of this 
department, of the industry and of the 
Department of (Commerce, as a conse- 
quence of which a committee was ap- 
pointed which after a few months’ 
study has reduced the several hundred 
forms to a maximum of eight and which 
presently will offer its report for adop- 
tion by the associated industry as a 
whole.” 

Too Many St>Ies in Dress 

In dealing with styles, the depart 
ment points out that “even the most 
casual investigation of this subject 
leads into the ungoverned whirl of a 
vicious circle. At least a beginning 
might, be made in those trades where 
fashion is an important element, by a 
study of certain general types. It 
might be discovered that shoes will lend 
themselves to some reduction ; and even 
women’s hats might yield certain re- 
sults if a study were made of the 
frames upon which are fastened the 
fluffs of fur, flowers, feathers, fruits 
and farm products. Men’s clothing 
presents many difficulties, but reason- 
able modifications in the violent fluc- 
tuations in the height of the waist line, 
in the size of the trousers, in the in- 
clination of the pockets or in the num- 
ber of buttons on a sack coat may be 
found practicable. Indeed, a study is 


being made now of the many varieties 
of blue serge in order to abandon those 
which serve no purpose of style or of 
utility. Briefly, in order to accomplish 
a multitude of reductions in the num- 
ber of varieties it. is necessary merely 
to arouse a sympathetic state of 
mind among manufacturers and dis- 
tributors.” 

“A period has arrived m distribu- 
tion,” the pamphlet concludes, “when 
the demand is insistent that dis- 
tributors shall manifest an active inter- 
est in the betterment and progress of 
that branch of business through which 
they serve the public, and our duty as 
the domestic distribution department of 
the Chamber of Commerce of the 
United States places us squarely be- 
fore you as an agency to co-operate 
with you to the extreme limit of our 
rapacity ” 

IN umber of High-Analysis 
Fertilizers Reduced 

Conference of Agronomists Agrees to 
Reduction From 200 to 32 in Eight- 
een Stales of Middle West 

As the result of the third group con- 
ference for the purpose, held at Balti- 
more recently by agronomists repre- 
senting the Middle Atlantic States, 
agreements are in existence for the 
recommended use of high-anlaysis com- 
mercial fertilizers in eighteen states of 
the Middle West, the North and the 
East whereby the number of grades 
which are to he pushed for sale among 
the farmers have been reduced from 
more than 200 to ,32. 

Officials of the Soil Improvement 
Committee of the National Fertilizer 
Association, which was represented at 
each of these conferences, characterize 
the program now undertaken as far in 
advance of any previous plan and be- 
lieve that the groundwork has been laid 
for great improvement and economy in 
fertilizer practice. Just what it will 
mean in lower plant-food costs to the 
farmers depends upon the farmers 
themselves, for while the agricultural 
colleges and the fertilizer salesmen will 
recommend and push the particular 
high analyses selected for each group 
of states, other grades will be delivered 
if the purchasers demand them. 

A high-analysis fertilizer has been 
defined as one which contains 14 per 
cent or more of plant food elements, 
this line of demarkation having been 
recommended by the Soil Improvement 
Committee in 1918 and agreed to as 
feasible and satisfactory by the agron- 
omists and manufacturers. 

Specific Reductions Made 
Participating in the Baltimore con- 
ference, held Feb. 8 and 9, were agron- 
omists representing New York, New 
Jersey, Pennsylvania, Delaware, Mary- 
land, Virginia and West Virginia and 
thirty of the manufacturers marketing 
fertilizer in these states. Nineteen 
analyses were agreed upon, fifteen for 
general purposes and four for special 
needs in limited areas. In Maryland 
alone last year, 192 different analyses 


Equipment Men to Exhibit at 
New Haven 

Due to the frequent requests of sev- 
eral firms, the executive committee of 
the New Haven-Connecticut Valley Sec- 
tions m charge of the coming meeting 
of the American Chemical Society at 
New Ilaven has decided to make avail- 
able space for exhibits of an educational 
and professional nature. These will 
consist largely of laboratory apparatus 
and new equipment of interest to chem- 
ists. The building used for this purpose 
will be the old Sheffield Chemical 
Laboratory, which is now vacant. Ap- 
paratus dealers and publishers of scien- 
tific books may arrange for space by 
addressing Prof. T. B. Johnson, Room 
157, Sterling Chemical Laboratory, New 
Haven, Conn. There will be a nominal 
fee charged to cover the use of the 
building and service. 


American Institute of Chemis- 
try Council Meets 

The Council of the American Insti- 
tute of Chemistry at its meeting on Feb. 
19 appointed a committee consisting of 
Dr. Frederick Crane, Miss C. M. Hoke 
and Lloyd Lamborn to prepare a four- 
page folder setting forth the purposes 
and plans of the Institute, and to pro- 
vide for its presentation to the chemists 
of the United States. It also directed 
incorporation under the non-profit- 
sharing corporation law of the State of 
New York. 

Plans are being arranged for the for- 
mation of skeletonized committees to 
deal with questions of ethics, profes- 
sional classification and certification, 
and employment conditions. These 
problems are fundamental ones to the 
organization and after study and co- 
operative consideration an attempt will 
he made to solve them. The Council 
invites correspondence on these topics 
as well as on the general plans of the 
Institute. 


were registered, twenty-six of them 
representing SI per cent of the total 
tonnage and the remainder being 
divided in small lots among 166 anal- 
yses. High-analysis fertilizers agreed 
upon for the Middle Atlantic States 
are: For general use, 0-12-6, 2-12-2, 
2-10-6, 2-12-4, 3-8-3, 3-8-8, 3-10-6, 4-8-4, 
4-8-6, 4-12-0, 4-12-4, 5-8-5, 5-10-5, 6-8-4, 

7- 6-5; for special use, 0-10-10, 0-10-4, 
4-8-10, 10-5-0. 

At a conference in October, fifteen 
high analyses were agreed upon for 
Ohio, Indiana, Michigan, Wisconsin and 
Missouri, being: For mineral soils, 
0-12-6, 0-14-4, 2-12-2, 2-12-4, 2-12-6, 

2- 16-2, 3-12-4, 3-8-6, 4-8-6, 4-12-0, 2-14-2; 
for organic soils, 0-8-24, 0-10-10, 0-12-12, 
2-8-16. 

New England agronomists and manu- 
facturers at a conference in Boston in 
January agreed upon nine high analyses 
for use in Maine, New Hampshire, Ver- 
mont, Massachusetts, Rhode Island and 
Connecticut. These are: 0-12-6,2-12-4, 

3- 10-4, 3-10-6, 4-8-4, 4-8-6, 5-4-5, 5-8-7, 

8- 6-6. 
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Papers and Speeches for 
Spring A.C.S. Meeting 

More Detailed Information on Topics 
of Meeting Now Made Available 
by the Society 

Progress in all branches of industrial 
and theoretical chemistry will be re- 
viewed in detail at the sixty-fifth gen- 
eral meeting of the American Chemical 
Society at New Haven, Conn., April 
2 to 7. 

One of the most important features 
of the week will be a symposium on 
“Motor Fuels,” held jointly by the Di- 
vision of Petroleum Chemistry and the 
Section of Gas and Fuel Chemistry. 
The results of various investigations as 
to the worth and quantity obtainable 
of alcohol blends, new methods of pro- 
ducing gasoline from petroleum and 
natural gas, work in blends of benzol 
and kerosene, and other blends will be 
reported. Papers will be presented also 
covering the most recent discoveries in 
regard to anti-knock compounds, more 
efficient carburetion and other subjects 
which have a direct bearing on the 
problem of keeping the supply of motor 
fuels of all kinds equal to the demand. 

History of Coal-Tar Dyes 
Another important discussion will be 
that of the Division of Dye Chemistry, 
which has arranged for a symposium 
on “The Coal-Tar Dye Industry m the 
United States Prior to 1914.” 

The most recent facts and theories 
concerning nutrition will be brought 
out in the meeting of the Division of 
Biological Chemistry, which will hold a 
symposium on that subject. Noted 
authorities on matters of nutrition will 
present papers, and recent work in the 
attempt to isolate and get a better 
understanding of vitamines will be re- 
viewed. 

Because of the wide concern over the 
cotton boll weevil and other destroyers 
of crops, agricultural chemists have 
been busy with experimentation and 
research related to these problems u? 
the last few months. Their progress 
will be reported in a symposium on 
“Insecticides and Fungicides,” at the 
meeting of the Division of Agricultural 
and Food Chemistry. • 

Chemical problems involved in the 
production of artificial silk, paper, gun- 
cotton, smokeless powder, celluloid and 
pyroxylin lacquers will be discussed in 
various papers to be presented before 
the Division of Cellulose Chemistry. 
This division will deal particularly 
w r ith recent achievements in the artifi- 
cial silk industry at a symposium on 
“Oxycellulose, Cellulose Hydrate and 
Hydrocellulose. ’” 

The Division of Rubber Chemistry 
will honor the memory of Charles Good- 
year, who, by his pioneer work on the 
vulcanization of rubber, made possible 
'e rubber industry today. 

Weeks and Garvan to Speak 
Among the men of prominence who 
have accepted invitations to speak at 
the general sessions of the society are 
Secretary of War John W, Weeks and 


brands P. Garvan, president of the 
Chemical Foundation. 

The dedication of the Sterling 
Chemistry Laboratory of Yale Uni- 
versity will be held on Wednesday, 
April 4, at which members of the 
chemical society will be guests of Yale. 

Chemists of international note who 
will be present and take part in the 
dedication exercises and also in the 
chemical society meetings will be Prof. 
W. Lash Miller, of Canada; Prof. G. 
Urbain, of France; Prof. F. G. Don- 
nan and Principal .). C. Irvine, of 
England; Prof. G. Bruni, of Italy; 
Prof. A. F. Holloman, of the Nether- 
lands; Prof. The Svcdberg of Scandi- 
navia, and Professors M. Gomberg, 
G. N. Lewis and A. A. Noyes, among 
others, will represent the United States. 

It is expected that 3,000 chemists 
will attend the general meeting. 


French-Badische Conven- 
tion Is Ratified 

France to Produce Ammonium Sulphate 
and Ammonia Nitrates Under 
German Supervision 

The bill to ratify the convention be- 
tween the French Government and the 
Badische Anilin und Soda Fabrik was 
ratified by the French Chamber of 
Deputies on Feb. 8 by 555 votes to 5. 
France needs 110,000 tons of nitrogen 
annually for agricultural manures. In 
addition, in war time France would need 
about 100,000 tons of nitrogen for ex- 
plosives. At present France produces 
about 19,000 tons and imports about 34,- 
000 tons annually. Germany produces 
over half a million tons, and under Art. 
297 of the Versailles treaty is entitled 
to retain this amount. France obtained 
possession of the formula of the Haber 
process during the war, but all the 
efforts of the French chemists to utilize 
the formula for the manufacture of 
nitrogenous products failed. It was in 
order to obtain the secret of the prac- 
tical manipulation of the formula that 
the French Government signed on Nov. 
11, 1919, the convention with the Bad- 
ische Anilin und Soda Fabrik. 

The main lines of the convention are 
as follows: The Badische Fabrik shall 
supply to France full details of the 
method of manufacture of the above- 
mentioned nitrogenous products as em- 
ployed in the company’s factories at 
Oppau and Merseburg. The Badische 
Fabrik is to supply complete plans for 
the construction of a factory in France 
capable of producing 100 tons of nitro- 
gen daily and to send experts to super- 
intend the construction and working of 
the factory. Until the factory attains 
a certain stipulated productivity the 
Badische Fabrik is to give free access to 
French official experts to study the 
methods at the Badische company’s 
factories. Lastly, the Badische Fabrik 
renounces for the period of the con- 
vention all right of manufacture and 
sale of these products in France, the 
French colonies and protectorates. In 
return France pays the Badische Anilin 
und Soda Fabrik. five million francs as 


Dinners at New Haven A.C.S. 
Meeting 

Thursday, April 5, 6:30 to 8:30 p.m., 
will be reserved for fraternity and col- 
lege reunion dinners, und it is expected 
that this will be found to be one of 
the most enjoyable features socially of 
the New Haven meeting of the Amer- 
ican Chemical Society. The University 
Dining Hall, which has a seating ca- 
pacity of over 1,500, is available for 
this service. Arrangements for these 
college reunion dinners and reserva- 
tions should be made as early as pos- 
sible by communication with Dr. Arthur 
H. Smith, 94 Woodlawn St., Hamden, 
Conn. 


New Jersey Chemists Meet 

The New Jersey Chemical Society 
met at Stetters in Newark, N. J., on 
the evening of Feb; 12. After dinner 
and a short social meeting, a technical 
program was given. Dr. Colin G. Fink, 
of the division of electrochemistry, 
Columbia University, spoke on “Modern 
Methods in Metallurgical Research,” 
confining most of his attention to prob- 
lems of corrosion of non-ferrous alloys. 
Following Dr. Fink, Charles P. Titus, 
president of the New York Microscop- 
ical Society, spoke on the “Microscop- 
ical Investigation of Cigarettes.” The 
meeting was attended and enjoyed by a 
large gathering of New Jersey chemists 
and metallurgists. 


“architect’s fee” payable in two install- 
ments, of which the first was paid on 
April 4, 1920, and the second will be 
payable when the French factory pro- 
duces a minimum of 20 tons of nitrogen 
per day consecutively in a fortnight. 

France also pays the Badische com- 
pany a sliding scale percentage on the 
factory’s production of nitrogen esti- 
mated according to the average c.i.f. 
price of Chilean nitrates at French 
ports, with a minimum of half a million 
francs yearly. It is estimated that the 
percentage will be equivalent to 2 per 
cent of the sales. 

The convention is to continue for a 
period of 15 years from the date when 
the factory produces 30 kg. of nitrogen 
daily. On the expiration of the conven- 
tion, Franco retains all the rights of 
patents and good will acquired there- 
under. The bill proposes that a limited 
liability company should be formed with 
a capital of 50,000,000 francs, of which 
three-fifths of the shares are to be sub- 
scribed by the state and the remainder 
in fixed proportions by the agricultural 
associations, chambers of commerce, 
workers’ co-operatives and the general 
public. This company would lease from 
the state a portion of the Toulouse 
powder factory, which is to be converted 
into a nitrates factory. 

The bill aroused considerable opposi- 
tion, especially from the interests be- 
hind the factories employing the proc- 
ess invented by the Frenchman Claude. 
The critics assert that the bill unfairly 
favors German against French inven- 
tion, to which the advocates of the bill 
reply that there is room for both. 
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Safely Code for Walkways 
Urged 

A conference at tended by .sixty-three 
representatives of trade associations, 
technical societies, safety organizations 
and government departments, he'd in the 
Engineering Societies Building in New 
York, Feb. 1<1, declared by unanimous 
vote “that it is desirable to have a 
nationally uniform safety code on walk- 
way sui faces’' and that the development 
of this < ode should be carried out under 
the procedure of the American Engl 
fleering Standards Committee. 

The conference voted to include in the 
code tin* following places: elevatoi 
floors, elevator landings, corridor Hours, 
ramps, runway floors, stair treads and 
landings, fire escape treads and land- 
ings, floors around machinery and at 
door thresholds, and sidewulk hazards 
such us coal hole fivers and sidewalk 
doors. This new code will apply to 
apartment houses, factories and othei 
working places, office buildings, hos- 
pitals, hotels and restaurants, railway 
cars, railway stations and train plat- 
forms, schools and theaters. 

The conference voted that tin* per- 
formance characteristics which should 
be considered in walkway surfaces are. 
resistance to slipping, durability, free- 
dom from the tripping hazard, and flam- 
mability. General and maintenance re- 
quirements will also be included in the 
code. 

Following the conference, the manu- 
facturers’ representatives met and ap- 
pointed a committee, under the chair- 
manship of H. W. Mowery, to arrange 
for representation, in the continuing 
work, of manufacturers of the various 
classes of floors and floor coverings, in 
view of the fact that several of these 
classes of materials are not covered 
in any trade association. 

The next stop in the development of 
this code will be the appointment of 
sponsors by the American Engineerihg 
Standards Committee and the organiza- 
tion of a sectional committee which will 
draft the code. This sectional commit- 
tee will be composed of official repre- 
sentatives of all organizations concerned 
with the subject of safe walk vay sur- 
faces, either as producers, consumers, 
casualty underwriters or governmental 
officials representing the general public. 


Auto Manufacturers Euler 
Glaus Business 

Two Items in the past week’s dis- 
patches illustrate the increasing tend- 
ency on the part of great manufac- 
turers to control the sources of supply 
of the different elements entering into 
their product*. 

According to the first item, Henry 
Ford definitely enters the industrial 
field in the Pittsburgh district with the 
acquisition of the Allegheny Plate Glass 
Co. at Glassmere. The Ford interests 
take possession of the plant immediately 
and will uto it to produce plate glass 
exclusively tor automobiles. 

The Allegheny plant, which covers 40 


acres of ground, is one of the largest 
and most completely equipped in the 
world. Its annual output is between 
6,000,000 and 7,000,000 sq.ft, of plate 
glass. 

The second item reports that W. C. 
Durant has acquired control of the 
American Plate Glass Co., located at 
Kane, Pa., by purchasing the entire 
slock of the company. The plant has 
a capacity of between 5,000,000 and 
0,000,000, sq.ft, of plate glass a year, 
\vhi<h is sufficient to meet all require- 


ments of the Durant enterprises for 
some time to come. Mr. Durant stated 
that the purchase was made in order 
to avoid any possibility of being handi- 
capped through a shortage of plate 
glass. 

The American Plate Glass purchase 
will be independently financed, it was 
announced, and 249,000 partners in 
Durant enterprises will be given an 
opportunity to invest in it and to partic- 
ipate in the profits to be derived from 
existing and future business. 


Personal 




Dr. Thomas F. Baker, who has been 
acting president of the Carnegie In- 
stitute of Technology, Pittsburgh, since 
the resignation of Dr. Arthur A. Ham- 
erschlag last July, has been elected 
president. 

It. C. Burton, of Zanesville, Ohio, 
has been elected president of the Na- 
tional Brick Manufacturers’ Associa- 
tion. 

Dr. H. C. Cooper has removed from 
Now York to Chicago, to become direc- 
tor of the scientific department of 
Bauer & Black, manufacturers of sur- 
gical dressings, etc. Dr. Cooper was 
for a number of years professor of 
chemistry in Syracuse University. In 
1918-1920 he had charge of physical 
chemistry and electrochemistry at the 
College of the City of New York, since 
which time he has been manager of the 
electrochemical plant of the Acids 
Manufacturing Corporation. He was 
recently chosen chairman of the New 
York Section of the American Elec- 
trochemical Society. 

D. P. Gai L iARn, who was command- 
ing officer of the Old Hickory Ordnance 
Reserve Depot, Jacksonville, Term., is 
now assistant to the director of the 
Fixed Nitrogen Research Laboratory of 
the Department of Agriculture, Wash- 
ington, I). C. 

W. A. Gray, Jr., who was superin- 
tendent of the Roniage process, Brans- 
dall Refining Co., is now a member of 
the staff of the general engineering 
department of the Standard Oil Co. 
(N. J.), at Elizabeth, N. J. 

J. H. Hall, assistant professor of 
chemistry, Illinois State Normal Uni- 
versity, Normal, 111., has resigned to 
accept a position as research chemist 
with the California Fruit Exchange. 
He will begin his new duties about 
March 8, and will be located in the 
Exchange laboratory near Los Angeles. 

Carlton C. Jewett, of Buffalo, 
N. Y,, has been appointed treasurer of 
the Dunlop Tire & Rubber Co., with 
the local plant. 

P. M. McHugh, of the Dorr Co., who 
recently returned from an extended 
trip to Hawaii, sailed for Cuba on 
Feb. 21. He will return in 3 or 4 
weeks. 

Randolph Mills*, formerly assist- 
ant secretary of the Kokomo Rubber 


Co., Kokomo, Ind., has been elected 
treasurer and director, succeeding D. L. 
Spraker, resigned. 

Dr. Hobart Rogers of the School of 
Medicine, Indiana University, gave an 
interesting address before the members 
of the Butler College Chemical Society, 
Indianapolis, Ind., Feb. 16, on the sub- 
ject of “Physiological Chemistry.” 

Lloyd L. Root, of Grass Valley, 
Calif., for several years superintendent 
of the Mexican Candelaria Mines Co., 
has been appointed state mineralogist 
to succeed Fletcher Hamilton. 

Dr. Walter Runge, consulting engi- 
neer, of New York City, sailed for 
England on Feb. 17 on professional 
business. He will return some time in 
April. 

Achkson Smith, past president of 
the American Electrochemical Society, 
is in Europe and expects to return 
early in March. 

Francis M. Turner, Jr., is giving 
a course of six lectures on Chemical 
Plant Equipment at the University of 
Toronto, Feb. 26 to March 3. 




Obituary 


Cyrus Borgner, founder and. pres- 
ident of the Borgner Fire Brick Manu- 
facturing Co., Philadelphia, Pa., and 
prominent in civic affairs, died Feb. 13, 
at his residence, 6041 Drexel Road, 
Overbrook, aged 73 years. He was for 
a number of years treasurer and pre§- 
ident of the Franklin Institute of 
Philadelphia, and at the time of his 
death was vice-president of the local 
Manufacturers’ Club. He was a direc- 
tor of the Philadelphia Bourse and vice- 
president of the Philadelphia Chamber 
of Commerce. He is survived by his 
wife, one son and two daughters. 

William Penn Worth of Coates- 
ville, Pa., pioneer iron and steel manu- 
facturer, president of the Worth Steel 
Co., Claymont, Del., died at his apart- 
ments, St. James Hotel, Philadelphia, 
Feb. 14, of heart disease, aged 67 
years. At the time of his death he 
was president of the Coatesville Na- 
tional Bank. He is survived by his 
wife, three sons and two daughters. 
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Market Conditions 


In Chemical. Metallurgical and Allied Industries 

A Survey of the Economic and Commercial Factors That Influence Trade in Chemicals and Related Commodities 
Prevailing Prices and Market Letters From Principal Industrial Centers 



How the Business Cycle Works 

Basic Causes of Periodic Efib and Flow of Commercial Activity Are 
Clearly Explained in Analysis of Retailer-Wholesaler Relations 


I N A FORUM meeting of the New 
York Credit Men’s Association on 
Feb. 20, Prof. Willford I. King, of the 
National Bureau of Economic Research, 
presented an unusually clear explana- 
tion of how the business cycle operates. 
By developing his subject in such a way 
as to show how different commercial 
developments affect the retailer and 
wholesaler, he was able to give concrete 
expression to the basic economic con- 
ditions on which the cyclic theory rests. 
His address goes a long way toward 
answering the objections commonly 
held that “the idea of a business cycle 
is too indefinite to be of any practical 
value” and that “business conditions 
are constantly affected by an infinite 
variety of unpredictable forces of 
various strengths.” 

Extracts from Professor King’s ad- 
dress will be found in the following- 
paragraphs: 

Economists have noted the apparent 
existence of three important cycles, 
with wave lengths of about 20, 7 and 3i 
years. Apparently, the last mentioned 
is the most clearly defined. Its waves 
being higher than those In either of 
the others. However, it is unusual for 


pr»ces climb, retaileis i eallze that 
prices have been low, and begin to pur- 
chase more heavily. This nukes whole- 
sab 1 price's rise more sharply. The re- 
tailers become more and more alarmed 
at the rise in wholesale prices and buy 
faster than ever. Stocks accumulate at 
a constantly accelerated speed. The 
rise in wholesale prices goes on with 
added momentum. 

Manufacturer Feels Demand 

Wholesalers puss the demand along 
to the manutaetuf era An Increasing 
demand at rising prices sets Idle fac- 
tories in motion. As demand increases, 
inei casing factory production is fol- 
lowed by higher prices for factory 
products. Manufacturers’ profits in- 
crease. As factory owners see sales 
and prices both rising and profits grow- 
ing, they infer that sales and prices 
will keep on rising and profits will keep 
on growing. They therefore hasten to 
hire more labor, to contract for more 
raw material before prices go up, and 
to borrow more money to finance their 
enlarged operations. They thus expand 
their business because they believe that 
m the near future they will be able to 
market a still larger supply of their 
product at prices higher than ever. The 
in crease in their activities naturally 
causes an Increase in the price of the 
raw materials they are purchasing, and 
a rise In the price of labor. 

As the cycle moves upward the re- 
tailer must buy upon a rapidly rising 
market, but the physical volume of his 
sales gradually tends to dimmish, while 
Ids stock constantly increases. At first 
this situation causes no alarm, but foi 


PwrCent 



FIG. l— PRICE TRENDS AND THE BUSINESS CYCLE 
The Harvard Economic Service’s price Index of business cycles is compared 
with Bradstreet’s prico index. 


severe depressions to occur oftener than 
once in 7 years, and the fact has been 
often noted that for a long period — 
namely, in 1837, 1857, 1877 and 1897, 
deep depressions occurred at 20-year 
intervals. 

During these depressions the retail- 
ers cannot indefinitely continue to re- 
duce their stocks. Their shelves become 
so nearly empty that buying cannot 
longer be avoided, As their purchases 
rise to equal the current requirements 
of their customers, the resulting de- 
mands on the wholesalers cause a rise 
In wholesale prices. As wholesale 


some reason or other he finally wakes 
up to the fact that he has on hand a 
very large inventory, bought at ex- 
tremely high prices, and that his sales 
are not at all satisfactory. This dis- 
covery marks the climax of the boom. 
Soon the retailer becomes panicky. He 
stops buying; on the way up he has 
been ordering more goods than he needs 
because he has expected to get only 

S artlal delivery on his order*. Now he 
nds that he is threatened with a flood 
of high priced goods which he cannot 
sell. He. therefore; not only stops buy- 
ing, but tries tb cancel the orders which 
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he has already placed with the whole- 
sale]. The wholesaler does likewise 
with the manufacturer. Suddenly the 
manufacturer llnds that Instead of be- 
ing unable to produce goods fast 
enough to meet the demands of his cus- 
tomers. he is getting few ordcis, and 
cannot make deliveries on the old ones. 

The Lax Between Wholesale ami 
Bet ail Frloes 

With the stoppage of purchases by 
the retailer, optimism suddenly turns 
to pessimism Wholesale prices being 
based upon anticipations, break vio- 
lently. Retailers, however, follow the 
pt act ice of selling goods at a certain 
margin above costs, therefore, although 
they have stopped buying, they at first 
cut prices but slightly. Homo of them, 
however, aie forced to reduce prices in 
order to collect money to satisfy their 
creditors, and these may make rather 
sharp price reductions. In general, 
however, retail prices fall rather slowly. 

A paradoxical situation thus arises. 
Although the first break In the boom 
occurred when the retailers stopped 
buying, nevertheless, retail prices re- 
main rather stable, while the first 
really sharp price decline occurs at the 
factory, retail prices “tagging along” 
after factory prices at a distinctly later 
date. Apparently, though of course not 
really, the effect has preceded the cause. 

When the manufacturers find new 
orders distinctly cut down and many of 
the okl orders canceled, their natural 
tendency is to reduce output accord- 
ingly. They discharge employees and 
otherwise reduce expenses. This does 
not help them much, for they have bor- 
rowed money they oxpected to repay 
from the proceeds of larger sales at 
higher prices. With lower prices and 
reduced sales, some arc unable to meet 
their loans. If creditors decide to 
“carry” them, the credits become 
“frozen.” If creditors demand imrtie- 
cliate settlement, the manufacturer In 
many cases will he forced into bank- 
ruptcy. 

Eventually a stage Is reached In 
whieh the retailers again find their 
large stocks running out and they are 
compelled once more to buy to meet 
the demands. Buying by retailers 
stimulates the wholesale business, 
which, in turn, places orders with the 
manufacturers. This starts the wave 
of optimism all along the line. Once 
again pr’ces begin to rise. The cycle 
is complete and business is again ready 
to start out of the trough up over a 
new wave. 

The cyclic character in the trend of 
wholesale and retail prices is shown 
in Fig. 1, in which the price index of 
business cycles of the Harvard Economic 
Service is contrasted with Bradstreet’s 
index over a rather extended period. 
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Copper Sulphate Advance Features 
New York Market 

Imported Caustic Potash , Permanganate of Potash and Bleaching 1 
Powder Also Somewhat Higher — Market Generally Stead} 


New York, Feb. 26, I 923. 

B USINESS in the chemical market 
during the past week was some- 
what quiet, but the general tone was of 
-a comparatively steady character. Buy- 
ers have shown a disposition to operate 
•on a conservative basis, due to the 
unsettled situation abroad and tin* 
uncertainty of spring business. The 
single feature of the week’s activities, 
jis far as prices are concerned, was the 
advance by domestic makers of copper 
sulphate. The continuous rise in the 
price of copper metal, together with 
the added buying interest among (on- 
burners, was the direct cause of the 
new advance. Imported goods have been 
advanced by leading dealers. Resale 
formaldehyde was quoted at much lowei 
levels among several weak holders. Pro 
tlucers, however, continue to quote the 
market firm at former levels. The 
export situation in the alkali market 
showed considerable improvement, with 
several large tonnage inquiries noted 
from European centers. Barium chlo- 
ride, prussiate of potash and oxalic 
acid were rather unsteady at slightly 
lower quotations. Caustic potash, per- 
manganate of potash and bleaching 
powder showed continued activity and 
prices were notably higher during the 
latter part of the week. 

High Spots of the Market 

A rsenic —Resale material was frac- 
tionally lower at lf)£(d)lMe. per lb. 
Although business is somewhat dull, 
•spot goods remain quite scarce and the 
general tone of the market is firm. 
Shipments were quoted at 15 k. per lb. 

Barium Chloride -■ Spot material was 
■quoted down to $87 per ton by lead- 
ing importers. Shipments from abroad 
were noted at $85 per ton. The general 
condition presents a rather unsteady 
situation. 

Bleach i up Poiedn — Large producers 
report a well-sold market at the works 
and quote $2.20 per 100 lb. for any 
prompt shipments. The resale market 
is very strong, with quotations heard 
around $2.50 per 100 lb., for large 
drums. 

Caustic Potash — Imported material 
was much firmer during the interval 
and the lowest figure heard was around 
73e. per Ih. The general range w r as 
78@7k. per lb. for 88-92 per cent. 
Cabled demand from abroad was re- 
sponsible for the new advance. 

Caustic Soda - The export market 
presented a stronger tone and sev- 
eral inquiries were received from lead- 
ing European countries. Prices held 
around $3.45(o)$3.50 per 100 lb. f.a.s. 
Domestic inquiry continued very strong 
at $3.75@$4 per 100 lb., ex-store. Con- 
tracts remained quotably unchanged at 
the works. 


C/tlomfc of Potash— Imported goods 
wen* quoted somewhat lower at 7c. per 
lb. for powdered and crystal. Several 
huge tonnages were reported on dock 
f »om Germany during the past week. 
JYoduceis were firm at 8i(n)9c. per lb. 

Coppei Sulphate - Producers ad- 
vnmed quotations to $0.50 per 100 lb. 
I’m 99 per cent large crystals and $6.40 
for smaller crystals. The rise in the 
metal market and the strong consuming 
demand were responsible for the new 
level. Imported material was also ad- 
vanced to $5.75 per 100 lb. on spot. 

Kpsom Saif — Domestic U.S.P. mate- 
rial was quoted at $2.50 per 100 lb., 
with technical at $1.75(q)$2 per 100 lb. 
Imported U.S.P. held around $2 per 
100 lb. and technical at $J.10@$1.20. 
Demand was merely of a routine 
nature. 

Formaldehyde — The market pre- 
sented an unsteady tone with several 
second hands quoting as low as 15c. 
per lb. on spot.. Producers were firm 
a I 16c. per lb. in carload lots and 16k. 
tor lesser quantities. 

Oxu’ic Acid — Producers quote the 
market, at 12£c. per lb. f.o.b. works. 
Imported goods on spot held around 
12 '{(re 13c. per lb. Shipments were 
quoted at 12k. per lb. duty paid. The 
demand was rather quiet. 

Prussiate of Potash — The market 
appeared slightly lower, due to the lack 
of consuming interest. The yellow salt 
was quoted at 37k. per lb., with a 
probable concession on actual business. 
Red prussiate was down to 80c. per lb. 

Active Buying of Vegetable Oils 

Linseed Oil — Leading crushers an- 
nounced another sharp advance in 
prices to become effective Feb. 26. 
Late figures for nearby shipments 
ranged around 98c. per gal., carload 
basis in barrels. April shipment was 
quoted at 97c. per gal., with May at 
!M(m95e. per gal. Foreign oil held quite 
firm, with March- April shipment from 
England at 94c. per gal., duty paid. 

Castor Oil — -Several odd lots of No. 3 
grade sold as low as 12 k- per lb., but 
producers reported a strong market at 
123c. The general inquiry showed 
material improvement, due to the 
stronger market for castor beans. The 
U.S.P. material was quoted firm at 
13k. per lb., in barrels. 

Cocount Oil Prices were quoted 
along steady lines, although actual busi- 
ness was very quiet. Spot Ceylon type 
oil closed at 8ic. per lb., sellers’ tanks. 
Cochin oil was quoted at 93c. per lb., 
prompt shipment, in barrels. 

Corn Oil — The market appeared quite 
strong with a few odd lota quoted at 
lOSc. per lb., f.o.b. point of production. 
The general range was around 101(5) 
lOJc, per lb. Spot in barrels was 
quoted around 111c. per lb. 


Good Alkali Business in the 
St. Louis Market 

Satisfactory Volume Reported Although 

Prices Are Somewhat Unsteady — 
Imported Chemicals Affected 

Sr. Louis , Mo., Feb. 22, 1923. 

Trading in industrial chemicals in 
this market has been very encouraging 
and there is a pronounced tendency 
toward higher levels. This is particu- 
larly true of the imported chemicals, 
which are affected by the European 
situation, and some rather heavy buy- 
ing is* being done in this line. The 
shortage of lmx- cars, interruptions and 
delays in transportation have caused 
serious shortages of stocks in many 
directions, and have also resulted in a 
firmer tone in the market. 

Alkali Market Is Good 
The market on alkalis is good. 
Prices are somewhat unsteady, but 
quite a volume of business is being 
transacted and usually at a fair price. 
Occasionally there are inside quota- 
tions, but. as a rule quotations are as 
per schedule. Caustic soda, solid, is 
being quoted at $3.75 in 5-drum lots 
and $3.90 in single drums. Flake 
caustic in 5-drum lots can be had at 
$4.25 and $4.40 in single drums. Soda 
ash in ton lots in bags is being quoted 
at $1.95 per 100 lb. and in less than 
ton lots at $2.10 per 100 lb. The usual 
differential of 15c. for barrels over 
bags still holds. Bicarbonate of soda 
is moving in good volume and prices 
are quite firm. Barrels are generally 
being quoted at $2.40 and kegs at 
$2.60 per 100 lb. Sal soda is firmer 
than usual and quality material is 
quoted at $2 per 100 lb. in barrels, 
$2.25 per 100 lb in kegs. Some low- 
grade materials are being offered at 
lower prices, but are not affecting the 
market generally. 

Other Price Changes 

Heavy mineral acids are in much 
better demand and the increased vol- 
ume is very marked. Citric acid is not 
doing much, but developments are in 
order for the next few weeks. Oxalic 
acid is not moving so well and prices 
remain the same. Producers of phos- 
phoric acid advanced their prices last 
week, but trading has not been so good. 
The season for this article is approach- 
ing, however, and a material increase* 
should he expected. The movement of 
tar (uric acid is fair, but should show 
more life very soon. The white arsenic 
situation is still very tight and supplies 
are very difficult to obtain. Glycerine 
is again very firm and without excep- 
tion is being quoted at 18k- in drums. 
Contract business is being done on the 
same basis and future predictions are 
for firmness. There has been no 
change in the price of copperas and 
supplies are easier, but little surplus 
has been accumulated. The demand 
for cream of tartar is increasing, but 
no large quantities are involved. Po- 
tassium cyanide , granular , is moving 
briskly. The market for permanganate 
of potash is extremely strong with a 
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heavy demand, but supplies are limited. 
Sulphur is holding: its own in price and 
is increasing in volume. Quite a vol- 
ume has been unloaded in this market 
recently. Refined flowers in 10-bbl. 
lots are quoted at $11.85 per 100 lb. 
single barrels at $4, light flour refined] 
in 10-bbl. lots at $.‘1.30, single barrels 
at $3.40 per 100 lb. Roll brimstone is 
at $3 per 100 lb., and crude sulphur 
in bags at $1.00 in ton lots, $2 per 
100 lb. in less. Zinc dust has advanced 
Ac. since our last report and is now 
quoted at 10£c. in carload lots f.o.b. 
St. Louis, with a good volume of busi- 
ness transacted at this figure. The 
'.me sulphate market is very lively, 
and in one direction it is reported that 
the demand has been unusually heavy 
during the last 2 weeks. The market 
is firm with no change in price— 31c. 
in carload lots f.o.b. St. Louis. Zinc 
spelter is very active and in good de- 
mand for domestic consumption as well 
as for export. Since the first of the 
year the market has advanced about 
$15 per ton and today is quoted at 
$7.40@$7.50 per 100 lb., f.o.b. St. Louis. 

Vegetable Oils in Better Demand 

Linseed oil has firmed up quite lively 
and the market is now completely in 
the hands of the producers. Five-bbl. 
lots are quoted at $1 for the raw and 
$1.02 for the boiled oil, while 1- to 
4-bbl. lots are quoted at $1.11 and 
$1.13 respectively per gallon. Castor 
oil is very firm at 14£c. per lb. in 
drums, and the present condition of the 
seed market, would seem to indicate a 
still higher market. Turpentine is 
holding very well and is quoted today 
at $1.54 per gal. in 5-bbl. lots and $1.59 
per gal. in single barrels. 

Steel Market Shows Signs 
of Exeitement 

The Cause, However, May Be Found in 
the Widespread Tendency 
to Speculate 

Pittsburgh, Feb. 23, 1923. 

The finished steel market presents a 
still more excited condition. Many job- 
bers and manufacturing consumers ure 
seeking to place additional orders or 
contracts, and seem rather indifferent 
as to prices that may be charged. This 
is a familiar phenomenon in steel mar- 
ket movements and mills interpret it 
as indicating that there is a widespread 
tendency to speculate, by overrating 
prospective requirements and by en- 
deavoring to anticipate price advances. 
Accordingly, a great deal of the offered 
business is being refused, or is being 
filed for entry later at prices that may 
then be ruling. The actual turnover 
in the market, in sales and purchases, 
is lighter than in January, and is made 
up largely of orders against actual con- 
struction projects. 

The superficial appearance of the 
steel market, with a large volume of 
inquiry, with mills refusing to enter- 
tain much of the inquiry and with prices 
advancing, would suggest that steel is 
scarce and that there is not going to be 


enough to meet all requirements in the 
next few months. If such a condition 
develops, it will be unprecedented and 
not far removed from a miracle. For 
5 months shipments of steel from mills 
have been very heavy, and they are at 
a greater rate still at the present time, 
with very favorable prospects for mill 
operation in March. On account of the 
time of year, consumption of steel in 
many quarters has been restricted. 

In industrial activity there is always 
a limiting factor. Sometimes it is the 
amount of “confidence,” sometimes the 
supply of money or capital. Sometimes, 
possibly, it may he the supply of steel, 
which was restricted in the latter part 
of 1919 by the steel strike, followed by 
the bituminous coal strike. In the next 
few months industrial activity will be 
limited only by two influences -supply 
of transportation and supply of labor. 
Transportation limitation is merely a 
possibility, not a probability. Labor 
limitation is a certainty. In the past 
few months there have been restrictions 
in outdoor work and the steel mills have 
had a fairly good labor supply, result- 
ing in heavy production and deliveries. 
The steel has not all been consumed, 
some of it being accumulated against 
spring requirements. Steel production 
has acquired a margin of safety over 
steel consumption. Much of the willing- 
ness of steel buyers to take deliveries 
so freely of late and at the present 
time is due in part at least to the fact 
that on the whole the deliveries are at 
prices much below those now ruling, 
being against old orders or contracts. 
There is much more chance, for the 
next few months, of steel consumption 
being restricted by labor supply than 
of steel supplies falling short of actual 
consuming capacity. 

Prices Advance 

The minimum market price on bars, 
shapes and plates has advanced in the 
week from 2.20c. to 2.25c. The 2.25c. 
price seems to have been an objective 
of some conservative sellers and the 
chances seem to be that the general 
basis of the market will not advance 
farther, higher prices, if obtained, being 
on early deliveries and thus represent- 
ing a delivery premium rather than a 
general advance. Possibly the same 
observation may be made of finished 
steel prices in general. 

The advancing tendency in the inde- 
pendent market for sheets, the Steel 
Corporation having been sold out 
through June and therefore not being 
a factor, has crystallized on definite 
prices at which a number of independ- 
ents have opened order books for ship- 
ment after April 1. These prices now 
represent the sheet market, and are as 
follows: Blue annealed, 2.75c*., base, on 
12 gage and heavier and 2.90c., base, 
on 13 gage and lighter; black sheets, 
3.60c.; galvanized sheets, 4.75c.; auto- 
mobile sheets, 5.25c. Splitting the blue 
annealed list is an innovation, making 
the advance over old prices $5@$8 a 
ton according to gage. Black sheets 
advance $5 a ton and galvanized sheets 
$8, the spread being increased on ac- 
count of the high price of zinc, while 


difficulty in securing labor for galvan- 
izing departments is also a factor. The 
price of independent producers of auto- 
mobile sheets had been 5c., so that there 
is an advance of $5 a ton in the inde- 
pendent, market, but the Steel Corpo- 
ration had not advanced above its old 
price of 4.70c., at which it is sold prac- 
tically through June. 

By a weighted average, finished steel 
prices are now 60 per cent above their 
1913 average, or at, 100 using 1913 as 
100. The Bureau of Labor’s index num- 
ber of commodities at wholesale, on 
this basis, has been at 156 for the past 
three monthly announcements. Last 
week Secretary Mellon was reported as 
expressing the opinion that the general 
advance in commodity prices, with the 
exception of steel, had probably ended. 
The present outlook is that steel may 
not advance farther, except for the de- 
velopment of delivery premiums, involv- 
ing only small tonnages. As a matter 
of fact, the great bulk of the present 
mill deliveries is at much below current 
market prices. 

Coke and Pig Iron 

The Connellsville coke market has 
developed a new line. The common be- 
lief had been that the declining tend- 
ency marked since the first of the year 
would continue until the market should 
roach a level commensurate with old 
prices with allowance for higher wages 
now paid. Demand for domestic con- 
sumption was expected to disappear 
this month, causing a decline of its 
own. Furnaces having contracts for 
the current quarter intended to defer 
as long as possible negotiating con- 
tracts for second quarter. 

The coke market has turned, losing 
its prospect of further decline and be- 
coming strong. The chief factor appar- 
ent is that two steel companies in 
Youngstown, Republic Iron & Steel Co. 
and Youngstown Sheet & Tube Co., have 
bought Connellsville coke to July 1, pay- 
ing $7 for most of the tonnage and 
$6.75 for a smaller part. The particular 
point is that these companies have by- 
product coking capacity sufficient to 
cover normal requirements of their 
blast furnaces, but under forced oper- 
ation they require a little outside coke. 
The tonnage bought by the two com- 
panies is 29,000 tons a month. Two or 
three months ago these steel interests 
were willing if not anxious to sell basic 
pig iron, thus competing with merchant 
furnaces. Now they buy coke in the 
market patronized by merchant fur- 
naces and thus become their competitors 
in the purchase of raw materials. There 
is an interesting reversal of the force 
applied upon the merchant pig iron 
market. The merchant furnaces now 
see that coke will cost them more for 
second quarter than was expected. The 
pig-iron market has already strength- 
ened materially, basic and foundry being 
quotable $1 a ton higher than a week 
ago. The market now stands at $28 
for bessemer, $27 for basic and $28 for 
foundry, at valley furnaces, with $1.77 
freight to Pittsburgh. It may easily 
advance a couple of dollars a ton within 
a month. 
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Current Prices in the New York Market 

FOR CHEMICALS, OILS AND ALLIED PRODUCTS 

Although those prices are for the spot market rn New York City, a special effort has been made to re P" rt ^"I'rican 
manufacturer’s quotations whenever available. In many instances these are for material f.o.h. works or on a eontract basis 
and these prices are so designated. Quota) m.m on imported and resale stocks are reported when ot auflicient i mpot tance 
to have a material effect on the market. Prices quoted in these columns apply to large quantities in original packages. 




General Chemicals 

Acetic anhydride, 85% .drums lb $0 'll 

Acetone, drum* lb 2 

Acid, acetic, 28%, bbl 1 00 lb 3 I! 

Aortic, 56%, bill 100 lb 6 2' 

Glacial, 99P , , ciirbniR 1 00 lb 12 0( 

Boric, cnstids, bbl lb. I 

Boric, powdei, bid lb. I 

Oil rir. kegs lb 4‘ 

Formic, 85%, . lb. . 1 * 1 

Gallic, tech 11). 4 1 

Hydrochloric, 18° tanks, 100 lb 91 

Hydrofluoric, 52"; , enrhovs lb. ,1! 

Lactic, 44 °/,, tech , light, 
bbl. lb I 

22% (cch., light, bbl 111 o: 

Muriatic, 20°, tanka, 100 lb. I 01 
Nitric, 36°, carboy*. . lb .0- 

Nitric, 42°, carboys lb. 0i 

Oleum, 20 fl b, tanks . ton 17.01 

Oxalic, crystals, bbl. lb ,b 

Phosphoric, 50",' carhoya lb 01 

Fyrogallic, resublimed lb I 51 

Hblphuric, 60°, tanka . ton 9 01 

Sulphuric, 60°, drum* .. ton 12 01 
Sulphuric, 66°, tanks . ton 14 51 

Sulphuric, 66° drum* . ton 19 0< 

Tannic, 1J.H P , bbl. . lb. 6 

Tannic, tcch , bbl lb. . 4< 

Tartaric, imp. crys , bbl lb 3l 

Tartaric, imp , powd . bbl. lb 3 

Tartaric, domestic, bid lb 

Tungstic, per lb of WO ..lb 1 0i 

Alcohol, butyl, drums . gal .1 

A1 fl o h o I ethyl (Cologne 
spirit ),bbl gal 4.7 

Aloohol, methyl (sec Mcllninol) 

Alcohol, denatured, 1 88 proof 

No. I . . pal. .31 

Alum, ammonia, lump, bbl . H>. .0 

Potash, lump, bbl lb. .0 

Chrome, lump, potash, bbl. lb. .0 

Aluminum sulphate, com , 

bags . 1 00 lb. 1.5 

Iron free bags lb. . 0 

Aqua ammonia, 26°, drums . lb. .0' 

Ammonia, anhydrous, oyl lb. .3 

Ammonium carbonate, powd 

casks, imported lb. .0 

Ammonium carbonate, powd 

domestic, bbl . lb. . 1 
Ammonium nitrate, tech , 

oaaka lb. 1 

Amyl acetate tech , drama gul 2 8 

Arsenic, white, powd , bbl , , lb 1 

Arsenic, red. powd , kegs lb. . I 

Barium cnrbnnnte, bid t on 70 0 

Barium chloride, bbl, ton 87 0 

Barium dioxide, drums lb, .1 

Barium nitrate, casks . 0 

Barium sulphate, bbl.. , lb. 0 


Blanc fixe, dry, bid 

Ib 

.04 - 

04’ 

Blano fixe, pulp, bbl . 

toll 

45 00 - 

55 0(1 

Bleaching powder, f o b wki 
drums 

10(1 Ib 

2 20 — 

2 50 

Bessie drums . 

100 Ib 

2 50 

2 75 

Borax, bbl. 

lb. 

054- 

OM 

Bromine, cases 

lb 

25 - 

77 

Calcium acetate, bags 

100 lb. 

3 50 - 

3 60 

Calcium carbide, drums 

lb. 

041- 

04) 

Calcium chloride, fused, dru 

HIM toll 

22 00 - 

• 23 00 

Gran drums 

lb. 

.015- 

01 ‘ 

Calcium phosphate, mou 
bbl 

lb 

065- 

07 

Camphor f cases 

Carbon bisulphide, drums 

)l». 

.91 - 

93 

lb. 

.07 - 

071 

Carbon tetrachloride, drum 

s. Ib. 

.094- 

.10 

Chalk, p r »> e i p domes! 1 
light, bill . . 

ie, 

lb. 

. 044— 

044 

Domestic, heavy, hbl . 

Ib. 

.035- 

031 

Imported, light, nhl 

Ib. 

. 045 - 

05 

Chlorine, liquid, cylinders 

Ib. 

06 - 

061 

Chloroform , tech .drums 

lb. 

35 - 

38 

Cobalt oxide, bbl 

Ib. 

? 10 - 

2 25 


Copperas, bulk, f n b wits. . ton 
Copper carbonate, bbl . . .lb 
Copper cyanide, drums lb 

Copper sulphate, crys., bbl , 1001b. 
Cream of tartar, bbl ... lb. 
Dextrine, corn, bans 100 lb. 
Epsom salt, dom., tech , 

bbl 1 00 lb. 

Epsom salt, imp , tech , . 

bags 1 00 lb. 

Epsom salt, U.8.P., dom., . 

bbl ifolb. 

Ether, U.B.P., drums. . . . .... lb. 

Ethyl atjetate, oom., 11%, 

drums *aJ. 

Ethyl aeetate, pure (actftfa 
ether, 98% to 100%) gal. 


, I'ntmiildeiivde, 40% , bbl . lb 
|< 1 1 1 1 1 r-. rartli, f o b mines net ton 
I nih i , i art It - imp , powd , net tun 
hi 1 1 oil. re I , di huh pal 

I itD I ml, 1 1 ode, drums pal 

( • In f i) >. is s.ilt, wks .bags 100 lb 
< II mix rs salt, imp , bag* I U 0 Hi 
| < !|\ itiiiii', e p , drums extra . lb 
( ;i\n ime, dvnaiiiite, drums . lb. 
b.dtiu , lesnbltined . lb 

lion oxide, red, casks lb. 

I i til! 

\\ luff , basic cabonate, dry, 
casks lb. 

While, in oil, kepi. . . lb. 

Ibd, dry ranks lb 

lied, in oil, keps lb 

I cad acetate, while ervs . bbl. lb 
I cad arsenate, powd , bbl lb 
I .ime Hydrated, bbl . per ton 
I .line, bump, bill 2801b 

I it luiipr, eoiiiiu .casks lb 

I ithophone, bbl lb 

Magnesium earb , teoh , baps lb 
Methanol, 95"; , bbl pal 

Methanol, 97",',, bbl pal 

N ickcl salt , double, bbl lb 

Nickel salts, ample, bbl lb 

Phosgene 

I’hosphoi us, red, eases lb. 

Phosphorus, yellow, cases . . lb. 
Potassium biehi ornate, casks lb. 
Potassium bromide, gran , 

bbl lb. 

Pol assiumearboimt e,80-85% , 

calcined, casks lb. 

Pofnssiinn eliloi ate, powd . lb 
; Potassium cyanide, drums lb. 
j Potassium hydroxide (caustic 
I potash) drums .. . 1 00 lb 

Pot ntHuin iodide, cases. ... lb 

I Potassium nitrate, bbl . lb 

Potassium permanganat e, 

drums . . lb. 

PotnsMiim prussiate, red, 

casks lb. 

Potassium prussiate, yellow, 

casks v . . lb. 

Salummoniac, white, gran , 

casks, imported lb. 

Salammonino, white, gran , 

bbl , domestic . . lb. 

Cray, gran , casks lb. 

Salsoda, bbl 1001b. 

Salt cake (bulk) ton 

Soda ash, light, 58% flat, 

bags, coot raet 1001b. 

Soda ash, light, basis, 48%, 
bags, contract., f o.b 
wks 100 lb. 

Sodn ash, light, 58%, flat, 

hags, resale 1 00 lb. 

Soda ash, dense, bags, con- 
tract, basis 48%, ... . 100 lb. 
Soda ash, dense, in bugs, 

resale 1 00 lb. 

Soda, eiuiatic, 76%, solid, 

dt mris, fas .... 100 lb, 

Sodu, caustic, 76%, solid, 

drums, contract 100 lb. 

Soda, caustic, basis 60% , 

wks , contract ..100 lb. 

Soda, caustic, ground and 

flake, contracts . 1001b. 

Soda, caustic, ground and 

flake, resale 1 00 lb. 

Sodium acetate, works, bags . lb. 
Sodium bicarbonate, bbl . 1 00 lb. 
Sodium bichromate, coskB lb 
Sodium bisulphato (niter cake) ton 
Sodium bisulphite, powd., 

IT S P , bhi lb. 

Sodium chlorate, kegs. . lb. 

Sodium chloride long ton 

Sodium cyanide, cases . . . lb. 

Sodium fluoride, bbl lb. 

Sodium hyposulphite, bbl. . lb. 
Sodium nitrite, casks lb. 

Sodium peroxide, powd , cases lb. 
Sodium phosphate, dibasic, 

bbl . lb. 

Sodium prusaiate, yel. drums lb. 
Sodium silicate (40°, drums) 1 00 lb. 
Sodium silicate (60°, drums) 100 lb. 
Sodium sulphide, fused, 60- 

62% drums Ib. 

Sodium sulphite, crys., bbl.... lb. 
Strontium nitrate, powd., bbl. lb, 
Sulphur chloride, yel drums, lb. 

Sulphur, made ton 

Sulphur dioxide, liquid, cyt. . . lb. 
Sulphur, flour, bbl 1 00 lb. 


$0 1 5 - 

$0 165 

lh 00 - 

17 no 

30 00 - 

32 00 

3 55 - 

4 05 

2 30 - 

2 40 

1 20 - 

1 40 

1 00 - 

1 75 

18' 

19 

17 - 

175 

4 40 - 

4 50 

.12 - 

. 18 

.091- 

10 

12 - 

13) 

111 - 

1'! 

13 - 

144 

13 - 

131 

23 - 

24 

16 80 - 

17 00 

3 63 - 

3 65 

. 105- 

101 

07 

06', • 

08 - 

08J 

1 23 - 

1 25 

1 25 - 

1 27 

10 - 

104 

11 - 

HI 

60 - 

.75 

.35 - 

.40 

.30 - 

35 

.091- 

10 

. 16 - 

23 

.05*- 

06 

o; - 

08 

.45 - 

.50 

7 35 

7 50 

3 50 - 

3 60 

.065- 

.07 

.19J- 

.20 

.80 - 

.85 

371- 

38 

065- 

.061 

.08 - 

.081 

081- 

.081 

1.20- 

1 40 

26 00 - 

28.00 

1.60 - 

1.67 

1.20 - 

1.30 

1 75 - 

1.80 

1.174- 

1.20 

1.85 - 

1.90 

3.45 - 

3 70 

3 35 

3 40 

2.50 - 

2.60 

3.80 - 

3.90 

4.00 - 

4 15 

06 - 

•OH 

2.00 - 

2 50 

071- 

,08 

6.00 - 

7.00 

• 04|- 

.044 

061- 

07 

12 00 - 

13 00 

.20 - 

.23 

.09 - 

.10 

03 - 

03J 

08J- 

.09 

.28 - 

.30 

.031- 

.04 

. 19 - 

,20 

.80 - 

1.15 

2.00 - 

2.25 


Sulphur, roll, bbl, 

Talc — imported, bags 
T.ilc — domestic powd , i 
Till bichloride, bbl 
Tin oxide, bit! 

/line carbonate, bags 
Zinc chloride, gran, bbl 
Zme cyanide, diums 
Zinc oxide, XX . bbl 
Zinc sulphate, bbl. 


Coal-Tar Products 


Alpha-nuphthol, crude, bbl .. lb. 
Alplm-naphthol, ref , bbl . lb. 
Alpha-nuphthyhimme, bbl . lb. 
Aniline oil, drums . . .. lb. 

Aniline salts, bbl . lb. 

Anthracene, 80' ; , drums lb. 

Anthracene, 80' , , imp , 

drums, duty paid . lb. 

Anthraqumone, 25%,, paste, 
drums lb. 

Benzaldebyde U .S P , cm boys ]b. 

Benzene, purp, wafer-white, 

tanks and drums gal. 

Benzene, 90% , tanks & drums gal. 
Benzene, 90",' , drums, resale . gal. 
Benzidine base, bbl . lb. 

Benzidine sulphate, bbl . . lb. 

Benzoic acid, l T S 1‘ , kegs . lb 
Benzoate of soda, PSP, bbl. lb. 
Benzyl chloride . 95-97", , ref., 
drums . . . lb. 

Benzyl chloride, tech , drums lb. 
Beta-naphtbol, subl , bbl , lb. 

Beta-nnphthol, tech , bbl . . lb. 
Beta-naphthylainmo, tech , lb. 

Garbuzol, bbl lb. 

Crcsol, H.S I* . drums. lb. 

Ortho-eresol, drums . . .lb. 
CrPHylio acid, 97",, resale, 

drums gal. 

95-97%,, drums, resale... . gal. 
Dichlorbenzene, drums ... . lb. 
Diethylamhne, drums .... lb. 
Dimothylanilmc, drums. . . . lb. 

Dinit ronenzene, bbl lb. 

1 )init,roclorbenzene, bbl lb. 

Dinitronapht halene, bbl. . lb, 

Dinitrophennl, bbl . ... lb. 
Dinitrotoluene, bbl . ... lb. 

Dip oil, 25%, , drums gal. 

Diphenylamine, bbl lb. 

11-acid, bbl. .... lb. 

Meta-phenyleiiediuminc, bbl. lb. 
Michlera ketone, bbl ... lb. 
Monochlorbenzene, drums. . . lb, 
Monoethylaniline, drums .. lb. 

Naphthalene, crushed, bbl lb. 

Naphthalene, fluke, bbl.. . . lb. 

Naphthalene, balls, bbl lb. 

Naphthionate of soda, bbl. , lb. 

Nnphtluonic arid, crude, bbl. lb. 
Nitrobenzene, drums ... . lb. 

Nitro-naphthalene, bbl lb. 

Nitro-toluene, drums lb. 

N-W acid, bbl . lb. 

Ortho-amidophenol, kegs. . lb. 

Ortho-dichlorbenzene, drums lb. 

Ortho-nit rophenol, bbl lb*. 

Ortho-nitrotoluene, drums .. lb. 
Ortho-toluidme, bbl. . . lb. 

Para-amidophenol, bane, kegs lb. 
Para-amidophenol, HC1, kegs lb. 

Para-diehlorhenzene, bbl lb. 

Paranitrenihne, bbl .... lb. 
Para-nit rot olucue, bbl.. . lb. 

Para-phenvlenediamine, bbl. lb, 

Para-toluidine. bbl lb. 

Phthalic anhydride, bbl. . . lb. 

Phenol, IT.H.l* , drums lb. 

Picric acid, bbl lb. 

Pyridine, dom , drums gal. 

Pyridine, imp , drums gal. 

Resorcinol , t eeh . , kegs lb. 

Resorcinol, pure, kegs lb. 

R-salt,bbl. . lb. 

Balicylir acid, tech . bbl lb. 

Salicylic acid, P.8.P., bbl lb. 

Solvent naphtha, water- 

white, drums gaj. 

Crude, drums sal. 

Sulphanilio acid, crude, bbl.... lb. 

Thiocarbanilide, kegs lb. 

ToluWine, kegs Ib. 

Tohiidine, mixed , kegs. lb. 

Toluene, tank cars sal. 

Toluene, drums gal. 

XyUdtnes drums. ib. 

Xylan* pure, drums ■«* 

Xylene, com., drums CftL 

Xylene, earn., ta* ‘ . *al. 


$2 00 - 

$2 50 

30 00 - 

40 00 

18 00 - 

25 00 

.47 - 

1 14 

48 

14 - 

• 141 

06 - 

07 

.37 - 

38 

074- 

08 

2 75 - 

3 00 

:ts 


$0 80 - 

$0.85 

1 05 - 

1.10 

.27 - 

.30 

.165- 

.17 

.24 - 

.25 

.75 - 

1.00 

.65 - 

.70 

.70 - 

.75 

1.40 - 

1.45 

30 - 

.35 

.26 - 

.32 

.32 - 

.34 

.85 - 

.90 

.75 - 

.80 

.72 - 

.75 

.57 - 

.65 

.25 - 

.27 

.20 - 

.23 

.55 - 

.60 

.24 - 

.25 

1.00 - 

1.25 

.75 - 

.90 

.25 - 

.29 

.24 - 

.26 

1.50 - 

1 75 

1.50 - 

1.75 

.07 - 

.09 

.50 - 

.60 

.41 - 

.42 

.20 - 

.22 

.22 - 

.23 

.30 - 

.32 

.35 - 

.40 

.22 - 

.24 

.25 - 

.30 

.53 - 

.55 

.80 - 

.85 

.95 - 

1.00 

3.00 - 

3.50 

.08 - 

,10 

.95 - 

1.10 

.051- 

.06 

.06 - 

.06} 

.07 - 

.07J 

.58 - 

.65 

.60 - 

.65 

.10- 

.12 

.30 - 

.35 

.15 - 

.17 

1.15 - 

1.20 

2.30 - 

2.35 

.17 - 

.20 

.90 - 

.92 

.10 - 

.12 

.13 - 

.15 

1.15 - 

1.20 

1.20 - 

1.25 

.17 - 

.20 

.74 - 

.75 

.55 - 

.65 

1.50 - 

1.55 

.85 - 

.90 

.35 - 

.38 

.34 - 

.35 

.20 - 

.22 

nominal 

2 30 - 

2.50 

1.50- 

1.55 

2.00- 

2.10 

.55 - 

.60 

.40 - 

.42 

.45 - 

.47 

.37 - 

.40 

.22 - 

.24 

.18- 

.20 

.35 - 

.38 

1.20- 

1.30 

.30- 

.35 

.35- 

.37 

.40- 

.43 

.40- 

.45 

.45- 

.50 

,40- 

.42 

.30-. 
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Naval Stores 

Rosin B-D,bb! 2801b. $6 00 - . 

Rosin E-l, bbl 2801b. 6 10 - $6 25 

Rosin K-N, bbl 2801b. 6 40 - 6 80 

Rosin W.O.-W.W., bbl 2801b. 7 25 - 7 95 

Wood rosin, bbl . 280 lb. 6 25 — 

Turpentine, spirits of, bbl . gal. 1 51 - 1 52 

Wood, steam dist.. bbl gal. I 35- 

Wood.dest.dist., bbl. ... Rid. I 25- 
Pine tar pitch, bbl.. . 200 1b. - 6 00 

Tar, kiln burned, bbl 500 lb. - 1 2 00 

Retort, tar, bbl. . . ..5001b. - II 00 

Rosin oil, first run, bbl.. . . Ral. .43 

Rosm oil, second run, bbl gal. . 47 - 

Rosin oil, third run, bbl.. . . gal. .53- 

Pine oil, steam dist . .. .. . gal. . - 90 

Pine oil, pure, dest. dist.. . . gal - 85 

Pine tar oil, ref . gal - .46 

Pine tar oil, crude, tanks 

f.o.b. Jacksonville, Fla . gal - 35 

Pine tar oil, double ref ,bbl, gal - 75 

Pine tar, ref., thin, bbl gal. ... - 25 

Pinewood oreosnte, ref , bbl. gal - 52 

Vegetable Oils 

Castor oil, No 3, bbl... lb $ 12]- $ 13 

Castor oil, A A, bbl . . lb .13) 13) 

Chmawood oil, bbl. . . lb. . 18}- 18; 

Coconut ml, Ceylon, bbl... 1b 09% 9; 

Coconut oil, Cochin, bbl... . lb. 09] 10 

Corn oil, crude, bbl ... lb .111- .111 

Cottonseed oil, crude (f.o.b. 

mill),tankR . lb. 10 - 10 

Summer yellow , bbl. ..lb. .12- I2J 

Winter yellow, bbl .lb 13 I3J 

Linseed oil, raw, car lots, bbl. gal 98 - 99 

Raw, tank cars (dam.) . . gn). 94 95 

Boiled, 5-bbl lots(dom) gal 1 02 I 04 

Olive oil, denatured, bbl. . . gal 1 10 • 1 15 

' Palm, Lagos, casks lb 08 - 08‘ 

Palm kernel, bbl . . .lb .08;- 09 

Peanut oil, crude, tanks (mill) lb. .13.)- .|3J 

Peanut oil, refined, bbl . , lb. 16- 161 

Rapeseed oil, refined, bbl gal .85 - 86 

Rapeseed oil, blown, bbl .. gal 90- 91 

Soyabean (Manchurian), bbl lb .12 - . 

Tank, f.o b. Pacific coast lb . 10) . 

Fish Oils 

Menhaden, light pressed, bbl. gal $0.60- . 

White bleached, bbl gal 64 - (>5 

Blown, bbl gal. 68 - 69 

Whale No I crude, tanks, 

coast . lb 06 - 0ft 1 , 

Dye & Tanning Materials 

Divi-divi, bags ... ton $38 00 $39 DO 

Fustic, sticks ton 3(1 00 35 00 

Fustic, Hups, bags. . . . lb 04 - 05 

Logwood. sticks . . ton 28 00 - 30 00 

Logwood, chips, bags lb. 02)- 03) 

Sumac, leaves, Sicily, bags ton 65 00 - 

Sumac, giound, bags. ton 55 00 - 60 00 

Sumac, domestie, bags . . ton 35 00 - 

Tapiooa flour, bagH.. lb 03J 05 

EXTRACTS 

Archil, cone , bbl lb $0 17 $0 18 

Chestnut, 25',';, tannin, tanks lb 02 - 03 

Divi-divi, 25°;, tannin, bbl lb 04- 05 

Fustic, crystals, bbl II) 20- 22 

Fustic, liquid, 42 ’, bbl lb 08 - 09 

Gambler, liq ,25% tannin, bbl. lb. 08- 09 

Henmtinecrys ,l)bl lb. 14 18 

Hemlock, 25";, tannin, bbl lb 04 0 j 

Hypernic, solid, drums lb . 24 - 26 

Ilypernir, liquid, 51°, bbl. ... lb 14- 17 

Logwood, crys., bbl .... 11) 19 - 20 

Logwood, liq , 5 P, bbl . lb 09- 10 

Quebracho, solid, 65"J tannin, 

bbl lb. . 04 J— 05 

Sumac, dora., 51°, bbl. lb. . 06J— 07 

Waxes 

Bayberry, bbl. . . . }{>. $0 28 - $0 30 

Beeswax, refined, dark, bags lb. 30 32 

Beeswax, rehned, light, bags., lb 34- 35 

HeeBwax, pure white, oases. lb 40- 4j 

Candellila, bags . ... lb 33 - 34 

Carnauba, No. I, bags . lb 38- 40 

No. 2, North Country, bags lb .24 - 241 

No. 3, North Country, bags lb. 17)- M 

Japan, eases . 1b. 15 - l)j 

M out an, crude, bags. . . lb . 03j— .04 

Paraffine, crude, match, 105- 

HOmp lb. .04 - 04) 

Crude, scale 124-126 m.p., 

bags lb. .02)- .02J 

Ref., 1 1 8- 120 m.p, bags . lb. .03*- .03 

Rof., 125m p .bags .. Jb- -03J- .0E 

Ref. 128- 130 m.p., bags ... lb. .04- .04 

Ref., 1 33- 1 35 m.p., bags. lb. .04)- .04 

Ref., 135-137 m.p., bags lb. 05 - 05) 

Stearic acid, sgle pressed, bags lb -JO— 0) 

Double pressed, bags . lb. .10)- .J0j 

Triple preMed, bags lb .11- • U 

Fertilizers 

Ammonium sulphate, bulk, 

f.o b. works 100 lb. $3 20 - $3 25 

F.ii.b double bags 100 lb. 3 85 - 3 95 

Blood, dried, bulk unit * £0 - • 

Bone, raw, 3 and 50, ground., ton 30.00 - 35 00 
Fiah scrap, dom ., dried, wka. . unit 5 00 - 5.10 

Nitrate of soda, bags 1 00 lb. 2.60- 2.65 

Tankage, high gride, f.o.b. 

Chicago unit 4.70 - 4 80 


Phosphate rook, f.o.b. mines, 

Florida pebble, 68-72%. ... ton $3.50- $4 00 

lennessee, 78-80 ; ton 7 00 - 8 00 

Potassium muriate, 80%, hags ton 35 00 - 36 00 

Potassium sulphate, bags unit. I 00 - . 

Crude Rubber 

Para— Upriver fine lb $0 33 - $0.33) 

Upriver coarse 1!> 27)- .28 

Upriver eaueho ball lb 29)- 30 

Plantation- First latex crepe lb 35 * — 35J 

Ribbed smoked shi rts lb .35)- .35; 

Brown crepe, tlun, 
clean lb 31 - 32 

Amber crepe No I lb 31-32 


Miscellaneous Materials 


Asbestos, crude No. I, 

f o.b .Quebec sh.tmi $450 00 — $550 
Asbestos, shingle, fob, 

Quebec sh ton 60 00 - 80 

Asbestos, cement, f.o b , 

Quebec sb ton 15 00 - 17 

liarj tes, grd , white, f o b 

nulls, bbl net ton 16 00 - 20 

Barytes, gid,, ofT-eolor, 

f o b. mills bulk net ton 1 3 00 - 21 

Barytes, floated, fob 

St Louis, bbl net ton 24 00 - 28 

B a r v ♦ < s, crude f o b 

mines, hulk net ton 8 50 - 9 

Casein, bbl , tech lb II- 

Clmmclny (kaolin) crude, 

f o b ( la net ton 7 00 - 9 

Washed, f ob Ga net ton 8 00 - 9 

Powd.f.obGu net ton 13 00 - 20 

Crude fob Va . net ton 8 00 - 12 

Ground, f o b Va net toil 1 3 00 - 20 

Imp , lump, bulk net ton 15 00 - 20 

Imp.powd net ton 45 00 - 50 

Feldspar, No. I pottery . long ton 6 00 - 7 

No. 2pottciy long ion 5 00 - 5 

No I soap long ton 7 00 - 7 

No. I Canadian, f o h 

mill long ton 25 00 - 27 00 

Graphite, Ceylon, lump, fust 

quality, bbl lb 06 - .06) 

Cevlon, chip, bbl lb 05 - 05) 

High g r a d e amorphous 
crude .. ton 35 00 - 50 00 

Gum arabm, amber, Bolts, 
bagH lb 

Gum traimcanth, sorts, bags . lb 
■ lb 

ton 
ton 
toll 

lb 
lb 

lb. 


15 - 

50 - 

No I, bags lb I 75 - 

Kieselgubr, I o b. Cal , ton 411 00- 

F o b N V ton 50 00 - 

Magnesite, crude, f o b Cal ton 14 00 - 

Pumice si one, imp , casks lb 03- 

Doiii , lump, bbl 11) 05 - 

Dom .ground, bbl II). 06 - 

Shellac, orange fine, bags lb 82 - 

Orange superfine, bags lb. 84 - 

A C garnet, bags lb 79 - 

T N , baes lb 80 - 

Silica, glass sand, I o b Tnd ton 2 00 - 

Siliea, sand blast, f n b Ind ton 2 50 

Silica, amorphous, 250-mesh, 

fob III ton 17 00 - 

Siliea, bldg sand, fob Pa. ton 2 00 - 

Soapstone, coarse, fob. Vt , 

bags , ton 7 00 - 

Tale, 200 mesh, fob, Vt , 

bags ton 6 50 - 

Tale, 200 mesh, f.o.b. Ga., 

iags . ton 7 00 - 

Tale, 200 mesh, f o b Los 

Angeles, bags. . ton 16 00 - 


Refractories 


Bauxite brick, 56% AljOj, fob. 

Pittsburgh ton 

Chrome brick, f o h 1', astern ship- 
ping points . ton 

Chrome cement, 40-50", Cr^ki ton 

40-45% CrjOa, sacks, f.ob 
Eastern shipping points. . ton 
Fireclay brick, 1st. quality, 9-in 

shapes, f.o.b Ky wks. 1,000 

2nd quality, 9-in. shapes, f.ob. 
whs. . . 1.000 

Magnesite brick, 9-in. straight 

(f o.b. wks ) Ion 

9-in arches, wedges and kevs ton 

Scraps and splits . ton 

Silica buck, 9-in. sizes, f.o.b. 

Chicago diet riot. 1,000 

Silira buck, 9-tn. sizes, fob 

Birmingham district 1,000 

Fob. Mt Union, Pa 1.000 

Silicon carbide refract, brick, 9-iu. 1,000 


$45-50 

50-52 

23-27 

23 00 

40-46 

36-41 

65 68 
80-85 
85 

48-50 

48 50 

42-44 

1,100 00 


Ferrotungsten, 70-80%, 

perlh ofw R>, 

Ferro-urutuuni, 35-50"; of 

U peril) of U lb. 

Ferrovanmliurn, 30-40"; , 
perlb of V lb 


$0.90- $0.9$ 

6.00 - 

3,50- 4.00 


Ores and Semi-finished Products 

Bauxite, dom crushed, 
dried, I o I) shipping 
I mints { 

Chrome oie, Calif eonccn- 
tiates, 50* , mm Cr >< >5 
C 1 t Atlantic seaboard 
Coke, fdrv , l.o b owns 
Coke, furnace, f o h ovens 
Fluorspar, grille!, lob. 

mines, New Mexico 
Fluorspm, No 2 Lump — 

Kv 6r III mines 
Tlmemle, 52' , Tit )> 

Manganese ore, 50", M11, 
eil Atlantic seaport 
Manganese ore, elienneal 
(MnOjt 

Molybdenite, 85", M0S3, 

perlb MnSj, N V 
Moiiuzitc, per unit of TIiOj, 
e 1 f , Atl seapoit 
Pyrites, Span . fines, c 1 f 
Atl seaport 

Pyrites, Span , furnace sire, 
e 1 I ,yi seaport . 

Pyrites, dom. lines, f o b 
mines, Gn 
Rutile. 95", Tit > 2 
Tungsten, seheelite, 60", 

W< > (i and ovei , per unit 
W ( 

Tungsten, w'olliamite, 60", 

V\ < t;i and over, per unit 
Wt > 3 

Uranium ore (carnot ite) per 

lb oft!. t O„ 

TTramum oxide, 96*,' per lb 
U.O„ 

Viinndmin pentmale, 99' , 

Vanadiuiu ore, peril) \ >r, lb. 

Zircon, washed, iron fri 
b Pablo, Fla 

Non-Ferrous Materials 


f « 


ton 

$6 50 - 

$8.75 

ton 

toll 

toll 

toll 

22 00 - 
18 50 - 
7 75 - 
6 75 - 

23.00 

19.00 
8 25 

7.00 

ton 

17.50 -. 


toil 

lb. 

25.00 

.Oli- 

.01* 

uni) 

.33 - 


ton 

75.00 - 

80.00 

lb. 

.65 - 

.70 

lb. 

.06 - 

08 

unit 

.11)- 

• 12 

unit 

II)- 

.12 

unit 

lb 

.12 

.12 -., 


unit 

8.50 - 

8.75 

unit 

8.00 - 

8 25 

lb 

3.50 - 

3.75 

lb 

lb. 

lb. 

2.25 - 
12 00 - 
1 ,00 -. 

2.50 
14 00 

1b. 

04)- 

.13 


Copper, elect rolytie 
Mununum, 98 to 99 * , 

Antimony, wholesale, Chinese and 
Japanese 

Nickel, virgin inel’il . . 

Nickel, ingot and shot 

Monel metal, shot and blocks 

Monel metal, ingots 

Monel metal, sheet bars 

Tin, 5-ton lots, Straits 

Lead, New York, spot . ... . . . 

Lead.F, St Louis, spot 

Zme, spot , New > or k 
Zinc, spot, E. St Louis 

OTHER METALS 
Silver (commercial 1 
Cadmium 

Bismulli (5001b lots) 

( \>bnlt 

Magnesium, ingots, 99% 

Platinum 
Trillium 
Palladium 
Mercury 


75 lb. 


FINISHED METAL 


Cents per Lb. 
16 OO61 16. 125 
24 00 

7.15 7.50 
25 00-27.00 
29 00 
32 00 
1 38 00 

45.00 
43 125 
8 00 

8 00-8. 15 
7 55-7.60 
7.20-7.30 


$0 641 

1 15 

2 55 

3 0066 3,25 
I OOtm I 05 
110 00© 1 14 00 
260 Oft© 275. 00 

79.00 

70.00 


PRODUCTS 

Warehouse Price 
Cent# por Lb. 

. . 20.75 

30,75 
20 50 

19.50 

17.00 
21.10 
22 00 

24.25 

29.00 
. .. 25.25 

23.50 


11 > 

lb. 

I). 

lb 


Ferro-Alloys 


Ferrotitanium, 15-18% 
f.ob. Niagara Falla, 

N. Y. . ton $200 00 -$225 00 

Ferrochromium, per lb. of 

Cr, 6-8% C . . lb .11) .11] 

4-6% C. . . lb. .12- .13 

Ferromanganese, 78-82%. 

Mn, Atlantic aeabd. 

duty paid. . gr.ton • 05 . 00 - 107 50 

fipiegelelsen, 19-21% Mn.. gr. ton 35 00 - 37.00 
Ferromolybdenum, 50-60% 

Mo. perlb Mo. ... lb. 1.90 - 2 15 

Ferroailicon, 10-15%. .. gr.ton 38 .00 - 40 ,00 

50%, gr.ton 80,00 - 85.00 

75%;;;;;.; gr.ton iso.oo- i6o,oo 


Copper sheets, hot rolled 
Copper bottoms 
Copper rods 

High brass wire ... 

High brass rods 

Low hi ass wire 
Low brass rods 

Brazed brass tubing 

Brazed bronze tubing 
Seamless copper tubing . .. 

Seamless high brass tubing 

OLD MF.TALS— The following are the dealer#' 

purchasing prices in cents per pound 
( ’upper, heavy and crucible 
Copper, heavy and wuc 
Copner, light and bottoms 
Lead, heavy ..... 

Lead, tea 

Brass, heavy 

Brass, light ... 

No. I yellow brass turnings.. 

Zinc 


II 30© II. 50 
II 25© 11.50 
9.25© 9.50 
5.75© 6.00 
3.50© 3.7$ 
6.25# 6.40 
5.35# 5.75 
6.30© 6.50 
3,50© 4.00 

Structural Material 

The following base prices per 100 lb. are for 
structural shapes 3 in. by I in. and larger, and plate# 
i in. and heavier, from jobbers’ warehouse# m the 
cities named. M , 

New York 

Structural shapes $3 . 29 

8oft steel bars 3. J 

80ft st eel bar shape# 3.19 

80ft steel bands 3.29 

Plates, ) to 1 in. thick, 3. 29 


Chicago 

L04 

3.04 

3.19 

3.14 
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over and operate the plant. A number of 
Improvements will be made. 


Industrial 

Financial. Construction and Manufacturers News 




Construction and 
Operation 

Alabama 

GaPnpkn Tlie Alabama Co, I’nnm Ti uM 
Bldg., Baltlmoie, Md , E X Rich. ptesidtid 
ban acquit cd a tni< t of pinpcity lolnlmr, 
about Kill aiteh on tlie ShmbniM Rnlr* . 
n**nr < iadsdcn, < omprisirig exlen.-ivt non 
ore properties, and plans for huge (hvelop- 
meni work. A plant will be Installed at an 
early dati 

Arizona 

Miami The Inspiiation Copper * ’<> will 
etinmieiK e Immedhitelv the « oiisti uctimi <,t 
an addition to its mill A eontiaet tor th< 
steel frame woik has been awaidMl 


(California 

Los AnokI.KS The California Faint L< - 
nmvi r Co, Till Cio<k»i St, I' planning lot 
the erection of a new 1 -story plant on I Ith 
St , to lie 1 i 5x 1 (ill ft , est i m a led to < ost < |o-< 
to $30,000. with equipment 

Low- -The Amei h an- Mexican IJanne Hu 
has tentative plans undei < unsldei at ion ha 
the er<st|on of .i mw final plant for Ilia i 
fell nl Ilf; f oi commei rial service C \\ 
Nehlfihten Is president 

Los Anuki.ks The Mcxh.m iMiolrum 
Cm, 120 Hroudwny, New Yolk N \ , ha'- 
aeriulred property at Los Angeles Harbor, 
and phi ns for the constitution of a new oil 
refinery , It will consist of a number of 
buildings and is estimated to < ost in excess 
of $ 0 , 000 , 000 . with mnehlnei \. K L 
Uoheny, Los Angeles, is piesidenl 

Hr N-J’INUTON ItKACiL The Pacific Gaso- 
line Co, Los .Angeles, is planning ha (he 
const! Uctlon of a huge gasoline absorption 
plant on local site recently ncqmcd Tin 
plant will be operated for gasoline produe 
tion hi eo-operatlon with the Amalgamated 
Oil Co, and is estimated lo cost more ih.ui 
$100,(100, W. ,1. Lower is president and 
general manager 10 T. Hiteluoek will be 
In charge of t nnstnictlon. 

Oaki.anis- -The Western Rock Prndtuis 
( o.. Balboa Bldg, San Francisco, has ,o 
uiiired property at the foot of KMli A.v« .. 
Oakland, as a site for the election of a n< w 
plant fot tin' manufa* ture of jilgments and 
oUu-r paint ingi edh-nts Clans will In 
drawn at ome 

Loh Akcikijch The Pacific Coast Umax 
Co., Kohl Bldg., San Fiatniseo, is taking 
bids on a general contract f<a the election 
of the first unit of its proposed new lefln 
irig Plant at Los Angeles llaibor, estimated 
to cost rtpproximatt 1> $r,0n.000. The in- 
stallation will include a powei plant and 
machine shop Albeit C Martin, Higgins 
Bldg., Los Angeles, is architect. 


Connecticut 

Sot’Tiint'KV -Pi H. Feb if,, destroy e«| 
portion of the local pupci -manufaetui ii 
phOit of the laamoml Mufih Co, 1 
Broadway, New York. N Y., with Ions es 
mated at $100,000, including equipment 
is planned to rebuild. 

llARTFoRm-The Hartford City Has Lig 
.1 . vs ill conmienn unmet 

atelv the erection of , L reinforced ooiicn 
addition to its artificial gas plant, estimat 
to cost approximately $:r>,o00 Buck 
Sheldon, fill ProspeU St, Hartford, aie ,• 
gmeers. 

Florida 

Sauasota-J 1 > Hazen is planning f 
the erection of a new 1 -story foundry’ 
connect ion with a new mat me icpair pin 
to be constructed in the Hog Creek Las 
sect Ion. 

Kpkti s~— The A ,1 Wolz Sons Co., opi 
ating a local lit lek-manufaetui Ing plai 
win make a number of additions and h 
provements, Including tlu* installation of a 
ditional machinery. 

Miami- -The Sun Oil Co. will install 
new storage and distributing plant on si 
at Alton ltd. and Third St., estimated 
cost approximately $110,000. 


Georgia 

i Ii.i.k \ 'Pin Smethport Extinct < '<> . Ua- 
mnv ir-, Ya . has punh.ised pioprrh neat 
Hel< n fiinlofon hehl h\ tin* Mms» 
lliotli. i Lumber Co, and plans for the 
i.nlv i ret tnm of a new plant foi the pi o- 
du< lion of (aiinie aerd for leathei tanning 
and other .service It will ort about 
:t j, ,,nini 

Illinois 

Ro('l\ lM VNIS-The Seivns Bidder <’o , 
ln| i \ nti a I 1‘aik IMdg, lias l» illative plans 
mi, let , olisld, 1 . 1 1 lot i toi the election ot ail 
iddition to its plant lor considerable in 

< i < a s, m ,;i|,a,lt\ It is • xpn ted to build 

liv* new la, tor \ units .1 .1 \d.mis is 

pi < ad, lit 

• ’ii iuai.o 'Phe Hoflman Biotlieis Tan- 
ning * , 17(11 (band Am , has taken bids 
md will soon award a geneial <ontr.i<t for 
the i hi lion ot a ll-story and basement ad- 
, 1 1 1 Hiii, 2,.xlOII ft, at Cnuid and Kilpatilek 
\\,s \ugus( C Wilmann.s, 38 South I tear - 
boi n St, Is an Inter t C I> Hollman is 
pi , '-id, nt 

Indiana 

livwMiu.K The Best Link Co 1^ pl.rn- 
ii'ng lor » xterisions in its j>lant foi in 

< reas, d output Muehineiy t<* , ost about 
1 1 J (md w ill ire installed 

Siimn vii, i k - Tin- Kennedy Hat Liner & 
Lag Co has awarded a coni rail to tin- H 
k Ferguson < 'o , ( 'leveland, <>, for 1 lit* 

< Mellon of a in w plant, 230x1011 ft, for 
tin matmf.'M t m e of paper piodiuts, to n 
plai , a portion of its works iciently <!<•- 
shoved l>\ tire The slimline is (.stnnated 
to i os | about $10(1,0110, Including equipment 
Fi < ,1 \\ Kennedy is pr'sideni 

KanwaH 

• ‘t Hi’ Tin- M id-Coiit ment ('lay Co fi ;n - 
langing for tin* discontinuance of fare-brick 
in. unit at t lire, and will d, vote its entire 
pl mt to tiie production of burned r lay roof 
ing trii and Lie slabs N<eessar\ facili 
lies will b, installed for tie* i Image 

Kentucky 

\srn \m> -Tlie American Bolling Mill Co 
u .u ranging foi the immediate rebuilding 
of its chemical laboratory at the local 
works, tlest rayed by Jlie, fiVb 111 Tlead- 
quaiters of the company an* at Middletown, 

( >lll,l 

Louisiana 

Ku/vmcru The Calcasieu Mfg. Co has 
( oust i u< tion under way on a new local 
paper mill and plans to install machinery 
at an early date. The plant will be ready 
for service In the spring. It is estimated 
to cost in excess of $75,000 

Maryland 

L ai.ti mokI'j Tim Piccadilly Ink Co., re- 
» eiith Incorporated with a capital of $100.- 
000 , t,, niHimtacturc welling and other inks, 
lias acquired the 3-story building, 25x30 ft., 
at 872 Linden Ave , for n new plant and 
will take immediate possession. A large 
portion of tin* structure will be given over 
to analytical laboratories, and equipment 
yyill be installed at once. R F lluinphiles, 
lr.. Is president, and E. H Wight, di- 
rector. 

Lai/tjmorb- -The Board of Award* office 
of the City Register, City Hall, will re- 
(eiy*> bids until March 7 for additions to 
the Monte-Bello filtering plant at the mu- 
nicipal waterworks, as per plans and apeci- 
Deat ions at the oflice of William A Megraw, 
Room 20-1, City Hall, Baltimore, watei en- 
gineer 

Michigan 

Sr. Joseph — F rank S. Bieking, West 
('liester. La., formerly an official of the S 
Xustin Bieking Paper Co.. East Downlng- 
t«»n. Pa., has acquired the plant and prop- 
erty of the Mullen Brothers Paper Co., St. 
Joseph, nt a sale in bankruptcy, for a con- 
sideration said to be in excess of $93,000. 
The new owner Is said to be planning for 
tlie organization of a new company to take 


Minnesota 

St. 1*a( lr - The Waldorf Paper Products 
Co, Hampden and Wabash Aves., is com- 
pleting plans ami will take bids early in 
March, for the election of a new' plant at 
Hampden and Myrtle Aves, to be 5-story, 
83x250 ft , estimated to cost approximately 
$25(1.00(1, It H hiding ma< iinicry II. A. Sun- 
wold. (ill Hilda ott Bldg. St. Paul, is archi- 
tect 


Missouri 

Ash 1 1 ho ve Tin Ash Ciove Lina* & Port- 
land Cement Co is planning for improve- 
ments at its plant, uu haling the erection 
of a new power house, estimated to cost 
about $75,000 

Massachusetts 

Lhakoih The Hi loss-Pflegei Tanning 
Co., 810 SM.unon St, Cincinnati, O, has 
inquired Ha local (arming plant of J T. 
O’Shea Tlu st mu lure was rei entlv t oni- 
pleted and has ne\ei been occupied The 
new own* i plans for the immediate in- 
stallation of imulimeiy and will operate as 
a branch I'liinetv for the prodiutmn of 
finished calfskin It is purposed to develop 
an output of 250 day calfskins daily 

Nebraska 

Omaha Aimmii Hr Co, Union Slock 
Yards, Chicago. Ill, aie considering plans 
foi the i (‘building of the portion of their 
packing plant at South Omaha, destroyed 
b\ lire, Feb 15, with loss reported in excess 
of $1,500,000, including lard icflneiies and 
othtr stria t m es 

New Jersey 

Nkwauk- The Anglo-American Varnish 
Co, 53 Johnston Avc., has filed plans for 
the erection of an addition to its plan) to 
<ost about $22,0(iii. Fred A. Phelps, Union 
Lldg . is anlutcet 

Lav on nic --T he Ingi am Richardson Mfg. 
Co, Bcayer Falls, I’a manufaetui ei of 
porcelain onameh d non signs, etc., has 
swunded a eontiaet to James Mitchell, |pe, 
999 Ret gen Avr . Jersey City, X. J., for the 
erection of its proposed new local plant, to 
he 1 -story, rein forced -concrete, 181x321 ft. 
Woik yyill he plated undei wav at once. 
The A. M Mien Co. 7016 Euclid Ave., 
Cleveland, (>, is aiehieet and engineei 

Thknton- The Herieial Chinawnre Coip, 
15 Broad St, New York, N. Y, recently 
organized to unmutaetme samtaiy earthen- 
ware products, has .icquired tlu* fm mer 
local plant of the New Jersey* China won c 
Co., and will < oiiduct operations at this lo- 
cation Extensive pi oduction is planned; 
improvements will he made in the plant 

Kwawnv— S w ift ic Co , Harrison Turnpike, 
are planning fot the rebuilding of the lab- 
oiatory at their local meat-packing plant, 
destroyed by (Ire, Feb. 8, with loss re- 
ported at $8,000 Headquarters of the com- 
pany arc at the Union Stock Yards, Chi- 
cago, ill 


New York 

Bvffat-o — T he Mineral Potash Corp., care 
of J P, Andrews & Co., 514 Brisbane Bldg., 
is planning for the installation of a com- 
mercial feldspar plant, Including grinding, 
crushing and pulverizing machinery, tram- 
way, air compressors and auxiliary equip- 
ment To provide for the installation, the 
company is disposing of n stock Issue of 
$300,000, tlie entire proceeds to be used for 
this purpose. 

Brook mr nt — Cerstendorfer Brothers, 231 
East 12nd St , manufacturers of bronze 
powders, ot< , have awarded a contract 
to the John W Ferguson Co., United Bank 
Bldg, Paterson, N. J,, for the erection of 
their proposed new* plant at Clinton and 
Lorraine Sts., Brooklyn, to be 1-story, 
25x200 ft , wdth throe i-storv structures 
adjoining. 40x11 ft., 40x45 ft. and 30x500 ft. 
The last noted will bo equipped for the 
manufacture of varnishes. The new plant 
is estimated to cost $385,000. including 
machinery Russell G Cory, 30 Church St., 
New’ York, is architect and engineer. 
Edward Eekart heads the company 

Ohio 

Port Cunton- The American Gypsum 
Co. Is considering plans for the erection 
of a new mill at its local plant, estimated 
to cost approximately $100,000, including 
machinery’. F. J. Griswold is in charge. 

Portsmouth— -P la ns are nearing comple- 
tion for the construction of a new 1-story 
foundry, 100x800 ft., at the plant of the 
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Ohio Stove Co., estimated to cost $75,000, 
to be used for the production of iron cast- 
ings. The Austin Co., Euclid Ave , Cleve- 
land, is engineer and contractor. 

Ashtabula— T he Ashtabula Gas C!o. ( in 
conjunction with the local city council and 
the Northeaste rn Oil A Gas Co , has pre- 
liminary plans in progress foi the con- 
struction of a new aitillelal gas plant for 
local and neighboring set \ lee, estimated to 
cost close to $1,000,000. E \V. Stone, nian- 
agei , is In charge 

Oklahoma 

Cot . oath — Tin 1 Western Carbon Go is 
selecting a site in Coal County fot the con- 
st ruction of a new plant fot the production 
of carbon black, estimated to cost about 
$350,000, with machinery. Hoy C. Morrison 
is local repi esentative 

OKLAHOMA City — The Noble (Ml & tins 
Co has acquired a local oil-retining plant 
and plans fot extensions and improvements, 
m< hiding the installation oi additional 
equipment 

Oregon 

Huntinuton — T he Sun Cortland Cement 
Co has woik m pi ogress on the Hist unit 
of 1 1 s ploposed new local cement null, esti- 
mated to cost ill ex i oss of $100.0011, and 
plans to place the plant in service at the 
ea 1 1 test date It is proposed to build two 
o! hot plant units in the man futme Head- 
qiiarteis of the company aie at I’oit- 
la ml. Ore 

IVnnHylvania 

Lfhiuuto.v — T he Aluminum l’igm<nt & 
1’ioduets Co will commence immediately 
the construction of a new 1-story plant 

fit ILAPKLl’Il 1 a — T he Bisbee Linseed Go, 
1 > i • x e 1 Itldg . has filed plans for tin con- 
'd i action of a new 1-stoiv building at L>cd - 
aw ale Ave and Itlglei St, to cost about 

$] r i , 0 0 0 

Qi AKKitTow n The Knipp foundry Go, 
Ine, Lansdah*, I’a., manufacturer of cast- 
n on pipe, has acquired a local site for the 
eiec'taui of a new 1 -store foundry, 125x1*00 
fl , to lie operated as a blanch plant Bids 
toi const nic‘1 ion will be taken at once 

Bowmannvjllk — The I’tinec* Metallic 
i’aint Go will make enlai geinents in its 
plant fot considerable' met ease in produc - 
Lon Additional machinery will be installed 

York William H Giothe, Boundarv Av<- . 
opeiatmg a hi ic k -nninufaetm ing plant, w ill 
remodel and impiove the works Addi- 
tional machinery will be installed to double, 
appr oxrmatelv , the picscnt output 

W ilk Ls-1 >aruk — A bialiam Cast has a<- 
<nured the local plant of the Wyoming 'Tire* 
^ Rubbei Go at a receiver's sale. The new 
owner is said to he planning for the organi- 
zation of a company to operate the factor \ 

Tennessee 

Nashville The Hermitage Portland 
Geinent Co, Chattanooga, has perfected 
bl fl n * fur the immediate erection of its pro- 
posed nc‘W plant on site near Nashville, to 
have* an Initial dally output of 2, Dill) bbl 
It will consist of a number of buildings 
aiid is estimated to cost more* than $500 000, 
with machinery John G. Vance is presi- 
dent 

Chattanooua — T he Chattanooga Stamp- 
ing A Enameling Co. lias commenced the* 
installation of new electric furnaces and 
other equipment at its plant to cost about 
$30,000 The capacity will be increased 
appi oxinrately one-thiid. 

Memphis — Eire, Feb. 7, destroyed tin* 
building occupied by the Mvers Paper Co, 
with loss estimated at close* to $1 00,000 
It is planned to rebuild. 

Puuvear The Dixie Brick & Tile Co will 
commence immediately the* construction of 
additions to its plant, including the installa- 
tion of clay-grinding, brick-manufacturing 
and other machinery It is purposed to 
advance the* capacity from 30,000 to 40,000 
face-brick per day Walter H. Jackson. 
G.aleonda, III, is engineer in charge of con- 
struction. O A llnrker, Jr., is president. 

Texas 

El Paso — T he Rio Grande Oil Co is 
planning for the construction of additions 
tej its local oil refinery and the* branch 
•‘‘fining plant at Phoenix, Am : the work 
will include the installation of considerable 
r "‘W machinery. Tt is also expected to build 
a new refinery on site* to bo selected at 
Los Angeles, Calif The company has 
recently Increased its capital from $750,000 
tu $1,500 000 for proposed expansion. 

Lallas — The Wax Wrap Paper Co., re- 
cently organised, has acquired a local build- 
ing for the establishment of a pljcnt for the 


manufacture of waxed papers. It is ex- 
pected to develop an output of 10,000 lb. 
per day Machinery will be installed at an 
‘-any date. J ]„ Parehman is secretary. 

Utah 

Eureka The Eimka Smelting & Mining 
Go. has plans under way for the construc- 
tion of a new smelting plant at its prop- 
cities. estimated to cost In excess of 
$4n(i,iioo Tin* company has recent 1> ac- 
quired the plant and properties of the 
Eurcka-Gioesus Mining Go. Frank L Tor- 
res is president. 

Virginia 

Richmond — The Worirndvkr Mfg Go. 
East 1 At li St, is having prelimmat \ plans 
prepart d for the erection ot a new plant for 
tin manufacture of paper products, to be 
located in the South Rx hmond dish let. It 
will lx* 3-storv , and is estimated to cost 
$LMMi,(itm Joseph H Wallace A Go, 5 
Btekman St, New ioik, is engineri. 

West Virginia 

Lumbkhpoht — T he Radio Glass Go, n- 
ccntlv organized as a subsldhir.v of the 
Mound Clt> Glass Go. will soon commence 
the tonsil notion oi a new plant on site 
adjoining tin* works of the parent organi- 
zation The initial woiks will l>e equipped 
foi light cutting, needle etching, plate etch- 
ing and kindled service and is estimated 
to cost m excess of $1(1.0(10. E P. Boggess, 
pit sklent of the Mound City tompan.v, 
leads the new organization. 

Charleston: — Tin* Liblsv -Owens Sheet 
Glass Go . Nicholas Bldg , Toledo, O . is tak- 
ing bids fot tie* erection of (In* purposed 
2-stw \ addition to ils local plant, 45x200 ft., 
< stimated to cost $300,000. ini hiding equip- 
ment The Devore Go, Nicholas Bldg, is 
engineer D D Liblrey is president 

Wisconsin 

Waukesha --The Haney I’apei Go, 513 
West Main St , plans to have work under 
wav on a new local mill at an eailv dalt 
It will cost about $ to. 000 H G Haivey 

IS piesldcnt 


Capital Increases, etc- 

The Portsmouth Cotton Oil A Rei i,v- 
im; Go. Portsmouth, Va . has filed notice 
of increase in capital from $1,750,000 to 
$2,000,000, lor proposed expansion John 
\sp< rgren Is president 

The New York Gummed Parer Go. 25 
Dev St, New York, N Y , has arranged 
tor an increase In capital from $5,000 to 
$75 000. 

The MuWane Cast Iron Pipe Go. Bir- 
mingham Ala . has filed notice of increase 
in < apitnl from $100,000 to $200,000. the 
pro< eeds to he used in part foi tin* erection 
of a new plant, now in piogiess, and l'oi 
general expansion. 

The Continental Suoau Co . Nashv 
Bldg.. Toledo. () . is disposing of a bond 
Issue of $1,700,000, a portion of tin* pro- 
coeds to be used for general financing and 
operations. 0. G. Edgai is piesldcnt. 

The E T Mankin Co. Inc., Richmond. 
Va mamifaeturei of clay products, has 
filed notice of increase in capital from 
$20,000 to $150,000 for general expansion, 
ill the same thru* changing its name from 
Burroughs A Mankin, Lnc. 

The American Co' crkte Products Go., 
Inc. 30 North La Salle St. Chicago. 111., 
has filed notice of increase in capital from 
$25,000 to $50,000 

The Sinclair Chcde Producino Co , 
Tulsa. Ok I a , affiliated with the Sinclair 
Refining Co, 45 Nassau St., New York, 
N Y , is disposing of a bond issue of 
$20 000,000, fl portion of the proceeds to be 
used for extensions in oil plants and svs- 
tem. II L Phillips is president. 

White! c Ellis has been appointed 
receiver for the United States Waxed A 
Coated Paper Co, 511 Mulberry St, New- 
ark. N. J 

The Cicero-Chicaoo Corhuciating Co , 
Cicero, 111 . has filed noticv of Increase in 
capital from $100,000 to $200,000 

Officials of the Air Reduction Go . 34 2 
Madison Ave.. New York, N. Y, manufac- 
turer of commercial oxvgcn, acetylene, etc, 
and tin* Braun Corp . New High St., Los 
Angeles, Calif., manufacturer of ehemleul 
apparatus, have organized a new* company 
to be known as the California Cyanide Co.. 
to manufat turn sodium cyanide and other 
chemical products. It Is purposed to build 
a local plant. F. W. Braun has been elected 
president. 


Industrial 

Developments 

Glass— T in* Marienville Glass Bottle Co. 
has commemed operations at its new plant 
fit Maricnvilh* Pa , and will develop capacity 
production with a full working force. The 
plant i epi events an investment of about 
$75 0lMi. and replaces a works recently de- 
stroyed by fire 

Window glass-manufaetui ing plants In 
western Peimsv Ivania are running at full 
i opacity and will maintain this basis of 
output for an indefinite period. Record 
shipments nre being made. 

The Ruth-Haslings Glass Co. Conshohoc- 
ken, pa,, specializing in tin* manufacture of 
glass tubing, has resumed operations at its 
local plant aftci a shutdown for many 
mouths It is expected to advance produc- 
tion at an early date, giving employment 
to an i lit reused working force 

Negotiation* art vild to lx* under way 
for tin* purchase of the plant of the Ameri- 
can Plate Glas>. Go James Gltv. near Kane, 

I ‘a., hv New York inlet cats, for n eon- 
sideiation ot (lose to $5.ti(i0,imfl Tin* plant 
will be developed to maximum capacity by 
the new owners 

( 'era mic- Tin Central Refractories Co., 
New Lexington, <>. has completed Improve- 
ment" and the installation of additional 
equipment at Hs local plant, and purposes 
to opci.ite jit on a capacilv basis, giving 
employment to a full working force. Im- 
ptnvcmculs will also be made at the Orvis- 
ton, (• plant, and maximum output clo- 
\ elopi <1 a t tins w oi ks 

The National Eire Proofing Go., Pitts- 
burgh, Pa, is opt rating Its East Palestine, 
<>, plant at full capacity, and is said to 
have order" on hand to insure continuation 
on this basis for an Indefinite period. The 
branch plants at Keasbcy and Nateo, N. J., 
an* also i mining full, and it is expected to 
make » xtensions in these two plants at an 
carle date foi gic.itci output 

Tin* i*i ovo Brick A Tile Co, Provo, Utah, 
is tunning under a maximum working 
schedule, giving employment to a normal 
woiking foi ci , and will continue on this 
basis indefinitely The company has plans 
under < onsidci ation for enlargements in the 
plant, doubling the present rated capacity. 

The Edwards Brick Co, Columbia, Mo., 
mnnufadunr of buck and tile,- Is running 
full, with regular working force, and will 
continue on til’s bads for an indefinite pe- 
riod Tlu company has recently installed 
a quantity of new machinery for greater 
< a par ity 

The 15 Mifflin Hood Brick Co, Atlanta, 
G;r is operating at capacity at its plant at 
Walden’s Ridge, Train, for tin* manufacture 
of ffooi ,md roofing tile \ new building is 
Ixlng r mist meted si the plant for increased 
produt t’on, and wdll hr- placed in service 
at an eailv rlate 

Leather — The Central Leather Co., New 
York, N Y. t Inis advanced production at its 
tanneries to about til) per cent of capacity, 
as compared with an operating basis of 40* 
per cent a short time ago It Is expected 
to make a further Increase at an early 
dale 

The Carr Leather Co, TVabody, Massi, is 
running at close to normal capacity, devot- 
ing practically Ihc entire output to suede 
lea titers A normal working force is being 
employed 

A number of glazed kid plants at Wil- 
mington. Del are curtailing operations and 
art* letting employees go temporarily. The 
change is said to be due to the lack of ex- 
port business 

The Richard Young Co., Wilmington, Del. r 
is maintaining full operations at its local 
tannery, speeial'zing in the production of 
kangaroo and other leathers. 

Ri i iher — The Howt- Rubber Co., New 
Brunswick, N J . manufacturer of inner 
tube* for automobile tires, is running at 
full capacity, giving employment to a regu- 
lar working force. 

The Goodyear Tire A Rubber Co., Akron, 
O, Is running at maximum output on a 
basis of 1,000,000 tires every 45 days. 
Flans are under way to enter on a spring 
ptoduetion schedule of 40,000 tires a day, a 
ea parity never before attained at the mills. 

The Dunlop Tire k Rubber Co., River Rd„ 
Buffalo, N. Y., scheduled to open its local 
plant on May 1, will devote initial produc- 
tion to heavy pneumatic tires, solid rubber 
tires and cord tires. A Large working force 
will be employed 

The Lee Tire A Rubber Co., Conshohoc- 
ken. Fa,, is maintaining full production at 
its local mill, giving employment to a nor- 
mal working quota. Orders on hand aro 
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wakl to insure this basis of operation tot 
Home time to come. 

Tho Firestone Tire k Rubber Co., Akron. 
0., in arranging to advance production at 
its plant to h basis of 80,000 tires a day, a 
record figure in the hlsiory of the company 

IltON AND STKKJ, -The Republic II on A. 
Steel Co., Youngstown (), bus blown In its- 
Youngnlown-Hanna blast funniie Tie 
stack has been idle since November 1920 

Tim Keplogle Steel Co., Wharton, N. ,! , is 
making ready to blow In the second bia 1 -! 
furnace at its local mills. The unit has < 
rated capacity of 000 tons per dn\ Tin 
active furnace, with like* capneitj, is ion 
nlng full. 

The Emporium blast furnace, Emporium 
Pa., Is said to be planning to blow m the 
stack at an early date The plant bus In en 
idle for Home time past. 

The Woodward iron Co., Woodwaid, Ala , 
is completing i epulis and improvements at 
its second Vanderbilt blunt furnai e, and 
plans to blow in the stark at an early date, 
lacing all five furnaces on the producing 
at. 

The Uriel- 11111 Steel Co., Youngstown, 
O., has umrk under way on the refining ot 
its Tod blast furnace and plans to blow m 
the stack ns soon as it is ready. 

The Youngstown Sheet & J’ubi* Go. 
Youngstown, O., is increasing pioduction in 
its open-hearth department, and will ion .it 
rapacity for an indefinite period 

The United States Steel Corp , New Yoik 
N. Y., is opei ut lug its plants in different 
parts of the count ly on an average hasp, of 
01 per cent of maximum output, establish- 
ing a new high record at a liutnbot of the 
mills 

The Valley Mould & Iron Co, Khai psville. 
Pa , Is operating at all but one of its blast 
furniuos, giving employment to a huge 
working force. 

Mihokllankouk The New .loisey Zinc 
Co., i’almerton. Pa, is incroaHlng prodm - 
tion at its plant and adding to the woikmg 
force A wage advance of 10 per cent in 
the form of a quarterly bonus to .ill < m- 
ployees has been made. 

The Noble Oil A (las Co., Rurkburnett, 
Tex. is operating its local gasoline lellnetj 
at capacity, developing an output in excess 
of 1,000,000 gal per month Tin- plant will 
be continued on tills basis for an indefinite 
period. 

Pratt A Rambert Inc, Tonawanda St, 
ltuftalo, N. Y., Is maintaining full tapacitv 
operations at its local varnish-manufactm - 
ing plant, giving employment to a lull 
working folio Tentative plans aie Utah i 
consideration for the election of additions 

The lnt< i national Ultramarine Winks. 
KohrvIUc, S. I., New York, is maintaining 
regular prod u« lion at its local plant, with 
normal working foue 

The River KoNni Paper Co.. Mom or, 
Midi, Is tunning at eapacllv, giving em- 
ployment to a icgulai working foiee 


New Companies 

Tmo Hickory Ram. Clay Co,, Mayfield, 
Ky.. has been incorporated with a capital 
of $50,000, to operate a dti> mining and 
refining plant for common ini production 
The ineorpoi atm s ate (I. W. L* ton, A C. 
Plumlee and \\ A Ligon, all of Mayfield 

TiiR CkM.p-Wahtkk Co. 78 Paris St, 
Newark, N, .1 , has been incorporated with 
a capital of $50,000, to manufacture cel- 
luloid and reclaimed celluloid pioduets com- 
position specialties, etc. The ineorpoi atoi s 
are Patrick W, Smith, R. Wnterbrook and 
Dean Rnwreme 

The Ai.ueut David Chemical Co. New 
York. N. Y., cate of the United States Coi- 
poratioii Co., 05 Cedai St , representative, 
has been incorporated under Delaware laws 
with capital of $800,000, to manufnctuie 
chemicals and chemical byproducts. 

The Kfrr Portland Cement Co , Wheel- 
ing, W. Va., care of the Capital Trust Co. 
of Delaware, Dover, Del, representative, 
bhs been Incorporated under Delaware laws 
with capttul of $3,500,000, to manufacture 
Portland cement The Incorporators are 
S. R Wilson. Wheeling: AJvln M. Keys 
and ,7. W. Ferguson, both of Rurgetts- 
town, Pa. 

The Aloka Chemical Co., 5618 Harper 
St., Chicago, 111., lias been incorporated 
with a capital of $12,000, to manufacture 
chemical specialties. The incorporators are 
Mark L. Day, George L. Williamson and 
S E. I^nnibert, 

The Indiana Sanitary Pottery Co., 
Hammond, Ind.. has been Incorporated with 
a capital of $100,000, to manufacture sani- 


tary ware The Incorporators are Frank 
S Crumley, Abraham and Jacob C. Newar, 
end Peter W. Meyn, all of Hammond. 

The Clktkloid Co., New York. N. Y., 

< ;in of Samuel Rubin, 120 Rroadway, New 
link, icpi eHcntatlve, has been incorporated 
with a capital of $10 000, to manufacture 
< . 1 1 u l« iid products The im orpot ators are 
J l.ifkouilz and D J Cohen 

Tin: PonniNH-Dw'YFit Mn; Coni' . New 
Y <ii K , N Y, care of It D Aimstiong, 50 

< "luii < h St. New York, i» presentative, has 
l». en im m pointed wit h a capital of $200,000, 
In in uiufact me ehenueals and elietnii-al b.v- 
ptodmts Tlie incorporatoi s aie C Sul- 
iiv.m and R M Dobbins 

Till . I Itl.LMIonOGH Pktrolei m <fc Cah Co, 
T.impa, Kla . Iioh been ituoi pointed with n 
iapit.il of $250,000, to nmnufaeture petro- 
leum pioduets S. \V Mahafiiy h presl- 
<|< ut and general managei , and M L. Vin- 
<ent, .seeietary and tjeasuiei, both of 
Taint*.! 

The Da let Paper Co, Rangoi. Me. has 
been meoiporatid with a capital of $10,000. 
to manufaet lire paper piodmts Tho incor- 
poiatois are E Desmont Daley and James J. 
Sullivan, both of Ha rigor 

The Kertlb Creek Refining Co , care of 
the Corporation Trust Co. ot America, du 
Pont Rldg , Wilmington. Del., representa- 
tive, has been incorporated under Delaware 
jaws with capital of $600,000, to manu- 
facture refined oil products 

Otto Goetz, Inc, Brooklyn, N. Y, care 
of G Eichler, 481 Knickei bockei Avc . 
Riooklvn, representative, has been ineor- 
jioialed with a capital of $200,000 io manu- 
lactuie glassware and glass prodm ts The 
incorporators are P, J and Otto (loot a. 

The Switch Plate Cokp . Not folk, Va.. 
him hicn incorporated with a vapttal of 
$1(10.11110, to manufacture glass products 
S VV Harris Is president, and 11 li. Walkei, 
set rotary, both of Norfolk. 

The Henry County On, Co , Crystal 
hake, HI has been incot pointed w ith a 
capital or $25,000, to manufacture petro 
leum products Tho incorporators are 
Edward JO. rind Coorge E. Grant, and 
Alfrnl () Erickson, 511 City Hull. Crystal 
Rake The last noted represents the com- 
pany 

The Mountain State Glass Co , Man 
nington, W. Va , has been incut poralcd 
with a enpital of $100,000, to manufacture 
glass product h The ineoi porn tots are it 
D Atha, C L. rrichard and R F Aldet, 
ail of Mannington. 

Ti i e Montague Castings Co, Montague. 
Mail, has been incorporated with a capital 
of $20,000. to manufacture lion and other 
metal eastings. The incorporators an* John 
(> Reed, Whitehall, Mieh ; Fred .1 Howden, 
Muski gun, Mieh.; and Charles W. O'Rrien, 
Montague. 

The Mill Printing Ink Co, Brooklyn, 
N Y <are of Watson. Kristeller & Swift, 
6S William St., New York, repi escntativo, 
Ii.im been Incorporated with a capital of 
$60,000, to manufacture punting and other 
inks The incorporators are H D Watson, 
J <’. Williams and F. W. Kristeller. 

The Northeastern Oil Co , Roston. 
Mass, lias been Incorporated with a capital 
of $100,000, to manufacture oil products. 

( ! A Rergfors is president , and William J. 
Rursaw, Beverly, Mass., treasurer. 

The IIemolknk Chemical Co, St. Louis, 
Mo , has been incorporated with a capital 
of $100,000, to manufacture chemicals and 
ibemlcnl byproducts. The incorporators 
are G L. Kitchen and L. J McKlm, both 
of St. Ixiuls. 

The A lh a mura Brick & Tile Co, Stur- 
gis, Mich , care of Edmund S Ilelllngs, 
Equitable RUlg., Wilmington, Del., repre- 
sentative. has been incorporated under Del- 
aware laws with capital of $1,150,000, to 
manufacture brick, tile and other burned 
Hay products The incorporators are Fred 
J\ Roaming, Sturgis ; Harry H. Culver, Chi- 
cago, 111. ; and Charles Peters, St. Louis, Mo 

The Fiueroid Hutton & Finishing Co , 
Inc., Watcrbury, Conn., has been incor- 
porated with a capital of $25,000, to manu- 
facture fiber washers, insulating washers 
and other fiber products. The Incorporators 
ate W, D. Munson, Mlddlebury, Conn. ; B. D. 
(’ashman and E. V. Hall, 25 State St., 
Watcrbury, The last noted represents the 
company. 

The Danville Oit. Syndicate, Inc., 1106 
First National Rank Bldg, Danville, 111., 
has been incorporated with a capital of 
$150,000, to manufacture petroleum prod- 
ucts. The Incorporators arc Howard A. 
Swallow', Robert It. Bookwalter and Samuel 
E. Phillips. 

The E-X Chemical Products Corp., 101 
New Jersey Railroad Ave., Newark, N. J„ 
has been incorporated with a capital of 
$25,000, to manufacture chemicals and 
chemical byproducts. The incorporators are 
P. M. Beach, R. E. Fried and John J. Bloat. 


ThiiC Danfortii-Abbott Co., New York. 
N. Y., care of the Corporation Service Co.. 
Equitable Bldg.. Wilmington. Del., repre- 
sentative, has been incorporated with a 
capital of $500,000, under Delaware laws, 
to manufacture polishes and kindred prod- 
ucts. The incorporators are John L. Farrell, 
Theodore L. Harrison and William F. 
McDermott, all of New York. 

The New Haven Gray Iron Works, Inc., 
New Haven, Mich , has been incorporated 
with a capital of $15,000, to manufacture 
gray iron and othei metal castings. The 
incorporators are Jay Baldwin, Louis C. 
Harris and A. J. Bennett, all of New Haven. 

The Dirtenemk Chemical Co., Inc., 118 
West Patrick St , Frederick. Md.. has been 
incorporated with a capital of $10,000, to 
manufacture chemicals and chemical by- 
products The incorporatoi s are M. Itoy 
Sharrer and Clarence M. Albaugh. 

The United States & Canada Petro- 
leum Co , care of the Corporation Trust 
Co. of America, du Pont Bldg., Wilmington, 
Del. lias been incorporated under Del- 
aware laws with capital of $40,000,000, to 
manufacture petroleum products. 

The Enterprise Galvanizing Co., Phila- 
delphia, Pa., is being organized under state 
laws to manufacture galvanized metal prod- 
ucts Application for a state charter will 
be made on Feb. 27. The company is rep- 
resented by Clinton O Mayer, 1218 Chest 
nut St , Philadelphia 


Coming Meetings 
and Events 

American Association of Engineers will 
hold Its annual convention in Norfolk, Va.. 
May 7 to 9. 

American Chemical Society will hold Its 
spilng meeting April 8 to 7, 1928, at New 
Haven, Conn. 

American Electrochemical Society wlh 
hold its spring meeting May 8, 4 and 8, 
1923, at the Commodore Hotel, New York. 

American Founprymicn’s Association 
will hold a meeting In Cleveland, O., April 
28 to May 4. 

American Institute of Chemical Engi- 
neers will hold its summer meeting June 
20-23 nl Wilmington, Dei. 

American Leather Chemists Associa- 
tion will hold its twentieth annual con- 
vention at t he Gieenbrier, White Sulphur 
Spiings, W. Va., Juno 7, 8 and 9. 

American oil Chemists’ Society will 
hold its annual meeting at the Eastman 
Hotel, Hot Springs, Ark., April 30 and 
May 1 

American Society for Testing Ma- 
terials will hold its twenty-sixth annual 
meeting at the Cfialfonte-Haddon Hall 
Hotel, Atlantic City, beginning Monday, 
June 25, 1923, and ending either Friday or 
Saturday of that week. 

International Chamber of Commerce 
will hold its second general meeting in 
Rome, Italy, March 19-26, 1928 

Iron and Stf.et, Institute (London) will 
hold its annual meeting May 10 and 11 at 
the House of the Institution of Civil Engi- 
neers, London, S W. 1. 

National Foreign Trade Council has 
postponed its annual conference from April 
25, 26 and 27, to May 2, 3 and 4. It will be 
held in New Orleans, La. 

New Jersey Chemical Society holds a 
meeting at Stetters Restaurant, 842 Broad 
St., Newark, N. J , the second Monday of 
every month. 

Society of Industrial Engineers, with 
headquarters in Chicago, will hold its spring 
convention in Cincinnati, April 18, 19 and 
20, 1923. The major subject will be "Man- 
agement Problems of the Smaller Plants." 

A Paper Industries Exposition will be 
held in Grand Central Palace, New York 
City, during the week of April 9, 1923, by 
the International Exposition Co. 

The following meetings are scheduled 
to be hold in Rumford Hall, Chemists’ Club, 
East 41st St„ New York City: March 9— 
American Chemical Society, Nichols Medal. 
March 23 — Society of Chemical Industry, 
regular meeting. April 20 — Society of 
Chemical Industry (in charge), American 
Electrochemical Society, SociH 6 de Chimie 
lndustrielle, American Chemical Society, 
joint meeting. May 4 — American Chemical 
Society, regular meeting May 11 — Soddtd 
de Chimie lndustrielle (in charge), Ameri- 
can Chemical Society, American Electro- 
chemical Society, Society ot Chemical In- 
dustry, Joint meeting. May 18 — Society ot 
Chemical Industry, regular meeting. June 
8 — American Chemical Society, regular 
meeting. 
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The Evil of the 

Tax-Free Security 

E XPERIENCE of the past few years has made it 
very clear that the tax-exempt security and the pro- 
gressive income tax cannot live in peace together. The 
tax-free bond tends to destroy the graduated feature of 
the income tax. That the tax rate shall increase with 
the increase in the size of the individual's income is 
a principle which has been firmly established in the 
tode of equity of every civilized people, and the man 
who predicts that the people in this country will tamely 
submit to the nullification of progressive income taxes 
is a very blind prophet indeed. To be sure, most 
students of the problem agree that the federal income 
tax scale has been pushed to a height which is difficult 
to justify and that it should be modified as soon as the 
fiscal exigencies of the Treasury will permit. But 
income taxation, graduated to very substantial levels, 
is here to stay, and the warping, distorting effects of 
the tax-exempt security would probably survive even 
the most radical revision of the income tax that lies 
within the realm of possibility. 

The opportunity — or rather the compulsion, for it is 
an opportunity which the rich man must be economically 
insane to ignore— to invest in tax-exempt bonds has 
brought about a revolution in the normal investment 
habits of large owners of capital. Persons who normally 
could place their funds in public utility or industrial 
bonds now must ignore such offerings unless, indeed, 
the utilities or industries chance to be publicly owned. 
The result has been unfair to private industries in a 
double sense. Not only are they shut out from their 
customary market for money but at the same time 
competing public undertakings are given a subsidy in 
the form of abnormally cheap money. 

The extent to which this country has indulged in tax- 
exempt securities was recently brought out before the 
Ways and Means Committee in a striking manner. It 
was testified that there are between 10 and 15 billions 
of state and municipal tax-free bonds in existence and 
a further 3 billions of United States bonds are totally 
exempt. In addition there are outstanding about 18 
billions of United States bonds containing certain exempt 
privileges for the next 3 years, .so that it may be safely 
^aid that the total of tax-exempt securities lies between 
20 and 30 billions of dollars. Just what proportion of 
this amount has been spent on developments other than 
the agencies of production and distribution is not known 
and is difficult to estimate. But it is evident that with 
such temptations for public extravagance, our efforts 
to achieve economy in public affairs are very seriously 
threatened. 

Whatever his views may be regarding the severity of 
the surtaxes in the present federal income tax, the 
business man will be wise to regard as a separate issue 


any proposals for their reduction. The only surtaxes 
nullified by the tax-exempt securities are those applying 
to investment or “unearned income.” Moreover the 
nullification of these rates is at the cost of a derange- 
ment of the investment market, in misdirected economic 
effort and, consequently, in waste. The only feasible 
road back to normalcy is to be rid of the tax-exempt 
bond. 


The Artistic Temperament 

In the Praetiee of Chemistry 

S OMETIMES the talk over a club table is worth 
repeating. Five or six men were at luncheon to the 
accompaniment of speculative discourse. “I hardly 
think,” said one of the number, referring to a leading 
chemical technologist, “that he succeeded because of any 
mathematical bent of his mind. The man is primarily 
an artist and has the real artistic temperament. I don't 
mean the hysterical emotion of an opera singer; I mean 
the sense of rightness. He hates waste rather because 
it indicates the wrong way to produce than because it 
is economically wrong. His sense of form and color is 
such that he would have succeeded as a painter, a 
sculptor or an architect, if the curiosity that makes 
chemists had not gained possession of him. He abhors 
a mess of any kind. An inadequate yield produces waste, 
and waste again is usually a mess, which is contrary to 
his artistic sense.” 

This called to mind another eminent chemist whose 
contributions to pure science are known the world over. 
He has mathematics available and uses it as a tool, as a 
short-cut to reach his conclusions, but he does not 
worship mathematics as his less gifted brethren do. 
This man, in addition to his major work, practices one 
of the fine arts as an avocation. 

One of the party suggested that all good chemists are 
born, not made, but he could not get . a dLscussion of his 
postulate, because it led into the tiresome old dispute 
as to heredity or environment being of leading weight 
in influencing a man’s career. 

Agreement was reached, however, that curiosity, the 
untiring curiosity of a child, the drive to find out, is a 
leading requirement of anyone who would devote his 
life to the application of chemistry. Most of those pres- 
ent insisted that an active and projective imagination is 
of equal importance. Now this is the equipment of the 
true artist: the keen imagination that sees things as 
he is convinced they should be. A defective reaction 
offends him. His curiosity eggs him on to study it, but 
his artistic temperament will not let him rest until he 
has discovered the reaction of his ideal, the way to do 
the thing as it should be done. 

At the conclusion 6f the discourse the impression pre- 
vailed that any chemical engineer who reaches the 
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height# must be an artist in his work. He may be a 
master at manipulation, an extraordinary craftsman, 
but ifjie lacks the needful imagination, the art of seeing 
things as they should be, before they are made, he cannot 
reach" the front rank. Chemistry and the fine arts are 
closely related. 


Ia Public Education 

Worth What It Costs? 

O FFHAND the average American will answer this 
question with a strong affirmative, hut probably he 
will reckon without a knowledge of all the facts. The 
expenditure for education in the United States has been 
mounting upward by leaps and bounds, as is clearly 
set forth in the 1922 annual report of the Carnegie 
Foundation for the Advancement of Teaching. The 
president of the Foundation, Dr. Henry C. Pritchett, 
is plainly concerned over the trend in public education ; 
and the astounding figures that he presents make us 
pause and wonder whether we are on the right track. 

The expenditure for primary and secondary schools 
in the United States — i.e., for grade and high schools, 
as we call them — has risen from $140,000,000 in 1890 
to over $1,000,000,000 in 1920. The enrollment in pub- 
lic or grade schools has risen during the same period 
from 13,000,000 to 22,000,000— an increase of 70 per 
cent — while the enrollment in public high schools jumped 
from 200,000 to over 2,000,000, or an increase of more 
than 1,000 per cent. The increase in college attendance 
has been likewise a striking feature, although figures 
are not given. It appears, however, that while attend- 
ance at grade schools has kept pace with the increase 
in population, that of high schools and colleges has 
advanced at a rate of growth several times the rate of 
increase in population. In 10 years the cost of educa- 
tion per capita has increased from $34 in New York 
State in 1910 to $106.97 in 1920. This is only an 
example. 

It is pleasing to think that so much is done for educa- 
tion in this country and that there is such a widespread 
interest in the subject. But, as Dr. Pritchett says, “it 
is possible to dissipate enormous sums of money in the 
name of education which serve neither to equip children 
with a body of knowledge nor to train their minds, nor 
to instruct them as to their duties and rights under the 
government through which the education is furnished.” 
His protest is that with such increasing costs we may 
soon reach a burden that is too heavy for the respective 
communities to bear. “In no country in the world,” he 
says, “does so large a proportion of the energy of the 
teaching profession devote itself to the tedious task of 
lifting ill-prepared children and youths through courses 
of study from which they gain little or no good.” 

Our interest is in technically trained men and in 
skilled workmen who know how to use their hands and 
are willing to use their heads. We do not want them to 
learn to loaf on their jobs at school. We want our 
technical men not only to have thorough training in 
physics, chemistry and engineering, but in addition to 
this we want them to have the consciousness that they 
are professional men with professional obligations in 
the community. 

We think the signs of the times point to a simpler 
and less expensive government with compulsory gram- 
mar school education. Secondary and higher education 
should be for those who want it and are competent to 


achieve it. Others gain no profit from secondary and 
higher education, although the expense of trying unsuc- 
cessfully to train them is indeed becoming a tax that 
may grow too heavy to meet. 

The attitude on the part of business toward education 
in the United States is disclosed in a recent referendum 
conducted by the Chamber of Commerce of the United 
States on the question of a federal Department of Edu- 
cation with a Secretary in the President’s Cabinet, and 
the principle of federal aid to education in the states on 
the basis of an equal share of the expense. It is sig- 
nificant that the referendum disclosed a strong opposi- 
tion against both proposals. A third one relating to the 
enlargement of the present federal Bureau of Education 
brought out a strong negative vote but not sufficient to 
commit the Chamber against the proposal. Evidently 
business in the United States, as represented by the 
constituent bodies of the National Chamber, has sensed 
something of the conditions brought out in Dr. 
Pritchett’s report, and feels that we may well pause 
and take stock of our efforts at education before we go 
further. 


What Causes 

Variations in Lime? 

E LSEWHERE in this issue we publish a note by 
Oliver Bowles of the Bureau of Mines which is 
suggestive and stimulating. It seems that not so very 
long ago a woman, Miss SQUIRE, president of the Allwood 
Lime Co., completed a series of test burnings on differ- 
ent kinds of limestone which led to the isolation of one 
in particular. This stone on burning yielded a special 
lime that sold for as high as $200 a ton— a good whole- 
some dollars-and-cents reason for wondering just what 
it is about a limestone that affects the lime produced 
from it. 

Of course one very obvious variation is impurity, but 
apparently that is not the only factor nor yet the sig- 
nificant one. In a given limestone bed there are many 
strata and the different layers yield widely variant 
limes. Why? Is the variation a regular and progressive 
function of the depth? Not at all. It is true that in 
general the older strata will be denser, and this, of 
course, will have its effect. But from a geological point 
of view the various conditions prevailing at the time of 
sedimentation, such as the density of the medium, the 
origin of the calcareous material, the time required, 
etc., all affect the variety of limestone deposited. These 
conditions may have changed frequently in the deposi- 
tion of any given bed, so that the strata vary irregularly 
and may change every few inches. 

There is a large school that still adheres to the idea 
that differences in lime are due to differences in method 
of burning. This undoubtedly has a distinct effect, but 
indications have almost reached the point of conclusive 
proof in showing that it is not the whole story. A care- 
ful systematic study of the fundamental properties of 
burned limes, together with historical data as to their 
origin, will probably be necessary before a compre- 
hensive answer can be given. Of course these historical 
data must be specific enough to distinguish between the 
different limestones in the same quarry. The problem 
seems to offer not only a wonderful opportunity for 
constructive research but a fertile field for play of 
imagination as well. And the solution may conceivably 
revolutionize some phases of a tremendous industry. 
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The Vertical Trust 

In American Industry 

T HE tendency toward the adoption of the vertical 
trust by American industry becomes more evident 
with each passing month. Recent news items from the 
glass-manufacturing district near Pittsburgh report the 
purchase by the Ford Motor Co. of the Allegheny Plate 
Glass Co., with a yearly production of 7,000,000 sq.ft., 
and the purchase by W. C. Durant, of Durant Motors, 
Inc., of the American Plate Glass Co., with 6,000,000 
sq.ft, annual production. These are only the latest of a 
long series of similar items, typified by the Ford control 
of mines, railroads, blast furnaces, coke ovens, artificial 
leather factories and, in fact, of almost all the various 
agencies that go to make the complete motor car or 
enter into its production in any way. 

While the automotive industry provides, perhaps, the 
most conspicuous examples of this “vertical” type of 
organization, the tendency is fully as marked in indus- 
tries which are more strictly chemical and metallurgical. 
For examples, we might point out the Newport Chemical 
Works, organized, as its slogan reads, “From coal to 
dyestuff”; or the Aluminum Company of America, which 
controls its product from mine to consumer. Numerous 
other examples of more or less well-developed vertical 
trust will come quickly to every mind. The tendency 
is already well founded and is evidently rapidly in- 
creasing. 

Now, therefore, while this growth is still in its 
infancy it will be profitable to study it somewhat and 
ask ourselves what it holds in store for chemical and 
related industry. Consolidation into larger units seems 
to be the necessity of the day. Obviously, to change 
from our customary method of “horizontal” mergers to 
the “vertical” method will have some effect. It will be 
well for industry to consider what this will be while 
the movement is still young, so that the necessary steps 
can be taken to meet the new kind of competition that 
will result. 


Atomic 

Speculation 

A MASS of evidence — much of it derived quite re- 
cently from X-ray studies — indicates that solid 
solutions are dispersions of atoms (not molecules) in the 
solvent, and these “stranger atoms” replace their hosts 
at or very close to the exact position in the normal space 
lattice of the solvent metal. This replacement or sub- 
stitution, atom for atom, is accompanied by distortion of 
the space lattice, more or less extensive, and a corre- 
spondingly greater amount of internal energy in the 
crystal. 

Dr. Walter Rosen hain, in his recent lecture before 
the Institute of Metals (presented in digest elsewhere in 
this issue), develops beautifully several logical deduc- 
tions from the above discoveries. Undoubtedly none of 
his hearers but admired the way he argued his con- 
clusions, showing how they corresponded with known 
metallurgical facts. He was thus enabled to group many 
°f the metals into classes showing combinations of 
properties, in striking agreement, yet so far having 
escaped notice. 

In the face of this achievement, it is easy to let 
criticism sleep. Yet we think it will not be captious to 
point out that it is possible our eminent guest has at one 


place drawn out the theory a little too fine. To explain 
the phenomenon of the mushy stage, he notes that the 
solvent atoms immediately surrounding the stranger will 
melt with it first because of their distorted positions, 
to be followed at higher temperatures by the next layers, 
less and less disturbed from their normal lattice and 
containing less and less potential energy. 

If one agrees that the stranger atoms locate the 
Points where fusion begins, it is hard to see why the 
distorted lattice should remain disturbed after the cause 
of the disturbance has been removed, especially since at 
temperatures near melting the atomic mobility is large 
and the rigidity of the lattice is low. 

Apparently it is necessary to avoid getting too close to 
the infinitesimal limit— there must be a sort of mass 
action— else it would be easy arithmetic to figure each 
atom of solute to influence just a few solvent atoms, in 
this region the eoncentratiqp being high enough to melt. 

This reduces us to the rather absurd position that all the 
solvent atoms must enter the liquid state as soon as the 
first one melts. 

A more attractive explanation is contained in a recent 
communication from Francis B. Foley. Consider a 
cooling solution, like carbon steel. When the temperature 
reaches 1,530 deg. C., the melting point of iron, there is 
a definite tendency for cubic crystals of pure iron to 
form. Doubtless such aggregation of iron atoms does 
take place, but the alloying tendency of carbon is also 
present, and atoms of carbon assume some position on 
these elementary crystals, distorting their structure so 
that everything immediately disrupts and re-enters the 
liquid state. The liquidus is reached when the atomic 
attraction of the iron lattice is just sufficient to over- 
come the kinetic disturbances of high temperature and 
the distortions caused by diffusion of the correct amount 
of carbon into the crystal. 

On this supposition, at any temperature in the mushy 
stage there is an interchange of both solvent and solute 
atoms between the solid and liquid phase, and melting 
occurs by the entrance of an excessive amount of 
stranger atoms into a lattice already strained near the 
breaking point by harboring many guests. 

Another point where we would make a suggestion: 

Dr. Rosenhain supposes that diffusion occurs by a 
stranger atom moving in a short line, pushing ahead a 
long line of atoms and dragging behind a tail long 
enough to reach from the grain boundary. This involves 
what appears to be very large forces. Is it not more 
reasonable to suppose that, only a small group of atoms 
rotate ? 

Assume, for instance, that the stranger occupied the * 
face center on a cubic system. The four corresponding 
atoms of the lattice unit might interchange places in 
cyclic manner, the action being repeated with new part- 
ners as often as necessary for the stranger to find its 
last resting place. This involves breaking bonds on four 
atoms only instead of many thousands. The objection 
that the atoms are keyed against rotation would hold 
with equal force against movement by translation — if 
the corner atoms key the face-centered atoms against 
rotation, the face-centered atoms also key the corner 
atoms against translation. The most attractive thing 
about diffusion by rotation of a unit lattice or a part of 
it is this: The action is extremely local, and occurs 
within a region where the lattice is already distended 
by the mere presence of the solute atom. 
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Readers' Views and Comments 


Accelerated Reactions in 
Pulsating Gaseous Currents 

To the Editor of Chemical & Metallurgical Engineering 

SlR: — The article in your issue of Dec. 27 entitled 
“ Accelerated Reactions in Pulsating Gaseous Currents,” 
by J. Deschamps and J. F. Shadgen, and the comments 
by various correspondents which have appeared in sev- 
eral issues since then have interested me greatly. My 
interest is largely due to the fact that 1 have had a 
practical application of the principles advocated by 
Deschamps and Shadgen uiyler observation for several 
years and I should like to call attention to one phase 
of the subject which I believe has not been brought 
out by any of your correspondents. 

We have here a Gayley dry air blast plant for drying 
the air supplied to the blast furnaces by refrigeration. 
In this system air is forced into a chamber by a fan 
and passed over a nest of pipe coils cooled by means of 
the circulating refrigerated brine. On these coils the 
moisture condenses. The air is then led by means of 
a duct to the suction side of the blowing engines. In 
one case these engines are of the reciprocating type 
and the varying demands they make on the air supply 
as the different engines get into step and fall out of 
step cause rather strong pulsations of air pressure in 
the refrigerating chamber. These fluctuations of pres- 
sure are of the order of 2 or 3 oz. per square inch and 
have a frequency of about thirty to sixty per minute. 

When I came here several years ago I was struck 
by the fact that the moisture content of the air leaving 
the refrigerator was always appreciably below that 
corresponding to the temperature of saturation. The 
most satisfactory explanation for this result that I 
can give is as follows: On entering the refrigerator 
one immediately notices the fluctuations in air pressure 
by the somewhat unpleasant sensation on one’s ear 
drums. Then he will notice what seems to be a flicker- 
ing of the lights in unison with the pulsations of air 
pressure. Upon closer examination it will be observed 
that at each rarefaction a fog forms, causing a halo 
around each light which disappears at each compression. 
The air has evidently been cooled so that the water 
vapor is near its point of saturation and since in every 
pulsation the part of the cycle representing an ex- 
pansion is accompanied by a drop in temperature some 
of the vapor condenses to form a fog. Now if in that 
part of the cycle representing a compression the accom- 
panying rise in temperature causes a complete re- 
evaporation of this fog, then these pulsations will cause 
neither a loss, except through friction, nor a gain, ex- 
cept inasmuch as they improve the circulation of the 
air among the coils as argued by Messrs. Deschamps 
and Shadgen. Rut as long ago as 1870 Sir W. Thompson 
demonstrated that a small drop will evaporate in air 
containing so much moisture that condensation would 
take place on a flat surface. (See Chapter XX, Capil- 
larity, in ‘Theory of Heat,” by Clerk Maxwell.) Con- 
sequently if any of these small drops in the fog formed 
during a rarefaction come in contact with any surface, 
they will immediately flatten out and will not re- 


evaporate in the compression half of the cycle. The 
effect of this will be to maintain the absolute humidity 
below that corresponding to the saturation humidity at 
the average pressure and temperature of the air. The 
amount of this condensation is dependent on the ampli- 
tude and frequency of the pulsations of pressure. In 
fact, it would be quite possible to extract a large part 
of the moisture of the air with only cold water in the 
pipes by increasing the variations in pressure. 

The point 1 am trying to bring out is that if a certain 
reaction is influenced by the pressure, then in a varying 
pressure a lowering of the pressure will not always undo 
the effect brought about by the raising of the pressure 
or vice versa. In some cases this can be made to t>e of 
advantage. A. E. Mueller. 

M.nsvlll. . Wis 


They All 
Aspire 

To the Editor of Chemical & Metallurgical Engineering 
Sir :— Apropos your editorial in the issue of Chem. 
it- Met. dated Feb. 21, relative to the popularity of the 
term “engineer,” the following was clipped from a 
recent issue of the New York Tribune: 


Everybody’s One of ’Em 

No longer little Micky Hare. 

Whose ways are wild and nmik, 

Will keep my clothing in r*i>iiii 
For 50 cents a week. 

He now demands a larger sum. 

Which I esteem too (tear. 

For lately Michael has beemm 
A Pressing Engineer 

The days when Toni" 1 ><oi" 

Would clip and trim my lawn 
And make my kitchen garden glow 
For ten a month are gone 
He now is making wads of pelt. 

Takes contracts by the year. 

And on Ins billheads styles himself 
A Mowing Engineer. 

The lads 1’ioni Greece who cleaned my shoes 
Once in a cheaper time 
Now with a haughty scowl refuse 
My little proffered dime. 

One sees them by appointment now, 

They’re risen, it appears, 

And have become, so they avow r . 

Shoe Surface Engineers. 

Old 'Rustus Johnson eomes no more 
To take the cans away, 

Or knocks upon the kitchen door 
To seek hla weekly pay. 

He’s found a means of getting his- 
The dusky profiteer — 

His card informs me that he is 
A Garbage Engineer. 

It would seem that in the profession of chemistry 
one also finds those who, though not doing work which 
can be classed as that of a chemical engineer, have 
taken over the name at least. I have in mind one man 
who holds a high position in a large concern. This man 
is in reality a chemical engineer and performs such 
work. So disgusted has he become, however, at the 
tendency of all professions to adopt the term engineer, 
and in particular the tendency of all chemists to de- 
scribe themselves as “chemical engineers,” that he re- 
fuses to allow himself to be so designated, preferring 
to be known as an “industrial chemist.” 

New York City. PAUL j), y MANNING. 
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PANORAMX OF PL \NTS 2 ANI) 1 OF THE ATLAS PORTLAND CEMENT CO., NORTHAMPTON, PA. 


A Pioneer Passes 

An Appreciation of the Work of the Late 
Harry J. Seaman, of the Atlas 
Portland Cement Co. 

I T IS perhaps almost a truism 
among those who are familiar 
with technical progress to say 
that it is seldom dramatic. Cer- 
tainly as an industry or a proc- 
ess develops, the steps by which 
it progresses are so gradual, so 
almost imperceptible, that at 
times and for long periods it may 
seem to stand still. Yet if, for 
some reason, there is occasion to 
review a long period, the 
H. J. Seaman elements of the dramatic appear. 

Progress has been stupendous 
and amazing, the imperceptible steps have slowly but 
surely achieved a revolution. So when the announce- 
ment of the death of Harry J. Seaman appeared in the 
daily press, a host of friends paused in retrospect and 
realized, many with surprise, that a great leader and 
pioneer had died. An unfailing courtesy which had 
endeared him to his colleagues and subordinates, and a 


most retiring modesty, had militated against a popular 
appreciation of his excellent work. 

He was graduated in chemistry from Lafayette in 
1879, and with 13 years of experience in metallurgical 
work he came in 1892 to be superintendent of the Atlas 
Portland Cement Co., which was then being organized. 
During his first years in the cement industry many 
costly experiments were being made in an attempt to 
use oil for firing the kilns, and Mr. Seaman, with an 
associate, an English engineer named Hurry, began a 
series of experiments on the use of pulverized coal in 



EARLY 60-FT. KILN 

cement burning. There was some- 
thing approaching the dramatic in 
the application of these experi- 
mental runs to plant work. A large 
plant was constructed, using pulver- 
ized coal as a fuel, but the plant was 
also equipped with oil-burning appli- 
ances as a precautionary measure 
and to some extent to throw com- 
petitors off the trail. The operation 
of this plant was carried on for 2 
years before many of the competitors 
realized the secret of its success. A 
whole industry then followed his 
lead. In the accompanying photo- 
graph of the Northampton plant, it 
is interesting to note that the brick 
building in the foreground is the 
original coal-pulverizing building 



224-FT, KILN, CAPABLE OF TURNING OUT 1,800 BBL. 
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erected in 1894 for the new Atlas cement company plant. 
The kilns in this plant were relatively small, ft. 
in diameter by 60 ft. Ion#. In the background of 
the same photograph is plant No. 4, erected in 1904, 
with kilns still 6£ ft. in diameter but 135 ft. long. There 
followed, step by step, the construction of larger and 
larger kilns. In 1906 a unit 8 ft. 5 in. in diameter by 
135 ft. long; in 1909, 10 ft. in diameter by 224 ft. long, 
and finally, in 1910, four kilns were constructed 12 ft. in 
diameter by 233 ft. long. During the 22 years in which 
Mr. Seaman was at the helm of the Atlas, the company 
grew from a small industrial plant of seven kilns to the 
huge organization operating 103 kilns with a combined 
output of 50,000 bbl. a day. This in 1914 made it the 
largest cement plant in the world. A severe illness then 
robbed Mr. Seaman of his energy and for 2 years he 
had virtually retired from active work. Hut during the 
war he was instrumental in the installation of potash- 
recovery systems to remove the potash from the cement 
kiln dust and he combined tfiis process with waste-heat 
boiler installation and a complete elimination of Hue dust 
from the kilns. The combination of these installations 
was unique and again represented pioneer work. 

It is appropriate that we should pause for a momen- 
tary appraisal and appreciation. Mr. Seaman gave a 
high type of service to his company, to the industry and 
to the public. In its detail of progress, it was seldom 
dramatic, but as a whole it presents a picture which will 
serve as an inspiration for many years. 

Present Situation in the German 
Glass Industry 

In a recent trade dispatch from Berlin concerning the 
German glass industry, it is reported that in the table 
glass branch of the industry deliveries of raw materials 
have been difficult to obtain. Demand in the home mar- 
ket has decreased, but this decline is thought to be tem- 
porary and all the plants are very busy at present with 
orders on hand. Encouraging reports of the improve- 
ment iti trade come from the East, Italy, Rumania and 
German Austria. 

The hollow glass industry has experienced consider- 
able difficulty in procuring raw material. In spite of 
the consequent increase in price of raw material, the 
finished article has not advanced unreasonably. The 
recent fall in the value of the mark has revived foreign 
trade in some measure, but the small orders received 
will not be sufficient to keep the various plants in opera- 
tion for any length of time. A further decrease in coal 
supplies will render it necessary to close many plants 
entirely. 

Specifications for Chemical Lime 

The rapid increase in the use of commercial lime as 
a chemical in recent years has been recognized in tech- 
nical circles throughout the country. There is no more 
striking evidence of this than the action of the American 
Society for Testing Materials in establishing standards 
for lime for chemical uses. The first of these chemical 
lime specifications appear, s in the 1922 Tentative Stand- 
ards of the A.S.T.M. covering the use of lime in the 
varnish, paper, textile and silica brick industry. 

Work upon specifications for lime for all its other 
many chemical uses is now actively in progress by the 
A.S.T.M. committee 07 oh lime through its sub-commit- 
tee on chemical lime under the chairmanship of Dr. M. 


E. Holmes. Other technical societies are co-operating in 
this work and it is expected that in due time standards 
of quality for lime will be set up covering all its' im- 
portant chemical uses. This should lead to greater 
efficiency in lime production and greater economy and 
quality in the use of lime. 


Record Production in 1922 of Fuel Briquets 

According to the United States Geological Survey, 
a record production for fuel briquets was established 
during 1922, when the total output amounted to 
619,425 net tons. In 1920, 398,949 tons were produced. 

FUEL imiQl ETS PRODUCED IN THE UNITED STATES IN 1917-1922 
Year Net Toils Value Year Net Tons Value 

1917 406,856 $2,233,888 1920 567,192 $4,623,831 

1918 477,235 3,212,793 1921 398,949 3,632.301 

1919 . 295,734 2.301,054 1922 .. . 619,425 5,444,926 

The deficit in domestic anthracite in the region 
supplied by the upper Lake docks resulted in a greatly 
increased production in the Central States. Other 
districts have also reported an encouraging increase. 
The same type of binder has been generally used and 
a similar raw fuel constituent employed in the various 
plants. 

HAW FUELS USED IN MAKINti HltlQl ETS INITHE UNITED STATES 
1919-1922, IN NET TONS 


Fuel 

1919 

1920 

1921 

1922 

Anthracite mini and (me sizes and 
semi-anthracite 

118,595 

356,877 

190,964 

254,563 

Scrm-bit illiniums and bituminous 
slack and coke 

+97,387 

♦125,506 

121,925 

■ 235,542 

Lignite, sub-bit uininouH coal, and 
oil k»- residue 

80,383 

89,656 

1 85,352 

1121,139 

* Includes no coke f Includes i 

290,365 
in bi ovs n 

572,019 

lignite 

198.241 

613,444 


Of the fourteen plants that operated, six used 
anthracite culm or fines, two semi-anthracite, one a 
mixture of anthracite fines and bituminous slack, one 
semi-bituminous slack, one a mixture of bituminous 
slack and sub-bituminous coal, two carbon residue from 
the manufacture of oil gas, and one bituminous coal, 
first subjected to low-temperature carbonization. The 
total quantity of raw fuel used was 609,186 net tons, 
of which 42 per cent was anthracite or semi-anthracite, 
39 per cent semi-bituminous slack, bituminous slack 
and coke, and 19 per cent sub-bituminous coal and oil- 
gas residue. 


First Glass Factory in Lithuania Completed 

In a recent trade report from Berlin it is stated that 
the construction of the first glass factory in Lithuania 
has just been completed at Petrasuoni. The factory is 
equipped in accordance with the most modern technical 
requirements and stands in the center of four villages, 
opposite a high road, not far from the railway, on the 
Niemen, 5 km. from Kovno. Bottles will be the main 
product and modern machinery has been installed. Ex- 
tensive peat fields have been rented 3 km. from the fac- 
tory and special machinery has been installed for dig- 
ging peat. 


Production of Alcolfbl in Poland 

Of the 2,000 agricultural distilleries existing before 
the war, 1,420 are at present in operation within the 
territory of the Polish Republic. The estimated produc- 
tion of the agricultural and industrial distilleries during 
the present campaign is 1,200,000 hi of alcoholML 100 
deg. The home consumption is placed at 600,000 hi, 
leaving the same quantity for export. 
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Wall Paper Manufacture 
In a Model Mill* 


Hanging Paper Made on Four* 
drinier Machines Is Coated With 
a Clay Slip, Giving a Surface 
Upon Which the Design Is 
Printed With Lake Colors Sus- 
pended in an Adhesive Medium 


M URAL decoration is a subject which in all prob- 
ability dates back to the crude effects obtained 
by primitive man when he varied the monotony 
of bare walls of his cave by draping them with skins 
of animals. Later, with the development of textile arts, 
woven materials were largely used, and from the 
eleventh to the middle of the eighteenth century the 
tapestry industry flourished. Cloth painted in imita- 
tion of tapestry subsequently became popular and it is 
but a short step from this to the use of paper as a 
base. Printing ink and ordinary hand presses were 
used at first, followed by the process of printing from 
hand blocks, which is still in use for particularly 
artistic effects. 

About 1839 Potter and Ross, in England, began in- 
vestigations which resulted in the adaptation of calico- 
printing machinery to the 
printing of wall paper. It 
is to this development 
that the modern machine- 
printed wall paper indus- 
try owes its origin. 

This is a very interest- 
ing branch of the paper 
industry and yet very 
little technical informa- 
tion is available regard- 
ing it. Accordingly the 
following outline of proc- 
esses employed by a mill 
which has many unusual 
I eat u res may be of in- 
terest. The mill, which 
is that of Sears, Roebuck 
& Co., Chicago, occupies a 5-story building provided 
with a thirteen-car siding from the tracks of the 
Baltimore & Ohio Chicago Terminal Railroad. As the 
mill has a capacity of 30,000,000 rolls of wall paper per 
year, the need for adequate transportation facilities is 
evident. 

In the trade, it is customary to refer to paper base 
upon which the design is printed as hanging paper, while 
the finished wall paper is termed paper hangings. Sev- 
eral paper mills make hanging paper, which is then sold 
to other firms more properly referred to as wall paper 
printers than as wall paper manufacturers. The latter 
term implies plants in which the whole series of opera- 
tions is carried out. The Sears, Roebuck & Co., mill is 
of this type, being a self-contained unit. The paper is 
made, the colors are prepared and the printing is done 
all within the establishment. 

Waste paper of various kinds — catalog trimmings, 
office waste, records, overissue newspapers, etc. — is re- 
duced to pulp -together with a certain amount of ground- 
wood and sulphite, coloring matter and sizing. The 
groupdwood and sulphite are received in the form of 
laps, bales or rolls. The pulping operation is begun in 

•This article Is based upbn an address delivered before the Chl- 
Chemists' Club by Herbert A. Hauptli, superintendent of 
Wall Paper Mills, Sears, Roebuck & Co. 


pulpers and beaters of the usual type, the mill being, 
equipped with two 2,100-lb. Niagara and one 1,750-lb.i 
Allen beaters. The beater furnish varies according to 4 
the type of hanging being made, since it would not be 
possible to obtain some of the lighter colored effects on 
stock which might be perfectly satisfactory for a dark 
shade. 

When the stock in the beaters or pulpers has been 
properly disintegrated it is discharged to concrete stuff 
chests, which serve to store the pulp until it is fed tQ 
the Jordan engines, which complete the pulping opera- 
tion by separating the cluster of fiber still more. The 
pulp then passes to a set of stuff chests, which keep it 
in suspension so as to insure a uniform feed to the 
paper machine. 

For forming the paper, a 132-in. Fourdrinier machine 
is provided. When run- 
ning on hangings the full 
width of the machine is 
not used, but it is ad- 
justed to give a trimmed 
sheet 117 in. wide, since 
this will just make six 
rolls wall paper width, 19i 
in. The main portions 
of the machine are driven 
by a steam engine, al- 
though some of the acces- 
sories are motor operated. 
The speed is 500 to 550 
It. per minute. 

Just before entering the 
flow box on the machine 
the pulp passes through 
two rotary screens to remove any coarse fibers which 
might be present. It then flows at uniform con- 
sistency and at a carefully regulated rate onto the end- 
less 65-mesh Fourdrinier wire. The first part of the 
machine is given a shaking motion at right angles 
to the direction of flow so that as the water drains 
through the screen by gravity and the fibers begin 
to form a sheet they will not point in the same 
direction but will interweave to produce a strong well- 
formed sheet. Removal of water is accelerated near the 
end of the scVeen by oscillating suction boxes placed 
under the screen. In these a vacuum equivalent to sev- 
eral inches of water is maintained by motor-driven 
Nash Hytor pumps. While the paper is in a fluid con- 
dition it is kept from flowing off the sides of the screen 
by two endless deckle-straps of vulcanized rubber about 
2 \ in. square in cross-section. These are so mounted 
that they travel with the screen, and the width of the 
sheet may be varied by adjusting the distance between 
them. 

After passing the suction boxes, the sheet is passed 
over a suction couch roll. This roll, together with the 
breast roil at the head of the machine, forms the sup- 
port upon which the Fourdrinier wire is stretched. This 
suction couch roll removes enough of the remaining 
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FKJ 1 — HEATER FOR PREPARING OLAY SLIP 


water so that, the sheet is sufficient I v strong to make 
the jump to the first press unsupported. 

Felt belts carry the sheet during the rest of its jour- 
ney through a series of prqgs rolls and to the drying 
cylinders. The drying cylinders are covered with a 
glass hood which acts as a receiver for all the water 
vapor as it evaporates from the paper. This vapor is 
then removed by a powerful fan. 

Reels take care of the finished paper as it comes from 
the machine after passing through a stack of calenders. 
From the reels it passes through slitters and is rewound 
on a rewinder as six rolls each 19 i in. wide. These form 
the wall paper base or hanging. About 45 tons of paper 
is produced per day. 

An unusual feature of the mill is the continued re-use 
of white water — that is, the water which drains through 
the Fourdrinier screen carrying with it an appreciable 
amount of the finer fibers. This is pumped back to 
storage chests and is ready for use in the beaters and 
thus circulates continuously through the process. It is 
of course necessary to add sufficient fresh water to make 
up for that lost by evaporation in the driers. This 
amounts to about 75 tons per day. Such re-use of white 
water is made possible by the fact that no injurious 
chemicals are used in treating the pulp and consequently 
there is nothing to accumulate in the water and cause 
trouble. 

China clay forms the base for the coating materials 
and the colors which are used in printing the designs 
on the paper. Clay is unloaded from cars on the siding 
directly to a storage room by means of portable belt 
conveyors. Another unusual feature is that in one end 
of the room is a regular Niagara beater in which the 
clay slip is formed. A charge of clay is transferred 
from the storage piles to the t>eater, the required 
amount of water and glue is added and a uniform slip 
is rapidly produced. Fig. 1 shows the conveyor in posi- 
tion for charging the heater, with clay storage piles in 



FIG. 2 — COLORED LAKES FORMED IN THESE 
MIXING TANKS 


the background. This beater has replaced a whole bat- 
tery of agitator tanks and is doing the work more 
rapidly, more satisfactorily and with less labor and at- 
tention. It will handle 5 tons of clay per hour. 

For the production of the various colors, portions of 
aluminum hydrate base are treated in mixing tanks, 
Fig. 2, with suitable amounts of coal-tar dyes to produce 
the desired lake or shade. The lake is then filtered 
through a continuous filter, Fig. 3, and the pulp color 
is mixed in a kneading and mixing machine with the 
adhesive vehicle which will hold the color on the paper. 
Glue, various gums and starch preparations are used in 
making these pastes. As the pulp colors must often re- 
main in contact with the moist pastes for some time, 
care must be exercised in choosing dyes and pigments 
which will not be affected under these conditions. 
Direct and acid dyes are largely used, although for cer- 



FI(j. 3 — CONTINUOUS FILTER FOR PULP COLORS 


tain colors inorganic pigments are employed. Some of 
the special inks do not contain any pulp colors, being 
composed of paste and such materials as bronze powders 
or finely ground mica. About 34 tons of pulp color is 
produced per day in this department. 

Since the hanging paper does not have the color or 
texture necessary for the background of the printed 
design, a coating operation precedes the printing proc- 
ess proper. Coating machines apply a plain ground 
color to the entire surface of the paper. In some cases 
the color is simply china clay, or the clay may be made 
still whiter by precipitating barium sulphate upon it, 
while in other cases tinted clays are used. These opera- 
tions are carried out in the tanks shown in Fig. 4. 
From these the clay is pumped to agitator tanks, which 
keep the coating in suspension until it is used on the 



FIG. 4— TANKS FOR TREATING CLAY SUP TO FORM 
VARIOU8 COATINGS 
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coating machines. In the latter the paper runs under 
a roller fed with coating material by an endless belt 
which dips in a trough containing the clay slip. Brushes 
working at right angles to the line of motion of the 
paper distribute the coating evenly. After drying, the 
paper is ready for the design. The festoon driers used 
are similar to those which will be described in connec- 
tion with the printed paper. 

In general appearance, the printing machines re- 
semble those used in textile mills. There is a great 
difference, however, in the printing rolls. For wall 
paper, these consist of maple rolls with the designs out- 
lined in strips of sheet brass. From the original design 
prepared by the artist, a series of transfer patterns is 
made — one for each color. These are then transferred 
to the wooden rolls and skilled workmen proceed to cut 



FIG. 5 — PRINTING MACHINE 


lengths of sheet brass strips, bend them to conform with 
the curves of the design and then hammer them firmly 
into the surface of the roll. The brass strips extend 
about £ in. beyond the surface of the roll. Where solid 
masses of color are required, the spaces between the 
strips are filled in with specially prepared felt. When the 
design has been completed, the surface formed by the 
projecting strips is ground in a lathe until uniform so 
that it will print evenly. 

As may be well imagined from the brief outline just 
given, this work requires skill and unlimited patience. 
Imperfections in spacing are readily apparent in the 
finished print, so that the labor involved in the produc- 
tion of, say, a dotted honeycomb design is quite obvious. 

All of the rolls required for a given design are 
mounted on the printing machine. At this mill there 



FIG. 6— MATTERY OF PRINTING MACHINES IN OPERATION 


are two sets of machines, one for eight-color work, the 
other for twelve. Each printing roll is supplied with 
the appropriate color by mdhns of a short felt band which 
picks up color from another roll revolving in a shallow 
reservoir or trough containing color. Above this roll 
is a blade which scrapes excess color from the felt so 
that just the right amount of color will be transferred 
to the printing roll. The paper is supported on a rubber 
blanket during printing in order to insure clear, perfect 
impressions. These details are evident in Fig. 5, and 
also in Fig. 6. which shows a battery of printing 
machines in operation. 

Paper is fed to the machines from a reel just in front 
of which is a short belt conveyor. Several yards of 
paper are carried on this in the form of loose folds, giv- 
ing sufficient leeway to permit change of rolls without 
stopping the machine. Passing through the printer, 
each printing roll contributes its particular color. As 
the paper emerges bearing the complete design, it is 
picked up by a series of moving spaced bars and car- 
ried in short festoons underneath a duct from which 
warm dry air issues. With this arrangement the an- 
noyance of spots due to condensation in the hood is en- 
tirely eliminated. Fig. 7 is a view along one set of 
driers, although the individual festoons are not appar- 
ent, as they were in motion while the picture was being 
taken. The lower drier carries paper from the coating 
machine, while the printed paper is handled on the 
upper one. 

After traveling about 85 ft. the wall paper is thor- 
oughly dry and with some patterns this completes the 
manufacturing process. In others, however, subdued 
effects are produced by overprinting the whole design 
with a sort of screen, usually in white. This is done on 
a supplementary printing machine followed by another 
festoon drier. Embossed effects may also be obtained 
by running the paper through an embossing machine 
having properly surfaced rollers. 



FIG. 7— VIEW ALONG FESTOON DRIERS 
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: Special ' papers include the oatmeals and varnished 
[tile. The surface of the former consists of colored or 
tinted stock containing comparatively fine particles of 
.sawdust. In the latter, the design is printed from en- 
graved rollers and the entire surface is coated with a 
transparent spirit varnish. 

1 Ingenious automatic machines reel up the paper in 
measured 16-yard lengths, at the same time perforating 
the selvage edge so that it can be removed easily after 
the paste has been applied. This feature is fully pro- 
tected by United States patent and is used only on Sears, 
Roebuck paper. These double rolls, as 16-yard rolls are 
known in the trade, are wrapped up in a very neat 
manner and placed in stock or shipped to the stores at 
Chicago, Philadelphia, Dallas and Seattle. For delivery, 
the rolls are packed in paper cartons. As noted pre- 
viously, the mill has a capacity of about ‘10,000,000 rolls 
of wall paper per year. • 

In spite of the large amount of glue used, the char- 
acteristic odor so common in many mills is entirely 
absent. This is only one indication of the careful chemi- 
cal control which is maintained by the laboratory to 
make certain that the proper care is exercised in the 
handling and treatment of all materials. Similar atten- 
tion to a multitude of other details has resulted in spot- 
less cleanliness throughout the mill. The paper machine 
is painted white and no rubbish is allowed to accumulate 
anywhere. An efficient ventilating system insures com- 
fortable working conditions at all times. Indeed, at 
every point indications of efficient and understanding 
management are in evidence. 


Bureau of Mines Works on Explosives 

Much experimental work on explosives is at present 
under way at the experimental station of the Bureau 
of Mines, at Pittsburgh, Pa. One of the most impor- 
tant researches is for the determination of fundamental 
data on the solubility, hygroscopicity, melting point and 
decomposition temperatures of compounds used in ex- 
plosives. This information leads to the development of 
methods of purification and separation of materials and 
thereby makes the handling of explosives less hazardous. 
The solubility of TNT in eleven solvents has been de- 
termined and the data are ready for publication. 

Small-scale tests of ammonium nitrate are being made 
to determine its explosibility by means of boosters only. 
The tests will be made at normal temperature with the 
ammonium nitrate at normal density and with such a 
degree of confinement as is found .suitable from pre- 
liminary tests. The compression of small lead blocks 
will be used as the criterion of explosibility. The use 
of the following explosives as boosters is contemplated : 
Picric acid, tetryl, TNT, TNA, amatol 80/20, high- 
grade ammonium dynamite, blasting gelatine and 40 
per cent ammonia dynamite. This work is being done in 
co-operation with the National Research Council, which 
will direct further work on the problem. 

One of the important problems in metal mining, tun- 
neling or quarrying is the most economical method of 
bringing down the ore or rock. The two factors having 
great influence in determining this are drilling and 
blasting costs. In considering the efficiency of the ex- 
plosive used, the diameter of cartridge has always been 
supposed to play an important part. However, the at- 
tention of the Bureau of Mines has been called to the 
lack of definite data on the^ffect of cartridge diameter 
on the strength and aensffiveness of high explosives. 


This information is especially valuable to the user of 
explosives, as it assists him to determine what diameter 
of borehole is most economical. Accordingly the bureau, 
in co-operation with the Institute of Makers of Explo- 
sives, has conducted a series of tests to show the effect 
of cartridge diameter on the strength and sensitiveness 
of certain high explosives. The results of these test's 
are given in Serial 2436, by Spencer P. Howell, explo- 
sives engineer, and J. E. Crawshaw, explosives testing 
engineer, which may be obtained from the Bureau of 
Mines, Washington, D. C. 

Information regarding additions, removals and 
changes in the permissible list of explosives from March 
15 to Dec. 31, 1922, is given in Serial 2430, by S. P. 
Howell, explosives engineer, which has just been issued 
by the Bureau of Mines. The list supplements that 
contained in Technical Paper 307, issued in March, 1922. 


Increase in Newsprint Production in Canada 

In a study made by the Canadian Pacific Railway, 
figures have been compiled which permit a comparison 
of the newsprint situation in Canada in 1922 with pre- 
vious years. During the first 10 months of last year 
production reached 896,840 tons, an increase of 237,249 
tons over the same period for 1921. As the American 
market depends upon Canada for approximately one- 
third its annual consumption, the bulk of the dominion’s 
output comes to the United States. More than 900,000 
tons was exported last year, but it has been estimated 
that Canada and the United States will together use 
13 per cent more newsprint this year than in 1920. 

Increased advertising* on this continent will also 
result in a greater consumption of newsprint and if the 
demand from Oriental and European markets continues, 
the coming year will in all probability show the largest 
newsprint production in the history of the industry in 
Canada. A comparison of figures for a 10-year period 
indicates the extraordinary development of the Cana- 
dian newsprint mills. The total output in 1913 amounted 
to 350,000 tons. In 1921 it had advanced to 805,114 
tons, an increase of 130 per cent. During the 10-year 
period, 1912-22, it has been estimated, there was an 
increase of 300 per cent in the production of newsprint. 


Sugar Refining in Bulgaria 

Bulgaria has five large, well-equipped beet-sugar fac- 
tories with a potential producing capacity of 50,000 
metric tons of refined sugar annually, according to a 
recent report to the Commerce Department. National 
pre-war sugar consumption in Bulgaria, which ranged 
around 35,000 tonB annually, has now declined to about 

25.000 tons. Thousands of refugees have migrated into 
the country from Macedonia and east Thrace and the 
population has increased by about 500,000 over pre-war 
figures despite a loss of 8.5 per cent in territory. Were' 
the factories operating at full capacity, the country 
would already be on an exporting basis. The director 
of a large sugar factory located at Sofia stated that his 
plant will not run at more than 20 per cent capacity 
this season. The beets cannot be obtained ; farmers are 
holding out for higher prices for the raw beets and dis- 
play a tendency to turn from beet raiding to the culture 
of more remunerative crops such as tobacco. Sugar 
producers are of the opinion that Bulgarian domestic 
production during the present campaign will amount to 
about 15,000 tons of refined sugar; thus a surplus of 

10.000 tons remains to be purchased abroad. 



March 7, 1928 . 


CHEMICAL AND METALLURGICAL ENGINEERING 


441 


Stafford Wood-Carbonization 
Process 

An Apparently Successful Attempt to Use Wood 
Scrap From Lumber Mills Outlined — All of 
the Valuable Byproduct Recovered 

A FTER hundreds of unsuccessful attempts have been 
lx made to utilize small waste wood in the carboniza- 
tion and wood-distillation industries, Prof. 0. F. Staf- 
ford, a University of Oregon man, has perfected a 
process that is commercially successful. A superior 
grade of charcoal as well as the usual wood-distillation 
products can be obtained from mill waste under his 
process. So it is reported by Science Service. 

Professor Stafford first demonstrated his process 
scientifically on the University of Oregon campus. He 
and the firm of engineers behind him have now suc- 
ceeded, after several years’ work, in demonstrating it 
as a practical commercial process. Two wood-distilla- 
tion plants on the Atlantic coast, one of them controlled 
by a big corporation, placed every resource at Professor 
Stafford’s disposal, and the success of the process was 
completely demonstrated. 

By the new process a fine grade of charcoal can be 
obtained as well as the usual byproducts of carboniza- 
tion, acetic acid, acetone and methanol, basic in the 
manufacture of such articles as dyes, paints, varnishes, 
celluloid, smokeless powder and artificial leather. 

Economical Advantage of the Process 

Cord and slab wood have been the accepted material 
used in making charcoal and its byproducts. As small 
waste wood is materially cheaper than either slab or 
cord wood, the desirability of utilizing it in carboniza- 
tion operations has long been recognized. Eight hun- 
dred applications have been made at various times at the 
Patent Office by those who thought they had hit upon a 
process of carbonizating small waste wood on a com- 
mercial scale. The failure of these efforts, until the 
Stafford process was proved successful, has been due, 
in general, to heavy costs of installing and maintaining 
the complicated mechanical appliances required. 

In 1920, after experimental demonstrations at Cam- 
bridge, Mass., work was continued in a plant of 200 
cords daily capacity at Kingsport, Tenn., which had 
originally been erected by the National Research Coun- 
cil during the war for chemical experimentation. 

The commonly accepted practice of carbonization 
to place cord or slab wood in large oven retorts made 
of steel plate. Fires in the furnaces beneath are started. 
Vapor outlets from the oven are provided, these outlets 
leading to condensers for the recovery of the liquid 
products of the distillation. The charcoal is withdrawn 
after the wood has been carbonized. 

The Stafford Carbonizing Chamber 

The retort used in the Stafford method is a cylinder, 
32 ft. high and 9 ft. in diameter. The cylinder is set 
vertically and the appliances are such that the wood to 
be carbonized is fed continuously into the top, while 
charcoal is withdrawn continuously from the bottom. 
A remarkable feature of the process is that no heat is 
applied to the cylinder after the process once is started, 
the carbonization of the wood being spontaneous under 
the conditions which the invention maintains. 

In previous processes the principal difficulty en- 


countered in the use of small waste wood has been that 
of transmitting heat to the interior of a mass of finely 
divided woody material in the retort. Such a mass is 
a poor conductor of heat. Only the portions of it in 
contact with the hot walls of the retort can in any 
reasonable time reach a carbonizing temperature. The 
numerous attempts to handle such material have had to 
do principally with overcoming this difficulty. 

Formerly the wood used in carbonization work has 
always contained moisture. But Professor Stafford ex- 
perimented with perfectly dry wood. He found that 
when the dry wood is heated under his process to the 
temperature at which the charring begins the Carboniza- 
tion went along to completion without further applica- 
tion of heat from outside sources. In other words, the 
process is exothermic. 

Cost of Installation and Upkeep Low 

The cost of installing a plant under the new plan is 
considerably less than that of building an oven retort 
plant of equivalent capacity. It has other advantages, 
among which are low depreciation and low labor and 
fuel costs as compared with other systems. 

It has not yet been demonstrated whether the charcoal 
made under the Stafford process can be used in the iron 
industry. The charcoal produced from small waste wood 
would have to be briquetted for direct use in a blast 
surface. 

In the working out of the Stafford process in the 
Pacific Northwest, Douglas fir would be the most avail- 
able species of wood. It occupies an intermediate posi- 
tion between the hardwoods and the soft or resinous 
wood, such as the Southern long leaf pine. Hardwoods 
give a high yield of wood alcohol and acetic acid, while 
the Southern pine gives low yields of alcohol and acid 
but a high yield of turpentine oils and resins. 


Magnesia as Polishing Agent 

In a paper entitled “Polishing Aluminum and its 
Alloys for Metallographic Study,” by E. H. Dix, Jr., 
appearing in Chem. & Met. for Dec. 20, 1922 (p. 1217) 
and presented before the February meeting of the In- 
stitute of Metals division of the A.I.M.E., it was recom- 
mended that magnesia be used as the final polishing 
medium. Dr. Walter Rosenhain, who originated its 
use, says that it is necessary for the magnesia to be 
kept clean and perfectly dry. It iB best to try some 
“heavy magnesia” from several makers, rather than 
buying through a broker, and then place repeat orders 
direct with the source of a sample which will satisfac- 
torily polish copper, gold or any soft metal. It is pos- 
sible for the individual to calcine the carbonate, but 
not necessary to go to this trouble. Likewise, it is im- 
possible to levigate the product after its formation. 

Polishing disks must be kept vigorously clean. Each 
day they must be scrubbed with a hand brush and a 
copious amount of freshly distilled water, continuing 
the process for some time after the cloth appears quite 
clean. If the disk is not used constantly, it should be 
flooded with distilled water daily, and kept con- 
stantly wet. 

The great advantage of magnesia as a final polisher 
is that a trace of it does not produce complicating reac- 
tions in the etching medium. The disadvantage is the 
ease with which it transforms into gritty particles of 
carbonate. 
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Second Institute of Metals Lecture 


A Digest of Walter Rosenhain’s Address Upon 
Atomic Arrangement in Solid Solutions, and How 
This Will Affect Such Phenomena as Melting Range, 
Hardness, Diffusion and Intermetallic Compounds 


H AVING been asked to give an address on some 
theoretical aspect of metallurgy, Dr. Rosenhain 
chose to propose a new theory on the nature of 
solid solutions. Even though there is no quantitative 
proof of each step of its development, there is a body 
of experimental evidence yi support of the main 
theory, and logical conclusions drawn from it are in 
striking accord with well-known facts. While solid 
solutions are by no means confined to alloys, they 
have been studied most extensively by metallurgists; 
consequently it appeared best to confine attention to 
intermetallic solid solutions. 

Solidification of Solid Solutions 

The term “solid solution” is paradoxical to the un- 
initiated, involving a contradiction of terms. What 
it connotes is approximately “a crystalline body 
formed either from a liquid solution or from an 
intimate mixture of solids, or from l>oth, which retains 
in the solid state an admixture of the two substances 
(solvent and solute) as intimate as that which exists 
in a liquid solution.” Equilibrium diagrams of many 
binary alloy systems show areas where solid solutions 
are stable — theoretically it seems that complete in- 
solubility is impossible. From typical diagrams, the 
lecturer reviewed the well-known facts shown on Fig. 
1 that a liquid of composition :r (e.g., 75 per cent A, 
25 per cent B), upon cooling will commence solidify- 
ing when the temperature reaches c, but the solid 
separating is of a composition shown by d on the 
solidus curve. As the solid is rich in B, it impoverishes 
the liquid in that element, thus requiring a further 
cooling before more of it will freeze. If cooling be at a 



PLETKLY SOLUBLE IN BOTH LIQUID AND SOLID STATE 


very slow rate, the demands of equilibrium will be met, 
and the solidified portion also gives up part of its excess 
of B to its surroundings as it cools. Thus at any tem- 
perature during the mushy range the composition of 
the liquid is represented by a point e on curve L and 
that of the solid by the corresponding point / on curve 
S . Finally the last trace of liquid (rich in A) solid- 
ifies, and its excess of A will diffuse into the solid, 
which finally cools as a homogeneous solution of com- 
position g (75 per cent A, 25 per cent B ). The same 
mechanism is followed during solidification of alloys 
of the type shown in Fig. 2, having only a limited 
mutual solubility in the solid. 

Consideration of Fig. 2 indicates that the tempera- 
ture of melting falls with increasing concentration of 
solute in the solid solution — that is to say, less energy 
needs be imparted to a solid alloy to disrupt the atoms 
sufficiently to transform them into the liquid state. If 
it be granted that this family of alloys requires a fixed 
total of energy to induce the mobility of the liquid 
state, it follows that a store of energy must be held 
in the crystals of solid solution — that is, the material 
is “self-strained” with potentially disruptive energy. 
The limit of solubility in the solid would therefore be 
determined by the maximum amount of such energy 
which could be stored in the internal structure of the 
crystal. The latter conclusion is also reached by ele- 
mentary thermodynamical considerations even though 
it is demanded by this theory that a solid solution must 
occur because it constitutes an atomic arrangement 
which contains the least amount of stored energy. 
Solid solutions will continue to form with increasing 
amounts of solute, until a composition is reached where 
the energy content of the more highly saturated solid 
solution would be greater than that inherent to a duplex 
structure. This implies that increasing concentration 
of the solid solution brings with it an increasing stor- 
age of internal energy until the limit is reached. 

Energy Stored in Strained Crystals 

How can this energy be stored within the crystals? 
Here is where the X-ray diffraction patterns give the 
greatest help. 

Readers of Chem. & Met. will remember the recent 
articles by Bain* and Jeffries and Archer* on this 
method of investigation. For the sake of continuity it 
need only be said that if a beam of monochromatic 
X-Rays be projected through an aggregate of fine crys- 
tals, it will be diffracted in a definite series of direc- 
tions. The diffracted rays, falling on a photographic 
film, will develop a series of lines or bands whose mutual 
spacing will depend upon the geometry of the internal 
structure of the crystal and the distances of the atoms, 
each to each. 

^‘Studies of Crystal Structure With X-Rays,” vol. 25, p. It? 
(Oct. 5, 1921). 

•“Crystalline Structure of Metals.” vol. 24. p. 771 (May 4, 1121), 
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FIG 2 — EQUILIBRIUM DIAGRAM OF BINARY SYSTEM 
PARTIALLY SOLUBLE IN SOLID 

Such studies have revealed the fact that most metals 
crystallize in relatively simple cubic lattices of varying 
dimensions. More complex lattices are possessed by 
brittle metals like zinc, bismuth and antimony, by the 
compound Fe,C (cementite), and are to be anticipated 
in intermetallic compounds. 

Essential Structure of Metallic Crystal 

We must think, then, of a metallic crystal as built 
of atoms fixed upon an imaginary framework. The 
atoms move about their equilibrium position by thermal 
agitation, but the average distance atom to atom is 
definitely governed by the forces exerted by its sur- 
roundings and which hold it to its mean position in the 
space lattice. Heating the metal increases the thermal 
agitation and expands the lattice; when this expansion 
is carried beyond a certain limiting amount it seems 
to break the interatomic linkage, and the crystal melts. 
If the lattice is extended by mechanical means, the 
new phase formed is Beilby’s amorphous metal. 

It should furthermore be remembered that it is prob- 
able that the atom is a complex structure in itself con- 
sisting of a nucleus and an outer system of electrons. 


It occupies and dominates completely the space deter- 
mined by the radius to the outer electron shell; and 
the dimensions of the space lattice are such that the 
atom volumes so defined almost or quite touch one 
another. (That is to say, there is no insterstitial space 
comparable in dimensions with the space occupied by 
any single atom.) Still the outer electrons or their 
orbits must be deflected not only by mutual interactions 
with their neighbors, but also by the application of 
external stress. Whatever, therefore, tends to change 
the space lattice also distorts the atoms or at least 
deranges their outer electrons. 

Pure metals, we are assured, possess lattices of great 
regularity, but solid solutions must be more complex, 
since they contain many “stranger” atoms (solvent) 
among those of the host (solute). It is known that 
such solutions are still crystalline; for instance, alpha 
brass readily forms twins* X-ray analysis of a solid 
solution shows also a well-defined space lattice, ordi- 
narily differing only slightly in dimensions from that 
of the solvent metal. 8 

Do the stranger atoms replace their hosts in their 
regular positions, or do they find their way into voids? 
The latter possibility is unlikely, except in very special 
cases, because there is small room left in a close-packed 
lattice, and insertion of a stranger atom would distort 
the lattice beyond the limits of endurance, and second 
it would demand that solubility be inversely propor- 
tional to atomic volumes — a condition which experiment 
shows does not exist. The alternative supposition— 
which might be called a “substitution” theory — has 
been verified by X-ray work in Dr. Rosenhain’s labora- 
tory by Messrs. Owen and Preston land in this country 
by Dr. BainJ. It also leads to a general view of the 
atomic structure of solids which explains a wide range 
of known facts, and should ultimately lead to quanti- 
tative verification and even predictions. 

Stranger Atoms Substituted for Hosts 

Substitution of a stranger atom for an atom of 
solvent in the space lattice must profoundly affect the 
entire lattice in that vicinity. Fig. 3 shows the simplest 
case of the arrangement of atoms along any principal 
plane in a cubic lattice. Now, replace the center atom 
with another, Fig. 4. Suppose further that the natural 
space lattice of the latter, when pure, is larger in 

""Nature of Solid Solutions/' by Edgar C. Bain, Chcm d Met., 
vol. 28. p. 21 (Jan. 3, 1923). “Corod Crystals and Metallic Com- 
pounds,” by Edgar C. Bain, Chem. d Met., vol. 28, p. 68 (Jan. 10, 
1923). 



Fig. S — Spacing of atoms on principal 
silane of cubic lattice 



Fig. 4— Distortion In ductile lattice due to 
large stranger atom 
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dimension. This would probably mean that the forces 
between solute atom and the surroundings would be 
less than those between solvent atoms themselves, and 
several layers of the latter would shift outward an 
ever-decreasing amount to balance this lessened attrac- 
tion. It is apparent that a considerable amount of 
material is affected. For instance, assume a cube 
corner to be the center of a disturbance reaching five 
atoms deep; then a concentration of only one atom in 
8,000 would be sufficient to affect the entire mass, bring- 
ing about not only a series of local intense distortions 
but also a slight general expansion of the entire lattice. 
The relative amount of local and general distortion 
evidently depends upon the character of the solvent 
metal itself — a “stiff" lattice might act about as shown 
in Fig. 5. The first case might be likened to some 
peas scattered about between the layers of a pile of 
rubber sheets; the second, to pebbles between tin plates. 

It might be argued that the same effect would be 



FIG. 6 -RELATIONS RETWEEN SPECIFIC GRAVITY AND 
LATTICE SIZE IN ALUMINUM-COPPER ALLOYS 


produced if stranger atoms were inserted between 
atoms of solute. A clear distinction may be drawn by 
specific gravity measurements. It is known that densi- 
ties of solid solutions check closely the values computed 
from the density of the constituent metals and propor- 
tions present. Now if the solute atoms were pushed in 
small voids, the space lattice would need to be enlarged 
a great deal in order to compensate for the additional 
density due to the interpolated solute atoms. If the 
substitution theory is correct, however, the average 
dimension of the space lattice would remain practically 
unchanged. At Dr. Rosenhain’s suggestion, Messrs. 
Owen and Preston studied the copper-aluminum system 
from this standpoint (Fig. 6) and found the space 
lattice to correspond very closely to that required by 
the substitution theory, 4 and widely at variance to that 
required by assuming the insertion of atoms. 


Limit of Solubility 


Many interesting inferences can now be drawn, bear- 
ing in mind this picture of the atomic arrangement. 

First, as to the limit of solid solubility. Evidently, 
“similar” atoms will enter into each other's space 
lattice with the minimum of distortion, and the mutual 
solubility will be large before unstable conditions are * 


♦Bain in this country has verifi 1 *? this fact for several other 
series of solid solutions. See footnote 8. 


reached. The difficulty is to establish a criterion of 
“similarity." Crystal form and atomic dimensions are 
naturally of great importance — a metal crystallizing 
in the cubic and another in the hexagonal system would 
not be expected to form a continuous series of solid 
solutions. On the other hand, copper and nickel both 
form face-centered cubic arrangements with dimensions 
3.60 and 3.54 Angstrom units respectively. It is not 
surprising to find them build an equilibrium diagram 
like Fig. 1. 

Hardening Effect 

Second, hardness or the resistance to plastic deforma- 
tion will be largely affected by the lattice distortion 
in solid solutions. 5 When a metallic crystal is loaded, 
it first deforms iiv an elastic manner until its limit 
is reached, after which slip occurs and layers of the 
crystal slide over one another. Such sliding will be 
easiest in a perfectly regular lattice; the layers of 
atoms lying on the two sides of such a slip plane may 
be regarded as two smooth surfaces sliding over each 
other. Any distortion of the lattice will act as a rough- 
ening of this surface, will interfere with slip, and thus 
harden the metal. 0 

Here are two measurable properties — viz., limit of 
solid solubility and hardening — which appear to depend 
upon disturbance of the lattice. Theoretically, the 
greater the range of solid solutions formed the less 
should be the hardening effect of the added metal per 
atom added. What are the actual relationships 
observed ? 

To quote only the well-known solutions of copper, the 
specific hardening effect ranks in the following manner, 
from least to greatest: Ni, Mn, Zn, Al, Sn. The limit 
of solid solubility for the respective alloys is 100 per 
cent, 100, 36, 14, 6.7. 


Mechanism of Melting Over a Range 


Other even more typical properties of solid solutions 
may be explained from the standpoint of a distorted 
space lattice — namely, the occurrences during solidifica- 
tion (or their reverse during melting) summarized in 
Figs. 1 or 2. 

First, consider a crystal of pure metal as it is heated. 
Increasing thermal agitation of the atoms merely ex- 
pands the lattice. Thus, Westgren has measured the 
lattices of iron at various temperatures, and finds they 
agree with values calculated from the thermal expan- 
sion of a bar. As already argued, this expansion cannot 
exceed a certain value without the appearance of a new 
phase (an allotropic transformation occurs or the metal 
melts) ; and the important point is that all parts of 
the lattice reach this breakdown at the same tempera- 
ture. Pure metal melts at one uniform temperature. 
(It is also significant that refractory metals have, in 
general, low coefficients of expansion.) 

However, a solid solution such as a of Fig. 2 contains 
many regions where the lattice is locally distended. On 
heating such a crystal, the locally deformed regions 
around stranger atoms will reach the limit of lattice- 
extension first, and melting will begin there and at 
a temperature at which the bulk of the lattice is still 
stable. We have partial melting and a liquid appears 
whose content of solute is higher than the average of 
the whole crystal. As the temperature rises, further 


‘‘•Hardness of Solid Solutions,'* by W. Rosenhaln; Proo, Royal 
Soc. London, A, vol. 98, p. 192; Okem. d Mot., vol. 28, p, 241 
(Aug. 10, 1921). 

•"Slip Interference Theory of Hardening,” by Zay Jeffries and 
R. S. Archer, Oho tn, <8 Met, voL 24, p. 1987 (June 15, 1921). 
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regions of less distorted lattice will melt, diluting the 
liquid solution, and finally the mushy range is passed 
and the whole crystal has melted. This will occur at 
less than the temperature required by pure solvent 
because the entire lattice is deformed and reaches its 
limiting extension after a smaller amount of thermal 
expansion. 

On the basis of the substitution theory, the solidus 
(line S of Figs. 1 and 2), or beginning of melting, 
depends upon the maximum local extension in the lattice 
caused by stranger atoms, while the liquidus (line L), 
or end of melting, depends essentially upon the general 
extension of the lattice. If local distortion is large and 
general extension small, the solidus should have a 
steeper slope than the liquidus, and will be steeper the 
lower the solid solubility of the stranger atoms. This 
is generally confirmed. Long ranges of solid solutions 
give narrow mushy ranges; low solubilities are asso- 
ciated with nearly vertical solidus lines. It may also 
be inferred that slight local distortions but the gen- 
eral extensions of Fig. 5 are more likely to occur in the 
rigid lattices of harder and stronger metals of high 
melting points. This connects strength, hardness, high 
melting point and ability to form long ranges of solid 
solutions (e.g., Fe, Ni, Co, Cr, Cu, Ag, Au). On the 
other hand, soft, low melting metals (Pb, Sn, Cd,) 
approach the wholly eutectiferous type of diagrams. 

While the above argument has been based on expan- 
sions of the lattice by stranger atoms, it may be applied 
mutatis mutandis if the solvent lattice is compressed. 
Then the melting point of the alloy should be higher 
than that of pure metal (Fig. 1). For instance, alloy- 
ing nickel (2.50 A.u.) to copper (2.54 A.u.) will com- 
press the lattice of the latter and raise the melting 
point. The equilibrium diagram shows that even near 
the copper end of the series the portions first to solidify 
have a higher nickel content than the liquid from which 
they form. The silver-palladium system is another 
striking confirmation of the above facts. 

Diffusion 

Although the equilibrium diagrams (Figs. 1 and 2) 
show that the solidified alloys x should have a homogene- 
ous structure, it always occurs that equalization be- 
tween the first solidified parts and the last remaining 
mother liquor is never attained during cooling. A cast 
alloy always shows “cored" crystals. This apparent 
duplex structure may be obliterated, however, and re- 
placed by the uniform appearance characteristic of pur^ 
metal by a suitable annealing far below the melting 
point. 

Bearing in mind that this is done without anything 
like recrystallization of the alloy/ we may ask, By what 
mechanism does this redistribution of solute atoms 
occur? Since a space lattice is approximately filled by 
its constituent atoms, can it open up to allow passage 
for migrating atoms? 

Dr. Rosenhain thinks this may be explained by the 
phenomenon of intercrystalline slip. As temperature 
rises, the force necessary to produce slip decreases 
rapidly. Furthermore, it requires less force to slip a 
single crystal than an aggregate, where each is sup- 
ported on all sides by its neighbors. He believes, 
therefore, that intense local forces set up in the 
immediate neighborhood of Btranger atoms will cause 

’Small boundary changes occur durlnf first cooling of the alloy, 
and mark out areas ordinarily Independent of the dendritic struc- 
ture. 


slight slips, probably of only a few atom-diameters 
distance, rather than the 2,000 or more caused by 
plastic deformation, and probably only a row or single 
line of atoms move, rather than a whole layer. If the 
distribution of the stranger atoms is not uniform, there 
will be a tendency to slip in a direction leading toward 
the region of low concentration. Slips of one step at a 
time, taking place at intervals in the various principal 
planes of the lattice, will be sullieient to account com- 
pletely for diffusion — it is obviously possible by a suit- 
able number of successive slips of this nature to carry 
a solute atom from any one position in the lattice to 
any other. 

Under these conditions, what happens to the atom at 
the end of the row when slip occurs? It probably passes 
into the more or less non-crystalline or amorphous layer 
present at the boundary, while at the other end of the 
row room is made for the* entry of an atom passing into 
the lattice from the iritercrystalline layer. Other con- 
siderations lead us to suppose that an interchange of 
matter constantly occurs at high temperatures between 
crystals and their boundary layers. 

Dr. Rosenhain observed that to test these assump- 
tions about diffusion will be difficult. It would be 
expected that the atoms which distort the lattice most 
would cause the most of this extremely local slipping 
and diffuse fastest. However, we have no experimental 
data on rates of diffusion. In a qualitative way, how- 
ever, the extremely sluggish diffusion in copper-nickel 
alloys has been noted, and in this we have seen that 
the lattice distortion is very slight. Carbon also 
diffuses in gamma-iron very rapidly, although its solu- 
bility is relatively low. On the other hand, phosphorus 
diffuses very 4 slowly in iron, its solubility is low, and 
it has a pronounced hardening effect — i.e., distorts the 
lattice materially. 

INTERMETALLIC COMPOUNDS 

It is only a step from solid solutions to intermetal- 
lic compounds. If the latter be defined as homogeneous 
crystalline alloys between two metals in such a ratio as 
to conform to the law of multiple proportions, it would 
be impossible to distinguish them from solid solutions. 
Intermetallic compounds, however, have definite charac- 
teristics, and are located on the equilibrium diagrams 
in special ways. Likewise, a definite X-ray spectrum 
has been found for the compound CuAl, — it is very 
complex and quite different from either pure copper or 
aluminum. Doubtless in it, like in some salts which 
have been studied, the copper and aluminum each builds 
up its own special lattice, and the two interpenetrate 
in some way which results in low symmetry. 

Since the “substitution" theory of the constitution of 
solid solutions calls for but a single lattice — that of the 
solvent metal — here at once is the distinguishing 
criterion between solutions and compounds. The com- 
plex lattice of intermetallic compounds reflects their 
most striking property — their hardness and brittleness — 
and explains it in no way in which a consideration of the 
properties of their ductile constituents would suggest. 

Can such complex lattices as intermetallic compounds 
go into solid solution as such — i.e., in molecular asso- 
ciation? It seems obvious that it is impossible. A 
molecule of CuAl, is altogether too large to find room 
upon the space lattice of aluminum. Furthermore, if it 
could, it would then exhibit its typical X-ray spectrum; 
and this has not been discovered even in a 96:4 Al:Cu 
alloy. It follows that the compound does not exist until 
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it comes into existence as a separate crystalline phase — 
it must dissociate to go into solution. 

On the other hand, it appears possible for an inter- 
metallic compound AB to dissolve metal A, by replacing 
certain of the atoms B on its lattice by new A atoms, 
or vice versa. Undoubtedly in such cases interatomic- 
bonds play a great part, and it would not be well to 
speculate until more facts are at hand. 

Hardening Theory 

There remains one most important consideration — 
the variation of solid solubility with temperature. That 
such changes are of the greatest importance to the 
hardening phenomena has only been recently recog- 
nized. 

Dr. Rosenhain thinks that the thermal expansion of 
the two metals concerned should be decisive. Assume a 
solvent A containing a solute fi, a smaller atom but hav- 
ing a greater rate of expansion than A. Then the two 
should become increasingly similar and more soluble 
with increasing temperature. However, other factors 
undoubtedly have influence. It does not seem wholly 
justifiable to suppose that the thermal expansion of 
isolated atoms of B would be the same as a crystal of 
B. Again, increasing temperature probably changes 
the atom in other ways than in merely increasing its 
lattice spacing. Its interatomic bonds, its mobility, its 
volume may be appreciably changed. Certainly such 
changes occur in some metals abruptly and profoundly 
at allotropic transformations. A change in “stiff ness” 
of the solvent lattice with changing temperature is 
also a factor, since it affects the energy content of the 
solid solution for a given concentration of .solute. It 
is apparent, therefore, that here again is a matter 
which must be investigated from many angles before 
it can be reduced to a quantitative equation. 

In conclusion, the lecturer pointed out that a study of 
atomic lattices and their distortions by stranger atoms 
would be the first step toward a quantitative metal- 
lurgy — where the hardness, limit of solid solubility, 
rate of diffusion, melting range and brittleness could 
be computed. In this w r ay, the X-ray may draw a key 
map to what is now an unchartable wilderness of facts. 


Wood Distillation Products in 1921 and 1922 

In Chem , & Met. for Dec. 27. 1922, there was pub- 
lished a preliminary report of the Bureau of Census on 
the production of wood distillation products in 1921. In 
checking over these figures, the Secretary of the National 
Wood Chemical Association of Bradford, Pa., discovered 
that the Census Bureau had made an error in reporting 
the crude methanol production, which according to the 
estimate of the association was at least 3,000,000 gal. 
higher than it should be and entirely out of line with the 
production of acetate of lime. The other figures appear 
to have been reported more accurately. 

The attention of the Census Bureau was called to 
this apparent discrepancy and that department imme- 
diately reviewed the report of the manufacturers of 
wood-distillation production and the detailed statistics 
of production for 1921. The revised figures are given 
in the following table for those products which were 
incorrectly reported in the previous article. 

The Census Bureau's report points out that the out- 
put of acetate of lime was relatively small due to the 
fact that, as some of the manufacturers explained, there 


was no market for this product and it was found to be 
much cheaper to use the crude liquor rather than manu- 
facture it in acetate of lime. 



1921 

1919 

1914 

Products, total value 

Methanol- 

(Irude, gal 

$9,258,500 

*$32,625 300 

*$10,529,800 

3,964,400 

9,104,000 

9 602,400 

For sale — 

3,289,300 

6,980,700 

7,197,000 


$1,110,600 

$5,593,500 

$1,605,900 

Made and consumed, gal 

675,100 

2,123,300 

2.405,400 

Refined, gallons 

For sale — 

2,831,700 

7,391.000 

6,465,000 

Gallons 

2,715.300 

6,984,700 

6,235,100 

Value 

$1,924,400 

$8,381,900 

$2,709,400 

Made and consumed, gal 

116,400 

406,300 

229,900 

Aoetate of lime, lb 

61,316,300 

168,956,000 

166,085,000 

Foi aal ex- 
pounds 

55,448,900 

153,910.000 

163,522,000 

Value 

$737,000 

$2,682,200 

$2,138,900 

Made and consumed, lb — 

5,867,400 

15,046,000 

2,563,000 

* Includes byproducts from other industries to the 

amount of $79,991 


1922 Output Doubles 

According to a more recent report of the Bureau of 
the Census, the production of acetate of lime and 
methanol almost doubled in 1922 as compared with 1921. 
The total output of firms which produced over 97 per- 
cent of the total acetate of lime in 1921 amounted to 
119,911,000 lb., while the methanol production was re- 
ported to be 6,687,845 gal. in 1922. The following table 
shows the monthly production figures as reported by 
firms with a daily capacity of 4,500 cords ( or pro-rated 
to that capacity in months where some reports were 
lacking). These were taken from the “Survey of Cur- 
rent Business,” published by the Department of Com- 
merce : 

Production - — 

Acetate ef Lime. Ll> MfUiarioJ, Gal 

Months, 1922 


January. .. 

8,330,000 

468,818 

February 

7,993,000 

457,656 

March 

9,660,000 

534,812 

April . 

May. 

7,390,000 

416,112 

7,064,000 

404,847 

June 

7,495,000 

441,149 

July 

8,718,000 

475,376 

August . 

9,253,000 

508,644 

September 

9,537,000 

537,803 

October 

12,217,000 

664,933 

November 

15,440,000 

853,687 

December . 

16,814,000 

942,008 

Total. 

119,911,000 

6.687,845 


Trend of World Production and 
Consumption of Sugar 

Cuba’s ability in 1922 to distribute both a record 
crop and a record carryover can be attributed mainly 
to a record consumption in the United States and to 
a European crop that fell far short of the consumption 
needs of that continent. Cuba exported more than 
4,000,000 tons to the United States, approximately 
850,000 tons of which (in terms of raw sugar) went 
to Europe after refining. Altogether, Europe was sup- 
plied with 1,700,000 tons toward her deficit of 2,800,000 
tons, most of the remainder coming from Java, Ap- 
proximately 3,000,000 tons of Cuban sugar remained 
in this country and, combined with the production of 
the United States and its possessions, supplied the 
record American consumption of nearly 5,500,000 tons 
(raw sugar). 

Another 4,000,000-ton crop from Cuba is predicted 
for 1928. Encouraging reports also come from Java 
and a greatly increased production in Europe is ex- 
pected. It is estimated, however, that various decreases 
elsewhere, in the United States in particular, will re- 
sult in a crop only 125,000 tons greater than last year, 
which must supply the world consumption of sugar, 
calculated as 850,000 tons more than in 1922 and 725,000 
tons larger than the total production. 
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An Untrodden Field in Lime 
Research 

An Introduction to the Work Which Must Be Done 
on the Relation of Lime to Its 
Limestone Source 

By Oliver Bowles 

Mineral Technologist, U. S. Bureau of Mines 

W IDE research has been conducted in factory and 
laboratory to determine the physical and chemical 
properties of lime in their relation to utilization for 
various purposes. It is now generally recognized that 
limes differ greatly in their physical properties and 
chemical activities, such as plasticity, rate of slaking, or 
rate of settling as milk of lime; but it is not so generally 
known that these variations often bear no relation to 
the chemical composition of the original limestone. 
Limestones of identical composition may, under the 
same burning conditions, give limes that vary greatly 
in character. A definite relationship undoubtedly exists 
between the character of the lime and the physical prop- 
erties of the parent limestone, but little serious effort 
has yet been made to correlate them. 

The Pioneer Woman 

In attributing honor where honor is due it is a note- 
worthy fact that to a woman must be given credit for 
the only important practical work that has yet been 
accomplished in this line of investigation. Miss Mary E. 
Squire, president of the Allwood Lime Co., Manitowoc, 
Wis., spent 4 years of investigational work, and finally 
identified and isolated a particular limestone bed from 
which is manufactured a lime that commands a price 
as high as $200 a ton, because it fulfills the most 
stringent requirements of lime for processes of extreme 
refinement. Possibly other work of a like nature has 
been done, but if so it has received little publicity. 

The importance of the problem has been brought to 
the attention of the Bureau of Mines from two other 
sources, one a lime producer and one a consumer. A 
prominent lime manufacturer is sufficiently aroused 
to the significance of the relation between finished lime 
and the physical properties of limestone that he has ex- 
pressed a willingness to engage the services of a geo- 
logical chemist to make a detailed microscopic study of 
the various formations in his quarry, together with a 
study of the limes produced. A specialist employed by 
one of the largest consumers of lime in the United 
States has written to the Bureau of Mines requesting 
information on this same subject. Such faint glimmer- 
ings betoken the approaching dawn of an active inquiry. 

What are the controlling factors — the nature of the 
original organisms that provided the shells from which 
the stone was formed; the origin, whether chemically 
precipitated or fragmental; the degree of cementation 
or recrystallization ; the grain size, grain shape or some 
other characteristic? 

The problem undoubtedly has a direct bearing on 
quarry processes and on lime utilization, fields in which 
the Bureau of Mines is enlarging its activities; but so 
much remains to be done that pioneer work of varying 
character could be profitably undertaken by several 
agencies. The field is open; who will supplement our 
present meager information ? 

Published by permission of the Director of the Bureau of Mines. 


Refined Tar for Coating Cast- 
Iron Pipe and Fittings* 

Discussion of Properties of Tar and Methods of 
Application to Obtain Satisfactory Coatings 
of Foundry Products 

By S'. R. Church 

Technic a 1 Adviser, The Barrett Co, New York City 

T EN years ago 1 first gave some attention to the ques- 
tion whether or not there ought to be a specification 
for a refined tar product for coating cast-iron pipe and 
fittings. 1 found that at practically all the foundries 
crude coal tar was being used. The method of coating 
varied somewhat, but was usually developed by expe- 
rience and not marked by close control. I came to the 
conclusion that the coating could probably be improved 
by: (1) Closer temeratu re* control of both castings and 
bath; (2) adoption of some method for testing the con- 
sistency of the coating from time to time and keeping it 
uniform; (3) specifications for the coating that would 
insure reasonably uniform consistency and freedom 
from excess water. It did not seem to me at that time 
that the last-named requirement was of greater impor- 
tance than the two others. 

The tars first used for coating pipe were horizontal 
gas-works coal tars. In the early days of gas making 
fireclay retorts were used and the first important change 
in the character of coal tar occurred when fireclay was 
replaced by silica retorts. With the latter, higher heats 
were employed and tar was produced of very high viscos- 
ity and high free carbon content. 

Water-Gas Tars Less Desirable 

The newer types of tar — coke-oven, vertical-retort and 
water-gas — are thinner and of lower free carbon content 
than the horizontal gas-works tars. Undoubtedly the 
best coating is not obtained when very thin tar is used. 
Crude water-gas tar or crude vertical -retort tar makes a 
very poor coating, lacking body. To obtain a coating 
having the consistency and covering power of a medium 
gas-works coal tar, most of the tars now available must 
be modified by distillation, or reduced to the proper con- 
sistency. Either coal-tar or water-gas tar may be re- 
duced to any desired consistency, but it is doubtful 
whether water-gas tar should be used for pipe coating, 
as its resistance to chemical attack and its life under 
conditions of service have not been well established. 

What happens when a hot casting is dipped in tar? 
The object of the process is to obtain a thin but complete 
coating that will dry in a short time, adhere strongly to 
the pipe, be resistant to abrasion and finally protect the 
metal from corrosion. If crude tar is used, the heat is 
sufficient to drive off enough of the more volatile Oils so 
that the remaining film or coating is pitch. If pitch is 
used to start with, either higher temperatures must be 
employed or a thicker coating will result. I do not be- 
lieve there is any merit in a thicker coating per Be; on 
the other hand, a very thin tar may produce a coating so 
thin as to be non-protective and unduly brittle. I am 
inclined to the opinion that what is needed is a refined — 
distilled— tar with reasonable limits as to viscosity and 
free carbon. The viscosity limits should be specified at 
an elevated temperature, say 100 deg. C., approaching 
that of the bath. 

•Extract* from a paper read before the New England Water 
Works Association, 
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Evaporation by Compression 


Description of the Process Now in Operation in Several Important Industrial Plants 
in Europe, Where It Has Proved a Valuable Factor in Heat Economy — Also a 
Close Study of the Heat Consumption Usually Calculated in the Sugar Industry 


By Prof. Dr. Wilhelm Gensecke 

l>y the of In Funk Mueller, who whs associated with Dr. Gensecke in 

the operation of the experimental plant described. 


A GREAT DEAL has recently been written concern- 
ing the possibilities of applying steam compres- 
l sion in evaporation, so the principles of the 
process are undoubtedly known in technical circles. It 
is important to note that the purpose and function of 
the compressor are not to gtnerate the heat required 
for the evaporation, but to raise a sufficient quantity 
of heat to a higher temperature level; therefore, it is 
aptly called the “heat pump." 

The operation of multiple-effect evaporators is an 
example, familiar to everyone, of how a quantity of heat 
introduced into the process can be re-utilized. 

A comparison of the thermal economy of multiple- 
effect evaporation and evaporation by compression 
must be based on the assumption that the energy neces- 
sary for the evaporation by compression has to be gen- 
erated by steam power, every horsepower involving 
a definite steam consumption depending on the thermal 
efficiency of the power plant. On this basis the 
multiple arrangement is theoretically the better one. 
The exchange of a certain amount of heat in a surface 
apparatus presupposes (given a known coefficient of 






FIG. X — VARIOUS OPERATING ARRANGEMENTS OF 
VACUUM EVAPORATORS 


heat and a known heating surface) a certain drop of 
temperature, which theoretically is the same, regardless 
of the evaporation process used. Assuming the selected 
apparatus to be “heat tight," and ignoring any losses 
by radiation; assuming further that the required heat 
transfer demands a temperature drop of, say, 10 deg. 
C., it is not difficult to calculate what amount of 
evaporation 1 kg. of steam can produce. Only the total 
temperature drop available for the process need be 
known. This temperature drop is determined on the 
one hand by the temperature of the saturated steam 
of the boiler, and on the other hand by the tempera- 
ture of condensation, which in its turn is determined 
by the cooling water of the condenser connected with 
the last evaporator. If the boiler pressure is 16 atmos- 
pheres absolute and the temperature of the saturated 
steam at that pressure is 200 deg. C., the vacuum of the 
condenser 92.5 per cent and the temperature of con- 
densation at this vacuum 40 deg. C., the whole available 
temperature drop is 160 deg. C. and a sixteen-fold 
evaporation is obtained with .10 deg. C. temperature 
drop in each evaporator; that is to say, 16 kg. of water 
can be evaporated in the evaporation plant by means of 
1 kg. steam. The plant works with a sixteen-fold 
effect, and consequently has sixteen evaporator stages. 

The relation thus obtained is a good approximation. 
In a more accurate examination of this relationship, 
one must take into account the dependence of the heat 
content on the temperature. 

Operation of Compression Plant 

How does a compression evaporation plant function 
under the same conditions? The heating surfaces of 
all sixteen stages function at the same temperature. 
They may be imagined as being united in one large 
heating body. The temperature drop of 10 deg. C. 
is created by the heat pump, and the amount of energy 
required is then the same as that required for the 
running of the compressor. If the compressor and also 
the driving engine could be run without any losses, 
1 kg. of steam in the driving engine would transmit 
1 kg. of steam to the compressor, provided a tempera- 
ture drop of 10 deg. C. (the same as is available for 
the compressor) were available for the steam of the 
driving engine. Actually, however, the same drop is 
available for the driving engine as that which is avail- 
able for the multiple-effect evaporator — viz., 160 deg. 
C. Consequently, the result would be the same as with 
the multiple-effect evaporator — that is, a sixteen-fold 
evaporation. This relation also is an approximation, 
as the energy produced by the adiabatic expansion over 
a certain temperature drop is not exactly equal to the 
energy requirement of adiabatic compression at the 
same temperature drop. 

As is well known, saturated steam becomes wet when 
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expanded, and superheated when compressed. Conse- 
quently, the energy gained during expansion is some- 
what less than the energy required for compression, 
assuming the steam to be saturated at the beginning 
in both cases. 

These are conditions which would govern systems 
operating without loss. Under actual conditions, it 
must be remembered that compressors suitable for 
evaporation operate with an efficiency of 65 per cent, 
and the same is the case with the driving engine. 
By multiplying the efficiencies, a resulting efficiency of 
0.42 is obtained — that is to say, the compression evap- 
oration plant allows an efficiency of 42 per cent of that 
of a multiple-effect evaporator. The objection could be 
raised that in the case of compression evaporation, the 
heat value of the compressor losses becomes available 
for the evaporation process. This, however, is incon- 
siderable in practice, as this work loss of the machine 
is covered by a thermal efficiency which in most cases 
is less than 20 per cent. 

As far as is known, multiple-effect evaporators with 
sixteen stages have never been constructed. However, 
seven or eight stages are sufficient to equalize com- 
pression evaporation with multiple-effect evaporators 
as far as thermal efficiency is concerned. At the same 
time it must be remembered that evaporation is 
assumed to be accomplished by a temperature drop of 
10 deg. C., and this brings us into fields of operation 
which seem perfectly feasible. It may be mentioned 
at this point that evaporators of six stages have often 
been constructed for the sugar industry. 

The number of stages in multiple-effect evaporation 
is limited by practical considerations. The first stages 
would have to be operated under heavy pressure. This 
would make the plant much more expensive and more 
difficult to operate. In practice, therefore, the number 
of stages seldom exceeds three. 

The considerations mentioned above hold true only 
for an evaporation process which is independent of 
other operations. 

Usual Operating Arrangements 

If one should limit oneself to the above considera- 
tions alone, he would arrive at an unfair conclusion, 
because in modern heat practice a new basis for cal- 
culation is created by the coupling of thermal processes. 
Such a coupling is usually made possible in one of the 
following ways: 


a. Combination of energy-producing system and . 
evaporation process. The back pressure of the engine 
is used for heating the evaporation plant. 

b. Combination of evaporation process and heating 
process. The vapors of the last evaporating unit are 
used for boiling and heating purposes, etc. 

c. Simultaneous application of methods a and b. 
The boiler steam flows successively through the engine, 
the evaporator, and heating and boiling plant. 

The possibilities of these methods of operation are 
shown in Fig. 1. Plans I to III refer to independent 
evaporation processes; plan I shows the normal single- 
effect evaporator; II is an example of a multiple-effect 
evaporator; III is a compression evaporator with a 
steam-driven compressor. Plan IV shows a scheme for 
the utilization of exhaust steam from the engine for 
evaporation purposes. Plan V shows the utilization 
of the vapors for heating purposes. Plan VI illustrates 
the most perfect case of th« utilization of heat, thermal 
coupling of engine, evaporator and heating plant. 

In comparing independent evaporation processes, 
Fig. 2 may be referred to, the calculations from which 
it is obtained being based on average operating condi- 
tions. The high steam consumption of the single- and 
multiple-effect systems is noticeable. If a comparison 
is to be made with the compression evaporator, it must 
be borne in mind that the quantity of steam needed 
for the compression evaporator is very nearly propor- 
tional to the temperature drop that the compressor has 
to overcome. The manner of calculating the quantity 
of steam necessary is shown in Table I. The figures 
in the table obtain for a temperature rise in the com- . 
pressor of 19.6 deg. C. The steam consumption varies 
within rather wide limits according to the efficiency 
of compressor and driving turbine. 

Table I shows that the drop in temperature is of 
decisive importance when judging the economy of the 
heating process. This varies within very wide limits 
in the event that increased concentration causes a 
considerable rise in the boiling point. This point will 
be considered later. 


TABLE I— CONSUMPTION OF ENERGY AND STEAM FOR 
C< >M PRESSION E V AIT > H AT( JR* 


Efficiency of sfenm turbine, percent 
Efficiency of compressor, per cent 
Drop of lieut turbine, eul per kg. 

Steam eoiiHiuiiption tor I bp of the turbine working without 
loss, kg per hr 

Actual consumption for I hp per hr , kg per hr 

P 2 

Hent rising for — 2 0,t cal per kg 

Px 

Actual heat consumption for the transmission of I kg steam, 
cal per kg , 

Steam transmission per I hp -hr , kg 

Steam consumption in transmitting 1,000 kg of Men in, kg 

* Steam enters at 300 dec:. C. and 12 atmoHpliereH absolute 
0 08 atmosphere. 

t Assuming /> * 1 0 atmosphere absolute, t - 19 6 deg C 


I urger Hmallel 
Plant Plan 
0 65 0 45 

0 65 0 60 

202 202 


3 13 

4 82 


3 13 
6.95 


30 5 30 5 


47 0 50 8 

13 5 12 5 

356 555 

and exhaust* at 


TABLE II EVAPORATION WHEN UTILIZING EXHAUST HEAT 


Required evaporation, kg 

Required quantity of beating steam, kg. 

Live steam consumption for bunk pressure engine, kg 

Single 

Effect 

1,000 

1,100 

1,100 

Double 

Effect 

1,000 

575 

575 

Triple 

Effect 

1,000 

400 

400 

Live steam pressure, atmospheres 

12 0 

12 0 

12 0 

Live steam temperature, deg. C\ 

300 

200 

300 

Back pressure, atmospheres . .. 

1 2 

1 2 

1 2 

Adiabat ic temperat lire drop, cal per kg 

110 

no 

110 

T u rhino efficiency, jier cent 

0 65 

0 65 

0.65 

Steam consumption for 1 hp , kg. per hr. 

8 85 

8 85 

8 85 

Capacity with 1,100 kg live steam, hp. 

125 

65 

45 2 

Specific steam consumption of the condensation 

turbine, kg. per hr. 

4 82 

4 82 

4 82 

Hourly consumption for total capacity ^ kg per hr. . , 
Consequently, live steam consumption for the 

605 

313 

218 

evaporation plant, kg. per hr 

Equivalent quantity of low-pressure steam, kg. per hr. 

495 

262 

182 

565 

300 

206 
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Considering now the conditions of evaporation where 
the exhaust steam of the evaporator is used for heating 
purposes, one must start from the viewpoint that the 
steam necessary for heating purposes is independent 
of the construction of the evaporation and power plants. 
If all the vapors of the evaporators can be used, an 
improvement of economy is inconceivable. No saving 
of heat can be obtained by compression evaporation. 
As an example of an installation where, by a double- 
thermal coupling, a perfect heat economy is attained, 
the manufacture of raw sugar may be mentioned, and 
it may be of interest to analyze such an installation 
in respect to heat economy, using as a basis figures 
obtained in practical operation. 

Heat Economy in the Sugar Industry 


FIG. 3 — COMPARISON OF VACUUM AND 
COMPRESSION EVAPORATORS 

If it is possible to operate with a small drop in 
temperature, evaporation by compression may be far 
superior in heat efficiency to the five-stage multiple- 
effect evaporator; on the other hand, a rise of 20 to 
30 deg. C. in the boiling point puts the efficiency on a 
parity with that obtained by double-effect evaporation. 

As mentioned above, the evaporator plant is often 
heated with the exhaust steam of the engine. Thus, 
a new basis on which to consider the heat economy 
is created, and the following question is thereby raised : 
How can the steam consumption for the generation of 
energy and the heat required for the evaporation be 
separated in this case? This can be ascertained by 
subtracting from the total steam consumption of the 
combined plant that amount of steam consumption cor- 
responding to the capacity of the condensing turbine. 
The remainder represents the steam consumption of the 
evaporator. An example is shown in Table II. It must 
bo remembered in this case that the heat content of 
superheated live steam is not identical with that of 
saturated steam of low pressure. If, in spite of this, the 
two quantities that constitute the total required steam 
are equalized, the heat equivalent of the generated 
energy as well as the loss of heat due to radiation are 
fully covered. The conclusion to be derived from this 
example is that for the given steam conditions the 
heat required for the evaporation is reduced to one-half 
of that required with a system operating independently, 
provided the number of stages are the same. Fig. 3 
shows the application of this deduction as a basis of 
comparison with compression evaporation. If, for in- 
stance, a temperature drop of 24 deg. C. is necessary, 
the compression evaporator equals the single-effect 
evaporator in efficiency, and furthermore it can be seen 
that even under more favorable conditions— i.e., the 
necessary temperature drop— favorable efficiency of 
compression evaporation can be maintained by arrang- 
ing two or three evaporators in a series. 



FIG 4— HEAT DISTRIBUTION IN PLANT FOR EVAPORATION 
OF BEET SUGAR SOLUTION 

A — Boiler. B — Engine. 1 — Caloriaator* for diffusion. C--C on- 
dentier. 2-6— Heater* for thin liquor. I-IV— Evaporators, a, b— 
Secondary evaporators. O^^rellmlnary evaporator. 


We may assume that the principles of the manufac- 
ture of raw sugar are known and therefore need men- 
tion only those points which are of importance to heat 
economy. 

The total heat consumption is divided into three 
separate parts. The first part is required for the pro- 
duction of the thin sugar liquor as well as for the 
preparation of the same for evaporation. The second 
part is necessary for the evaporation of the thin liquor, 
in which operation large quantities of water must be 
evaporated and in which large quantities of heat are 
consequently necessary. The last part is essential 
to generate the mechanical energy in the engines neces- 
sary for the manufacturing process. 

For the production and preparation of the thin 
liquor, the beet shavings must first be leached. The 
juice must then be heated and brought to the satura- 
tion point, and finally to the boiling point, the same 
temperature that prevails in the evaporator. It is 
customary in the sugar industry to express the neces- 
sary quantity of heat in terms of the kilograms of 
steam necessary for 100 kg. of beets. The figures given 
in Table III have been established by practical experi- 
ence, and show the heat consumption for the entire 
operation. 


TABLE III— STEAM CONSUMPTION FOR THE TOTAL PRE-HEATING 
FIGURED ON 100 KG. BEETS 


Kg. 


Leaching of the beets 5.8 

Pre-heating of the raw beet j uioe 1 1 . 0 

Saturation of the thin liquor and heating up to boiling point 11.2 


The evaporation process is divided into two stages: 
A primary evaporation whereby the greatest part of 
the water in the thin liquor is removed in multiple- 
effect evaporators, and a secondary step which is 
effected with a greater temperature drop in a single- 
effect evaporator under vacuum. The quantity of water 
that must be evaporated in this case is not very large. 
However, the quantity of steam necessary for its evap- 
oration is considerable because, for practical reasons, 
single-effect evaporators must be chosen. 

The steam consumption for the generation of me- 
chanical energy can be calculated if the quantity of 
energy necessary is known. The latter is given as 
between 1.2 and 1.5 hp. per hour for 100 kg. of beet 
shavings. The generation of energy was formerly 
decentralized to quite an extent. Nowadays a fairly 
effective centralization is sought for and obtained by 
using electrical transfer of energy. To make a com- 
parative analysis, losses by radiation and leakage must 
be considered. 

The various heat-absorbitig plants are coupled to* 
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TABLE IV— SUGAR F4(T<Ut\ \r 
l)ail> quantity of beets worked, kji 
Hourly quantity of beets worked, ks 
Steam consumption 

Live steam addition, kg. per hr 
Exhaust steam of the engine, kg, per hr 
Exhaust steam of the turbine, kg per hi 


OFKKTEIN 


Total, kg per hr 

Steam consumption for total of 100 kg heels, kg 
Hereof’ (a) For diffusion, kg 

(M Fot pre-heating, kg, 

(r) For boiling, kg 


1,500,000 

62,400 

12,000 

12,000 

11,000 

35,000 
50 I 
5 8 
22 0 
It «} 


Total a + h + < , kg 


19 7 


Conditions for operating machines 
lhston engines 
Steam turbine 


Steam Pressure 
\bovo \t tnospliern 
Pressure 

Ent ranee Exhaust 
6 0 I (I 

12 0 10 


gether thermally in a practical way. The mechanical 
energy is thereby generated throughout in engines 
using back pressure, and the total exhaust steam is 
introduced into the evaporators. By this method the 
heat consumption necessary for the generation of 
energy is reduced to a very small quant ily. This quan- 
tity represents the heat equivalent of the energy 
generated, so that, not taking into consideration the 
radiation losses of the engines and the leakage losses, 
thi' generation of energy is produced with an efficiency 
of 100 per cent. 

By coupling the evaporator and the diffusion and 
warming plants, an additional advantage is obtained — 
viz., that for the primary heating plant only that heat 
quantity need be considered which is lost in the con- 
denser of the last evaporator. The heat distribution 
in a modern plant can he seen from Fig. 4, which shows 
that of the 56.9 kg. of steam which is necessary for 
100 kg. of beet shavings, only 2.7 kg, is absorbed for 
the generation of energy and only 5.2 kg. for the 
primary evaporator, in which the greatest exchange of 
heat takes place. Of the remainder, 13 kg. is used for 
the secondary evaporator and 28 kg. is necessary for 
diffusion and heating purposes. Radiation and leakage 
losses require 8 kg. of steam. These figures were estab- 
lished in the operation of an Austrian sugar factory. 
Corresponding figures of a German factory, which are 
shown in Table IV, confirm the reliability and correct- 
ness of these figures. 

Considerations Affecting Steam Consumption 

When endeavoring to ascertain whether and to what 
extent a reduction of the steam consumption is possible 
and practicable, the following considerations must be 
a guide. The heat requirement for diffusion and pre- 
liminary heating, neglecting the theoretical possibility 
of utilizing the hot distillate from the evaporator, must 
be considered as unavoidable, as well as the heat neces- 
sary for covering the losses caused by radiation and 
leakage. If for technical reasons boiling under vacuum 
in a single effect system is resorted to, it is necessary 
to generate this additional heat quantity in the boiler, 
as the heat of the vapors is consumed in the condenser. 
It is true, however, that the heat necessary for pre- 
heater No. 2 could be covered by its heat of evaporation, 
so that the quantity of steam could be reduced from 
13 to 13 — 3.9 ~ 9.1 kg. Correspondingly, the exhaust 
heat of the vapors would naturally be increased from 
5.2 to 5.2 + 3.9 = 9.1 kg. 

The lower level of the obtainable steam consumption, 
taking into account the above assumptions, would be 
attained when this loss of the exhaust heat of 9.1 kg. 
is eliminated. The steam consumption for 100 kg. of 


beets would be 47.8 kg. The elimination of the heat 
loss of the condenser can be effected by two methods: 

a. Increase in the number of the preliminary boilers 
arranged in series. In practice, never more than two 
preliminary boilers have been used. 

5. Reduction of the steam consumption for the gen- 
eration of mechanical energy, which should be tried by 
centralization and application of higher pressures and 
temperatures, whereby a larger amount of steam is 
made available for the preliminary boilers. 

By the total elimination of the condenser losses of 
the evaporation plant, which is a practical possibility, 
the most favorable operation is obtained. *A proposal 
to operate the evaporation plant with vapor compres- 
sion would be of no advantage when the generation 
of mechanical energy is brought about by means of 
steam power. In case electrical energy can be gen- 
erated by means of wat<*r power, a reduction of the 
operating costs would be possible only when the price 
of heat from electrical energy is less than that of coal, 
multiplied by the efficiency of the boiler. However, 
there is probably no locality where this is the case, 
even with very favorable rates for electricity. Even if 
such were possible, the advantages would be only slight. 

Drying Beet Shavings 

If, therefore, it is desired to give further consid- 
eration to the utilization of vapor compression, the pos- 
sibility of covering the unavoidable heat consumption 
of diffusion, preheating and boiling by heat sources 
which are independent of the manufacture of sugar 
must be investigated. Such a possibility arises if a 
plant for the drying of the shavings is run in con- 
junction with the sugar factory. As such a drying plant 
is to be found in most modern factories, its possibilities 
are worthy of consideration. 

The value of the dried shavings is so great that 
devices for the drying of the shavings taken from the 
diffusion batteries have been quite generally installed, 
although the heat necessary for the drying is consid- 
erable, as the following figures show. 

Seven kilograms of dried shavings is obtained from 
100 kg. of beets. The solid and water contents are as 
follows: Dried shavings, 85 per cent of solids, 15 per 
cent of water; pressed wet shavings, 12 per cent of 
solids, 88 per cent of water. The quantity of water 
to be evaporated from 7 kg. of shavings can be calcu- 
lated as follows: 7.0 kg. dried shavings contains 5.94 
kg. solids and 1.06 kg. water; 51.75 kg. wet shavings 
contains 5.94 kg. solids and 43.5 kg. water. The pro- 
duction of 7 kg. of dried shavings requires accordingly 
the evaporation of 43.5 — 1.1 = 42.4 kg. of water. 

The shavings are dried by means of a direct utiliza- 
tion of combustion gases, obtained by burning coal on 
a specially constructed grate. On the basis of tests 
which have been obtained in practice, we can figure on 
a coal consumption of 0.6 kg. coal for 1 kg. of dried 
shavings, so that for 7 kg. of dried shavings, corre- 
sponding to a quantity of 100 kg. of beets, a coal con- 
sumption of 4.2 kg. is necessary. Comparing this coal 
consumption with that necessary for the total manufac- 
ture of raw sugar, which, according to the normal 
conditions shown in Table IV is 7.5 kg., it follows that 
the consumption necessary for drying is 5.6 per cent of 
the total. 

The 42-kg. steam obtained by the drying of the shav- 
ings has the abnormally high evaporation figure of 10, 
which can be accounted for by the fact that the loss of 
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TABLE V— DETERMINATION (>!• DEW POINT 
Theoretical nir consumption for the coinbu8tinn of I kg of eoul * 9 7 kg. air 

Combustion water + water content of the air per I kg of coal 0- 5 kg 1 J 2 J j 

Evni»oration of water per I kg. of coal = 42 4-i 4 2" JO 9 kg. Hi 

Total quantity of steam per I kg. uf coal, 10 f 0 5 10 5 kg. iii<> 


Air #urpluH 

1 

0 

1 

2 

1 

4 

Air consumption per 1 kg coal 

y 

7 

II 

7 

n 

6 

Weight of comhuHtion gane* 

to 

7 

1 1 

7 

14 

6 

Weight of at cum 





10 

5 

72 

Steam constant. of 1 kg goa 

0 

98 

0 

84 

0 

Dew-point, deg C 


86 


85 


81 


1.8 

17 5 

18 5 

I) 57 
80 5 


the exhaust heat is very small, on account of the low 
exhaust temperature- about 100 deg. of the mix- 
ture of the vapors and the combustion gases. 

The heat of condensation of the 42 kg. of steam pres- 
ent in the exhaust gases is more than sufficient to 
supply the heat necessary for the diffusion, preheating 
of the juice, etc., if the two following assumptions are 
considered : 

a. That the temperature; at which the heat can be 
made available is high enough. 

b. That the required percentage of steam can be 
separated from the mixture of steam and gas. 

The dew-point of the mixture of steam and gas is 
important for the consideration of these two points, as 
is shown in Table V. The table shows that in practice 
a dew-point of 83 to 85 must lx* figured, which means 
that at this temperature the condensation of steam 
begins. The percentage of steam condensing is greater 
the lower the point at which the mixture of steam and 
gas is cooled. Further calculations show that the heat 
of about 70 per cent of the steam content can be 
obtained by condensing the same, if the temperature is 
lowered 15 deg. below the dew-point- that is, down to 
about 70 (leg. 0. This temperature, however, is suffi- 
cient for only a small part of the heat consumption of 
the sugar factory, and it is therefore necessary to raise 
the temperature by means of a heat pump. 


Effect of Drying on Heat Economy 

The following considerations show how the heat 
economy is influenced by the utilization of the exhaust 
heat from the drying of the shavings and also by the 
necessary rise in temperature difference. 

It is assumed that the mechanical energy necessary 
for raising the temperature must he generated by 
means of steam power. A study of Fig. 5 shows that of 
the 42 kg. of steam contained in the exhaust gases, 
about 16 kg. can be used m the sugar factory, which 
must be made available by cooling the mixture of steam 
and gas to from 75 to 77 deg. C. This corresponds to 



VIC, :»-llKAT DISTRIBUTION IN PDA NT INCLUDING 
DRYING OF SHAVINGS 


^4 BhjRiv H — Uowfcr engine. C — Condenser. 1 — CalorUntor 

for diffusion. jj-R—Fre-heaterH for the Juioe. MV— Evaporators 
«. b— Secondary evaporators. D—Drier for shavings, h — Heat 
exchanger, Driving turblp f for heat pump. (7— Heat pump. 
fj — Heat transformer. ^ f 



FIG b HEAT DISTRIBUTION IN SYSTEM USING VAPOR 
C< >M PRESSOR ON PRIMARY AND SECONDARY 
EVAPORATION SYSTEMS 

.1 - -Builei />’ — Condenser C — Sha\lng.s drier f ) — Heat * x- 
< hanger E Heat transformer. F — Vapor compressor for sec- 
ondary evaporator (2 — Heal pump. 7/ —Vapor compressor 1 — 

( 'almizator for diffusion. 2-a — Heaters for thin liquor rt, h — 
S«‘i ondary evaporators. 

Total eonsuniptlon of electric energy — 66 kw. 

a steam pressure of only 0.4 atmosphere absolute, 
which must be raised to a pressure of 1.6 atmospheres 
absolute if the heating temperature is to be 108 deg. 
—that is, as high as the temperature of the vapors 
otherwise used for heating purposes. For this purpose, 
the driving turbine must produce an energy of 81.5 
cal. for 1 kg. of generated steam, at a compressor 
efficiency of 65 per cent. If the turbine is driven with 
live steam (of 13 atmospheres absolute and 300 deg. C.) 
and gives up its exhaust steam to the exhaust steam 
distributor at a back pressure of 1.75 atmospheres 
absolute, corresponding to a saturation temperature of 
115 deg. C., then at 55 per cent efficiency 55.2 cal. per 
kg. of live steam is transformed into mechanical 
energy, and accordingly 0.G77 kg. of vapor can be gen- 
erated by means of 1 kg. of steam. 

The operating conditions of the vapor compressor 
are shown in Fig. 5. It may be seen that a small part 
of the exhaust heat of the drying plant corresponding 
to 4 kg, of steam can be made available without a 
preliminary rise of temperature. 

The final result of a program carried out according 
to Fig. 5 is a steam consumption of 53 kg. of steam 
per 100 kg. of beets. In contrast to the plan of Fig. 
4, this means a saving of steam of 3.9 kg. — that is, 
7 per cent. This saving seems to be very small, but is 
explained by the fact that in order to obtain the highest 
possible capacity of the driving engine of the heat 
pump, no attention has been paid to the installation of 
the preliminary boiler of Fig. 4. When it is considered 
that even without the use of the exhaust heat of the 
drying plant a lower level of steam consumption — viz., 
48 — can be reached by increasing the number of the 
preliminary boilers arranged in series, the conclusion 
may be justified that, basing the operation on steam 
economy alone, the use of the exhaust heat from the 
drying of the shavings produces no economical result. 

More favorable results are obtained by providing the 
primary and secondary evaporation systems with a 
vapor compressor. In this case a much larger part of 
the exhaust heat of the drying plant can be used and 
the boiler would have to generate only a part of the 
steam necessary for covering the losses. Such a work- 
ing plan is shown in Fig. 6, according to which 49 kg. 
of steam besides 6.6 kw,-hr. per 100 kg. of beets is 
necessary. If the electrical energy must be generated 
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by means of steam power in a condensing turbine, the 
entire steam consumption Amounts to 49 kg., which is 
as great as when no vapor compression is used. 

However, with hydro-electric energy, conditions may 
be entirely different, and the relation between energy 
and coal consumption, which is based upon the efficiency 
of the power engine, is eliminated. In that case it is 
possible to reduce the operating costs by one-half or 
more of the costs required with steam operation 
exclusively. 

Fields of Application of Evaporation 
by Compression 

Summing up the conclusions derived from a consid- 
eration of the points outlined above, the prospects for 
a successful application of evaporation by compression 
do not appear especially favorable, if judged only from 
the viewpoint of heat economy. In practice, however, 
conditions are frequently not such as to make the evap- 
oration a secondary operation utilizing exhaust steam. 
Often the problem arises how to operate the evaporation 
process independent of other operations in a most eco- 
nomical way. However, despite the fact that from a 
thermal standpoint nothing would hinder the multiple- 
effect evaporator from being operated in a manner as 
economically favorable as the compression evaporator, 
practical objections often arise against such an in- 
stallation. 

One principal objection to multiple-effect installations 
is the fact that the temperatures in the various stages 
are different. This results in objectionably high pres- 
sures in the first stages under certain conditions. Often 
multiple-effect evaporation cannot he used in any event, 
this being the case if, in consideration of the properties 
<>f the final product and of the physical and chemical 
conditions of the liquid to be evaporated, a certain 
t vaporation temperature has to be chosen, which tem- 
perature can be raised only within small limits. In 
such cases the compression system has in many in- 
stances great advantage from the standpoint of heat 



economy. As an example, the evaporation of milk, fruit 
juices and tanning materials may be chosen. In inor- 
ganic chemistry, there are also many such examples. 

The economy of compression evaporation can be 
questioned if we have to deal with a considerable rise 
of the boiling point. But even in such cases, larger 
installations can be favorably operated if we take into 
consideration that the rise in the boiling point is a 
function of the concentration. In order to explain this 
relation, let us turn to Fig. 7. A distinction must be 
made between the two principal cases. In the first, 
only the concentration must be raised by evaporating 
without a separation of the dissolved substance; in the 
other, the problem is to separate the dissolved substance 
in a solid form. In the latter case the boiling point 



H»i. X— KN'ITiOl^ I >1 \< J K \M 

rises to a maximum, at which point the separation of 
the salt begins and then remains constant. The curves, 
which represent the dependence of boiling point on con- 
centration, always have a certain resemblance in char- 
acter, and there are universal laws which determine 
this function. The figure shows the boiling conditions 
of caustic soda and ammonium sulphate solutions,. The 
first case involves a concentration of the solution and 
the second a separation of salt. The curve shows that 
the rise in the boiling point, corresponding to the con- 
centration at the start, is usually low, and that a con- 
siderable percentage of water can be evaporated with 
only a small rise in the boiling point of 4 or 5 deg. 
The practical conclusion that must be drawn from this 
is that the evaporation process should be done in two 
separate stages : A preliminary concentration in which 
the greater part of the water is evaporated in the com- 
pression evaporator under a slight rise of the boiling 
point, and a secondary evaporation with a greater tem- 
perature drop in a single- or multiple-effect evaporator 
heated in the usual manner. 

The conditions are especially favorable for the com- 
pression evaporator, when evaporation must be done 
at low temperatures and when, at the same time, steam 
must be supplied to a heating plant. It is not possible 
to use the exhaust heat of the evaporator directly, 
because the temperature would be too low. On the 
other hand, in the case of compression evaporation, tfae 
exhaust steam of the driving turbine can be fully 
utilized at any desirable pressure — that is, at any 
desirable temperature. A plan of operation is shown 
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in Fig. 8, where, in the temperature entropy diagram, 
the operation of the compression and the driving engine 
is shown, and where the temperatures and relation of 
heat economy can also be seen. 

An example of this basic arrangement which has been 
put into successful operation in practice is shown in 
Fig. 9. 

Evaporating Fruit .Juice 

A fruit juice of a very important foodstuff industry 
must be concentrated to a sixth part of its original 
weight. The final product is of such a thick consistency 
as to make it impossible to evaporate the last portion 
of water in a tube evaporator. For this purpose a 
steam-jacketed bowl heated with a sufficiently great 
drop in temperature seems to bo better adapted. The 
evaporation temperature must be about (>0 deg. C. 

The evaporation is done as follows: The preliminary 
concentration of 1:3 is done in the compression evap- 
orator, then the final concentration of 1:2 in a bowl. 
Eighty per cent of the water is evaporated in the com- 
pression evaporator; 20 per cent in the secondary 
evaporator. Both evaporators are operated under the 
same vacuum. The exhaust steam of the driving tur- 
bine of the compressor is exhausted at a pressure of 
5 or 10 lb. gage and to a large extent serves to heat 


TAHLE M RESULTS OK \ MILK 1A \eoil \TloN 1M. \ NT 
CnrUMMitriitioii I 5 

Height of the Imtotnelei , min 7 15 

Vacuum evaporator , mm 585 

Vacuum boat mg chamber, mm 545 

Estimated temperature ol vapor*, deg ( ' 60 5 

Measured temperature of vapors, deg (’ 50 

Temperature of heating at earn, estimated, deg C 65 1 

Temperature of heat mg steam, measun d. deg C 65 

Duration of the evaporation 6 hr , 25 mm 

Average evaporation per In , kg 1,680 

Voltage 245 

Intimnity of current, amp 02 

Energy eouBum{>t mn, k a 51 4 

Water evaporation for I kw -hr , kg 55 5 

Water evaporation for I lip -hr , kg 45 0 



FI 0 10 — INSTALLATION OPERATING ON ARRANGEMENT 
SHOWN " N FIG. 9 


the secondary evaporator. The remainder serves to 
cover the loss by radiation. 

The installation shown in Fig. 9 evaporates alto- 
gether 1,000 4- 250 1,250 kg. of water per hour. 

Formerly, when using a single-effect evaporator, 1,500 
kg. of steam per hour was necessary. The new opera- 
tion reduces the consumption to 440 kg. per hour, which 
means a saving of 70 per cent of the former steam 
consumption. Fig. 10 is a photograph of an installa- 
tion which operates according to the plan shown in Fig. 
9, but which has a much larger evaporation capacity. 
Fig. 1 1 shows an installation in Switzerland for the 
vacuum evaporation of milk. This plant is electrically 



FIG 11— SWISS INSTALLATION FOR EVAPORATION 
OF MTLK 

operated, on account of the comparatively high cost of 
coal. Table VI shows results of operations over long 
periods. The specific figures on the evaporation capac- 
ities are therefore correct for normal operations. 

Fig. 12 shows another electrical installation for evap- 
orating milk. The electric motor was eventually re- 
placed by a steam turbine, the exhaust steam of which 
is used principally for preheating purposes, so that in 
this case the operation by means of steam proved to 
be much superior to the electrically operated plant. 

R£sum£ 

The field of operation for the compression evaporator 
is limited Compression evaporation may possess very 
considerable advantages if operated in its proper field. 
Examples on conditions which justify its use are: 

Where the evaporation has to be done at a certain 
temperature because of the properties of the liquid, 
which means that it has to be done in a single-effect 
evaporator. 

Where the direct use of the vapors of the evaporator 
is not possible on account of special conditions men- 
tioned above— the temperature is too low, or because 
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the vapors carry over volatile acids and therefore it 
would not be possible to use them. 

The characteristic of the compression evaporator 
which should be emphasized in connection with the use 
of exhaust steam is that the temperature at which the 
exhaust steam is used can he made entirely indepeyident 
of the temperature of evaporation in the evaporator. 

Economy of the Compression 
The capacity of the evaporator in respect to the 
evaporation of water depends primarily upon the extent 
of heating surface, the viscosity of the liquid to be 
evaporated, and the construction of the evaporator, 
especially with regard to good circulation. 

On the other hand, in the case of vapor compression, 
the efficiencies of the compressors must be considered, 
and this, as previously mentioned, has a great bearing 
on the heat economy. Three special types of compres- 
sors have to be considered. 
a . Piston compressor (including rotary blowers). 
h. Turbo-compressors with steam-driven turbine 
(the electrical drive not to be considered). 
c. Injector-compressors. 

As a rule, the turbo-compressor is considered the 
most advantageous for the compression of vapors. This 
view is true in many cases, but not in all. The turbo- 
compressor allows a slight rise of temperature with 
good efficiencies of 60 to 65 per cent. As the rise in 
heat is effected by arranging separate stages in series, 
the efficiency can be kept at the same level independent 
of conditions of compression. There is no limit to the 
increase of the transmitted vapors as far as practical 
considerations go, especially when considering the pos- 
sibility of arranging several units in parallel. On the 
other hand, the capacity of the compressor is limited. 
In case of small quantities of vapors, the turbo-com- 
pressor can either not be operated at all, or only at a 
high cost and low efficiency. 



FICJ, 12 — ELECTRICALLY OPERATED INSTALLATION FOR 
EVAPORATION OF MILK 



FICJ. 13- THERMODYNAMIC EFFICIENCY OF 
INJECTOR-COMPRESSOR 


The piston compressor can be built for very small 
quantities as well as for larger quantities of vapor. 
The dimensions of the piston compressor would be too 
great in practice for very large quantities of vapor. In 
that case the engine would also be too expensive in 
comparison to the turbo-compressor. If it is desired to 
evaporate under small temperature drops (and that is 
generally the case) then the efficiency of the piston com- 
pressor is low because the mechanical friction is great, 
compared to its usefulness. 

The injector-compressor is of some importance. This 
from a thermodynamic viewpoint represents a simpli- 
fication of the energy transfer of the turbo-compressor 
with steam-driven turbine. The transfer of energy of 
the turbine is characterized by the following phases: 
Potential energy, kinetic, mechanical, kinetic, potential. 
With the injector-compressor, the third stage men- 
tioned above is eliminated and the kinetic energy is 
transformed directly into energy of velocity, and the 
latter, after being mixed with the vapors, is imme- 
diately changed back into kinetic energy. The evapora- 
tion, in the case of the injector-compressor, is in no 
way* limited. It would be of interest to compare the 
three possible methods of compression in respect to 
their suitability for compression evaporation. This can 
best be done by considering the function which, bearing 
in mind the above question, must be chosen as the rela- 
tion between capacity and that difference of saturation 
temperatures depending on the difference in pressure. 
The characteristics and efficiencies of turbo- and recip- 
rocating compressors are known. This is not so true 
in the case of the injector-compressor, concerning 
which accurate and complete figures are not known or 
have not been published. This can be understood when 
it is remembered that correct dimensioning of the 
injector-compressor is of much greater importance 
than technical experience and practice. A consideration 
of the injector-compressor at this point, therefore, is 
made possible only by the fact that the transfer of 
energy has been thoroughly studied in previous theo- 
retical and experimental investigations. It is impos- 
sible to say at this time whether the maximum 
conditions which have been determined can be consid- 
ered as final, as the experiments have not been fully 
completed. * 

Fig. 13 shows the characteristics and efficiencies 
which were obtained when the dimensions of the mix- 
ture and compression apparatus were systematically 
changed; as abscissa, that quantity of steam was 
chosen which is transmitted by 1 kg. live steam; as 
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ordinate, the temperature rise (always based on satura- 
tion) — i,e., the thermodynamic efficient, Character- 
istic of all curves is the fact that with increasing 
temperature the transmitting coefficient remains con- 
stant until a maximum is reached, and that then there 
is a sharp break in the curve and the delivery coeffi- 
cient approximately decreases linearly with rising tem- 
perature. The efficiency reaches a maximum of about 
32 per cent. 

Comparing the characteristics of the different forms 
of compression, in Fig. 14, it is observed that, in the 
case of the turbo-compressor, there is an appreciable 
increase of the quantity of steam transmitted when the 
rise in temperature may be smaller than under normal 
conditions of operation. If, with increasing concentra- 
tion the heat transfer, and therefore the evaporation, 
becomes smaller, a partial compensating effect takes 
place until the maximum of the increase in temperature 
is reached. Then, however,*’ further decrease of the 
evaporation efficiency brings us into a field where the 
compressor “pumps” and the operation is more or less 
at a standstill. The pumping can be avoided by lead- 
ing back a part of the vapor from the pressure side 
to the suction side, but this can be done only at a 
sacrifice of the efficiency. Attempts to avoid pumping 


Chou-after iatn 



FIG. 14--(’OMI'VK\TIVK < ’ H A K A < T E K I ST I < 'S OF DIFFERENT 
FORMS OF COMPRESSION 

by changing the number of stages of the compression 
complicates the operation. If the evaporator is so 
dimensioned that pumping does not occur, the turbo- 
compressor has various characteristics favorable to its 
practical operation. 

The piston compressor is characterized by an ap- 
proximately constant transmission of steam at variable 
temperatures. The slight decrease in transmission at 
increasing temperatures is explained by the fact that 
with increased compression the volumetric efficiency 



pic n— vxcrr.M kvworator with 

I N.J ECT< > K-t '« » M 1 ‘R ESS< » R 


decrease**. The approximate constant of the steam 
transmission will last as long as the required capacity 
of the driving engine. 

The injector-compressor shows a constant on the 
quantity of steam transmitted up to a certain rise in 
temperature; with a slightly increased temperature, the 
quantity of steam transmitted decreases. On consider- 
ing the efficiencies, it may be seen that the injector- 
compressor under normal conditions of operation does 
not show up much more unfavorably than the turbo- 
compressor. For this reason the injector-compressor 
must be considered especially in the case of plants of 
smaller capacities in which a turbo-compressor cannot 
be used. 

An injector-compressor cannot be used when the ex- 
haust heat of the evaporator must be used at a tem- 
perature which is higher than the required temperature 
of evaporation and which is also higher than the tem- 
perature of the heating system. In that case a 
turbo-compressor with steam-driven turbine must be 
considered. Vacuum evaporating plants with injector 
compressor have been installed in many cases. Fig. 15 
shows such a plant which evaporates 1,300 to 1,500 kg. 
of water per hour. . 

Conclusion 

The above discps$ion touches on the principal points 
which are of importance for the consideration of an 
economical application of compression evaporation. It 
has been shown: 

1. That often general conditions of heat economy 
existing in a plant are of greater importance for the 
choice of a system of evaporation than the economy of 
the evaporating system itself. 

2.. That for compression evaporation cases where the 
evaporation must take place at a certain temperature 
should be specially considered. 

3. That for the compression of vapors, a choice must 
usually be made between a t&rbo-compressor and 
injector-compressor, and that piston compressors are of 
smaller importance^ 
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Aims and Purposes of the 
American Institute of Chemistry 

Establishment of Professional and Economic Com- 
munity of Interest, Followed by Professional 
Recognition and Acknowledged Standing 

By F. D. Crank 

Newark Technical School, N.-w.nU \ .1 

T HE existence, no less than the prosperity, of the 
British Institute of Chemistry has stood for years 
as a challenge to American chemists. A similar society 
has been talked of, reported on — and the reports 
pigeonholed. The New Jersey Chemical Society has 
been urged to try it as a state matter, but some of the 
most interested people have been widely scattered, and 
many were sure that only a national society with state 
chapters could live. There was a strong undercurrent 
of belief that chemists themselves were not quite com- 
petent to say who was a chemist- -indeed, the unchal- 
lenged claim was made that no one knew what a 
chemist was. 

And now, without in the least deciding what they are, 
some chemists are very certain that they are through 
with being the one learned profession in the land with 
no economic organization. They are fed up with ‘‘hang- 
ing separately”; it can be no worse and surely will be 
more companionable to “hang together.” The chemists 
made temporary organization permanent on Keb. 5, 1923, 
and the American Institute of Chemistry is offering 
membership to all who consider themselves chemists. 

Should it be supported? There are good reasons 
why it should, the main one, the main reason for its 
existence, being that it is, first and foremost, an eco- 
nomic organization. 

What the Institute Offers * 

It takes a wholly unoccupied field in American chem- 
istry, offering neither opposition to nor competition 
with any existing chemical society. It just says: “Are 
you a chemist? You are welcome to our fellowship; 
you will find other chemists and you can classify your- 
selves; we are united for our common good.” That 
is something new in American chemistry; no other 
group has put being a chemist first. The Institute does 
this because the establishment and recognition of fellow- 
ship, of professional and economic community of inter- 
est, is its main purpose. 

The next step, which must follow, is professional rec- 
ognition and acknowledged standing. No other group, 
asking years of study and practice to attain proficiency 
and upon whose opinions life or property may depend, 
has ever rested so long without taking proper means 
to safeguard its members in the practice of their pro- 
fession. 

In some states a chemist may not get one hair legally 
abbreviated except at the hands of a licensed practi- 
tioner; in many his dead and empty arteries may not 
receive their due portion of the formaldehyde he, when 
living, may have made, except as it is administered by 
a state-licensed operator. In nearly all, perhaps by this 
time in all, states his accounts, whether he be alive or 
dead, will go smoothly before courts and tax collectors 
only if they are presented by a certified public account- 
ant — that is, by a state-licensed bookkeeper. Meanwhile 
the chemists, “in dispersed phase,” take what is handed 
them and are ip economic competition with anyone who 


chooses to pass out cards printed “chemist” or who may 
have assumed a Doctorate on no firmer grounds than a 
marked foreign accent. “William's college degrees,” so 
liberally bestowed in the early days of the Chemists’ 
Club, when the dusky William “doctored” everybody, 
might stand today, to the man in the street, as well as 
any. How can anyone say whence they came when the 
holder bloweth as he listeth? 

To Establish Chemistry as a Profession 

Slowly, perhaps, but surely, the American Institute of 
Chemistry is going to put the practice of chemistry as 
a profession on as certain a foundation as any other, 
making that foundation broad enough to hold every 
honest practitioner. This is not a new duty; it is a 
neglected one. The profession which lacks the gumption 
to recognize itself deserves obscurity. 

Now that chemistry has ceased to be a war baby, it 
again sells in a buyer’s rfiarket. “The way to make 
money is to get hold of a creative enthusiast and keep 
him on wages” is a recipe for riches only as long as 
that kept fellow spends neither some of his time nor a 
little of those wages in finding out what his creation is 
really worth. Many chemists today are on as economi- 
cally false and unsound a basis as the average farmer, 
and since there aren’t enough of them (and their wives) 
to elect a chemists’ bloc, it is unlikely that there will l>e 
any Chemists’ Chemical Banks, with easy loans, set up 
for their supposed benefit. Supply and demand rule 
mobs but serve armies; an organized profession CRtt 4 
foresee demands and prepare to fill them, and can lo£&te 
deficits and surpluses and interchange them far bettet 
than individuals. Sellers of ideas and services too oftMt%’ 
get what is left after all else are well paid simply be- 
cause they know of no better market than the one at 
hand. The American Institute of Chemistry proposes 
to study impartially the markets for substances, serv- 
ices and ideas, putting each tub on its own bottom and 
then seeing that it has a fair chance to stand. It will 
succeed in this, because as an economic fellowship of 
recognized ability it will enter a seller’s market with 
offerings worth their price because guaranted as to 
quantity and quality. 

Manufacture of Cane Sugar 

Although the value of cane sugar has depreciated 
considerably, an increase in the quantity produced in 
the United States during 1921 is recorded in the reports 
of the Bureau of the Census. The total value of 
products for 1921 amounted to $23,153,000, as compared 
with $57,741,000 in 1919, representing a decrease of 
59.9 per cent over a 2-year period. In compiling these 
statistics refineries making refined sugar from imported 
or domestic raw sugar have not been included, but 
only those manufacturing sugar, sirup and molasses 
directly from the cane. 

The decrease in value of cane sugar has resulted in 
a decrease in the number of persons employed. Many 
of the smaller factories in operation in 1919 were re- 
ported in 1921 as idle or out of business. The decrease 
in number of those employed, therefore, cannot be at- 
tributed entirely to the fact that the manufacture of 
cane sugar is a seasonal industry, for in December, 
the month of maximum employment, there were 14,084 
wage earners and in February and March, the period 
of minimum employment, approximately 1,866 — the 
minimum representing J3.3 per cent of the maximum. 
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Legal Notes 


By Wellington Gustin 
O f th<>rhi< HK«> Mur 


Goods in Bankruptcy 

Return of Merchandise Stored Not a Preference 
in Favor of Creditor 

Some interesting propositions are involved in the 
bankruptcy case of Rosenbloom Leather Co. on petition 
of the Consolidated Rubber Co. The case came up on 
a petition to review an order of the referee denying the 
Rubber company the right to reclaim certain rubber 
products in the hands of the trustee in bankruptcy 
which were in the physical possession of the bankrupt 
at the time of the filing of the involuntary petition. 
280 Federal 139. 

No Absolute Sale Involved 

The bankrupt was engaged in business in Michigan 
and apparently had contract for the sale of the Rubber 
company's products in the state. The Rubber company 
is an Ohio corporation and was not authorized to do 
business in Michigan. The bankrupt was to sell the 
Ohio corporation’s products in Michigan at a price fixed 
by the latter, collect the money and remit the price less 
his compensation, which was fixed as a commission of 
12£ per cent. These provisions were strictly carried 
out, and the court found that the facts did not con- 
stitute an absolute sale to the bankrupt. 

The referee held that the transactions between the 
parties was a conditional sale to the bankrupt, for resale 
by him, and therefore void as regards the reservation, 
because not filed for public record as required by 
Michigan law; and he further held that if such agree- 
ment would thereby create an agency in the bankrupt 
to sell such property for the Consolidated Rubber Co., 
the latter would be barred from recovery by reason of 
its failure to obtain a license to do business in Michigan 
as required by statute of that state, invalidating the 
contracts of foreign corporation violating such statute 
in this respect. 


title remaining in the Rubber company until resale by 
the bankrupt, or an arrangement of pure agency. 

This settlement did not effect a voidable preference 
in favor of a creditor. The court says on the point; 
“The contract under which the goods were delivered 
to the bankrupt having been made prior to the statutory 
4 months’ period before bankruptcy, for a present con- 
sideration, and the rights of the parties with respect 
thereto bring valid and enforceable as between them, the 
surrender of possession of this property was merely 
a delivery thereof to its owner, to which the latter was 
entitled, and was not a transfer by the bankrupt of his 
property to one of his creditors and hence such transfer 
did not constitute a preference.” 25 Sup. Ct. 306. 

Failure to Obtain License Does Not Prevent 
Recovery of Property 

Again, the court said the referee was in error in 
holding that, if the relation between the parties should 
be treated as that of principal and agent, and not of 
vendor and vendee, the Rubber company would be 
deprived of the right to recover by its failure, as a 
foreign corporation, to comply with the statute of 
Michigan requiring such corporation to obtain a license 
to do business in the state and making void all contracts 
entered into by any such corporation in default. It is 
the settled rule of the Michigan Supreme Court, by 
which the federal court in that district is bound, that 
a foreign corporation which has not obtained the neces- 
sary license to do business in Michigan does not thereby 
lose the right to protect and recover its property from 
loss or injury, where such right does not depend upon 
a contract made in violation of this statute, but arises 
irrespective and regardless of any contractual rights, 
and that under such circumstances it does not forfeit 
such property but may recover possession thereof, if 
otherwise entitled to it, in a proper tort action, such as 
replevin. 

There being no fraud shown or claimed in making of 
either the original agreement or subsequent settlement, 
the court said the order of the referee must be set 
aside. 


Perkins Glue Patent Not Infringed 

Application of Second Step of Process to Natural Base 
Permissible Under the Law 


Goods in Question Only Stored for 
Rubber Company 

Now further facts disclosed showed that within 4 
months prior to bankruptcy the* bankrupt ceased selling 
the Rubber company’s product and it was agreed be- 
tween them that the goods which then remained with 
the bankrupt should be stored on the premises for 
the Rubber company. These were the goods involved in 
this suit. 

The U. S. District Court held that the effect of this 
settlement was to release both the Rubber company and 
the bankrupt from their respective obligations under 
their earlier agreement, and to restore them to the 
positions occupied by them before its making. After 
this settlement the court held the title to this mer- 
chandise was vested in the Rubber company, if not be- 
fore. This disposed of the question under the original 
contract between the parties as to whether the agree- 
ment was one of absolute sale with an attempted reten- 
tion of title, operating as a chattel mortgage lien, in 
the Rubber company, a contp *t of conditional sale, with 


Further litigation, with a most recent decision, over 
the Perkins reissue patent No. 13,436 (original No. 
1,020,655) comes from the United States Circuit Court 
of Appeals, Second Circuit. Suit was begun in the 
District Court by the Perkins Glue Co. against the 
Standard Furniture Co., of Herkimer, N. Y., and there 
resulted in a decree for 1 he plaintiff. This decree has 
now been reversed on appeal, and the cause remanded 
with directions to dismiss. 

in the case at bar the court points out the results 
reached on this patent in the Circuit Court of Appeals 
in the case of Solva, etc., Co., vs. Perkins, etc., Co., 
251 Fed. Rep. 64.’ These results were that the process 
disclosed by Perkins consisted of two parts or steps, 
and that each of the steps considered by itself was old, 
but the product was new and patentable. Without 
agreement or disagreement with this result the court 
here accepted it for purposes of present decision. 

After the decision in the Solva case the mandated 
court ruled that only these claims remained valid 


*See also Chem. d Met., vol. 28, p. 124, Jan. 17, 1923, 
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“which included the two steps [of the process] and only 
when their use results in Perkins glue, together with 
such additional claims as count on such glue as ? prod- 
uct of the two steps and no others.” Subsequently to 
this Perkins disclaimed niter alia from claims 13 and 
38 of the reissue patent "any process of making glue 
excepting where the starch or starchy product of carbo- 
hydrate subjected to the process is degenerated to the 
extent described in” the reissue. 280 Federal 729. 

In the present case it was claimed that defendant 
procured starch so degenerated as to be in a condition 
equivalent to starch treated by Perkins’ first process, 
and then gave to that substance Perkins’ second process 
and so obtained Perkins’ product. 

Natural Product Has Properties of 
Degenerated Starch 

Perkins’ expert witness defined degeneration as “a 
certain proportioning of resulting viscosity, cohesive- 
ness and adhesiveness.” But defendant’s evidence 
showed that the starchy substance or carbohydrates, 
called viscamite, which it used as a base for its alleged 
infringing glue, is a natural product, and that it re- 
ceived no chemical treatment whatever. The court said 
the fact was that the earth had been found to produce 
a starch which plaintiff admitted is the exact equivalent 
of what Perkins made by his first process. 

This product of nature cannot per xe be covered by 
any patent, and it certainly is not the result of any 
process devised by Perkins, says the court. Therefore, 
accepting the decision in the Splva case referred to 
above as interpreted and apparently acquiesced in by 
plaintiff, there could be no infringement, because the 
defendant is not using a glue which is the result of both 
steps of Perkins’ patent. 

But going further than this and examining the proc- 
ess used by defendant in making its glue, the c^urt 
found that “starting with the natural starch base, a 
mixture is made ultimately containing about two and 
one-third parts of water to one part of starch base by 
weight and about 3 per cent of caustic soda based on 
the weight of the starch.” 

The court found that some accident of nature or the 
skill of agriculturists has produced and put on the mar- 
ket a cassava starch of that degree of viscosity, etc., 
which Perkins achieved by his degenerative process. 

Applying Second Step of Process to Natural 
Base Does Not Infringe 

With such starch the defendant by using methods as 
old as the Belgian patent to Gerard of June, 1874, ha-- 
produced a substance which plaintiff says is Perkins 
glue. Perhaps it is in result, says the court, but it can- 
not be the same thing in a patentable sense because 
nature has supplied the base and Gerard the process. 
The only reason that justified prior courts holding Per- 
kins’ product patentably new was by finding it the 
peculiar result of a combination of two processes 
severally old. There was no such foundation for a find- 
ing in this case. Nature or the farmer (so to speak) 
has superseded the first half of Perkins method, and 
the second half was not new; the product of a natural 
base treated by an old process cannot be an infringe- 
ment under any view of the law. 

“Plaintiff has defined its product as a ‘new vegetable 
glue as good as animal glue for veneering.' We think 
that this definition is not advanced by embodying it 
in a laudatory phrase descriptive of intended result. 

“We may agree that Perkins disclosed a ‘new 


vegetable glue’ — i.e., a manufactured product. There 
are some manufactured products so broadly new that 
the same thing, however produced, may be within the 
invention’s broad range of equivalents. This is a ques- 
tion of fact, but on the prior art and the evidence- 
herein as to modern cassava starch, Perkins vegetable- 
glue is not such a product. We think, therefore, that 
the lower court fell into error in substantially paying 
no attention to the nature of defendant’s starch base, 
and it is directed that the decree be reversed . . .. 

with directions to dismiss the bill ... on the 
ground of non-infringement. 

The Sulphur Industry of the World 

For some years Italy has been the greatest exporter 
of sulphur. During the past 3 years, however, the* 
United States has become f the chief source of supply, 
owing to the exceptionally low cost of production. 
Japan now ranks third in importance as an exporter of 
this commodity. Although free or native sulphur is 
devoted to many different uses, it has been estimated 
that more than half the consumption is in the manufac- 
ture of sulphuric acid. Large quantities are also used 
in the sulphite process of digesting wood pulp for paper 
manufacture, as a fungicide for grape vines and hops 
and as a fertilizer, insecticide, fumigant and sheep 
dip. Moreover, the vulcanization of rubber, the manu- 
facture of matches, explosives, dyes and cements, as well 
as photography and medicine, all draw heavily upon 
the sulphur supply. 

During the war Japan, which next to the United 
States and Italy is the chief producer and exporter of 
sulphur, greatly increased its output. A record of 
116,000 tons was reached in 1917, as compared with 
an average of 49,000 tons in previous years. Practically 
all the sulphur produced in Japan was exported previous 
to 1917, as there is normally very little demand for 
it in the home market. Since the war, however, both 
production and exports have decreased in large measure. 

Of the total Japanese sulphur exports, 45 per cent 
went to the United States, the largest consumer, prior 
to the war. For the most part, these shipments were 
used in the paper-making industry of the Northwest. 
The difference in freight charges in shipments across 
the Pacific, in comparison with those from Louisiana 
and Texas, is the cause of the large amount still im- 
ported from Japan. The opening of the Panama Canal, 
however, has made the Gulf ports easily accessible to 
the Pacific Coast and in future the American producing 
regions can doubtless satisfy the home market. Austra- 
lia had also relied upon Japan previous to the war for 
sulphur supplies, as she imported 35 per cent of the total 
Japanese output. However, in 1920, the last year for 
which figures are available, Japan exported the larger 
part of her reduced output to India, replacing almost 
entirely the Sicilian product. 

American sulphur has recently been exported in large 
quantities. Previous to 1917, an average of 60,000 tons 
was shipped annually to foreign markets. Of this 
amount, 88 per cent went to three countries alone — 
45 per cent to France, 31 per cent to Canada and 12 
per cent, to Germany. In the first 9 months of 1922, 
statistics show that sulphur exports from the United 
States amounted to more than 400,000 tons and although 
each country imported a smaller quantity than previ- 
ously, the export market has expanded so that these 
three countries used only 55 per cent of the total amount 
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Byproduct* Oven Heat Balance 

I). S. Chamberlain and E. W. Mc- 
Govern, of Bethlehem, Pa., published 
in Vim Aye-krand for Feb. 17, 1923, a 
complete heat balance for a battery of 
byproduct coke ovens which gives a 
good cheek on current figures for the 
heat loss of endothermic reactions in 
the change of coal to coke. 

The data used in this heat balance 
were obtained from a battery of hop- 
pers ovens, which are in this case uni<]iie 
in that they have 106 ovens per battery. 
As this is the largest number of oven-, 
per battery known to us, this operation 
is conspicuous in that the control is so 
perfect and the results so uniform. 
The results obtained from the follow- 
ing data indicate the rapid development 
in the construction of regenerative by- 
product coke ovens. 
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The difference between the heat input 
rind the heat output, as developed from 
the preceding data, amounts to 804.0 
$.t.u. per pound of coal. On a percent- 
age basis of 5.16, this figure comes 
within the range of results as deter- 
mined by Constam and Kolbe. As the 
endothermic reactions, taking place in 
tile coking operation, vary with the type 
of coal, the indication is that the heat 
required to coke such mixtures as used 
in the byproduct coke ovens in the 
United States is greater than that re- 
quired for English coals, The B.t.u. 
value of 804.0 was practically checked 
by a heat balance run on a battery of 
Semet-Solvay ovens in the early part 
of 1922, at which time a B,t^ value of 


Important Article* 

In Current Literature 
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la , it Ion date 
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788.0 was obtained, amounting to 
heat loss of 5.06 per cent. 

In conclusion, the advance in the de- 
velopment of the byproduct coke oven, 
in so far as a heat balance is concerned, 
will be made evident by a decided re- 
duction in the latent heat in the fuel 
gas. This will be brought about by an 
oven construction that will reduce the 
total heat going out the stack as well 
as reduce the radiation and convection 
losses. In other words, the total gas 
used as fuel gas for heating the battery 
will eventually be reduced to a percent- 
age of 35.0 or less. 


American and English Ball Clays 

The Bureau of Standards has recently 
completed a study of the twenty-one 
varieties of ball clay that are used in 
the largest quantities in the manufac- 
ture of china, semi-porcelain, electrical 
porcelain, tile and sanitary ware. The 
results of this study have been made 
the subject of a recent publication by 
the bureau. 

Determinations were made of the fol- 
lowing data: Water of plasticity, 
amount passing through a 120-mesh 
sieve, shrinkage when dried, rate of 
flow of slips, cohesion when plastic, dry 


transverse strength when mixed with 
an equal amount of flint, time required 
to oxidize carbonaceous content at 750 
deg. 0., burning behavior, porosity and 
volume changes from Orton Seger cone 
01 to cone 12 and coloring effect in a 
standard body. 

The American clays were found to 
be much cleaner than the English clays 
and contained less coarse mineral mat- 
ter and dirt which would be removed in 
lawning the body after blunging. The 
Kentucky clays were almost free from 
such material, and the Tennessee clays 
contained only a small amount, while 
the English clays were less desirable in 
this respect. 

No great differences were noted in 
water of plasticity, the range of vari- 
ation falling within a few per cent. 
The Dorset clay exhibited the highest 
shrinkage. All the clays studied 
warped in drying, but none of them de- 
veloped cracks. 

The transverse strength of equal mix- 
tures of the clays with commercial pot- 
ters flint was determined to give a 
better indication of the comparative 
bonding power of the clays in a body 
than would be indicated by the modulus 
of rupture of the clay alone. The aver- 
age modulus of rupture of the Tennes- 
see clays tested was 366 lb. per square 
inch, the Kentucky clays averaged 282 
lb. per square inch, the clays from Dor- 
set, England, 405 lb. per square inch, 
the Devonshire days 443 lb. per square 
inch, and English clays, whose exact 
source was not known, 419 lb. per 
square inch. In general the English 
clays were stronger than the domestic, 
but two of the American clays compared 
favorably with the average English 
clay. 

From the results obtained the rate 
of flow of slips from the efflux vis- 
cosimeter did not appear to be a valu- 
able criterion of the inherent plastic 
qualities for use in comparing ball clays. 

Strength and Burning Behavior 

The cohesive strengths of the plastic 
clays were determined at different 
water contents and are shown graph- 
ically. These results showed no dis- 
tinctions which compared with the value 
of the clays for jiggering, as judged by 
practical potters. 

Some of the English clays are very 
high in carbonaceous matter, 11 hours 
being required in two cases to remove 
completely the black core from speci- 
mens l}xljx2 in. The clays from 
Devonshire as a class required the long- 
est time for oxidation. The Dorset 
clays and those from Tennessee con- 
tained a moderate amount of carbona- 
ceous matter, while the Kentucky clay3 
contained but little. It was noticed 
that there was a relationship between 
the amount of carbonaceous matter and 
the strength when dry, the more carbo- 
naceous clays usually being stronger. 

The burning behavior of the Amer- 
ican and English clays was radically 
different. The English clays vitrified 
at a low temperature and remained 
almost constant in porosity and volume 
up to cone 12, No evidence of over- 
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burning was noticed at that temper- 
ature. There was some variation in 
the burning behavior of the clays from 
Devonshire, but the Dorset clays under- 
went practically the same changes in 
firing. The American clays showed a 
gradual reduction in porosity from cone 
01 to cone 12. Tennessee ball clay No. 
5 was the only domestic clay which 
vitrified at cone 8. Tennessee No. 
matured at cone 10, and Tennessee No. 
11 and Kentucky No. 4 at cone 12. The 
other two Kentucky clays studied were 
not vitrified at cone 12. Throughout 
the firing range studied the American 
clays were constantly changing in 
volume. 


the prices ruling are well maintained 
and represent several times the value 
of the crude tar, such as is sold to a 
central distillation plant. 

If the producer of tar considers it 
economically justifiable to proceed some 
distance further and win from the 
above-noted broad fractions such de- 
rivatives as naphthalene, carbolic and 
cresylie acids, anthracene paste, etc., 
he is always sure of a ready market. 
New applications of all these products 
are constantly appearing. Even if 
hydrogenation of naphthalene and of 
phenol fail to come to maturity in the 
United States, the tar acids will find 


General Results 


ready markets in the production of the 
millions of pounds of phenol-formalde,- 
hyde condensation products made here 
annually, and in the manufacture of 
synthetic tannins and other products of ' 
the dye and fine-chemical industries. 

Finally, in many instances, a central 
distillation plant cannot absorb the out- 
put of tar from certain districts, and 'in 
other cases transport charges render the 
disposal of crude tar almost unprofit- 
able. In these cases, distillation by the 
producer provides a happy alternative 
and one which is far more remunerative 
than that of disposing of the crude tar 
for fuel purposes. 


In the standard body the Tennessee 
clays as a class showed the best color. 
The Kentucky and Devon clays were 
fair in this regard, while the Dorset 
clays were comparatively poor in coloi- 
mg effect. 

Although the English clays have a 
more desirable firing behavior and 
greater strength when dry, the Amer- 
ican clays contain less material to be 
removed in body preparation, contain 
less carbonaceous matter which may 
lead to trouble in firing, and burn to a 
better color in the body. Because of 
their better color they may be used in 
larger quantities, thereby overcoming 
in a measure their lower strength. With 
a slight adjustment in flux content of 
the body they may be successfully used 
to replace the English clays. 

All of the results are given in tabular 
form and graphically when feasible. A 
detailed description of each individual 
clay is given, and a classification of 
ball clays based on their properties has 
been drawn from the results of the 
work. 

(Paper 227, by H. H. Shotwell. The 
complete paper may be purchased from 
the Superintendent of Documents, Gov 
eminent Printing Office, Washington, 
D. C., for 10 cents). 


Difltilling Coal Tar in Europe 

In the Feb. 10, 1923, issue of (7o« 
Age-Record, R. Furness discusses in 
some detail the current tendencies in 
coal-tar distillation practice in Europe, 
with particular attention to the situa- 
tion in England. A special point is 
made of the increased profit which may 
be realized by the tar producer if he 
carries on at least partial distillation in 
his own plant and does not sell the 
crude product. 

Mr. Furness’ article may be summed 
up as follows: The increased tendency 
toward decentralization of the tar dis- 
tillation industry is a marked feature of 
European practice today, and is one 
which could advantageously be adopted 
in America. Special stills, which com- 
bine ease and cheapness in running, are 
available, and a broad fractionation into 
light oils, creosote oils, anthracene oils 
and pitch is effected with the greatest 
simplicity. 

It has b.een shown that there are 
well-marked applications for these prod* 
ucts of broad fractionation, and that 


Recent # 

Chemical # Metallurgical Patents 


Manufacture of Phosphorus — In the 

following patent assigned to the Ferro 
Chemicals, Inc., of Washington, R. 
Franehot and K. P. McElroy, of Wash- 
ington, claim that phosphate rock may 
be reduced to produce phosphorus if 
it is heated in the presence of carbon 


and silica. The high temperature 
necessary to produce this change, 
which is carried out in a shaft furnace, 
is achieved with producer gas. The 
high temperature is osential to insure 
the fluidity of the oalcium silicate 
slags. The effluent gases contain both 


American Patents Issued Feb. 20, 1 923 


The follow mg numbers have been 
mle« teil from the latest available Issue of 
the o Ifu ml Uii'.ctU of t lie Lu ted States 
Latent Office bemuse tbe\ appeal to 
have peitment interest for r/ion i( Mtt 
i on del ,s Tlun will be studied latet b\ 
Chrm t( Mtt \s staff and those which, In 


ur Judgment, are most worthy will be 
published in absltaet. It is recognized 
that we eannot alwajs anticipate our 
readers' Interests anil accordingly this 
advanee list is published for the benefit 
of those who tnaj not care to aw r ult our 
judgment and synopsis 


1 ,445,(121 — • Process for Vulcanizing 
Rubber and Products Obtained Therel». 
Sidnev M. Oadwell, Leon la. N .1.. as- 
signor to the Naugatuck Chemical Co.. 
Connecticut. 

1 nr> 637 —Converting Aromatic Hnlo- 
tp>n Substitution Products Into Amines. 
Isa dor Miller. New York City, assignor 
to William M. Grosvenor. New \ ork 
Pitv. 

1 445 ( 544 — Material for the Production 
[»f Carbide, .lames H Kejd, Pittsburgh, 
Pa., assignor to International Nitrogen 
Co., Cleveland, Ohio. 

1 445,643 — Process of and Material for 
the’ Production of Metal Hvdratos and 
for the Production of das. James Henry 
Held, Readsboro, Vt , assignor to Thomas 
y. Hogan, Boston, Mass. 

1 , 445 , 660 — Process for the Extraction 
of Vanadium and Radium From Carno- 
tite Ores. War ten F. I’leeckcr. Boulder, 
Colo, assignor \u tin* Tungsten Products 
Co.. Boulder, Colo. 

1.445,685— Organic Arsenic Compound. 
Johann Hulsmann and JUrgen rallson, 
Leverkusen, m;ar Cologne, and Wilhelm 
drUttoflon, Elberfeld, Germany, assignors 
to Farben-Fabrlken vorin. Friedr. Bayer 
& Co.. Leverkusen. Germany. 

1 445,735— Method of Producing Coke. 
James G. West, Pittsburgh. Pa. 

1 445,919 — Treatment of Aluminum- 
Hvdrate Sludge. Charles W Souder, 
East St. Louis, III. assignor to Alumi- 
num Co. of America. Pittsburgh, Pa. 

1 , 445 , 935 — Agitator. Arthur C. Daman, 
Denver, Colo., and Thomas ,1. Penning 1, 
ton, Naugatuck, Conn. 

1,445,943 — Method of Treating Metal- 
lurgical Products. William A. Hai*ty, 
Buffalo, N. Y., and Frank W. Moore. 
Thorold, Ont. 

1.445,954 — Production of Smokeless 
Fuels and Coke. Stewart Roy Illing- 
worth. Brynfedwen, Radyr, Wales. 

1 , 445 , 973 — Oxygenated Blast for Metal- 
lurgical Furnaoes. Montague H, Rob- 


erts, Jersey Citv, N. .1., and Claude C. 
Van Nuys,’ New York, N. Y„ assignors 
to An Reduction Co., lire., New York. 

1 , 145,989— Coneontration of Minerals. 
Walter O Moreberdt, Austinvllle, Va., 
assignor to the New Jersey Zinc Co., 
New r York. , _ 

1 4 1(5,012— Process of Preparing Oxalic 
Acid. Geor ge Kolsky, Mamaroneck, N, Y. 

1 446,161) — Soluble Arsenic Compound 
and Process of Making the Same. Joseph 
K. Cullen. Midvale. Utah, assignor to 
United States Smelting. Refining & Min- 

,n L44°6,163 Manufacture of Oxy Deriv- 
atives of Anthraquinone. Arthur Hugh 
Davies, Carlisle, England, assignor to 
Scottish Dyes, Limited. Carlisle, Cumber- 

1,1 T, 4 4 M?5— Process for the Production 
of Potassium Sulphate. Camille Horst. 
Wlttelshehn, France. 

1,446.216 — Diamino - Dioxynrsenoben- 
seene-Silver oxide Compound and Process 
of Making Same. Alfred E. Sherndal. 
New York, assignor to Herman A. Metz, 
New York. , , 

1,446,301 — Manufacture of Threads, 
Filaments and the Like of Cellulose. 
Horace James Began, Coventry. Eng- 
land, assignor to Courtauldo, Ltd., Lon- 
don. England. 

1,446,307 — Process for the Recovery of 
Sulphur, Metallic Sulphides and the Like 
From a Condition of Emulsion Without 
Filtration on Evaporation. Bertram 
Hunt, London, England. A ... , 

1,446,375 — Concentration of Oxidized 
Ores Walter () Borcliordt, Austinvllle. 
Va., assignor to the New Jersey Zinc Co., 
New York. 

1,446,377— Treatment of Concentrates. 
Walter O. Borcherdt, Austinvllle. Va„ 
assignor to the New Jersey Zinc Co., 
New York « „ 

1.446,378 —Filtration of Ore Pulps. 
Walter O. Borcherdt, of Austinvllle, Va., 
assignor to the New Jersey Zinc Co., 
New York. 


Complete specifications of any United ting 10c. to the Commissioner of Patents, 
States patent may be obtained by remit- , Washington, D. C. 
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phosphorus and potassium, and the 
potassium compounds separate out 
first, after which the gases are still 
further cooled so that the phosphorus 
precipitates. The final effluent is fil- 
tered through charcoal to remove the 
last traces of phosphorus, after which 
the coke or charcoal containing these 
traces of phosphorus is returned to the 
furnace. (1,441,573. Jan. 9, 1923.) 

Artificial Bilk From Nitrocellulose— 
Emile Bindschedler, of Switzerland, 
and George Jucr, of Hopewell, Va„ 
have assigned the following process to 
the Tubize Artificial Silk Co. of 
America. It consists esentially in 
treating nitrocellulose with ethyl al- 
cohol in order to remove the water 
from the nitrocellulose. The dried 
product is then treated with acetone or 
one of its homologs. The resulting 
acetone collodion is spun into filaments 
by forcing it through spinnerets, and 
the resulting product is dried by pass- 
ing warm partly dried air over it. 
This process, by using dry nitrocellu- 
lose and dry acetone, avoids the detri- 
mental effect noted in other cases, and 
produces a lustrous silk. The acetone 
is recovered from the air and from the 
drier by means of benzene and petro- 
leum and certain acids. (1,441,203, 
1,441,204 and 1,441,205. Jan. 9, 1923.) 

Recovery of Nitrogen-Oxide Vapors 
— P. A. Guye of Switzerland and Al- 
bert Schmidt of France have assigned 
the following patent to L* Azote Fran- 
cais of Paris. Apparently aluminum 
oxide if perfectly anhydrous lias an 
affinity for nitrous vapors. This af- 
finity increases as the temperature at 
which alumina is dehydrated decreases. 
The patent is, however, applicable to 
dry gases only and must be carried out 
at low temperatures in order to obtain 
the highest absorption efficiency. ( 1 
443,220. Jan. 23, 1923.) 


Process for Treating Air — -Aithur B. 
Lamb, of Washington, D. (\, has de- 
veloped a method of treating air in 
order to free it from suspended mat- 
ter of all kinds, such as dust, smoke, 
pollens, bacteria, etc., and in addition 
to remove minute particles of such 
materials as saliva, respiratory excreta 
and other germ-laden and disease-pro- 
ducing particles. The general principle 
of the machine is that of an electric 
precipitator, and the particles are re- 
moved by being subjected to a strong 
electric potential during passage of 
air through the apparatus. Sterile air 
can thus be produced for therapeutic 
purposes, as, for example, in hospitals, 
etc. (1,442,(319. Jan. 1(3, 1923.) 

Non-Corrosive Refrigerating Solu- 
tion — N. A. Dubois, of Needham, Mass., 
has discovered a remedy for the ex- 
tremely corrosive action of refrigerat- 
ing solutions such as calcium chloride 
on refrigerating pipes, automobile 
radiators and other metallic substances. 
Calcium chlorides is often used because 
of its high solubility in water, even at 
very iow temperatures, but even cast- 
iron pipes are corroded to ti“ *ery great 


extent. The addition of one-tenth of 1 
per cent of the weight of the solution 
of a difficultly soluble chromate, such 
as zinc chromate, apparently prevents 
any corrosive action on the part of the 
solution. This is a rather surprising 
result, but seems to have been con- 
firmed in a parallel laboratory experi- 
ment. (1,442,330. Jan. 16, 1923.) 

Preparation of Dry Granular Cal- 
cium Acid Phosphate— C. T. Whittier, 
of Jersey City, has assigned the fol- 
lowing patent to the Royal Baking 
Powder Co., of New York. It deals 
with new methods of preparing cal- 
cium acid phosphate in any desired size 
of particle. The present method has 
consisted of grinding the material as 
it was produced. The new method au- 
tomatically produces grains of the size 
desired. Calcium phosphate is treated 
with sulphuric acid, and the calcium 
sulphate impurity is filtered off. This 
leaves a solution of monocalcium phos- 
phate in a more or less free phosphoric 
acid in solution. Previously this so- 
lution was evaporated until the mass 
on cooling was semi-solid. Then the 
free phosphoric acid was neutralized 
in a suitable kneading apparatus. The 
present system neutralizes the solution 
of monocalcium phosphate and sprays 
the dilute solution into a chamber con- 
taining hot air or heated water gas. 
By controlling the density of the solu- 
tion and the speed of spraying, 
particles of almost any size can be ob- 
tained as desired. (1,442,31K. Jan. 16, 
1923.) 

Saline Solutions Free From Colloidal 
Silica — G. A. Blanc, of Rome, Italy, 
has patented a process for obtaining 
clear saline solutions free from col- 
loidal silica. When many minerals, 
silicates and silica-containing minerals 
are treated with acid in order to ob- 
tain part of their constituents as 
soluble salt, one greut difficulty lies in 
the fact that colloidal silica is formed 
and comes through into the solution, 
making this distinctly cloudy. The 
process of avoiding this consists in 
pouring the acid solution through a 
layer of the silicate rock from which 
the soluble materials are to be ex- 
tracted in such a way as to produce no 
stirring whatever in the bed. The col- 
loidal silica then replaces the soluble 
materials of the rock and will not clog- 
up the granular bed in any way unless 
there is a mechanical disturbance. The 
solution may then be returned to ex- 
tract further soluble material. If the 
layer of colloidal silica which attaches 
itself to the granular particles is dis- 
turbed in any way, the filter bed be- 
comes so dense that no further filtra- 
tion can be effected. (1,443,674. Jan. 
30, 1923.) 

Rubber Composition — Philip Schid- 
rowitz, of London, has developed a 
process for producing a solution of vul- 
canized rubber. Previously solutions 
have been prepared from rubber which 
has been coagulated, dried and masti- 
cated. This rubber may be dissolved 
in naphtha, benzine or like solvents, 


and may be then vulcanized by heat- 
ing the solution in the presence of sul- 
phur. This process possesses the ad- 
vantage of providing vulcanized nabber 
solution, which could not otherwise be 
obtained, as vulcanized rubber is rela- 
tively insoluble. On the other hand, it 
is a difficult operation to carry out, and 
the solvents used are expensive. The 
present process uses uncoagulated or 
rubber latex, properly preserved by 
means of ammonia or other preserva- 
tives. The ingredients and fillers may 
be added and vulcanization takes place 
in solutions. In this way a very much 
cheaper solution of vulcanized rubber 
can be obtained and may be used for 
impregnating cloth, muslin and other 
materials. (1,443,149. Jan. 23, 1923.) 


The Recovery of Solids From White 
Water “in Paper Manufacturing”— 

L. M. Booth, of Plainfield, N. J., has de- 
veloped a process of coagulating the 
solid materials in the so-called “white 
waters” which pass through the screen 
of the paper machine and settle so 
slowly that a great percentage of them 
is lost. The combination of coagulants 
which has been used up to the present 
time is sulphate of aluminum and 
sodium carbonate, in a ratio substan- 
tially 2 to 1. These materials are added 
as a white powder and coagulate the 
solid particles to such an extent that 
they may be collected for re-use in 
paperwork. (1,443,454. Jan. 30, 1923.) 


Method of Producing Carbonates of 
the Alkaline Earth Metals — J. H. Mac- 
Mahon, of Saltville, Va., has assigned 
to the Mathieson Alkali Works, Inc., of 
Virginia, a patent whereby sulphides of 
alkaline earth metals may be trans- 
formed into carbonates and the byprod- 
ucts satisfactorily utilized. For example, 
black ash from barium converters is 
leached in the usual manner and the 
clear solution of barium sulphide is 
treated with ammonium carbonate pref- 
erably obtained by heating the liquor 
coming from the bicarbonate filters of 
the ammonia soda process. Barium car- 
bonate and ammonium sulphide result 
from this reaction, barium carbonate 
being filtered and washed on appropri- 
ate presses or suction filters. Ammo- 
nium sulphide in the filtrate is then 
treated with caustic alkalis sufficient 
to form the alkali sulphides and free 
ammonia is obtained, which is then util- 
ized in the ammonia soda process or in 
some other way. (1,444,623. Feb. 6, 
1923.) 


Permanent Colloidal Solutions L. 

Lilienfeld, of Podhajce, Poland, has 
patented the use of alkyl and aralkyl- 
ethers of cellulose, starches, dextrin and 
the like as protective colloids. Other 
colloid protectors used in salve and oint- 
ment are somewhat faulty because of 
a property described as brittleness 
which they impart to the resulting oint- 
ment. This new class of bodies seem 
to have no such properties and the oipt- 
mejnts are protected from bacteria in- 
fections as well. (1,444,257. Feb. 6, 
1923 .) 
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British Patents 

For complete specifications of any British 
patent apply to the Superintendent British 
Patent Office, Southampton Buildings, Chan- 
iery Lane, London, England. 

Purifying Graphite — Natural graphite 
is purified from deleterious admixtures 
such as silica, alumina, pyrites, mica, 
etc., by mixing intimately with pul- 
verized coal, charcoal or coke, and heat- 
ing electrically in a retort to 2,200 deg. 
C. or over. The proportion of coal re- 
quired is calculated on that of the im- 
purities present so that the coal will 
be sufficient to unite with all the oxygen 
and metallic ingredients. Aluminum, 
iron, silicon and sulphur are in turn 
volatilized and may be collected in the 
form of their oxides in separate re- 
ceptacles opened for the purpose. The 
silica is useful as a filtering substance, 
a polishing powder, etc., the sulphur 
dioxide for the manufacture of sul- 
phuric acid and the metallic oxides for 
metallurgical purposes. (Hr. 1'at. 
187,080. 1Y1. Langheinrich, Munich. 

Dec. f>, 1922.) 


Lead Salts — Ores containing lead, 
preferably containing or with addition 
of oxidizable sulphur, are treated in (In* 
presence of dissolved chlorides with 
chlorine or hypochlorates at a low tem- 
perature until the lead is converted into 
tetrachloride and dissolved. Silver 
chloride remains with the residue and 
may be extracted with thiosulphate. 
The solution is separated and the sur- 
plus. chlorine is blown out or reduced 
by reducing agents to obtain lead 
chloride or sulphate, or the solution is 
neutralized or rendered alkaline to ob- 
tain the lead as peroxide. After the 
separation of the lead the copper may 
be removed by cementation or electro- 
lytically and the zinc electrolytieally or 
by precipitation as hydroxide with lime. 
Arsenic may be precipitated previous 
to the separation of the copper, by 
oxidizing (if the solution has been re- 
duced) to convert the iron into the 
ferric state and neutralizing—for in- 
stance, with a carbonate such as lime- 
stone or roasted copper pyrites or both. 
Carbonate ores may also be leached 
with the acid liquor to neutralize the 
liquor and extract ingredients from the 
ores. The reducing agents mentioned 
are wastes containing zinc or iron, 
oxidizable salts such as ferrous salts, 
sulphurous acid or its salts, sul- 
phuretted hydrogen, sulphides, thiosul- 
phates, or organic reducing agents such 
as sulphite cellulose waste liquor. When 
sulphurous acid is used the lead is pre- 
cipitated as sulphate. (Br. Pat. 187,- 
195; not yet accepted. A. Nathansohn, 
Berlin. Dec. 6, 1922.) 


Casein Glue — A composition suitable 
for use as a glue, paint vehicle, binding 
agent for asbestos cement sheet, lag- 
ging compositions, paper pulp, fiber, 
etc., consists of casein, sodium silicate, 
sodium tungstate and camphor solution 
with or without calcium hydrate. The 
camphor solution is made by digesting 
1 lb. of camphor in 10 lb. of spirits of 
wine and diluting with ether. This so- 


lution is sprayed over the casein and 
the solvent evaporated. The sodium 
tungstate is mixed with the casein, 
sodium silicate is added and the whole 
is rolled and kneaded until a powder 
results. This is dried and ground more 
finely, and the calcium hydrate added, 
and packed in air-tight containers. 
Water is added, preferably seven hours 
before use. Suitable proportions are 
casein 70 per cent, sodium silicate 27.7 
per cent, camphor 0.1 per cent, sodium 
tungstate 0.25 per cent, and calcium hy- 
drate about 2 per cent. (Br. Pat. 
187,200. New Zealand Co-operative 
Dairy Co., Ltd., Auckland, New Zea- 
land. Dec. 6, 1922.) 

Lead Sulphate — The invention is re- 
lated to the process described in specifi- 
cation 5299/15, wherein sulphate, sul- 
phite and oxide of lead are obtained 
directly from the native sulphide by 
volatilizing the latter in an electric 
furnace. The present invention aims at 
the production of a product free from 
sulphite, oxide or unchanged sulphide. 
Figs. 1 and 2 show, in plan and eleva- 
tion respectively, the apparatus em- 
ployed. The finely crushed ore, which 
may have been previously concentrated, 
falls in regulated quantities from a 



feeding apparatus through the guide 
tubes 7 on to the electrodes of the fur- 
nace. There are arranged in pairs 1,1, 
2, 2, etc., as shown, and are placed 
about 9 in. above the floor of the fur- 
nace 5. About 5 ft. above the arcs is 
an atmospheric intake 11 communicat- 
ing through a bifurcated flue 12 with 
a chamber 13. A fan 14 induces a cur- 
rent of air over the furnace shaft 5, 
and the fan chambers 13 deliver into 
spray boxes 14" wherein the fumes are 
subjected to the action of water sprays 
delivered from the perforated pipe 15. 
A chimney 16 assists the flow of air and 
fumes through the apparatus. The 
water containing the reaction products 
passes through launders 17 into vats 18, 
where it may be warmed and agitated 
by steam pipes 20 placed on the floor 
of each vat. The finely crushed sul- 
phide falls onto the arcs and is at once 
volatilized. The vapors rise up the fur- 
nace shaft into the current of air pass- 
ing through the top of the furnace and 
are there oxidized. The reaction prod- 
ucts, having been delivered into the 
vats 18, are agitated, and free acid may 
be added, if necessary, to convert any 
sulphites or oxides present into sul- 
phates. The agitation serves to float 
any sulphide that may have escaped 
volatilization. This is skimmed off, 
dried and re-treated. The remaining 
liquor is neutalized with lime water, 


and the sulphates finally allowed to 
settle, decanted and dried for use as a 
pigment. (Br. Pat. 189,160. J. Gitsham 
and H. R. Evershed, Launceston, Tas- 
mania. Jan. 17, 1923.) 

Water Softening — A reagent for 
softening feedwater and preventing and 
removing incrustation in boilers is ob- 
tained by saturating a solution of 
sodium carbonate at a temperature of 
5 to 10 deg. (\ with aluminate and 
hydiate of barium and adding extract 
of tannin. (Br. Pat. 187,647. L. F. 
C. M. van Weddingen, (land, Belgium. 
Dec. 20, 1922.) 

Inks and Paints — In a process for 
making ink, watercolor paints and like 
compositions, an insoluble base is sub- 
jected to high-speed intensive me- 
chanical* disintegration with water to 
form a colloidal solution, to which is 
added, during disintegration or not, a 
relatively small quantity of organic dye. 
The base used may be clay or zirconia, 
which, being opaque and in colloid form, 
absorbs the dye to form a product of 
high coloring power. The base is 
treated with water m a colloid mill such 
as described in specification 155,836 and 
then, after settling, is again treated in 
the mill with a soluble organic dye in 
the presence of a protective colloid — for 
example, gum arabic — to counteract the 
pieeipitating action of electrolytes in 
the water, and, if copying ink is being 
prepared, glycol, glycerine or the like 
may be added. A small quantity of 
disinfectant may be added to prevent 
decomposition of the protective colloids. 
After standing for a time, the ink is 
bottled. Instead of a colorless base, 
colored insoluble substances such as 
ultramarine or lakes may be used in 
the colloidal state with a correspond- 
ingly less amount of dye. For india 
ink or watercolor paints, colloids such 
as cherrytree gum may be added, and 
colloidal clay or colloidal carbon used 
as the mineral base. If tannate or gal- 
late of iron is used as the soluble ink 
base, an aniline dye is added to give the 
desired color until the iron salt is 
oxidized. (Br. Pat. 187,732. Plauson’s, 
Ltd., London. Dec. 20, 1922.) 


Motor FueL— A homogeneous mixture 
of alcohol and benzol, petrol or other 
usual liquid hydrocarbon fuel is obtained 
by dehydrating the alcohol before or 
after mixing — for example, by the addi- 
tion of calcium, calcium carbide or 
other substance that reacts with water 
and forms an insoluble product, *or of an 
absorbent such as anhydrous lime, fer- 
rous sulphate or potassium carbonate, 
or by passing alcohol vapor through a 
column of dehydrating material as When 
the alcohol is manufactured. (Br. Pat. 
188,336; not yet accepted. P. Loriette, 
Paris. Dec. 29, 1922.) 


Sodium Salts — Sodium bicarbonate 
associated with a small quantity of 
other soluble salts is extracted from 
bicarbonated mineral waters by a three- 
stage process consisting in heating to at 
least 80 deg. C. in order to remove car- 
bon dioxide and separating the calcium 
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carbonate precipitated, concentrating, 
and finally precipitating sodium bicar- 
bonate by passing carbon dioxide, pref- 
erably under pressure. The mother 
liquor adhering to the crystals after 
their removal contains soluble salts 
other than the bicarbonate. The carbon 
dioxide evolved in the first operation 
may be utilized in the subsequent step 
of carbonating the liquor. (Br. Pat. 
188,335; not yet accepted. Appareils et 
Evaporateurs Kestner, Lille. Dec. 39, 
1923.) 
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CilKMISCH - TWMINIWUR t I NTKltKI <'H >' v '■!- 
MRTlfoOKN Vol. 1, 7tb edition ^ l > | * 

illustrated .Julius Springer, Berlin, 1921 

Eleven years have elapsed since th" 
appearance of the sixth edition of this 
work, which is still issued under the 
names Lunge-Berl, although the former 
had no part in the production of this 
edition. This lapse of time has necesM 
tated a complete rewriting of the work, 
in which, however, the old principles 
have been adhered to, in that where the 
subject matter concerns a given indus- 
try, first the raw materials, then the in- 
termediate products and the process 
control methods, and finally the finished 
products are taken up and their methods 
of testing described. 

The arrangement of the book is much 
the same as in earlier editions, includ- 
ing a general section, where such oper 
ations as sampling; preparation ol sam- 
ples; weighing, precipitation, drying, 
etc.; gravimetric analysis; volumetnc 
analysis in all its branches; gu-. 
analysis; areometry; manometry and 
anemometry; measurement of heat by 
thermometer and pyrometer; colorim- 
etry, and calculation of analytical re- 
sults are taken up in great detail. \ 
special section includes chapters on 
technical gas analysis, microchemical 
methods, elect rounalysis, analysis ot 
solid and liquid fuels, boiler water 
and technical water analysis, drink- 
ing water analysis, waste wate) 
analysis and air and its testing for 
various traces of impurities. Furthei 
chapters in this special section take up 
the manufacture of the following prod- 
ucts with the analytical methods used 
therein: sulphur dioxide; nitric aciu 
from Chilean nitrate, from the air by 
direct synthesis and by oxidation of 
ammonia; sulphuric acid by the cham- 
ber and contact processes; chlorsul- 
phonic acid; mixed and waste acids; 
hydrofluoric acid; sulphate and hydro- 
chloric acid; soda, including electro- 
lytic caustic soda; chlorine; compressed 
and liquefied gases; potash salts, in- 
cluding bromine. In this list the fol- 
lowing subjects are new, never having 
been treated in the earlier editions: 
electroanalysis; microchemical methods; 
liquid fuels and brown coal tar. 

The various sections have been writ- 
ten by experts in their respective lines, 
many well-known names appearing 
among the contributors. r j some ex- 
tent this has resulted in overlapping 


and in a few eases in contradictory 
statements, though the eareful e iting 
whose earmarks appear throughout the 
book, has done much to prevent this. 

The typographical work and tnc 
in oof reading are flawless. The profuse 
illustrations (291), for the most part 
clean line drawings, make clear the de- 
scriptions of apparatus the construc- 
tion of which it might otherwise be 
difficult to duplicate. The paper is ex- 
cellent, being of the old grade which 
i haractcrized the better German books 
before the war. 

Important tables likely to be used 
frequently for reference in analytical 
work have been reprinted on only one 
suit* of sheets which accompany the 
book. These can be mounted and used 
m the laboratory. 

The book is excellent in every par- 
ticular and is one no research laboratory 
can afford to be without. If it were 
available in English it would be an ex- 
ceedingly valuable adjunct in works 
laboratories as well. It is to be hoped 
that a translation is in preparation. 

F. C. ZKISBERfi. 


st\m»akh M unions or Cm mh'at. \nalv- 
ms A Manual of Anahtn.il Methods 
ami Onti.il Refeieme for tin- Vnahtlcal 
(’hmiH anil fm tlm Ad\an«ed Student. 
Kditi-d »>\ Wilfi'd IV Scoff \l A . in <ol- 
lahmalion with iliii t \ -^ x well-known 
anaMn al < hemmls Third lOdition Two 
\ illumes l> Van No"liund Oi , K War- 
Mi SI , New A oik. 1 P J i 1*1 H‘e $1'» net. 

The division of this edition into two 
volumes was made advisable by the 
addition of chapters on asphalts, sam- 
pling, soap, .selenium and tellurium, 
sanitai y water, molybdenum and tung- 
sten, conversion tables, radium, rubber, 
solubility of substances and exposives. 

Vol. I consists of three parts. Part 1 
contains forty-five chapters on the 
analytical methods for the elements 
from aluminum to zirconium. Under 
each element, as in previous editions, 
the material is grouped under the head- 
ings: Physical Properties, Detection, 
Estimation, Preparation and Solution 
of the Samples, Separations, and 
Methods. The attempt is made to pre- 
sent the subjects with sufficient detail 
to enable one with an elementary 
knowledge of analytical processes to 
follow the directions; while long exposi- 
tions, theoretical discussions and ex- 
perimental data are purposely avoided. 
On the whole, the authors have suc- 
ceeded in this attempt. In places they 
have been perhaps a little too brief. 
The analyst whose previous experience 
did not include considerable work on 
this determination would certainly have 
plenty of trouble following the direc- 
tions for the determination of carbon in 
organic substances as given on page 
119. 

While there are naturally omissions 
of certain methods which one examining 
the book might want to see included, on 
the other hand much material is given 
here that is not readily available else- 
where. When everything is considered, 
this part is very well done. 

Part 2 consists of six pages of quali- 
tative tests given in tabular form and 
useful only in refreshing one’s memory. 


Part 3 presents tables and useful data 
and includes the usual specific gravity 
and conversion factor tables. In addi- 
tion, on pages 710-12 there are given a 
great many weight, volume and energy 
conversion factors, which heretofore 
hove been either wanting or scattered 
in various reference books. 

Vol. II deals mainly with the analysis 
of special materials. It includes aci- 
dimetry and alkalimetry, alloys, oils, 
soaps, paints, cement, coal, gas, 
asphalts, rubber, explosives, water, 
standard methods of sampling and the 
determination of solubility. These 
topics are treated by men who are spe- 
cialists and in general the treatments 
are excellent. 

There are a few minor criticisms. On 
page 1007 we are told that “25 cc. of 
N/l H»SO, should contain 1.226075 
grams” but* the error of the burette in 
which it is measured is probably not 
less than 1 in 1,000. On page 1089, un- 
der Manganese Bronze, no method for 
aluminum is given, although manganese 
bronze often contains this element in- 
stead of manganese. Under specific 
gravity of oil on page 1111 the method 
which uses a plummet with an analyt- 
ical balance might well have been in- 
cluded. Under coal sampling, on page 
1216, the taking of a gross sample of 
200 lb. for deliveries up to 100 tons is 
questionable practice even for small- 
size anthracite and certainly could not 
be defended for large sizes of coal. On 
page 1435, in the soap hardness table, 
the hardness for 3.5 ec. of soap solu- 
tion should be 39.0 instead of 38.0. This 
is an error which should be obvious, but 
which has been carried from the orig- 
inal A.P.H.A. methods to several other 
texts. 

In regard to the work as a whole, 
when one considers the labor of assem - 
bling and editing the mass of material 
here presented, he can only wonder that 
it has been done so well. The paper and 
print are good and the numerous illus- 
trations are both well drawn and clearly 
described. This edition is an improve- 
ment on its popular predecessors and 
a valuable addition to any chemist’s 
library. Jerome J. Morgan. 


Low-Trmperatprk Carbonization. Report 
of the Fuel Research Board for years 
1920 and 1921 of the British Department 
of Scientific and Industrial Research. 
Vvailable from His Majesty’s Stationery 
Office, Impel ial House, Kimrsway, Lon- 
don, \V <\ 2 for 2s. 3d., postpaid. 

This report is a resume of the low- 
temperature carbonization situation in 
England and a report on some extended 
experimental research which has been 
in progress for several years under the 
Fuel Research Board. Any investi- 
gator working in this field will find the 
discussion and the data presented very 
profitable reading. 

As all of the cost data are based upon 
English conditions, this type of infor- 
mation is not readily convertible to 
American conditions, but the data re- 
garding yields and the observations on 
the effect of retort conditions upon coke 
structure are of great value. 

R. S. McBride. 
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Technical News of the Week 

t • i • r\ ^ Urrent Events in the Chemical, Metallurgical and Allied Industrial Fields 
egis ative eve opments Activities of Government Bureaus, Technical Societies and Trade Associations 



No Action on Reparation Dyes 
as Congress Quits 

Adjourns Without Clearing Up Tangle— Textile Alliance Will Soon 
Be Liquidated — Proceeds to Go to Education 


U. S. Agriculturists Push 
Calcium Arsenate 

Despite High Brice Experts Urge Grow- 
ers to Continue Use of Poison — 
Increased Supply Predicted 


C ONGRESS has adjourned without 
having taken action in the matter 
of reparation dyes. Apparently the 
State Department was not prepared to 
recommend the form the legislation 
should take. The profits of the Textile 
Alliance are understood to Have been 
about $1,500,000. Under the agreement 
with the State Department, three- 
fourths of that sum is to be converted 
into the Treasury of the United States 
The State Department agreed to recom- 
mend to Congress that the money he 
appropriated for educational and scien- 
tific work of interest to the textile and 
chemical industries. The remaining 
< ne-fourth is to be expended by the 
Textile Alliance itself for similar pur- 
poses, but in the manner it shall 
dictate. 

When the affairs of the Textile Al- 
liance are wound up, it is expected that 
approximately $1,000,000 will be turned 
over to the United States Treasury. At 
that time the State Department is ex- 
pected to make its recommendation for 
the disposal of the money. The Na- 
tional Research Council has recom- 
mended that this fund be placed at the 
disposal of an organization to be known 
as the American Textile Institute, to 
he formed to conduct research work in 
behalf of the textile industry as a 
whole. 

Ruhr Affects Situation 

The entry of France into the Ruhr 
and the refusal of Germany to pay 
reparations in kind befogged the situa- 
tion to such an extent that the State 
Department apparently did not regard 
the time opportune for, legislation in- 
tended to prescribe a definite policy for 
the handling of reparation dyes and 
for their disposal in this country. 

In that connection it may be pointed 
out that the German statement that 
delivery of dyes on reparation account 
would* be’ withheld from France and 
Belgium cannot be taken seriously, 
since Germany does not handle the dis- 
tribution of . reparation dyes. She is 
required to deliver 25 per cent of her 
daily production to the . Reparation 
Commission, which is charged with their 
allotment, ' 

A significant feature of the situation 
is. the resignation of Frederick S. Dick- 
son as the advisor of the Statq De- 


paitment on the subject of reparation 
dyes. Previously Mr. Dickson, as chief 
of the War Trade Board section of the 
Department of State and prior to that 
as the officer in charge of the dye and 
chemical control section of the Treas- 
ury Department, administered the im- 
port control over dyes and chemicals 
until that control was superseded by 
the new tariff act, which went into 
effect Sept. 22. Mr. Dickson expects 
to enter private employment, but is nut 
yet ready to discuss the connection he 
probably will make. 


Calendar 

The following impoitnnt t< < hn i< :» I 
i meeting arc seheiluled for the un- 
mi'dinte future 
\MK1M<’\N I'llKM IT \l. Shout Y 

New Haven, t'mm . Apill 2-7 
\m hui can Im)i t muo mkn'h Association 
t Tex eland, o , \ pi 11 UX-Mny 1 
\ MICHIGAN On, 0 11 KM 1ST S' SorTKTY 

Hot Springs. Aik, A pill .‘Ul-Ma\ 1 

SoCllCTY OF IXlH'MTtMl, HnoINKKKH 

('Uicmnal i, < » , \pril I H-2<> 
A MICHIGAN OiIKMJCAL, SnelKTV 

New York, Nichols Medal Award, 

1 Match !l 

^oeum of OuKMie-u I.vpi’stiiy 

New York rejoin i meeting, Matdi 2.1 
SoeiKTV or OllKMICAl. iNPl’STHY 
New York, joint tried mj; with 

ol In r Hoeiet ios, April 2<i 


Double Duties Hamper 
Trade With Ruhr 

With the establishment of strict cus- 
toms control around the Ruhr district 
by the occupying French and Belgian 
forces, shipments for American account 
in and out of this area are liable to 
fresh delays. 

The French authorities have embar- 
goed the principal products of the Ruhr 
to prevent their shipment into unoc- 
cupied territory. Upon goods leaving 
the country, not subject to this em- 
bargo, the French levy the regular ex- 
port duties. The German Government, 
not recognizing the authority of the 
French to do this, also collects the regu- 
lar tax. As a result, in addition to the 
difficulties of transportation to and 
from the Ruhr district, a new impedi- 
ment Is added to trade with occupied 
Germany. 


Cotto^ growers are justified in pay- 
ing as much per pound for calcium 
arsenate as they receive for lint cotton. 
This view is hold by many government 
specialists who are anxious that the 
use of calcium arsenate be continued 
despite the high prices. They contend 
it has been demonstraUxl that the use 
of this poison results in saving suffi- 
ciently great to permit its use even 
at higher prices than now prevail. 

Arrangements have been made by the 
Department of Agriculture with the Air 
Service of the Army for the use of 
planes for further experiments in the 
application of calcium arsenate from 
the air. As this is written, it seems 
probable that Congress will approve an 
additional appropriation of $60,000 to 
be used specifically for these airplane 
experiments. One of the great advan- 
tages m this mode of application is 
that all cotton over a large area can 
be dusted with the poison. 

Arsenate Doubles Cotton Yield 

In an address on the floor of the 
House of Representatives, Representa- 
tive Wilson of Louisiana cited concrete 
instances where the yield of cotton had 
been doubled by the use of calcium 
arsenate. He pointed out that the boll 
weevil has been responsible during re- 
cent years for an average loss of six 
million bales of cotton annually. When 
to the value of that cotton is added the 
losses occasioned to allied industries, 
the total is brought to staggering pro- 
portions, he declared. 

In view of the world-wide increase 
in the demand for cotton, a special 
effort is being made by government 
specialists and by members of Congress 
from the cotton-growing states* to en- 
courage the wider use of calcium 
arsenate despite the high price. They 
recognize that the quickest way to 
bring production abreast with demand is 
to pay a price which will encourage 
output. At the same time the Federal 
Trade Commission and the Department 
of Justice are being relied upon to dis- 
cover any effort to take advantage of the 
existing situation to manipulate prices. 

These tvpo government agencies are 
paying particular attention to the 
spread between the prices paid pro- 
ducer* and those charged the ultimate 
consumer. 
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Final Dye Rules Issued by 
Treasury Department 

Regulations for the Entry and Appraisement of Dyes tinder Tariff 
of 1922 Officially Issued on March 2 


T HE regulations for the entry and 
appraisal of dyes and coal-tar prod- 
ucts in accordance with paragraphs 27 
and 28 of the 1922 tariff, have been 
officially issued by the Treasury De- 
partment under date of March 2, 19211. 
The rules follow: 

ID nutation l Taking Sanijilis Pi on 

lo hntry An impoitci may be peinutlid 
undet niopcr supervision to take s-impli-- 
from his own imports Uons prim to • -nt i \ ol 
ai titles dutiable under puiagiapliH 27 ami 
2ft, and appraising offieeis nia\ lake 
samples of hu< 1 1 ai titles pt an lo niliv 
wlum deemed nco'wni) by them* 

Regulation 2 Iv/ in null ion Riijumd 

Prim (a ftntrg When an nnpoitn s* < k , 
information from the appi alsitig ofli< < i 
prior to entry m for the impoiter’s ton 
venlenee fmmal entiy is withheld as Ilium 
after provided, in return then foi tiie im- 
Jimtei shall furnish to the appiaisiiig ollnei 
hoi h ie|e\anl information ;e In nu' n- 
quest 

/»’* gulahon :: Determination ot Si mitin 
('tnii)n titive A i tides (a) A doim sln 
artn le shall he eonsnloiod a siimlai tom- 
pelltive lit 111 le if in the line ol Uses whnh 
lequlie u majoi poition of the total ion- 
sumption in the I’nlted Statu ol tie 
imported and the domestic arliih tie 
imported aitnle aeeomplislns insults suh 
stantiali> equal to those a< eomplished h\ 
the domestii aitnle when used in Mile 
stantiallj the same mannei 

1 1 ) ) An impmted article wlihh is or ma\ 
lie used foi the same purpose as a dome- 
tie artiile not fteely olTered for sale hut 
used In the manufacture ol iinothm domes- 
tic article fieid.v olTered for sale shall In 
considered a similar competitive aitnle 
ID gulahon I lasts of ("ninja fi/in ami 
Non-Compi titira A rtu le — i a ) The Ap- 
praiser at New Ymk shall issue at om e 
lists of articles whnh he believes to he com 
petit ive and tion-c ompcditive and shall 
from time to time add articles theieto m 
remove at Miles theiefrom as investigation 
shall jusllfv Such lists shall he advisots 
onl> and at tie top of each list shall appeal 
the following statement: 

This list is advisory onh and in no 
manner relieves appraising olllcd-s fiom 
the duty of independent appi aisement 
required hv law 

The appiaiser shall furnish copies of 
such lists and amendments theieof to tin 
Customs Information Exchange foi eirtu- 
lariziitlon to other appraising offieeis and 
to the public upon request 

S ib) in the ease of an actual nnpmtation 
a slmilat competitive at tide the ap- 
praising officer mav furnish to the impoilci 
upon application In writing infornmton of 
the Amerlenn sidling price, provided the ap- 
praising officer shall he satlafi-d that the 
Importer after exercising due diligent c has 
not hitnself been able to obtain such in- 
formation and (hat he has submitted to the 
appraising officer all relevant information 
in his possession All information furnished 
by the appraising officer shall be advisors 
only. In communicating stub Aruerhan 
selling price, however, the appraising offltei 
shall not disclose the source of his informa- 
tion 

(c) fn the ease of non-competitive 
articles appraising offieeis shall not advise 
Importers prior to entrv concerning values 
Regulation 5 ftntrg of Artiehs oi, 

A either the ("ompehtme Nor thi Non-Com- 
petitive Lint — The Appraiser at New YoiU 
upon application of an importoi having an 
invoice of an . article not named on either 
the competitive or the non -competitive list 
shall proceed immediately to ascertain to 
which list the article belongs, and upon 
such ascertainment shall add the article to 
1 id, pending which the impoilci mav 
withhold formal entry The appraiser shall 
Inform the importer of his action. 

Regulation 6. Difference in Strength of 
Imported and Domestic Article*— When an 
Importetf article is of different strength 
from a similar competitive article manu- 
factured or produced In the United States 
the imported article shall be 
adjusted in relation to the selling price 
J? 0| fi«*tic article in tho proportion 

tttir v,ed ***"• 

-Reputation 7. Detgrmimtion of Amori- 


<on Silling Pi in of Art ides Not Freehj 
ojhnd foi S ole tint I'sid in tin Mamtfae- 
Inn oj Olht i i rtieh s- -When an artlilc 
is ,i Mfiulaf (ompetitive article us defined 
m Kegulatmn 3 ( b ), the value ot the i/n - 
potted .utale shall he the Alltel lean sell- 
ing jane of the domestic article freelv 
ollend loi sale adjusted in the l elation that 
it be. 1 1 s to the domestic .illicit not freelj 
ofleitd foi sale. 

hi (/illation x Aset rtauiun nt of Ann n- 
nni St Hum I 1 ! i it W’hi n an [rtu It. Is O /- 
h ml fm Soh ot Atbitiaiii Prices— When 
the appi Mining oftleei s))jMl he satisfied 
aftei investigation tiial a simllai tompeti- 
1 1 v» dotiu sti< aitiele is offeied for sale at 
hi athitian and unreasonable pike not m- 
t * uded lo sci tire bo mi fdt sales and which 
dots not seem e Imiut fuh sales, such pi It t 
shall not lie (ousideied as the Ameruan 
silling fit im , and such olfic< t shall ust all 
m i soii.i l>le wavs and means to ascertain 
tin pine that the manul’m tui ei , piodmei 
oi ovviiei would have rei eived, witiitn the 
im amug <>1 St (turn 11121/ ) of the taiift 
a« t ot 11122 

/.’ » (into t ion !) Winn Thin Am Tno in 
Hon Si inilo i Cnni/K 1 it in lliinustu l ill- 
i h s — \\ he i e two or more domislie articles 
are toiisideied similar tomfietitive ai tales 
i* compand with an impmtetl aitnle, t !»<• 

\ im i it an selling fan* ot tiie donnMn 
aitnle vvlmli attonqihslns lesitlts most 
l m .tr 1% « tfu.it to those ot tin mqmitt , (l 
at I nli shall he taken as tin basis foi the 
assessment of the ad v.iloielli latt 

lit i/nhilion 111 ti/ir/i.s Which Im Not 
1'intl I'm Piintnifs The vvttitis "simtlai 
lompetnive ailitlt's” m fiaiagraphs 27 and 
2 X shall not ire toMsinntl as i elating ex- 
thiMVeh io(o-il-tai prodinis \n importetl 
toal-lai (noduet ma> ire compared witit a 
domestn ntrn-v oal-tar friodinl, or an tm- 
pt n t et I noti-< oal-tai firotluel dutialrle under 
paiagiajih 27 oi 2ft with a domestic co.tl- 
t.ai fnodtnt, foi tin* |rvu frosc of detet mining 
whether tliev ale similai cmiipctitn e 
art ales Tin* r ulr provided in paragraphs 
27 and 2ft foi tiie determination of similai 
tompctuivo articles and the regulations 
hciem piovtded shall In- applied in su< h 

hi i/nlnt ion 11 Ascertainment of hinted 
Stotts Volin ~Tlu* following instructions 
foi t he aseci tainment of Minted States 
value ate reproduced from Treason 1 te- 
nsion No U f» 2 9 7 of ()< tobci 31, 1922. 

(Til 29297 ) 

United States Value of Imported 
Merchandise 

Apfriaistng ofheers instructed how to 
ascertain tin* United States value of 
impoited merchandise as defined in 
Title IV, station 402, subdivision id), 
tai iff act of 1922. 

Treasury Depart nu nt, 

Oct 31, 1922. 

To Airpraising Officers. 

Attention is invited to tiie definition 
in Title IV, Section 402, subdivision 
Id), tariff not of 1922. of the term 
‘'the United States yalue of imported 
meiehandise.” 

Oertuin questions having arisen in 
eonm etion with the application of lids 
definition to imports classifiable under 
paragraphs 27 and 28 of Title I of the 
act, tiie department offers tire following 
concrete example as best illustrating 
its views on tin* procedure and compu- 
tations necessary in arriving at tin* 
United States value of such mer- 
chandise : 

Assume that certain dyes classifiable 
under paragraph 28 were exported from 
(Jcrnmny on Sept. 15, 1922, and Im- 
ported at New' York on Oct. 1, 1922 , 
and that the "such or similar impoited 
merchandise” which subdivision id). 
section 402, Title IV. contemplates shall 
be taken as the standard of compari- 
son was selling at New York on Sept 
15, 1922, in the usual wholesale quanti- 
ties. etc., at $1.45 per lb. This price in- 
cludes the various items for which sub- 
division id) provides that allowance 
shall be made. Assume a maximum al- 
lowance of 8 per cent for profit ; divid- 
ing $1.45 by 1.0R gives $1.34 and sub- 
tracting this from $1.45 leaves 11 cents 
as the amount of the profit included In 
the $1.45. Assume a maximum allow- 
ance of 8 per cent for general expenses, 
dividing $1.84 by 1.08 gives $1.24 and 
subtracting this from $1.34 leaves 10 


Engineers to Have Museum 

Mechanical Engineers Accept Smith- 
sonian Offer for Central Unit jn 
Washington — Others Planned 

The joint committee recently ap- 
pointed by the American Society of Me- 
chanical Engineers has decided to ac- 
cept the offer of the Smithsonian Insti- 
tution to establish at Washington, D. C., 
a central historical museum of engi- 
neering, in connection with which local 
branches will be developed in other sec- 
tions. 

The museum will be a storehouse for 
records of American engineering 
achievements. It will afford opportuni- 
ties for research and investigation. The 
plan has obtained the co-operation of 
the Federated American Engineering 
Societies, from which body the joint 
committee was selected by the A.S.M.E. 

The Smithsonian Institution, in offer- 
ing to act as custodian of collections, 
urged that the movement be broadened 
from an engineering society standpoint 
to that of a national museum. This idea 
was acceptable to the engineers and the 
museum will be founded on the broac.est 
possible basis. 


Cl Ills MS the I UK Ml lit of till getieiill ex- 
penses, m< hided in tlu- $l U, Assume 
tlicit the cost of tl Mlisporl.Mlion, instil 
-on e ami olinq, mcessaiy expenses 
1 1 om tiie plan of .shipment in Ueimanv 
to New York was 2 cents and deducting 
this ft om $j 2 i leaves $1 21 , whnh in- 
cludes the dutiable \alue and the dut\ 
Vssurue that Midi merchandise was an 
article which on Sept 11* was dutiahh 
tindei sei (toil 5 00 of Hie act of Sept 
ft,. 191 6, at 30 pei rent ad valorem 
Dividing $121 b> 130 give* $0513 us 
tiie value upon which dut> was as- 
sessed, and which is the United States 
value of the men handise imported on 
< >d 1, and Mil>je< t f,, the (in per < ent 
ad valorem rate pnnided lor in the 
ptiniso of paiagiaph 2 ft When the 
article is subject to both a specific: and 
ad vadrem rate, the spec ith dut> will 
be deducted before making the division 
I lie amount to he deducted as dut> 
in cadi case will be governed by the 
amount of dutv actually paid oh the 
article used as the basis for computa- 
tion 

The foregoing applies to purchased 
goods In the case of consigned goods 
the* appraiser will ascertain tiie amount 
of commission paid or contracted to be 
paid and allow' not to exceed fi per cent 
of tiie gtoss selling price, in lieu of the 
ft per cent profit and 8 per cent general 
expense The transportation costs and 
duty will be ascertained in tiie same 
manner as on purchased goods. 

Appraising officers will ascertain In 
the usual wm> through the special 
agency service or otherwise, as pro- 
vided bv law and regulations the facts 
necessary to be used in such compu- 
tations. 

Edward Cup-ford. 

Assistant Secretary, 

Regulation 12. Tests —' Tests which are 
necessary in tiie appraisement of imported 
articles shall be made under conditions ap- 
proximating as closely as practicable the 
conditions In which the articles will be 
actually used in trade or manufacture. 

Regulation 13 Trade Papers as Sources 
of Information • -Appraising officers may 
consult the trade papers, but the weight 
to be given to the quotations and othor In- 
formation therein Is for the determination 
of the officers themselves. 

Regulation 14 Obtaining Information on 
Doubtful Questions — Appraising officers «» 
ports other than New York when in doubt 
ail i ft T Ue ? tio . n a, '^tag under paragrapns 
i*» an f} shall take the question up direct 
with the Appraiser at New York, who Bhall 
give his advice as promptly as possible. If 
the appraising officer shall be dissatisfied 
with the advice of the Appraiser at New 
York or the latter shall he In doubt on the 
Inquiry, the question Bhall be submitted to 
the Department for an expression of Its 
v ‘ ews - Edward Clifford, 

Assistant Secretary. 
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Stamford Chemists Hear 
Prof. Johnston 

Points Out Errors in Existing Liter- 
ature — Says Pressure Chemistry 
Is Normal Chemistry 

At a meeting of the Stamford Chem- 
ical Society, Monday evening, Feb. 26, 
Prof. John Johnston of Yale University 
gave the principal address on “Some 
Effects at High Pressure.” Dr. John- 
ston pointed out the unfortunate exist- 
ence of a great many errors in the 
literature of the subject. This situation 
was, of course, not confined to data 
on high pressures, but was perhaps 
particularly noticeable there, because 
the preliminary work had been very 
crude. Nearly 25 years ago it was felt 
in many quarters that inorganic chem- 
istry had been completed. It was a 
finished subject. Then Ahbegg began 
his epoch-making compilations which 
have resulted in his Handbook on Inor- 
ganic Chemistry, now a standard refer- 
ence work. This served to call atten- 
tion to many of the gaps in inorganic 
chemistry. It began to be appreciated 
that the selection of an arbitrary tem- 
perature for inorganic reactions such 
as 25 deg. C. was somewhat ridiculous; 
and then a great many investigators 
began work at high temperatures and 
a few at high pressures, so that we are 
beginning to collect data on inorganic 
compounds with general relation to 
t heir critical constants. 

Effects of Stress 

The speaker further stated that an 
easy differentiation could be made be- 
tween the effects of uniform and vari- 
able pressure, the latter producing 
st i esses in the material, while the for- 
mei does not. Stresses have a perma- 
nent effect on physical and chemical 
pioperties. Uniform pressure, however, 

« a uses no ultimate change. The effect 
"• using, as a pressure medium, a sub 
stance which has a positive chemical 
inaction with the material compressed 
pioduces very large changes in the re- 
>l, lk This is particularly true if cal- 
1 1Uni carbonate is measured under 
carbon dioxide pressure. Solubility in- 
creases seventy times within the experi- 
mental pressure range. 

Hr. Johnston took particular pains to 
born t out the fact that pressure ehem- 
Kl v y was normul chemistry and that 
uo abnormal effects could be traced to 
Uie influence of pressure. The state- 
ments in geological books that such and 
s uch a peculiar result was probably due 
to pressure must inevitably be revised, 
because if can be shown in the labo- 
ratury that pressure does not have any 
offect of that kind. Many costly indus- 
tnal experiments have been attempted 
on the theory that pressure would have 
s °me unusual effect and many useless 
Patents have been granted on that as- 
^nnption. One of particular note was 
mentioned, an attempt to separate 
tadmium from zinc under pressure, 
when it could be shown from theoretical 
research that no such separation* could 
Possibly be effected. 


New Financing Plan Adopted 
by A.E.S.C. 

A new plan for financing the indus- 
trial standardization work of the United 
States, which provides for membership 
dues on the basis of one cent per $1,000 
of gross receipts, has been formally ap- 
proved by the executive committee of 
the American Engineering Standards 
Committee. And twenty of the most 
influential industrial executives of the 
country have accepted places on an 
advisory committee which will co-oper- 
ate with the ways and means committee 
in the refinancing of the American 
Engineering Standards Committee. 

In submitting the report of the ways 
and means committee, A. W. Whitney, 
chairman of that committee and of the 
A.E.S.C., declared that the economies 
which should accrue to the industries 
of America, through standardization, 
“are to be measured in billibns of dol- 
lars, not millions.” 

New Class of Members 

This report announces a new class of 
members in the A.E.S.C. to be known 
as “sustaining members/' and provides 
a special service to “sustaining mem- 
bers,” including information bulletins 
on developments in standardization 
work in this country and in every other 
country where industrial standardiza- 
tion is in progress. 

The plan calls for the appointment 
of an engineer-translator who will pro- 
vide translations of standards developed 
m foreign countries for the informa- 
tion service to sustaining members. The 
new information service will be an 
elaboration of the work which the 
A.E.S.C. has been carrying on m a 
small way, in calling to the attention 
of co-operating bodies and the technical 
press the important developments in 
standardization work, foieign as well 
as American. 

Agriculture Department Plants 
Work for Color Laboratory 

A committee of dye chemists has 
been appointed by the Secretary of 
Agriculture upon recommendation of 
W. G. Campbell, acting chief of the 
Bureau of Chemistry, to formulate 
plans of work for tin Color Laboratory. 

The committee consists of R. Norris 
Shreve, secretary of the Dye Division 
of the American Chemical Society; Wil- 
lard II. Watkins of the National Aniline 
Chemical Co., Buffalo; Louis A. 
Olney of Massachusetts, president of 
the American Association of Textile 
Chemists and Colorists; Dr. William J. 
Hale, of Michigan, chairman of the Dy a 
Division of the American Chemical So- 
eietv, and I)r. Clarence G. Derick, of 
Buffalo, N. Y. 

The laboratory has in its past work 
felt the need of a more intimate knowl- 
edge of the problems of the industry as 
a whole throughout the country. The 
function, therefore, of the above-named 
committee will be to consult frequently 
with the bureau so that it may be con- 
versant with the needs of various sec- 
tions and schedule its work accordingly. 
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American Interests Protest 
British Rubber Restriction 

Firestone Leads Conference Which 

Urges Repeal of British Law and 
Seeks U. S. Source of Supply 

A campaign for the repeal of the 
British rubber restriction act and for 
the development of sources of crude 
rubber supply that will make America 
independent of other countries Was in- 
augurated at a conference held last 
Wednesday in Washington between the 
automotive industries and government 
officials. H. S. Firestone, of the Fire- 
stone Manufacturing Co., was the lead- 
ing spirit in the conference and acted 
as host to the visiting manufacturers. 
Philip H. I*ockhart of the India Rubber 
Manufacturers’ Association of Great 
Britain addressed the conference. He 
is vice-president of the Federation of 
British Industries, whiqh includes 2,200 
manufacturing firms and which is op- 
posed to British restriction. He said, 
in speaking of the English manufac- 
turers’ attitude, that they do not like 
the restriction act in any shape or form. 
He said he felt sure the three repre- 
sentatives of the Rubber Growers' As- 
sociation who came from England 
recently for a tour of the American 
rubber industries had returned to Eng- 
land with a much better comprehension 
of the wants of America than ever 
before. 

Resolutions Adopted 

Resolutions were passed whiuli au- 
thorized Mr. Firestone to appoint a 
committee to carry on this work. This 
committee will be announced shortly 
and will immediately take vigorous 
steps to achieve the desired ends. Plana 
are now being worked out for a per- 
manent organization. In speaking of 
the conference Mr. Firestone said: 

Tin coni • i •■ net cl«*aily proved that 
< \<vpl iorinl interest h.id been aroused 
dVH tin rest i ict ive measure, and the 
enthusiasm shown hy the mamifaeturors 
piesenl indicated that llmv felt the 
tune was ripe im concerted tut ton look- 
ing to the abolition of the law. A 

Our plans now provide for a perma-w 
mni orsanuallon to carry t*> a success- 
ful conclusion the pingriim designed to 
induce (treat Hritain to teconsnlei her 
unwise legislation pertaining to rub- 
bei. and to promote the development of 
rubber plantations in the Philippines 
and Soul h Ammon, as well as in conti- 
nental United States, which latter held h 
possibilities were presented by Secre- 
tary of Agriculture Wallace 

We hope to formulate plans to give 
every assistance available to the De- 
partments of Commerce and Agriculture 
in their inspect Ive surveys of potential 
rubber producing regions, realizing that 
the rubber industry and the general 
public will bem fit in the end. 


Ruhr Occupation Hurts East 

The Far Kant is feeling the pinch 
resulting from the uncertainty as to 
the delivery of German chemical# more 
than any other section of the world, 
in the purview of the Department 
of Commerce. Prices have advanced 
sharply, somewhat out of proportion to 
advances in other countries. Whether 
this has been occasioned by the low 
state of stocks or is due to the readiness 
with which they have been cornered 
has not been determined. 
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Southern California A.C.S. 
DiscuwHcs Ceramic# 

F. K. Ortman Details Progress m 
industry and faints Out Prob- 
lems Needing Solution 

At the regular monthly meeting of 
the Southern California Section of the 
American Chemical Society, held at 
Los Arigeles on Feb. 15, F. B. Ortman, 
vice-president of Tropico Potteries, 
Inc., gave an interesting address on 
recent developments in the field of 
ceramics. Mr. Ortman classified the 
various clay' groups to include pottery, 
faience, heavy clay and refractories. 
Glass was subdivided into building 
glass, pressed and blown glass, and 
optical glass. Enameled metal is an 
important development of thf* ceramic 
industries, accounting for a turnover of 
over $42,000,000 annually. Sanitary 
ware is being manufactured in rapidly 
increasing volume, and abrasives aie 
assuming importance. Mr. Ortman dis- 
cussed the blending of clays and the 
steps taken to prevent scumming and 
efflorescence. Details were given as to 
the general composition of white 4 ware, 
and customory burning practice. Amer- 
ican and European porcelain were com- 
pared. 

Developments in Ceramics 

•An important development m the in- 
dustry has occurred in connection with 
drying, known as the humidity method. 
The humidity principle involves Un- 
boxing of the shape in an atmosphere 
of low temperature and comparatively 
high humidity for a few hours until 
heated thoroughly and until a uniform 
vapor density has been attained. The 
temperature is then increased rapidly. 
The result is an absence of case hard- 
ening and a considerable economy m 
time. By the old method, the burning 
of terra cotta ware would take from 
7 to 10 days. By the new method, the 
operation is completed, more efficiently, 
in 18 hours. 

•Mr. Ortman dealt at length with 
the subject of glazing, and discussed 
the troubles experienced, due to the 
difficulty of getting a glaze and body 
of uniform coefficient of expansion. 
Dealing with the subject of health reg- 
ulation, the speaker discussed the use 
of lead in the ceramic industry. Mr. 
Ortman then paid a tribute to the 
leaders in the industry for the manner 
in which they disseminated informa- 
tion. The bars of secrecy that for- 
merly characterized many operations in 
ceramics have been let down, and there 
are no trade secrets. Formulas are 
only of value in connection with the 
material and conditions at the factory 
in which they were developed. Tech- 
nicianrf have nothing to lose and a 
great deal to gain by adopting a frank 
attitude toward their confreres. 

Discussion Held 

H. L. Payne, the chairman, at the 
conclusion of the address called for dis- 
cussion, mentioning that a recent issue 
of Chemical & MetallnrgiQrl Engineer- 
ing, to which he referfw in compli- 
mentary term§, had an* advertisement 


for Los Angeles refractories of excep- 
ijoiml qualities. T. S. Curtis, the presi- 
dinf of the Vitrefrax Company, replied, 
did gave some interesting information 
about the products in question, and the 
piogiess being made in the erection of 
the company’s new plant. The exact 
analysis of this refractory, it was 
learned, has baffled even the most ex- 
perienced. 

Mark Walker, the secretary of the 
section, announced that I)r. Franklin, 
the newly elected president of the so- 
ciety, who is also the president of the 
Southern California Section, would at- 
tend the next meeting, to be held on 
March 16, and deliver an address on 
the ammonia compounds, a subject on 
which he is the undisputed authority. 
This meeting will constitute the in- 
auguration of a lecture tour which Dr. 
Franklin will undertake on his way to 
Ihe Eastern States. 

Bureau of Mines Car to Make 
a 6 Months 1 Trip 

Contrary to the information recently 
published in these columns, the Bureau 
of Mines car “Holmes” has not been 
dismantled, but has started on a 6 
months’ trip, during which experiments 
will be conducted at various refractories 
plants. The experimental work which 
will he done at each of these plants is 
in co-operation with the Refractories 
Manufacturers' Association. The plants 
at which the experiments will be con- 
ducted follow: American Refractories 
Co., Baltimore; Brooklyn Fire Brick 
Works, Brooklyn; Lavino Refractories 
Co., Womelsdorf, Pa.; Kier Fire Brick 
Co., Salma, Pa.; Ashland Fire Brick 
Co., Hayward Station, Ky.; Charles 
Taylor Sons Co., Taylor, Ky.; Chicago 
Fire Clay & Retort C-o., Ottowa, 111. 

Personnel for Trip 

E. P. Ogden, a ceramic engineer at- 
tached to the Columbus Station of the 
Bureau of Mines, is immediately in 
charge of the technical work that will 
be done at these plants. The car is 
accompanied by Alfred Whitford, E. M. 
Rupp and A. H. Fessler, ceramic engi- 
neers; R. F. Lunger, fuel engineer; F. 
Wentzell, laboratory assistant, and W. 
E. Rice, the car foreman. G. A. Bole, 
the superintendent of the bureau’s 
Ceramic Station, came to Washington 
to confer with bureau officials and the 
men on the car. While the car was in 
the railroad yards at Washington, it 
was inspected by a number of public 
officials. 


South Starts Tire Making 

A recent report from Birmingham, 
Ala., tells of the formation of the Mur- 
ray Tire Co., to manufacture in that 
city various grades of automobile tires. 
The interests behind the new concern 
have long been engaged in marketing 
tires in the South, and because of the 
proximity of the source of such raw 
materials of tire making as cotton and 
com they feel they can carry on manu- 
facture there more cheaply than in 
uny other section. 


Federal Jury to Investigate 
Paint Makers 

Attorney-General Orders Probe Into 
Alleged Sherman Law Violations 
of Paint Association 

On instructions from Attorney-Gen- 
eral Daugherty, who is investigating 
charges that the Paint Manufacturers’ 
Association of the United States is vio- 
lating the Sherman anti-trust law, the 
federal grand jury of Philadelphia be- 
gan on Feb. 2fi an investigation. 

Accordingly Samuel R. Matlack and 
George B. Heckcl. vice-president and 
secretary of the association, respec- 
tively, were called before the jury. Mr. 
Matlack, who is president of G. D. 
Wetherill & Co., Inc., denied emphati- 
cally the charges made. Mr. Heckel 
said he knew of no violations of the law 
by the association. He further stated 
that the association maintained a bu- 
reau in Washington to aid the govern- 
ment in preventing any possible abuses. 


TexaiiH Oppose Carbon 
Blaek Plants 

The establishment and operation of 
carbon black plants in the Bethany 
natural gas region of Texas, permitted 
in a bill now before the Texas Legis- 
lature, are strongly opposed by cham- 
bers of commerce and other trade and 
civic organizations in the district. It 
is held that the operation of carbon 
black plants will jeopardize the natural 
gas supply seriously and curtail the 
chances for other industries to utilize 
the large deposits of clays, silica sands, 
ocher, iron ore and other raw materials 
in this district, as well as make similar 
curtailment in the supply of gas for 
domestic service. A carbon black plant, 
it is set forth, consumes more gas than 
a city of 25,000 persons each day, close 
to 100,000,000 cu.ft. of gas daily being 
utilized by the plants in the Monroe, 
La., field. It is also pointed out in- the 
protest that such a plant furnishes em- 
ployment for only a comparatively 
small number of persons, gives little 
revenue to the land owner, and is no^ 
desirable from a community and in- 
dustrial viewpoint. 


Olive Oil Foots Hearing 
Is Extended 

An extension of time, in the hearing 
before the Treasury Department in 
which oil importers seek the imposi- 
tion of a 10 per cent duty on olive oil 
foots under the new tariff act, has been 
granted by Assistant Secretary Clifford. 

The tentative plan of the Treasury 
to assess this commodity has aroused 
much protest from soap makers. The 
soap interests, which asserted that the 
commodity is sulphured oil unfit for 
food, have presented their case to the 
department quite fully. The oil im- 
porters, who feel the free import of 
olive oil foots is discrimination against 
them,, were late in presenting their side 
of the argument and for this reason 
the time has been extended. 
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Cotton Men Remove Hutchison 

Since his election as president and 
managing dir^tor of the National Cam- 
paign for Boll Weevel Control, the 
American Cotton Association has re- 
voked Dr. M. Reese Hutchison’s ap- 
pointment as managing director of 
research for that organization. 

President J. S. Wannamaker of the 
American Cotton Association announces 
that the activities of that body are to 
be intensified. Plans are under way to 
form an independent scientific research 
commission which is to co-operate with 
state and federal agencies in studying 
control methods for the boll weevil 
menace. 


Engineering Council Meet* 

The executive board of the American 
Engineering Council, which is the gov- 
erning body of the Federated American 
Engineering Societies, will meet in Cin- 
cinnati March 2 3 and 24. Government 
reorganization and reforestration will 
be among the chief questions to be dis- 
cussed by the engineers, who will repre- 
sent thirty national and local engineer- 
ing societies. 

Charles H. MacDowell of Chicago is 
chairman of the engineering committee 
which is arranging the plans. Other 
members are S. H. McCrory, chief of 
the Division of Agricultural Engineer- 
ing, U. S. Department of Agricullure; 
W. H. Hoyt of Duluth, Minn.; and J. C. 
Ralston of Spokane, Wash. 

- — — 

Assintant Patent Examiners 
Wanted 

The United States Civil Service 
Commission announces an open com 
petitive examination for assistant ex- 
aminer, Patent Office, to take place on 
April 4, 5 and 6, 1923, at various post 
offices and custom houses throughout 
the country. Vacancies in the Patent 
Office at an entrance salary of $1,500 
and $20 per month bonus will be filled 
from the results of this examination. 

Those desiring to take the examina- 
tion should apply immediately to the 
United States Civil Service Commis- 
sion, Washington, D. C., for full infor- 
mation, stating the name of the ex- 
amination which they desire to take 
and applying for form 1312. 


Government Seeks Chemists 

The United States Civil Service Com- 
mission announces open competitive ex- 
aminations for the positions of chemist 
($.3,000 to $5,000 per year), associate 
chemist ($2,000 to $3,000 per year,) and 
assistant chemist ($1,600 to $2,000 per 
year). The vacancies to be filled are 
in the Chemical Warfare Service, Edge- 
wood Arsenal, Md. There are also 
some positions of similar qualifications. 

Applicants can secure full informa- 
tion by writing to the Civil Service 
Commission at Washington, D. C. Ap- 
plication blanks, Forms 2118 and 2376, 
can be secured from the following 
places: Civil Service Commission, 


Washington, D. C.; the Secretary of the 
United Slates Civil Service Board, Cus- 
tom House, Boston, Mass., New York, 
N. Y ., New Orleans, La., Honolulu, 
Hawaii; Post Office, Philadelphia, Pa., 
Atlanta, Ga., Cincinnati, Ohio, Chicago, 
ilk, St. Paul, JVlinn., Seattle, Wash., 
San Fiancisco, Calif., Denver, Colo.; 
Old Custom House, St. Louis, Mo.; Ad- 
ministration Building, Balboa Heights, 
Canal Zone; or the Chairman of the 
Porto Rican Civil Service Commission, 
San Juan, P. 1. 

Applications must be filed with* the 
Civil Service Commission, Washington, 
D. C., with the material required, prior 
to closing March 27, 1923. 


Chemistry Institute Meets 

At the regular meeting of the 
Council of the American Institute of 
Chemistry on Feb. 26, new applicants 
were elected to membership and plans 
completed for the circularization of 
American chemists on the desirability 
of affiliation with this strictly economic 
society of chemists. 

Dr. Frederick D. Crane was appointed 
chairman of the classification committee, 
L. R. Seidell of the* employment com- 
mittee and H. G. Byers of the ethics 
committee. Reports were read announc- 
ing the early establishment of chapters 
and of the growth of interest in the 
plans of the Institute throughout the 
country. Chemists interested in the 
efforts of this organization to establish 
the professional status of chemists on 
an economic as distinguished from a 
scientific basis are urged to send then- 
suggestions to the Council, 381 Fourth 
Ave., New York. 


Imports Statistical Service 
to Expand 

The Department of Commerce is 
planning to expand its statistical serv- 
ice on chemical imports. This will in- 
clude the entire synthetic organic group. 
At present an accurate picture of the 
volume of many imports cannot bo^had, 
due to the lack of subdivision. For the 
import statistics to he of greatest 
value, it is necessary in many instances 
to describe the individual commodities 
or qualities of a commodity. The House 
Committee on Appropriations has al- 
lowed a deficiency appropriation of 
$150,000 with which to expand the im- 
ports statistical service. 


Gas Association Convention 
Fixed 

The American Gas Association will 
hold its 1923 convention at Atlantic- 
City during the week of Oct. 15. This 
decision has been reached after a can- 
vass of the entire membership of the 
association, which resulted in 71 per 
cent of the votes for Atlantic City. The 
convention there will be supplemented 
by an extended exhibition probably on 
the Steel Pier. In reaching this de- 
cision the committee has tentatively 
recommended that the 1924 convention 
be held in Chicago. 


New Law Establishes Naval 
Stores Standards 

The Senate Committee on Agriculture 
and Forestry favorably reported a 
bill to establish standard grades of 
naval stores, under direction of the Sec- 
retary of Agriculture, which was 
passed in the closing hours of Congress 
and signed by the President. 

The bill as passed is a complete sub- 
stitute for previous measures on this 
subject which have been pending before 
the committee. It embodies the funda- 
mentals agreed upon between the De- 
partment of Agriculture and a commit- 
tee representing producers and large 
consumers of naval stores. 

Three standard grades of turpentine 
are established, “gum spirits of turpen- 
tine,” made from gum from a living 
tree; “steam-distilled wood turpentine,” 
which shall be wood turpentine distilled 
with steam from the oleoresin within or 
extracted from the wood; and “destruc- 
tively distilled wood turpentine,” which 
shall be wood turpentine obtained in the 
destructive distillation of the wood. Two 
classes of rosin are established, “gum 
rosin” and “wood rosin,” with thirteen 
grades. 

The Secretary of Agriculture is au- 
thorized to change grades or to create 
new grades after 6 months’ notice to 
the trade. Sale of naval stores not 
within the standards, or false gradings, 
would be made punishable by a Ant not 
to exceed $5,000 or imprisonment of not 
more than a year, or both. 


Baby Element Was Expected 

Chemists at the Bureau of Mines are 
inclined to accept the accuracy of the 
observations resulting in the announce- 
ment that u new element had been dis- 
covered. This element has been called 
hafnium, as has already been announced 
in our columns. Work at the Bureau 
of Mines has indicated the, probability 
that an element exists which belonged 
to that point. The element having an 
atomic number of 72 was missing ^jom 
the series, and on the periodic table 
it will come between lutecium, which 
has an atomic weight of 175, and tan- 
talum, which has an atomic weight 
of 181. 


Paper Exposition Announces 
Speakers 

The Paper Industries Exposition, 
which is to be held at Grand Central 
Palace, New York, the week of April 
9, has secured as speakers for Printers, 
Publishers and Advertisers day, Friday, 
April 13, Don C. Seitz of the New York 
World and Dr. R. E. Rindfusz, secre- 
tary American Writing Paper Co. 

Mr. Seitz, who is business head of 
the World , will discuss the newsprint 
situation from the point of view of 
both manufacturer and consumer, for 
the World owns its own .paper mills. 
Dr. Rindfusz will speak on the “Stand- 
ardization of Bond and Ledger Papers,” 
a task on which his organization, in 
co-operation with numerous consumers, 
has long been working. 
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Increased Paper Output 
In Newfoundland 

An agreement which will increase the 
output of the paper mills of the Anglo- 
Newfoundlarul Development Co. at 
Grand Falls, N. F., by 100 tons per day 
has been arrived at between Lord 
Rothermere and Sir Richard Squires, 
representing the Government, of New- 
foundland. Premier Squires, in an- 
nouncing the arrangement, said that no 


concessions were involved and that the 
deal was a straight business proposi- 
tion. Work will be commenced on the 
concessions as soon as possible and, in 
conjunction with the Sir W. G. Arm- 
strong Whitworth development at Hum- 
bermouth, will provide for a total in- 
crease in the dominion’s paper output 
of 500 tons per day. When these two 
developments are completed Newfound- 
land will manufacture approximately 
2,500,000 tons per annum. 




Personal 




R. V. Ageton, of the Bureau of 
Mines staff, has gone to Pitchci, Okla., 
to work with Dr. F. Flynn of the Pub- 
lic Health Service on a study hemp 
made of the dust conditions in zinc and 
lead mines at that point. 

Dr. Kdc.au C. Bain has gone to Dun- 
kirk, N. Y., with the Atlas Steel Cor- 
poration as research metallurgist. He 
still maintains contact with the Na- 
tional Lamp Works of the General Elec 
trie Co. through the Cleveland Win* 
Division, in a consulting capacity. 

Charles A. Bloomfield, head of the 
Bloomfield Clay Co., Met lichen, N ,L, 
wa| honored on his seventy-fourth 
birthday, Feb. 2b, by having a large 
framed poi trait hung m the new cerani 
ics building, Rutgers College, New 
Brunswick, N. .1 , in recognition of his 
accomplishments in founding the cerani 
ics department at the institution. 

A. K. Buchanan, .Ik, has resigned 
as assistant editor of ('hem. & Met 
to become assistant secretary of the 
Alumni Association, Lelugh University, 
Bethlehem, Pa., which is a newly 
created position. lie was marned to 
Miss Lois Pease on Feb. 22 and expects 
to assume lira new duties early m 
March, after returning from Bermuda. 

Joseph R. Carpenter, a scientific as- 
sistant. has been appointed to a position 
in the Color Laboratory of the Bu- 
reau of Chemistry, Washington, D. (\, 
by transfer from the Fixed Nitrogen 
Research Laboratory of the Department 
of Agriculture. 

Nonius Goodwin is now general man 
agor of the International Chemical 
Products Co, Glendale, Calif. 

11. A. Greaves and FI. KTcni:r.i.s 
have been awarded jointly the cer- 
tificate of merit of the Franklin Insti- 
tute, Philadelphia, Pa., for notable and 
oirginal inventions for their electric 
steel melting furnaces, known as the 
“Greaves-Etchells” type furnace. 

0. S. Keener, junior chemist, has 
been transferred from the Carbohy- 
drate Laboratory, Bureau of Chemistry, 
Washington, to the St. Louis station. 
J. L. Sullivan, food and drug inspec- 
tor, has been transferred from St. Louis 
to Chicago, and Inspector William B. 
Tibdt has been transferred from Chi- 
cago to St. Louis. 

Thomas Midgley, Ja.^will be pre- 


sented the Nichols Medal on March 9, 
for his work in the development of the 
anti-knock compounds for internal 
combustion engines. 

Dr R. B. Moore, chief chemist of the 
Bureau of Mines, spoke at Princeton 
University March J, on radium. 

J. S. Nixjku has left the editorial 
stall of ('linn. Ar Met. to take up engi- 
neering practice with special reference 
to mining engineering. He will also 
handle industrial diamonds for diamond 
di illmg. 

W. O’Neill, vice-president and gen- 
oi al manager of the General Tire & 
Rubber Co., Akron, Ohio, gave an in- 
teresting and instructive address before 
the members of the Down Town Asso- 
ciation at Hotel St. Franeis, San Fran- 
( iseo, ( alif., on Fob. lb mi the subject 
“V\ lial About the Rubber Industry?” 

Harold ,1. Payne, a ’22 graduate of 
M.l T., who has been with the General 
Fleet in* Co. at Pittsfield, Mass., since 
his graduation, is now an editorial 
assistant on the staff of Chnn . <£■ Met. 

Alfred I. Philipps, formerly asso- 
ciate gas engineer, National Bureau of 
Standards, and lately service engineer 
ol the American Gas Association, is 
now gas engineer with Arthur I). Little, 
Inc* Cambridge, Mass. 

T. T. Read, chief of the Information 
Service of the Bureau of Mines, has re- 
turned from a visit to a number of 
South American countries. 

Dr. Walter Rosen hain, the Knglish 
scientist, gave two brilliant lectures at 
Carnegie Institute of Technology, 
Pittsburgh, on Feb. 12 and 13. The 
subject of his first address was “Metal- 
lurgical Research at the National Phys- 
ical Laboratory, Teddington, England,” 
and the other was on “Strain, and Its 
Relation to Fractures of Metals.” 

George P. Shinglek, Jr., has been 
appointed as an associate chemist in 
the Leather and Paper Laboratory of 
the Bureau of Chemistry, Washington, 
D. C., by transfer from the Chemical 
Warfare Service. 

F. C. Weber, chemist in charge of 
the Animal Physiological Laboratory of 
the Bureau of Chemistry, resigned at 
the end of January, to accept a position 
with the Fleischmann Laboratories, 
New York City. 


Obituaiy 

David Augustus Decrow, manager 
of the waterworks department of the 
Worthington Pump & Machinery Cor- 
poration, New York, died in East 
Orange on Thursday, Feb. 15, and was 
buried in Loekport, N. Y., Sunday, Feb. 
18. He was born in Bangor, Me., and 
was graduated from Maine State Col- 
lege of Mechanic Arts of the University 
of Maine at Orono, in the class of 
1879. 

After his graduation from college, 
Mr. Decrow taught school for a year or 
more in a lumber camp in Maine. He 
went from Maine to Loekport in the 
early ’80s and became associated with 
the Holly Manufacturing Co. as a 
mechanical draftsman. In 1893 he was 
made designing engineer, in 1900 chief 
engineer and in 1903 secretary of the 
company. During his connection with 
that plant he became known as a water- 
works engineer and continued his work 
as a specialist in that line to the time 
of his death. Some years ago the Holly 
Manufacturing Co. was combined with 
the Snow Steam Pump Works at Buf- 
falo, N. Y., as part of the International 
Steam Pump Co. Mr. Decrow went 
to Buffalo at the time of this change 
and took charge of the pumping ma- 
chinery manufactured by both com- 
panies. 

The International Steam Pump Co. 
was succeeded by the Worthington 
Pump & Machinery Corporation in 
April, 191 ti Soon thereafter Mr. Bo- 
rrow was called to the head office m 
New York as manager of the water- 
works department and continued in thi*> 
position until his untimely death. He 
is survived by his wife and two sons. 

.James T Head, for many years in 
charge of the production of potassium 
cyanide and other products at thr 
local plant of the H. V. Davis Chenfieal 
Works, New Bedford, Mass., died Feb. 
8, of Bright’s disease, at the age of 72. 

Charles Philip Month, chemical 
engineer, died in Kotka, Finland, Feb. 
17, 1923. He was connected with the 
National Carbon Co., Cleveland, Ohio, 
the Nungesser Carbon & Battery* Co. 
of Cleveland, Ohio, and the Superior 
Carbon Products Co. of Poughkeepsie. 
He sailed for Finland in June, 1921, to 
engage in the manufacture of carbon 
electrodes and batteries, in which busi- 
ness he was engaged at the time of his 
death, which occurred from pneumonia. 
His body is being brought to this coun- 
try for interment in Canandaigua, 
N. Y. 

Wade A. Taylor, a prominent steel 
manufacturer and chairman of the 
board of the American Zinc Products 
Co., Greeneastle, Ind., died at Pasa- 
dena, Calif., Feb. 17, of heart disease. 
He was head of the Deforest Sheet & 
Tin Plate Co., Niles, Ohio, until that 
company was acquired by the Republic 
Iron & Steel Co. He is survived by his 
wife and daughter. 
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Market Conditions 


In Chemical. Metallurgical and Allied Industries 
A Survey of the Economic and Commercial Factors That Influence Trade in Chemicals and Related Commodities 
Prevailing Prices and Market Letters From Principal Industrial Centers 



Rising Prices and Production Costs 
Accompany Greater Industrial Activity 

Increased Output of Basic Commodities and Better Business Condi- 
tions in Wholesale and Retail Trade Mark Progress Since First 
0 f Year— Labor and Transportation Difficulties Foreseen 


T HERE is abundant evidence that 
the business revival has continued 
to gain momentum since the first of the 
year. Capacity operations on the part 
of most manufacturing industries and 
the volume of wholesale trade limited 
only by transportation difficulties are 
encouraging developments of the past 
HO days. As yet there is hut little of 
the speculative bidding and duplication 
of orders that usually accompanies an 
artificial business boom, hut neverthe- 
less some apprehension is being felt be- 
cause of the surging rise in prices and 
production costs. Further advances in 
raw material prices threaten to carry 
manufactured goods to still higher 
levels and thereby enhance the danger 
of a runaway market, speculation and 
paper profits. Rather it is to be hoped 
that before long an equilibrium can he 
reached in industrial conditions so that 


production and consumption can proceed 
without the violent fluctuations noted 
during the past few r months. 

Many Industries Active 

Cotton goods, pig iron, steel ingots, 
locomotives, zinc, bituminous coal, and 
wood chemicals are some of the indus- 
tries showing the largest output since 
the boom of 1920. The Survey of (. nr- 
rent Business on Keb. 2<» makes the 
following comments on these industrial 
activities: 

rotton consumption by t< Mile mills in 
.liimnuj \\ ns Un thud hugest m out 
litstoi > , toliillUK ♦» 1 r» bales. Wool re- 
ceipts at lloslon wen- vei y he:i\> in Jan- 
ll<i t \ . NMtll foielKli wool receipts ill' high- 
est ‘sllioe A pi it. l'(21. Silk consumption 
Inct cased to .U.IiSU bales, wliih .stocks 
ib clmed from the Deeembet high mark. 

I’lg-hon production at 3. H lii>, <*04 tons 
Was tin lai Rest si lire Ortobrt, 11(20, witde 
-leel-inaol pioduetion at 3.7 1 7,07 1 tons 
m .Jaimaiv was not e\n rded since Mh'yIi. 
1 M JO. 1 ' nfi lied ordeis t*f tbe I’nited Slabs 



THE TREND OF WHOLESALE PRICES FOR CHEMICAL AND METAL PRODUCTS 


**< llieni. & Mel/’ Weighted 
Index of Chemical Prices 


Rase l (Hi Im 1013-1 1 


Tills week 
Last week 
Mat eb, IH22 
Mai ill. I '.'21 
Match. 11*20 
April, If lk (bit; hi 
April, i i dow» 


170.71 

. . 1 7U.3S 
I ft A (HI 
ir»7.t»o 

:>r >2 ho 

. 2 so (III 
. . .HO.IHI 


The slight ad\ane* in inis Week's 
index numbet is due to I't actional In- 
creases in 1 1 1 < • pi ires )l caustic pot- 
ash and linseed oil. Other prices 
wen well maintained and no de- 
clines wile i cpoi bd. 


Sb‘< I Coipornimn men used alter 2 months 
of (icelim s and mad* a high record once 
Fehiuuix, lt*2l. at O.OJO.mO tons. Mer- 
chant pig-ium shipments, untllled orders 
,tnd stocks met easeil. bill sales ibellned. 

Shipments ol loiomotives were the larg- 
t-st sinei . lanital. v, 1 1*2 1, and unllHcd or- 
ders wen tin high' st on lecord, at 1,<M 
loeomot In « s 

I’loduction of /me rose to 1)2,834,000 
lb the highest since Match. 1020. While 
storks declined to 33.1 4K.OOO lb., the low- 
< si since the at mist ice 

Production of bituminous coal m .lamp 
a i y amounted to .*(>. J lt 3 .<ni<> tons, tlie high- 
est month with mu exception since J>«- 
( 'ember. IH20 

Figures on t uhht r lues, which have jUHt 
heroine awiilabh, show a slightly in- 
et eased consumption of rubber, hut a fall- 
ing diT in production of tires. Shipments 
of tires increased and stocks Were re- 
duced. 

building (oiitiarts awarded in the 27 
Not t tieaslei n States in .lanuarv increased 
I pci cent o\ ci December and 31 percent 
ovet Januaiv, 1022 

Wood ( In mien I plants pioduccd about 
twnc as inueli acetate of lime and wood 
alcohol in I leeemhei as a year ago. 

Receipts ol luipentinc and resin were 
higliet than in January, 11*22. Slocks of 
i t'sm were larget than a year ago, but 
turpentim stocks were smaller. 

Receipts and shiptrn nts of flaxseed were 
less than m December hut greater than 
a \ ea i ago, Stocks declined to a total 
of only S2.IHKI bushels at Minneapolis and 
I luliith. 

Crude oil production continues at an 
altogether unprecedented rate. The 
American Petroleum Institute estimates 
that the daily average gross production 
for the week ended Feb. 24 was 1,784,- 
700 hbl., as compared with 1,757,550 
bbl. for the preceding week and 1,410,- 
450 for the corresponding period in 1922. 

Threatening Shortage of Labor 

A factor which may act as an impor- 
tant check on further business expan- 
sion is the rather general shortage of 
labor. Many plants reported an inade- 
quate labor supply in January, accord- 
ing to the United States Department 
of Labor. The monthly survey made 
by that department in 4,153 repre- 
sentative establishments in 43 manufac- 
turing industries showed an increase 
of 1.4 per cent in the number of em- 
ployees during January. The greatest 
increase was in the pottery industry 
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*(36.9 per cent), due to resumption of 
production following a general strike. 
Fifty-two fertilizer plants reported an 
increase of 10.8 per cent. There were 
3.3 per cent more workers in the 74 
chemical plants that report to the de- 
partment. 

Chemical Prices Advance 


Moderate Activity Again in Evidence 
* in New York Chemical Market 

Most Prices Well Maintained— Alkali Market Shows Improvement — 
Producers of Bicarbonate of Soda and Iodides 
Announce Advances 


For the past 3 or 4 months the aver 
age wholesale prices as recorded hy tin- 
index numbers of the government and 
other agencies have been fairly con- 
stant. Closer study, however, reveals 
the fact that prices for certain basic 
commodities have stiffened considerably 
and this has been offset hy declines in 
other prices. Since the first of the 
year the prices for the principal chem- 
ical and metal products have shown 
marked advances. These are indicated 
in the accompanying chart comparing 
this magazine’s weighted index of 
chemical prices with the index numbers 
of the U. S. Bureau of Labor Statistics. 


January Steel Production 
Breaks All Records 

Steel production increased rather 
sharply in January, is increasing now, 
and promises to be higher still this 
month. January broke all records since 
the armistice, with the exception of 
March, 1920. March, 1923, is practically 
certain to beat that record and mn> 
possibly beat the highest record during 
the war. Both high points were reached 
on the eve of limiting influences de 
veloping. The high point in the war 
was in September, 1918, just before the 
influenza epidemic, with a rate of about 
47,000,000 tons of ingots a year, while 
the high point since the armistice* was 
in March, 1920, just before the “outlaw” 
railroad strikes began April 1, the rate* 
being about 45,000,000 tons. 

Ingot production ran at an average 
of about 34,500,000 tons a year for 6 
months following the coal strike of 
April 1, 1922, then averaged 40,000,000 
tons in the last 3 months of the year, 
and was at about 43,500,000 tons in 
January. Of late pig-iron production 
would have supported a slightly higher 
steel production rate than has obtained, 
the difference probably lying in mills 
replenishing pig-iron reserves, entirely 
depleted during the coal strike. 


Busmen* Failures Fall Off 
During February 

Bradstreet’s report on the total mini 
her of business failures during January, 
1923, was 20 per cent less than the 
total for January a year ago, apd the 
February total shows a decrease of 24 
per cent from the like month of 1922. 
Measured in terms of liabilities, the 
January total fell 49 per cent from last 
year and that for February shows a 
decrease of 45 per cent. 

These two months mark the recession 
from the high totals which have charac- 
terised these reports during the past 
2 years. 


New York, March 5, 1923. 

T HE chemical market showed moder- 
ate activity during the past week, 
although trading was mostly for small 
quantities. Imported commodities con- 
tinued to feature the market, due to the 
inability of German manufacturers to 
make any definite deliveries on old con- 
tracts. Permanganate of potash was 
very linn, and much higher prices were 
recorded among leading importers. Pro- 
ducers of bicarbonate of soda an- 
nounced higher prices at the works, due 
to increased costs of production. The 
export inquiry for caustic soda showed 
a marked improvement and several 
large tonnage sales were reported to 
Japan and Europe. Soda ash has also 
shown a firmer tendency on spot. Ar- 
senic continued along former levels, 
with buyers showing little disposition 
to purchase in round quantities. Recent 
advances in copper sulphate were well 
maintained and the buyers showed ad- 
ditional interest in the general move- 
ment Importers of glaubers salt 
reported a scarcity on spot and quoted 
$1 per 100 Ih. for shipment in hags. 
Manufacturers of iodides announced an 
increase of 15c. per lb. Importers of 
caustic potash were quite firm in their 
views and quoted much higher prices 
on limited stocks of spot material. Yel- 
low prussiate of soda was somewhat 
weaker, due to the absence of any large 
buying interest. 

Principal Price Changes 

Alcohol — The tone of the market 
for methanol and denatured alcohol 
showed a marked improvement Prices 
did not change, however, and denatured 
No. 1 continued at 38(o)40c. per gal. and 
methanol 97 per cent at $1.25 per gal. 
in barrels. 

Ammonium Sulphate — Spot goods re- 
mained in very scarce supply, due to 
the increased export demand. Pro- 
ducers reported a heavily sold up con- 
dition at the works. Resale material 
was quoted around $3.85 per 100 lb., 
f.a.s., in double bags. 

Arsenic — Spot goods ranged around 
15101 5£c. per lb. Activity has slack- 
ened considerably and dealers were 
anxious to sell at fractionally lower 
figures. 

Barium Carbonate — A better demand 
was reported for spot material and im- 
porters quoted $72.50 per ton for spot 
goods. The general range was around 
$72.50@$75 per ton. 

Bicarbonate of Soda — Leading pro- 
ducers advanced prices on all pack- 
ages due to increased production costs. 
Barrels were quoted at 2c. per lb. f.o.b. 
works, with kegs ut 21c. per lb. 

Caustic Potash — Imported 88-92 per 
cent material on spot Was in very scarce 
supply. Sales during the latter part 


of the week were recorded up to 8c. 
per lb. Shipments were quoted at 7§c. 
per lb. e.i.L N. Y. 

Caustic Soda— The export market 
showed material improvement, with sev- 
eral fair-sized sales reported to Japan 
and Italy at $3.45@$3.50 per 100 lb. 
The domestic market continued along 
linn lines, with quotations ranging 
around $3.75 per 100 lb. ex-store. Con- 
tracts were quoted at $2.50 per 100 lb., 
basis 60 per cent f.o.b. works. 

Chlorate o) Soda— A firm market was 
reported, with sales around 6&(d)63e. 
per lb. f.o.b. works. Imported material 
held at the same level. 

Copperas - Spot goods were quoted 
at life, per lb. in barrels. Bulk material 
at the works held around $16.50 per ton 
and $19 in bags. The demand, however, 
was merely of a routine nature. 

Fluoride of Soda — A quiet market 
was reported among importers, with 
quotations around 9c per lb. Domestic 
producers continued to quote 10c. per lb. 

Iodides — Large producers announced 
advances on all iodides. Potassium 
iodide is quoted at $3.75 per lb., with 
resublimed around $4.55 per lb. 

Permanganate of Potash — The mar- 
ket was in a very strong condition with 
importers quoting limited stocks on spot 
at 20c. per Jb. Shipments were held 
at 18ie. per lb. duty paid. The new 
level represents an advance of 2c. per 
lb. during the past week. 

Prussiate of Potash — Yellow prus- 
siate was somewhat higher on spot, 
with quotations around 38@39c. per lb. 
The red variety remained at 80@85c. 
per lb. The demand showed consider- 
able improvement. 

Coal-Tar Products Active 

(’rude products continued very scarce 
on spot and producers reported a 
heavily sold up condition at the works. 
Buyers are experiencing extreme diffi- 
culties in locating appreciable quan- 
tities and the general tone of the mar- 
ket appeared quite strong. Naphtha- 
lene has shown material improvement 
and dealers have withdrawn former 
quotations on spot material. Phenol 
has also shown a marked improvement 
and quotations were advanced in most 
directions. Resale stocks have prac- 
tically been taken off the market and 
available material now remains in first 
hands. Intermediates have continued 
in fair demand, with higher prices 
heard for alpha-naphthylamine, R salt 
and paratoluidine. 

Cresylic Acid — Trading was rather 
quiet, due to the restricted offerings. A 
few odd lots on spot were quoted around 
JP.50@$1.65 per gal. Importers were 
said to be unable to market their ma- 
terial OI1 account of the nruvailincr Kindi 
duty. 
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Naphthalene — Prices were quoted at 
higher levels, due to the increased con- 
suming demand. Sellers are quoting 
flakes at 6t@7c. per lb. and balls at 
72@8c. per lb. 

Phenol — Cheap lots have been ab- 
sorbed and higher prices were quoted 
by holders of spot goods. The U.S.P. 
prime crystals were quoted around 
40(S)45c. per lb. The demand was quite 
active. _ 

Satisfactory Business in 
the Chicago District 

Actual Sales Not Large, but Prices Are 
Holding Firm — Imported 
Chemicals Scarce 

Chicago, III., Mar. 1, 1923. 
The chemical market in the Chicago 
district for the past 2 weeks was quiet 
with only a fair amount of business re- 
ported. Although no really large 
orders were consummated, all factors 
seemed satisfied with the volume they 
were doing. Prices held firm and as 
material was apparently in strong 
hands, there was little or no evidence 
of shading. Imported chemicals were 
all firm and in view of the conditions 
abroad a general advance would not be 
surprising. 

Ca untie soda was quiet and not much 
material moved on spot. The price was 
uhchanged at $4.13 per 100 lb. for 
ground 76 per cent material and $3.50 
for the solid. Soda ash was in routine 
demand and spot material was un- 
changed at $2.25 per 100 lb. Caustic 
potash was in good demand and the 
price was very firm at 8i@9c. per lb. 
for the imported 88-92 per cent. Im- 
porters of this material claim that the 
spot price is still below the replace- 
ment cost. 

Alum in Better Demand 

Potash alum was in better supply 
and the iron-free lump was available at 
4£(o)5c. per lb. The powdered was still 
scarce and what was available was held 
at 8@8£c. per lb. Sal ammoniac was 
in good demand and the white granular 
of domestic manufacture was quoted at 
8c. per lb. in small or moderate lots. 
Ammonium carbonate was quiet at 
10@10Jc. per lb. Barium ehlonide was 
offered in one direction at $95 per ton 
in ton lots. Barium carbonate was 
quiet and spot material could have been 
purchased at $80 per ton. Only one 
small lot of white arsenic could be lo- 
cated, and this was held at 17c. per 
lb. Blue vitriol was quite active, with 
a few outside lots still available at 
6£c. per lb. Ca/rbon tetrachloride was 
in plentiful supply and the general 
quotation was 9i@10e. per lb. Carbon 
bisulphide was unchanged in price and 
small or moderate lots were offered at 
7@7ic. per lb. Formaldehyde was 
quiet, with a few outside lots quoted 
at 16c. per lb. Glycerine firmed up, 
but the spot price of 18£c. per lb. for 
c.p. material in drums was unchanged. 

Due to fresh arrivals phosphoric 
anhydride was offered slightly lower at 
35c. per lb. for 1-lb^tins in case lots. 


Potassium bichromate was in a firm 
position, with spot supplies held at 
12£@13c. per lb. Chlorate of potash 
was scarce on spot, and only odd lots 
were available at 10(a>10ic. for the 
crystals and 9c. for the powdered. 
Potassium * cyanide was unchanged at 
55c. per lb. for single-case lots. 
Permanganate of potash was sharply 
advanced and 20@22c. per lb. was the 
range at which spot material was 
available. Yellow prussiate of potash 
was quoted at 40c. per lb. and was in 
fair supply. The red prussiate was 
still scarce, although slightly easier at 
90c. per lb. 

Linseed od was in better demand dur- 
ing the past week, although the volume 
was far from large. Boiled oil was 
quoted at the close of today’s market 
at $1.10 per gal. in single drums and 
similar quantities of raw at $1.08. 

Turpentine continued to move slowly, 
hut the price kept advancing. Today’s 
market for single drums delivered to 
the buyers’ store was $1.59 per gal. 


Advances in Steel Prices 
Uniformly Accepted 

Ingot Production Now at Record Rate of 

45,000,000 Tons Per Year 

Pittsburgh, March 2, 1923. 

Following advances in prices made 
by certain independent sheet manufac- 
turers— other independents being out of 
the market- and reported a week ago, 
the American Sheet & Tin Plate Co. on 
Feb. 26 advanced its prices $3 a ton on 
blue annealed to 2.65c., $3 a ton on 
black to 3.50c., $5 a ton on galvanized 
to 4.60c. and $6 a ton on automobile 
sheets to 5c. These prices are some- 
what below those of independents, which 
are 2.75(5>2.90c. on blue annealed, !*60c. 
on black, 4.75c. on galvanized and 5.35c. 
on automobile sheets. 

The leading interest was already 
practically sold up through June, while 
it had not opened order books for third 
quarter and will not do so for a month 
or two still. There was a double object 
in formally advancing prices at this 
time— to discourage customers from 
seeking to place additional tonnages, 
and to prepare the way for third quar- 
ter transactions. 

At the same time the leading interest 
advanced its price on tin plate from 
$4.75 to $4.95 per base box, 100-lb. 
Late lhst week two large independent 
producers had formally announced ad- 
vances in their prices to $5. Some 
independents had previously sold at $5 
and even higher. Peculiar conditions 
exist in tin plate. Prices of steel and 
pig tin have advanced since order books 
were opened late last November for 
the current half year, when they were 
expected to decline, demand is proving 
remarkably heavy and shortage of labor 
and steel is likely to prevent full oper- 
ation of the mills in the second quarter. 
Makers of packers’ cans expect to be 
taken care of at a uniform price during 
a half year, on the ground that they 
sell their cans in advance, whereas tin 


plate mills are faefcd with a loss on any 
tin plate they may ship at $4.75, not 
covered by raw material bought at the 
former market. There is likely to be 
quite a range in selling prices in the 
next few months, according to the posi- 
tion and standing of the buyer. 

Standard railroad spikes have been 
advanced, effective Feb. 27, from 2.90c. 
to 3.05c., for spikes i’* in. and heavier. 

No other important advances in steel 
products are recorded in the week, but 
all commodities show still more strength 
and there is more talk of premiums on 
small lots for early delivery, particu- 
larly in bars, shapes and plates. 

Production at High Level 

The rate of ingot production^ at the 
beginning of this month is probably 
well in excess of 45,000,000 tons a year, 
against a rate shown for January of 
about 48,500,000 tons. The average 
rate of production in 1920, a good year, 
and 1921, a poor year, in which there 
was consumption of steel and fnanufac- 
tures of steel previously made, was 

30.000. 000 tons a year— i.e., there was 
over 40,000 000 tons in 1920 und under 

20.000. 000 tons in 1921. 

The very magnitude of the present 
demand for steel foreshadows a labor 
shortage in the spring, when outdoor 
work is to be resumed on a very large 
scale. The mills have a very fair labor 
supply now, but cannot meet competi- 
tion of contractors, who simply bid 
whatever is necessary to get the men 
they must have to complete contracts. 
It is possible that there will be another 
general wage advance in the steel in- 
dustry in the next month or two, even 
though another advance would be re- 
garded us economically unsound. 

Coke and Pig Iron 

The buying movement in Connellsville 
furnace coke for second quarter, noted 
in last report as having just begun, 
has proceeded apace. According to the 
best estimate, more than 200,000 tons 
a month has now been placed under 
contract* all at $7 with the exception of 
one of the earliest contracts. This 
represents more than half the current 
supply, but production is going to in- 
crease, just as a number of furnaces, 
lately idle, are going to operate in 
second quarter. The market shows 
a strength which is remarkable and 
which was more or less unexpected. 
The coke market has taken its cue from 
the steel market rather than from the 
coal market, which has been declining 
and which promises prices during the 
remainder of the year at no more than 
a moderate margin above cost of pro- 
duction. 

Pig iron is strengthening in prac- 
tically all districts. In tfce local market 
bessemer has advanced 50c. in the week, 
and basic and foundry easily retain the 
advance of $1 recorded last week, at 
$27 and $28 respectively. Predictions 
are common that pig iron will soon 
reach $30, but such an advance is by 
no means assured, since consumers are 
already covered on very considerable 
tonnages for second quarter, and some 
idle furnaces Are coming in. 



474 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol 28, No. lfl 



Current Prices in the New York Market 


FOR CHEMICALS, OILS AND ALLIED PRODUCTS 

Although these prices are for the spot market in New York City, a special effort has been made to report the American 
manufacturer’s quotations whenever available. In many instances these are for material f.o.b. works or on a contract basis 
and these prices are so designated. Quotations on imported and resale stocks are reported when of sufficient importance 
to have a material effect on the market. Prices quoted in these columns apply to large quantities in original packages. 




General Chemicals 


Acetic anhydride, 85% , drums lb 

JO 36 - 

$0 

38 

Acetone, drums 


22 - 


23 

Acid, acetic. 28% , bbl 1 

0(1 If, 

1 15 

3 

4(1 

Acetic, 56% , bbl I 

00 li, 

6 25 

h 

50 

ductal, 99*' , , carboys 

on It, 

12 00 

12 

50 

Boric, crystals, bbl 


III 


II 

Boric, powder, bbl 


II - 


II 1 

Citric, kegs 


49 


50 

Formic, 85' , 


15 - 


17 

Gallic, tech 

lb 

45 - 


50 

Hydrochloric, 18° tanks, 100 lb 

90 - 

1 

00 

Hydrofluoric, 52' , , carboys lb 

12 - 


12} 

Lactic, 44% , tech, light, 

( 



bbl 


II 


11} 

, 22% teeli . light, lib! 

it. 

05 


05 1 

) Muriatic, 20", tanks, 1 

00 lb. 

1 00 - 

1 

10 

Nitric, 36", carboys 

11, 

.04}- 


05 

Nitric, 42", carboys. 

Ib 

06 - 


1)6} 

Oleum, 20' , , tanks 

ton 

17 0(1 

18 

00 

Oxalic, crystals, bbl 

Ib 

.12}- 


1 < 

Phosphoric, 50% carboys, 


08 - 


09 

Pyrogallic, resubhmed . . 


1 50 

1 

60 

Sulphuric, 60% tanks 

ton 

9 00 - 

1(1 

(10 

Sulphuric, 60", drums 

ton 

12 00 - 

14 

00 

Nulplmi in, 66% t unks 

toil 

14 50 

15 

00 

Sulphuric, 66" drums. 

toil 

19 00 - 

20 

00 

Tannic, F K P , bbl 

Ib 

65 - 


70 

Tannic, tech , bbl 


.40 - 


45 

Tartaric, imp crys , bbl 


30% 


U 

Tartaric, imp , powd , bbl 

Ib 

31 


12 

Tartaric, domestic, bbl.. . . 




32 

Tungstic, per l!> 

Ib. 

1 00 - 

1 

20 

Alcohol, butyl, drum*, f u.b 




Terre Haute. 

Ib. 

23 - 


25 

A 1 o o h o 1 ethyl (( ‘ologue 




spirit), bid 

gal 

4.75 - 

4 

95 


Alcohol, methyl (sec Methanol) 

Alcohol, donut ured, I HR proof 

No. I Kid 38 - 4(1 

Alum, iimmoiiin, lump, bill Ih, 03*- ()!,' 

Potash, lump, hid , ll> 03 - 0 3 * 

Chrome, lump, potash, hid lb 05}- 05} 

Aluminum sulphate, com , 

hags 100 lb I 50 - I 65 

Iron free bun* . lb. .021- 02} 

Aqua ammonia, 26% drums lb 06]— 074 

Ammonia, anhydrous, cvl lb. .30- 10} 

Ammoimim carbonate, powd 

casks, imported lb. .091- III 

Ammonium carbonate, powd 

domestic, bbl lb. . 13 - 14 

Ammonium nitrate, tech , 

casks lb 10 - II 

Amvl acetate teeli , drums Kid 2 80 3 05 

Arsenic, white, powd , bbl . lb 15}- 15 J 

Arsenic, red, powd , Kokh, .lb 13 13} 

Harm in carbonate, bid. ... ton 72 50 75 00 

Barium chloride, bbl .. ton 87 00 'Ml 00 

Barium dioxide, drums . lb 18 18' 

Barium nit rale, casks 08' 08; 

Barium sulphate, bbl,. , lb 04 04} 

Blanc fixe, dry, bbl Ih 04 04' 

Blanc hxe, pulp, hhl ton 45 00 5 5 00 

Bleaching powder, l.o.b. wks , 

drums Mill lb 2.20 2 50 

Beside drums 100 lb 2 50 2 75 


Borax, bbl 

Ib 

051 

tr>; 

Brnmme, cases 

lb. 

25 

27 

Calcium aretiite, bags 1 00 lb. 

3 50 - 

3 6(1 

Calcium carbide. drums 

lb. 

04} - 

04; 

Calcium chloride, (uncd, drums 

ton 

22 00 - 

23 00 

Gran, drums, . 

lb. 

01! - 

01} 

Calcium phosphate, mono, 
hhl 

lb. 

06}- 

07 

Camphor, cases 

Ib. 

92 - 

94 

Carbon bisulphide, drums 

lb 

07 - 

«7i 

Carbon tetrachloride, drums 

lb 

09}- 

10 

Chalk, preeip. — domestic, 
light, bbl . 

lb 

043- 

04 J 

Domestic, heavy, hhl 

Ib 

03;— 

0% 

Imported, light, bbl 

lb 

041- 

05 

Chlorine, liquki, cylinders 

lb 

06 - 

06 J 

Chloroform, teeli , drums 

Ib 

35 - 

38 

Cobalt oxide, hill 

Ib. 

2 10 - 

2 25 


Copperas, hulk, T o b, wks. ton 16 50 20 00 

Copper carbonate, bbl lb 19- 20 

Copper evumde, drums lb 47 - 50 

Copper sulphate, ervs , bid ,1001b. 6 40 - 6 50 

Cream of tartar, bbl, Ih. .24 - 25 

Dextrine, corn, bags . , , WO lb. 3.25 3 50 

Epsom salt, dom., 

bbl. 100 lb. 2 00 - 2 25 

Epsom sail, imp., tech, 

bags 1 00 lb. 1 10 - I 25 

Epsom salt, t S.P., dom , 

bbl . . 100 lb. 2.50 - 2 75 

Ether, U.8 P , drums lb. .13- .15 

Ethyl acetate, com., 85%, 

drums gal. .80 - .85 

Ethyl acetate, pure (noetic 

ether, 98% to 1 00%) gal. . 95 - 1.00 


1 Pnrmuldouvde, 40%, hhl. 

Ib 

$0 IS - 

$0 16} 

[ Fu!l< rs i arth, f o b mines m I ton 

16 no 

17 00 

| Full* rs earth — imp , powd , net ton 

30 no 

32 00 

Fusel oil, ref , drums 

gal 

3 55 

4 05 

Fu-iel oil, erude, drums 

gal 

2 30 

2 40 

( II nibi rs salt, wks , bagH 100 lb 

1 20 - 

1 40 

t i 1 mix is salt . imp , bag** 100 lb 

1 00 - 

1 25 

( ilyei nne, c p , drums extra 

lb 

. 18}- 

. 19 

< Jlveejmi , dynamite, drums 

lb 

17 - 

17} 

lodme, ri'Hiil, limed 

lb. 

4 55 - 

4 65 

Iron oxidt , red, casks 

U). 

12 - 

18 

bead 

White, basic cuhonute, dry, 




casks 

lb 

10 - 

10$ 

White, m oil, kegN 

lb 

12}- 

14* 

(fed, drv, casks 

lb 

II}- 

12 

Red, m ml, kegs 

Ib 

13}- 

.15 

Lead licet at i , white ervs , bbl 

11> 

13 - 

13} 

bead arsenate, powd , bbl 

lb 

23 

24 

bime-Jl ydrated, bbl t 

•cr ton 

16 80 - 

17 00 

Tame, Lump, bbl 2 

:801b 

3 b3 - 

3 65 

Litharge, eomm , casks 

lb 

10’- 

II 

bil Implioiie, bhl 

Ib 

06}- 

07 

Magnesium curb , tech , bags 
Methanol, 95% , bbl 

ib 

08 - 

08} 

gal 

1 23 - 

1 25 

Methanol, 97‘ , , bbl 

gal 

1 25 - 

1 27 

Nickel salt, double, bbl 

Ib 

10 - 

10} 

Nickel salts, single, bbl 

lb 

II - 

.11} 

Phosgene 


60 - 

.75 

Phosphorus, led, eases 

lb 

35 - 

40 

Phosphorus, yellow, eases 

Ib 

30 - 

35 

Potassium bichromate, casks 
Potassium bromide, gran , 

Ih 

09J- 

.10 

bbl 

lb 

16 - 

23 

Potassium carbonate, 80-85' , , 




calemed, casks 

lb 

05}- 

06 

Potassium chlurate, rmwd 

Ib 

07 - 

.08 

Potassium cyanide, drums 
Potassium hydroxide (caustie 

Ib 

45 - 

50 

potash) dnims IflOlh 

8 00 - 

8 25 

Potassium iodide, cases 

lb 

3 65 - 

3 75 

Poiasf-mni nitrate, hhl 

Ih 

06}- 

.07} 

Potassium |o r manga mi t e, 



drums 

lb. 

19}- 

20 

Potassium prussiate, red, 




easks 

lb 

80 - 

85 

Potassium prussiate, yellow, 




casks 

lb 

.38 - 

39 

Salammonmc, white, gran., 




r.isks, imported 

ih 

06}- 

.06} 

Salammomse, white, gran , 



bhl , domestic 

lb 

.08 - 

.08} 

Gray , gran , casks 

lb 

08i— 

.08 

Nulsodn, hhl 100 Ih 

1 20 - 

1 40 


Salt cake (bulk) ton 26 00 - 28 00 

Nodu ash, light, 58% flat, 

hag*, contract 100 Ih I 60 - I 67 

Soda asti, light, basis, 48',, 
bugs, contract, fob 

wIch 1 00 lb. 120- 130 

Soda ash, light, 58',, Hat, 

bags, resale 1 00 lb 1.75- 1.80 

Soda ash, den*»e, bags, con- 
tract, basis 48' , 1601b I 17 J— 1 20 

Soda ash, dense in bags 

resale ll)0]b 1.85 I 90 

Soda, caustic, 76'',, solid. 

drum?, fas 1 00 lb 3 45 - 3 70 

Soda, caustic, 76',', solid, 

drum-., contract 100 lb 3 35 3.40 

Soda, caustic, basis 60',, 

wks , mniract 1 00 lb 2.50- 2.60 

Soda, caustic, giound and 

(lake, contracts 100 lb. 3.80 - 3 90 

Soda, caustic, ground and 

flake, resale. 1 00 lb 4 00 - 4 15 

Sodium acetate, works, bags lb 06 - 06} 

Sodium bicarbonate, bid 1001b 2.00 - 2 50 


Sodium bichromate, casks. 

lb 

*07% 

08 

Sodium bisulpliatc (niter cuke) 
Sodium bisulphite, powd., 

. r s p , bhi 

ton 

6 00 - 

7 00 

lb 

04}- 

04} 

Sodium chlorate, kegs. 

Ib 

06}- 

07 

Sodium chloride long 

ton 

12 on - 

13 00 

Sodium cyanide, eases 

1T> 

20 - 

.23 

Sodium fluoride, bbl 

lb 

09 - 

10 

Sodium hyposulphite, bbl 

11. 

.03 - 

03} 

Sodium nitrite, casks 

Ih 

08}- 

09 

Sodium peroxide, powd , eases 
Sodium phosphate, dibasic. 

lb. 

28 - 

.30 

.bbl ... 

Ib 

.03}- 

.04 

Sodium prussmte, vel drums 

lb 

.18}- 

.19 

Sodium silicate (40", drums) 100 lb. 

.80 - 

1.15 

Sodium silicate (60°. drums) 100 lb. 
Sodium sulphide, fused, 60- 

2.00 - 

2. 25 


62% drums. .. lb. .04 - .04$ 

Sodium sulphite, crys , bbl.. . lb. .03$- 03} 

Strontium nitrate, powd ,bbl. lb. .09$- .10 

Sulphur chlonde, yel drums. Ib. .04$- .05 

Sulphur, crude ton 18.00 - 20.00 

Sulphur dioxide, liquid, cyl. . . Ib. . 08 - . 08$ 

Sulphur, flour, bbl 1 00 lb. 2.35- 3.15 


Sulphur, roll, bbl 

100 lb. 

$2 00 - $2 

5(J 

Talc -imported, bags 

ton 

30 00 - 40 

00 

Talc -domestic powd , 

bags . ton 

18 00 - 25 

00 

Tin bichloride, hnl 

. lb. 

.11 - 

11 } 

Tin oxide, bbl 

lb. 

47 - 

48 

Zinc carbonate, bags 

lb. 

14 - 

141 

Zinc chloride, gran, bhl 

. . Ih. 

06 - 

07 

Zinc cyanide, dnims 

lb. 

37 - 

38 

Zinc oxide, XX , bhl 

lb. 

07}- 

08 

Zinc sulphate, bbl 

ion ih. 

2.75- 3. 

00 


Coal-Tar Products 


Alphn-nnphthol, crude, bbl .. 

Ib. 

$0 80 - 

$0 85 

Alphn-nnphthol, rcl , bbl 

lb. 

1 05 - 

1.1(1 

Alpha-nuohthvlnmme, bbl.... 

Ib. 

35 - 

38 

1 Aniline ml, drums 

Ib. 

.16}- 

.17 

Aniline sails, hhl 

lb. 

.24 - 

.25 

Anthracene, 80* « .drums... 

lb. 

75 - 

1 00 

Anthraccn e, 80' , , imp , 




drums, duty paid.. 

lb. 

.65 - 

70 

Anthraquinouc, 25%, paste, 




drums 

lb. 

.70 - 

75 

Benzaldehyde U S P , carboys 
Benzene, pure, water-white, 
tanks and drums 

lb. 

1.40 - 

1.45 

gal. 

.30 - 

.35 

Benzene, 90' , , tanks & drums 

gal 

.26 - 

.32 

Benzene, 90' , , drums, resale 


33 - 

.35 

Benzidine base, bbl 

Ih 

.85 - 

90 

Benzidine sulphate, hhl 

lh. 

75 - 

.80 

Benzoic and, F S V , kegs 

Ih. 

.72 - 

75 

Benzoate of soda, F S P , bbl 

11). 

.57 - 

.65 

Benzyl chloride, 95-97% , rid , 




drums 

Ih. 

.25 - 

.27 

Benzyl chloride, tech , drums 

lb. 

20 - 

.23 

Heta-rmplif hnl.suhl .bhl . 

lh. 

.55 - 

60 

Betn-nuphfhol, teeli , bbl . . 

11), 

.24 - 

.25 

Bptft-nuphthvliirnine, teeli 

11). 

.80 - 

90 

Carlmzol, hhl 

lh. 

.75 - 

90 

Cresol, F S P , drums 

It, 

.25 - 

29 

Ortho-cresol, drums 

lh. 

24 - 

.26 

Crcsvlie acid, 97' , , resale, 




drums 

gal 

1 50 - 

1 65 

95-97' , , drums, resale. . 


1.40 - 

1 50 

Dichlorbenzt in , drums. . . 

lh. 

.07 - 

09 

Diethylambne, drums 

lh. 

.50 - 

60 

1 flniethylamlnie, drums . . 

lh. 

.41 - 

42 

Dinitrobenzene, hhl 

lb. 

19 - 

20 

1 hnitruclui benzene, hhl 

Ib. 

22 - 

.23 

Dimtronaphthalene, bbl 

lb 

.30 - 

32 

1 Mnitrophnml, hhl 

lb. 

35 - 

.40 

Dmitrotoluene, bbl . 

lb 

.20 - 

22 

Dip oil, 25% .drums 
Diphenvlamine, bbl... 

gal 

.25 - 

.30 

lb. 

50 - 

52 

1 1 -acid, bhl 

lb. 

.80 - 

85 

Mela-phenylenedianiinc, bbl 

lb. 

95 - 

1 00 

Mlrlilcrs ketone, bbl 

lb. 

3 00 - 

3,50 

Monoehlorbenzene, drums 

Ib 

.08 - 

10 

Monoethylanilme, drums 

lb. 

95 - 

1 10 

Naphthalene, rrnshed, bbl 

lb. 

05}- 

.06 

Naphthalene, flake, bbl . 

lb. 

.06}- 

07 

Naphthalene, bulls, hhl 

lb 

07}- 

08 

Naphthionntpot soda, bbl * 

lb. 

58 - 

.65 

Naphthioiue and, erude, bbl 

lb. 

.60 - 

65 

Nitrobenzene, drums 

lb. 

. 10 - 

.12 

Nitro-nuphthalene, bbl. , . 

lb. 

.30 - 

.35 

Nitro-toluene, drums 

lb. 

.15 - 

.17 

N-W acid, bbl . 

lb. 

1.15 - 

1.20 

Ortho-ainidnphenol, kegs . , 

lb. 

2 30 - 

2 35 

Ortho-diehlorbenzenp, drums 

lb. 

.17 - 

.20 

Ortho-mtrophenol.bbl 

lb. 

.90 - 

.92 

Ortho-nitrotoluene, druniR . . 

lb. 

.10 - 

. 12 

Ortho-tolmdine, bhl . 

lb. 

13 - 

.15 

Para-amjdnphenol, base, kegs 

Ib. 

1 15 - 

1.20 

Para-amidophenol, HC1, kegs 

lb. 

1.20 - 

1.25 

Para-diehlorboriEPne, bbl. . . 

lb 

.17 - 

20 

Paranitramline, bbl 

lb. 

.74 - 

.75 

Pnru-nitrotoluene, bhl 

lb. 

55 - 

. 65 

Para-phenylcncdtamine, bbl 

lb. 

1.45 - 

1.50 

Para-tolunlinr bbl . 

lb 

.90 - 

95 

Phthnlie anhydride, bbl .. , 

lb. 

35 - 

.38 

Phenol, IPS t\, drums. . . 

lb. 

45 - 

.50 

Pier ie acid, bbl 

lb 

20 - 

.22 


Pyridine, dom , drums gal. nominal 

Pyridine, imp , drums. . , gal. 2.30 - 2 50 

Kesoreinol, teeli , kegs. . Ib. I 50 - 1.55 

Resorcinol, pure, kegs lb. 2.00- 2 10 

lUalt.bbl .. , lb. .60 - 65 

Salicylic acid, tech , bbl Ib. .40*- 42 

Salicylic acid, U S.P., bbl lb, .45- .47 

Solvent, naphtha, water- 

white, druniR gal. .37 - .40 

Crude, drums.. . ,. gal. .22- .24 

Sulphanilic acid, crude, bbl.... lb. .18- .20 

Thiocarbanilide, kegs lb. .35- .38 

Tolukhne, kegs lb. 1.20— 1.30 

Toluidinc, mixed, kegs lb. 30- .35 

Toluene, tank cars gal. ,35 - .37 

Toluene, drums gal. .40 - .43 

Xyhdines drums lb. .40 - .45 

Xylene, pure, drums. gal. .45- .50 

Xylene, com., drums gal. ,40- .42 

Xylene, com., tanka. gal. . 30 - 
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Naval Stores 

Rosin B-0, bbl .2»01b. 

UnsInE-I.bbl 280 b. 

Rosin K-N, bbl. .. 280 b. 

Rosin W.G.-W.W bbl — 280 b. 
Wood ronin, bbl. 2801b. 

Turpentine, spirits of, bbl. . . gal. 

Wood, steam dist.. bbl gal 

Wood, dest. dist , bbl gal. 

Pine tar pitch, bbl . . 200 lb. 

Tar, kiln burned, bbl 500 lb. 

Hot ort tar, bbl .5001b 

Rosin oil, first run, bbl. 

Rosm oil, second run, bbl 

Rosin oil, third run, bbl. . . 

Pine oil, steam dist 
Pine oil, pure, dest . dist 
Pine tnr oil, ref.. ■ 

pine tar oil, crude, tanks 
f.o b Jacksonville, Fin . 

Pine tar oil, double ref , bbl 
Pine tar, ref , thin, bbl 
Pinewood creosote, ref . bbl 


- $6 55 

- 6 90 

- 8 05 

- I 53 


gal. 

gal 

gal 

gal. 

gal. 

gal 

gal 

gal. 

gnl 

gal. 


43 - 
47 • 

53 


6 00 
12 00 
1 1 on 


90 

85 

46 

35 

75 

25 

.52 


Phosphate rock, f.o.b. mines, 

Florida pebble, 68-72% — ton $4 0$ " it 

Tennessee, 78-80%. , . . ton ? 99 “ 9 f im 

Potassium muriate, 80%, bags ton 35 00 - 36 Ou 

Potassium sulphate, bags unit I 00 - 


Crude Rubber 


Para — Upriver fine 

Upriver coarse 
Upriver eaucho ball 
Plantation— First latex crepe 
Ribbed smoked sheets 
Brown crepe, tlnn, 
clean 

Amber crepe No 1 . 


lb. 

$0 33 - 

lb 

27*- 

lb 

29 - 

lb 

36}- 

lb. 

361- 

lb 

31 

lb 

31 


,o s> 

30 
36 1 
36 \ 

32 

32 


Miscellaneous Materials 


Vegetable Oils 


Cantor oil, No 3, bbl. 

Castor oil, A A, bbl 
C’huiawood oil, bbl. 

Coconut oil, Cf vlon, bbl... . 
Coconut oil, C orhm, bbl... 
Corn oil, crude, bbl 
Cottonseed oil, crude (f.o.b. 
mill), tanks 
Summer yellow, bbl . 
Winter yellow, bbl. 

T.nmeed oil, raw, car lots, bbl. 
Haw, tank enrs (dom ) 
Roiled, 5-bbl lots (dotn ) 
Olive oil, denatured, bbl. 
Palm, Lagos, casks 
Palm kernel, bbl 
Peanut oil. ctikIo, tank.8 (mil]) 
Peanut oil, refined, bbl. 
Rapeseed oil, refined, bbl . 
Rapeseed nil, blown, bbl 
Suva bean ( Manchurian), bbl 
Tank, f o b Pacific coast 


lb 
lb 
lb. 
lb. 
lb. 
lb. 

lb. 

lb. 

lb 

gnl 

ga 1 

gnl I 

gftl. I 

lb 

lb. 

lb 

lb 

gal. 

gal. 


Menhaden, light pressed, b%l 
White blenched, bbl . 
Blown, bbl 

Whale No I crude, tanks, 
coast 


lb 

Fish Oils 

gal. 

gal. 
gal. 


i- 123 - 
. 131- 

185- 

09* - 
.09]- 
.12 - 

10 - 
12 

13 - 
98 
94 - 
I 02 
10 - 
081 
08 ’- 
13*- 
161- 
85 - 
90 - 
12 - 
10 *- 


$ 13 

■ I3J 

19 

91 

10 

121 

.10 
12J 
1 U 
00 

I 04 
I 15 
08} 
09 

n; 

161 

86 

91 


$0 68 - 
72 - 
76 - 


lb 


06 - 06} 


Dye & Tanning Materials 

ton $38 00 $39 00 
ton 30 00 - 35 00 
04 - 05 


Divi-divi.bags 
Fustic, sticks 
Fustic, chips, bags 
Logwood, sticks 
Logwood, chips, bags 
Sumne, leaves, Sieilv. bags.. 

Sumac, ground, bags 
Surnue, domestic, bags . 

Tapioca flour, bags 

EXTRACTS 

Archil, rone .bbl . ]]’ 

Chestnut, 25% tannin, tanks It) 
Divi-divi, 25% tannin, bbl 
Fustic, crystals, bbl 
Fustic, lnpnd, 42”, bbl 
Cambier.liq ,25' , tannin, bbl. 

Hematinerrvs ,bbl 

Hemlock, 25' , tannin, bbl.. 
Hypernic, solid, drums .. • 

Ilypernic, liquid, 5 1 °, bbl .... 

Logwood, crys., bbl 

Logwood, liq , 5 1 % bbl.. . 
Quebracho, solid, 65% tannin, 
bbl . . . 

Sumac, dom., 51 , bbl. . 

Waxes 

lb. 
lb. 
lb. 
lb. 
lb. 
lb. 


lb 

ton 

lb 

ton 

ton 

ton 

lb. 


lb 

lb 

lh. 

lb. 

lb. 

lb. 

lb. 

lb. 

Ib. 

lb. 

lb, 

lb. 


28 00 - 30 00 


02 } - 


03: 


65 00 - 


55 00 - 60 

00 

35 00 - 


.031- 

05 

$0 17 - $0 

18 

02 - 

03 

.04 - 

05 

20 - 

22 

08 - 

09 

.08 - 

09 

. 14 - 

18 

.04 - 

05 

.24 - 

26 

.14 - 

17 

.19 - 

20 

.09 - 

10 

. 04?- 

.05 


Asbestos, crude No 

fob .Quebec sh.ton 

Asbestos, shingle, fob, 

Quebec . . sh ton 
Asbestos, cement, fob, 

Quebec . . ah ton 

Barytes, grd , white, f o b. 

mills, bbl net ton 

Barytes, grd , off-color, 

fob mills bulk . net ton 

Barytes, floated, tub 

St Louis, bbl net ton 

B a r v t eh, crude f o b 

mines, hulk net ton 

Casein, bbl , tech lb 

('hum olav (kaolin) crude, 

tab (in net ton 

Washed, f o b Cm. net ton 

IW1 ,toh Ca 
(’rude t o b Va 
(Round, 1 o b Va 
Imp , lump, bulk 

Imp , powd 

Feldspai, No 1 pottery 
No 2 pottery 
No I soap . 

No 1 Canadian, f o b 
mill 

(Irnphite, Cevlon, lump, first 

quality, bbl ]}> 

Cevlon, chip, bbl lh 

High grade amorphous 
crude % ton 

Gum arable, amber, sorts 
bags 

Gum tnumcanlh, sorts, bags . 

No I, bags 

Kieselguhr, f o b. Cttl . . 

I*' o b N Y 

Magnesite, crude, fob Cal 
Pumice stone, imp , casks 
Horn Mump, bbl 
Dom .ground, bbl 
Shellac, orange fine, bags 

( )range superfine, bags.. . 

A C garnet , bags. 

T N , bags 

Silica, glass sand, fob I no 
Silica, sand blast, l.o b lnd 
Silica, amorjdious, 250-mesh 
f o b III 

Silica, bldg sand.f nb Pa 


$450 00 
60 00 - 

15.00 - 

16.00 - 
13.00 - 
24 00 - 

9 00 ■ 

11 


net ton 
net ton 
net ton 
net ton 
long ton 
long ton 
long ton 


7 00 

8 on 

H 00 

R 00 
13 00 
15 00 
45 00 
6 00 
5 00 
7 00 


-$550 00 
- 80 00 

- 17 00 

- 20 00 

- 15 00 

- 28 00 

9 25 
12 

9 00 
9 00 
20 00 
12 00 
20 00 
20 00 
50 0(1 
7 00 
5 50 
7 50 


Ferrotungnten, 70-80%, 

perlb, of W Ux 

Ferro-uranium, 35-50% of 
U perlb ofU . . lb. 

Ferrovaimdium, 30-40% , 
per lb of V , lb. 


6.00 - 

3^75 - 


• 90.W 


4.00 


Ores and Semi-finished Products 


dried, f a h. shipping 
points 

ton 

$6.50 - 

$8.75 

Chrome ore, Calif concen- 
trates, 50* , mm Cr?0* 

ton 

22 00 - 

23.00 

Cif Atlantic seaboard 

ton 

18.50 - 

19.00 

Cuke, fdrv , tub ovens 

ton 

8 25 - 

8.50 

Coke, furnace, f o b ovens 

ton 

7 00 - 

7.25 

Fluorspar, gmvel, f o b, 
mines' Illinois 

ton 

21.50 -. 

.01* 

Tlnieuito, 52' , Tit 

Manganese ore, , Mn, 

c i f Atlantic seaport 

lb. 

.Oli- 

unit 

.33 


Manganese ore, chemical 
(MnOf) 

ton 

75.00 - 

80.00 

Molybdenite, 85% MoSj, 
‘perlb MoSj.N.Y 

lb. 

.65 - 

.70 

Monuxite, per unit of TK>a, 
cif, At 1 seaport 

lb. 

.06 - 

.08 

Pyrites, Span , hues, c i L 
At! seaport 

unit 

.11*- 

.12 

Pyrites, Span , furnace sixe, 
o i f. All seaport 

unit 

.11*- 

.12 

Pyrites* dom fines, f.o b 
mines, Gh 

Rutile, 95% Ti(>? 

unit 

lb. 

.12 

.12 



long ton 25 00 - 27 00 


06 ■ 
.05 


.06} 

05* 


35 00 - 50.00 


bags , , . 

Tale, 200 mcHli, f o.b 
bags 

Tale, 200 mesh, f 
bags 

Talc, 200 mesh, f 
Angelas, bags. 


Barberry, bbl ■ 

Beeswax, refined, dark, bagH 
Beeswax, refined, light , bags 
Beeswax, pure white, cases. 
Candellila, bags 
Carnaubft, No I, bags. . . 

No 2 , North Country, bags lb. 
No 3 , North Country, bags lb 
Japan, eases . IP’ 

Mont an, crude, bags ID- 

Paraffine, crude, match, 1U>- 

HOmp 

Crude, scale 124-126 rn.p., 

hags • . 

Ref.. 11 8- 120 nip .bugs.. . 

Ref., 125m t) .bags 

Ref. 128- 1 30m p -bags...- 
R,nf , 1 33- 1 35 imp .bags 
# R .f . 1 35- 1 37 m p .bags. . 

3 e irir arid . sgle pressed . bags 
Double pressed, lines 
Triple pressed, bags . 

Fertilizers 

Ammonium sulphate, bulk, 

f.o b. work* • - • M p. 

F.a.R. double bags .... 1001b 

Blood , dried , bid k • • «“»<■ 

Bone, raw, 3 and 50, ground . ton 
Fish scrap, dom., dried, wks. . umt 
Nitrate of soda, bags. . 1001b. 
Tankage, high grade, f.o.b. 
Chicago A *“ lt 


$0.28 - 
30 - 
34 - 
.40 - 
27 - 
40 - 
.23*- 
.19 • 
.15 - 
.03! 


$0 30 
32 
35 
41 
29 
41 
24 
191 
15 
.04 


lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 


.04- .04 


.02 
. 03 i 
.03 
.04 
.04* 
.05 
.10 
. 10 * 
.11 


02 ] 

03] 

03] 

04 

.04. 

.05: 

.10 

10 

II 


Vt 
b. Ga., 

i b. Li 


lb. 

15 - 

lb 

50 - 

11) 

1 75 -- 

toil 

40 00 - 

toll 

50 00 - 

ton 

14 00 - 

lb 

0* - 

lb 

05 - 

lb. 

06 - 

11) 

82 - 

lb. 

84 - 

lb. 

79 - 

lb. 

80 - 

ton 

2 no - 

.ton 

2 50 

ton 

17 00 - 

ton 

2 00 - 

ton 

7 00 - 

ton 

6 50 - 

ton 

7 00 - 

:>u 

ton 

16 00 - 


Tungsten, schcclitc, 60*’ 
WOj and over, per unit 
WOj 

Tungsten, wolframite, 60% 

W< h and over, per unit 
W()j 

Uranium ore (carnotite) per 
lb ofUijOg 

Uranium oxide, 96% per lb. 
UjOg - lb 

Vanadium pent oxide, 99% , . lb 

Vanadium ore, tier lb VjOt . 

Zircon, washed, iron free, 
f.o.b Pablo, Fla 


unit 8.50- 1.75 


unit 

lb. 

lb. 

lb. 

lb. 

lb. 


8.00 - 

3.50 - 

2.25 - 
12.00 - 
1.00 - 


.04*- 

Non-Ferrous Materials 


8.25 

3.75 

2.50 
14 00 

.13 


Hide, Chinese and 


Refractories 


Copper, elect roll t ic 
Aluminum, 98 to 99% 

Antimony, wholcstt 
Japanese 

Nickel, virgin metal 

Nickel, ingot and shot 

Monel metal, shot and blocks 

\j oriel metal, ingots 

Monel metal, sheet bars 

Tin, 5-ton lots, S: rails 

Lead, New York, '<poi 

Lend, F, Ht Louts, spot 

Zinc, spot, New York 

Zinc, spot , E Rt Louib * • 

OTHER METALS 

Silver (commercial) • px. 

< 'adtmum ??’ 

Bismuth (5001b lots) b 

('obalt w f. 

Magneaiuin, ingots, 99%. »>• 

PlaliAutn. oz> 

Indium 

Palladium 

Mercury 7:>lb * 


Cents per Lb. 
16 75 

24.00 

7 65-7.75 
25.00 27.00 

29.00 

32.00 

38.00 
45 00 
46.75 

8. 15 

8.20 

7.90-8.00 

7.60-7.70 


$0 661 
1.15 
2.55 

2 65(m2.85 
I 000*1.05 
110.00 

260 00(«' 275 00 
79 00 
70.00 


Bauxite brick, 56%, AIjQj. f " b. 
Pittsburgh 

Chrome brick, f o b Eastern ship- 
ping points 

Chrome cement . 40-50% ( rtfJa 
4 0- 4 5 f % . CrjOj, sacks, ton. 
Eastern shipping points 
Fireclay brick, 1st, quality, 9-m 
shapes, f o b 1<\ wks 
2nd quulity, 9-in shapes, f o b 

Magnesite brirk, 9-in. straight 
(f o b wks ) 

9-in arches, wedges and keys 
Scraps and splits 

Silica brick, 9-tn sixes, f.o.b. 

Chicago district 

Silica brick, 9-in si»ch, fob. 
Birmingham dist net 
Fob Mt Union, Pa * 

Silicon carbide refract brick, 9-in. 


INIKHED METAL PRODUCTS 
, Warehouse Price 

$4 5- 50 I Cents j>er. Lb, 


ton 

ton 

toll 

1,000 

1,000 

ton 

ton 

ton 


J.75 

30.75 

20.50 

19.50 
17.00 
21.10 
22.00 
24 25 
29.00 
25.25 

23.50 


1,000 48-50 


1,000 

1,000 

1,000 


48-50 
42-44 
1,100 00 


Ferro-Alloys 


$3 20 - $3 25 
3 85 - 3.95 

4.60- ■ 

30 00 - 35 00 

5 00 - 5.10 

2.60- 2.65 

4.70- 4.80 


Ferrot it anium, 1 5- 1 8* 0 

Niwara J ail.. ^ (m Q0 

> errochromium, per lb. of 

Cr, 6-8%, C . ■ p. I* 

4-6% C. ■ lb - 11 

Ferromanganese, 78-82% 

Mn, Atlantic seabd. 
duty paid Rr ' J°® icaa 

Spicgeleisen, 19-21% Mn.gr. ton 
Ferrom olybdenum, 30-6W/ c Qn 

Mo, per lb Mo .. . »• A JP 

Fcrrosllicon, 10-15% * 80 00 - — 


-$225 00 

ill 1 


112 00 

35.00 - 37 00 

2 15 
40.00 
85 00 


Copper sheets, hot rolled .... 

Copper bottoms 

Copper roils 

High brass wire 

High brass rods 

Low lunss wire 

Low brass rods 

I Brazed brass tubing 

Brazed bronze tubing 
Seamless copper tubing . . . 

| Seamless high brass tubing. . 

OLD METALS— The following 
purchasing prices m cents per pound 
Copper , heavy and crucible 
Copper, heavy and wire 
Copper, light and bottoms 
Lead, heavy 

Lead, tea 

Brass, heavy 

Brass, light. . *• 

N n 1 yellow brass t ur rungs . 

Zinc 

Structural Material 

The followinK J’ pr . , , lb ' KiJj 

cities named: New York Cbica* 

iq *' 

Structural shape* 

Soft steel bars x io 

Soft *t eel bar shape* 2‘iJ 

Soft *teel band* . 2-il 

Plate*, i to I m. thick * 


l are the dealer*’ 

11 30(5.11.50 
II 250611 50 
9. 25(o) 9.5( 
5 750 * 6 0 ( 
3.500! 3.7! 
6.250 6 4( 
5.350 5,7! 
6.300) 6 51 
3 . 5O0> 4.0t 


ISTR 

3.04 
3.04 
3 U 
3 U 
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Financial. Construction and Manufacturers News 


plant of the Central Pity Paint & Varnish 
To. recently acquired. A project is also 
being 1 discussed covering the construction 
of an entirelj new works to replace the 
present factory, which is of old t> pc. Al- 
fred Hansen is resident manager. 

Muskegon — T he Brunswick -Balke-Collen- 
der Po , 629 South Wabash Ave , Chicago, 
111, has tentative plans under considera- 
tion for the rebuilding of the portion of its 
< ellulnid plant at Muskegon, recently de- 
strojed bv tire with loss estimated at $200,- 
0»»0, including machinery. 


Construction and 
Operation 

Alabuma 

( 1 APBPEN - Tile Agl i( ola Pipe t ’o . X < ' Mtl\ 
organized with a <apital of $l!'>0,u , jli "P‘ 1 
atliig a plant at Anniston, Ala , I < »i tie 
manufacture of <ast-iion pipe, has .oqulicd 
the Campbell Po, with foundry on North 
3rd St. The new owner will tak* 1 posses- 
sion of the property at otu e ami purposes 
to make a number or Improvements it 
will be run for the production of cist -Iron 
soil pipe Otto Agricoin is president, and 
Bred T Agilcola. secretary and ti ensure! 

Atmokk/- The Poop» i & Hannon Po Oak 
Prove, Ala . has included a large trait o! 
local property heretofore luld bv the Pin* 
Barren Mill Po, and plans for tin estab- 
lishment of u new plant foi the ptodu«- 
tlon of turpentine 

California 

San Hub Oiuhpo The Pnited Stalls lb“- 
fractorles Po is planning l'or enlargement* 
In Its plant to tost about $l»0,t)t)u, im hiding 
the const rut tlon of two new kiln- Tin 
company specializes in the mamifatime oi 
Insulated brick, Insulation powders, tii* 
brick, etc\ U \V. Hull. Sr, and .1 11 

Throop arc beads 

Gaviota Fife, Feb 17, destroyed a l II gi 
portion of tile storage and dHl r ibut mg 
plant of the Associated Oil Po , with io' 1 - 
reported in excess of $7 Ml, non, including 
equipment. It Is planned to lebuild Head 
qUHricrs of the company ai»* m tie Simon 
Bldg., San Francisco 

MAHYHVILLK-- Tile M l 1 V sV die Brit k Po 
bus plans undei wav for udditiom to it* 
plant to dmrble approximately the piesent 
capacity, providing an annual output <d 
close to 1,1100,000 brbks New eleitrn 
operated machinery w ill hi installed L \ 
williams Is president 

Low Aniikucb- Tire Southwestern Ship- 
building Po , San IVdro, Ln* Ang< h - Har- 
bor, has plans In progre** for the coo 
struction of a new cdl storage and dlstub 
utlng plant for company seiviee, estimate rl 
U cost $300,000, with equipment 

OAKhANti A porcelain and metal-, nane l 
ing plant will be installed at the m w lo< al 
factory of the Koken Companies. 'l‘ev t* St 
St. Ia)u1h, Mo, now in tom Me of .oiistiu. 
tlon. The company manufaetur. - bather 
chairs and klmlrcd equipment Tie new 
works are expected to he read' t<'i -er ma- 
in about 60 da>N Walter I- Koken r* 
president. 

Florida 

Hastings — The Tiuman Per till .- t < " 
has plans in progress for the erection n r a 
new 1-story building at Its plant 

Georgia 

Htiroim The Bone Allen Po , Im , manu- 
facturer of leather pioduit*, has work 
under way can extensions at it* tanning 
plant for considerable increase in produc - 
flon. to include tie- installation of 200 new 
tanning vats and auxiliary equipment \d- 
dltlons wdll also be made m tin pow*r 
department at tin- plant Lotkwood. Preenc 
& Co., Atlanta, Pa , arc engined* 

Illinois 


Cn 1CAOO — The Inland Steel Co. 38 South 
Dearborn St. 1ms plans under considera- 
tion for enlargements in Its wolks at Indb* 
ana Harbor. 1ml to Include new open* 
hearth furnaces, finishing nulls and other 
structures It is pm posed to lm reuse the 
capacity about one-fourth, with heavier in- 
crease In the department dc\oted to the 
production of different guides of light steel. 
A preferred stock issue Is being arranged to 
provide funds for tire expansion 

Carltijo— T he Common Council has com- 
pleted plans for. the Installation of a new 
filtration and put ideation plant at the 
municipal wat«rwotks, and a call for bias 


,„j rrii.-i.ll t (*r»t I act lias been issued Daw- 
son A W alt n\ cn, Springfield, 111 , are engr- 
ri. i r s 

, 'int’Acio — The Maiquettc Cement Po.. HO 
south 1 leal hoi n St, is taking bids on a 
K.-neral contract for the erection of a now 
1 more building, 173x300 ft at Elston and 
I;., in. 1.1 Avon, estimated to cost about 
hj, ii Him l, E Ritter. Room 1.07, 140 
Soutii Dearborn St., Is engineer 


I )ethott — Rodim &■ Davison, 4 4 ()-u 2 
Mack Ave, manufactures of steel prod- 
mi*, have awarded a general contract to 
Everett Winters, Book Bldg, for the erec- 
tion of n 2 stun plant addition at Mack and 
Beaufaite Am**, 130x 132 ft., estimated to 
tost approximately $100,000, with equip- 
ment. 

Plain-wri.!,—' T ie Angle steel Stool Po 
has tentative plans undei consideration for 
lire erection of an addition to its plant 


Indiana 

Inn ksonvii.lk -Tin Interstate Public 
Si . \ >i .. <’o will make extensions in its local 
itifiil.il gas plant to irnnasc the capacity 
, i bollt .tOO.OOO ell ft per d«> A new watel- 
gas *ct and auxiliary equipment will In- 
i‘ lr ,t died It is purposed to have tin- work 
, uiiipl* ted rally in .Juno 


Kansan 


Ei'iirk a The Kansas « "It v Refining Po . 
1st Ave. Kansas City. Mo, is considering 
i, ntative plans for the < (instruction of a 
new oil-refining plnnt in the vicinity of 
Em .'ka estimated to tost close to $200,000 
The project will be held In temporary nbey- 
ii in .‘ until full field development for « rud« 
petroleum has been attained 17 VN Gm bel 
i- In t hai ge 

Kentucky 


t * vitTicit The Ashland Limestone Po. has 
pci fee led art aiigemeiits for the installation 
.,1 a new crushing plant, with auxiliary 
op# rating departments, to develop a capae- 
ir \ of 3,000 tons per d»\ The plnnt will 
I >< • lot atetl at Rock Crusher, nen Carter 
\l 17 ft I*on< v is general manager. 


Mississippi 

Moss Point -Tin Southern Paper Po. has 
awarded a general lontraet to George .T. 
Plover Whitney Central Bldg, New Or - 
leans, La, for the eonstr action of its pro- 
posed plant additions, covering an area of 
about 73x800 ft, \aiving from 1 story to 
3 stories high. The txtensions will double 
approximately tlx- present plant output and 
are estimated to tost close to $1,300,000 
with machinery A power plant wdll also 
be built. The work will he placed under 
w'ay at once George P Haidy, 300 Tiro. ul- 
way, New' York, N Y , i* engineer 

Nevada 

t lol Mi’ll, lit - The Bt’llchelen Merger Mines 
Po has constimtitui under w'ay on a new r 
mill at its lotal piopcrtie*, to have a rat- 
ing of 100 toils a da> It Is estimated to 
cost approximately $123,000 The company 
is also arranging foi extensive development 
vvoik It' include tire Installation of addi- 
tional equipment The Wellington Mine- 
Po , Kansas Pitv, Mo, is interested in tlx 
Bellehelen < ornpa nv 

New Jersey 


Louisiana 

Bn. JAM SA— The Great Southern Lumber 
r’.i, opto itlng a local saw and lumber mill, 
will ( oinmeTit e the construction of a branch 
works for the production of byproducts, in 
.hiding tuipcntine. pine oils and resin Two 
plot esses of operation W ill be installed, 
(over ing the dry kiln and steaming method, 
and special ireatinent of resin timber pit ked 
1 1 oni tire green chain, respectively It is 
purposed to have the hr am h plant ready 
for sei vice in about 1 month* 

Maryland 

Bai/i LMoitR— The Pom lot k 'Pile Pit, Can- 
did Bldg, Market Plan and Pratt M has 
.oqulicd a building fotmeilv occupied bv 
fh< Pem ial Mineral* Po , vnimP of tin* 
l mori Ktix k Yards, foi a new plant for 
the mamifatime of special interlocking i ou- 
tlet t tile Machinery and operating equip- 
ment will be installed at onto to develop 
an initial capacity of about 1,0(10 tile daily 
tins output will be increased caily in the 
spring Tentative plans ate under con- 
sideration for the establishment of branch 
plants at Hagerstown, Cumberland and 
Easton. M«1 Frank H Cartel Is secretary. 
The company was organized leteirtlv with a 
capital of $100,000. 

Massachusetts 

« hi lt'OPKK— The Moore lMop Forge Po., 
W iliei St Springfield. Mass., has awarded 
a contract to Adams & Ruxton, Springfield, 
l or the cm tlon of a new 1-story building at 
Us Chicopee Work*, 76x100 ft., to be 
equipped as a treat-treating department It 
is estimated to cost close t<> $70,000, includ- 
ing machinery MePlintock iS: Craig, 33 Ly- 
man St, Springfield, are engineer* 

Boston - The ('rescent Tanning Po has 
leased a floor In the building at 105 South 
St , for a new works Immediate opera- 
tions are planned 

Michigan 

Pawn RArms- -The Brand Rapids Blass 
Po 1ms purchased property. HIP x 150 ft., at 
Pulton St, and Front Ave, for the erection 
of a new plant. Flans wdll be prepared at 
an early date. 

Jackson — The Grand Rapids Paint & 
Varnish Po. has plans undet consideration 
for the erection of an addition to the local 


Stockton — The Trllinghast Rubber Mfg 
Po , manufacture! of nibboi tubing and 
speeialtits Is planning for the rebuilding 
of the portion of it local null destroyed by 
fire, Feb 16, with loss approximating $100,- 
(Klil, Including machinery. The equipment 
installation was valued m ext css of $3(1,000 
Walkei Smith is president , and William 
.1 McLaughlin, seirttary 

Bkllrvi Lt.h Daniel II Higgins, Edgc- 
watei, N .)., manufacturer of d>es and 
kindred ehernhal products, bus taken title 
to the former plant of the Thomson Machine 
Pn , Main St, B« llcville, consisting of three 
factory hnlldlrrgs on a half-at re tract of 
land, with aggregate of 20,000 sq ft. of flooi 
spate Plans are under w'ay for the estab- 
lishment of a new the rind chcmital works 
at this location 

Bloom siU’HY — The Bloomsbury Braphite 
Po has preliminary plans under tonsidera- 
tion for the rebuilding of the portion of Its 
plant destroyed by fire, Feb. 20, with loss 
estimated at $40,000, including equipment 
The company manufactures graphite prod- 
ucts, foundry facing, etc 

Newark — The Hamilton Tanning Po. has 
leased property at Wright St anti Ave. A 
for a term of vears, comprising a 1-story 
building 123 ft long, for the establish- 
ment of a new leather tannery. Imme- 
diate possession will bt* taken, 

Camden — Fire, Feb 20, destroyed a por- 
tion of the chemical plant of the Mechllng 
Brothers Mfg Po , Line St. and Cooper 
River, South Camden. It originated in the 
sulphur department An official estimate 
of the hiss has not been announced. Plans 
are under consideration for immediate 
rebuilding. 

New Mexico 

Santa Fe — T he Navajo Gasoline Produc- 
tion Po. Is planning for the construction ot 
gasoline extraction plants in the San Juan 
basin district. • 

New York 

A'F.w Aohk— -T he Consolidated Products 
Po . Inc, 15 Park Row, New' York, ha* 
inquiries out for equipment for installation 
in a chemical plant, including disintegra- 
tors, filter presses, driers, evaporators, 
grinding machinery and kindred machinery. 

Rome — The Rome Brass & Copper Co. has 
taken bids on a general contract for the 
erection of a new building at its Chicago, 
III., works, to be 1-story and basement, 
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50x180 ft., estimated to cost approximately 
$50,000. M. K. Williams is in charge. 

Ohio 

Sebri no— The French China Co. Is plan- 
ning for the early erection of an addition 
to its plant, including the installation of 
two new pottery kilns 

Cambridge — T he Cambridge Steel Prod- 
ucts Co., recently organized with a capital 
of $100,000. will take over and operate the 
local plant of the Cambridge Steel Co 
Possession will be taken at once Exten- 
sions and Improvements arc contemplated. 

Herring — The Saxon China Co has pre- 
liminary plans under consideration l’oi 
enlargements in its plant, to include the con- 
sl i notion of three new kilns It is purposed 
lc> increase the output about one-third. 

Cambridge — Interests which recently ac- 
quired the plant of the Cuernseywaie China 
arc perfecting arrangements for tie- 
caily lesumption of opciations for t he nmn- 
ufnctuie of a line* of hotel chmaware 
Jmpi »>v ements will be made in the* plant and 
equipment for this service 

Oklahoma 

Tulsa — The Union Chi bide Co. 30 East 
•P>nd St New York, N Y, manufacluiet 
of carbide. acetylene, commercial oxygen 
and kindred products, is said to be planning 
for the erection of a new plant 
vie imt\ of Tulsa, estimated to cost 
to $350,000, -with mnchmrt > 


Un- 

close 


Pennsylvania 


an initial capacity of 25.000 to 80,000 bricks 
per day. It is estimated to cost approx- 
imately $35,000. K. L. Jacobs is president; 
and Lewis G. Brothers, secretary. 

Norfolk — Adolph Segal, Philadelphia, 
T’u . sugar operatot . is perfecting plans for 
tin* construction and operation of a new 
sugar refinery on sit** secured at Norfolk, 
it will consist of a number of buildings 
with power house, and is estimated to cost 
In excess of $3 t 0fla.mm. with machinery 
It is expiated to de\elop an output of close 
to 3.000 bbl of refined sugar daily Chillies 
1! Hughes, president of the Hughes-KllK- 
Howell Corp . 403 Roush St., Norfolk, is 
Interested in the piojeci 

Norton — L A Ball»*nb\ Noi ton. is oi gun- 
izing a company to const i net and update a 
local plant for the mamif actui e of brick and 
tile products Woik will soon be* com- 
menced. 

Washington 

Newport- -Tin* Pacific. Fu Co. lues plans 
undei way lot tin* construction of a new 
iicosoling and w ood-ti catmeiit plant on 
local site*, ’estimate d to cost appioximately 
$25,000 

Seattle — The Guilders Brick Co. 3700 
9th st. South, will make lmpi ovoineiit^ In 
its plant, including the construction of a 
m*w r kiln 

Vancouver— The Columbia Ki\er paper 
Mills Co Is perfecting plans for the con- 
struction of the initial unit of its pi opened 
new mill estimated to cost in excess of 
$200,000, with machinery F L'Rd- 

bcatci is picsalcnt 


Heading — Tiic Pennsy Kama Electric Steel 
Go has acquired the local plant of tin 
] >i iseoll-Rees Steel Co. and plans to equip 
and utilize* the propci ty foi the- production 
of high-grade tool steel, to la* piodwccd by 
means of a new process It is purposed to 
ha\e the plant in full opc*iatioii .’it an eail\ 
date. 

t'liAMnERHBUKO— The Chambersbui g Gas 
Co will make improvements and extensions 
,n its artificial gas plant, with additional 
e(|uipm<*iit installation estimated to cost. 
,,hout $0(1.000. Contracts arc* being let. 

1'ITTSB! non -The Pennsylvania Paper 
Stock Co 510-26 1st Avc., has tentative 
plans undei consideration for tin* rebuilding 
of the portion of its plant, destroyed by nn , 

[«Yt> IS, yv^h loss estimated at close* to 
$ 75,000 

Philadklfiiia — Fire. I*'ch 17 , destioyed 
( , no, tier of the acid works of the Wilsnn- 
Martin Co, Snyder Avc and Swanson St , 
with loss estimated at $ 12 , 000 . it will lie 
l ebuilt 

IMULADELI’lllA — Tin* 

Wheel ('o, 8301 Ten re- 
plans tea tiic erc*<*tioi 
building at its plant 

CoNSiioiioc’KEN -A 1 -^tory foundry, 12>x 
195 ft will be erected by the Montgomery 
Council y & Fittings Co. located at Wash- 
ington and Cherry Sts, for the- production 
of iron and other metal castings. Work 
will tic commenced early in April. 

Lebanon— The Lebanon Iron Co. is plan- 
ning for the immediate rebuilding ol its 
puddle mill and adjoining buildings, de- 
stroyed by fire, Feb IS, with loss estimated 
at close to $150.00(1, including ten furnaces 
and auxiliary equipment John D Brown i 
is general manager at the plant. 

Bath — T iic l’oeono Foundry Co has ten- 
tative* plans under consideration for exten 
sions and improvements in Its plant. 


Wisconsin 


NruNAM-The Valiev Pupei Mills Inc.. 
Wisconsin Aw*, will take bids about March 
1 5 lot lie* election of the superstructure °* 
its purposed new mill in tiic* Blah Springs 
district, foundations for winch have* been 
laid The plant will be 2- nnd 3-story, 
SOx670 ft, and is e$t minted lo cost $,. >0,000. 
including machinery Cahill 
217 West Watei St Milwauk 
diiiinc al engineers f«a th 
Bill nsidc is head 


y\ oi k 


1 louglas, 
are me* 
G W 


Precision Giinding 
'.dale A\e, hits filed 
, of a new 1-stoiy 


Industrial 

Developments 


Tennessee 

Chattanooga— The Southern Sheet Steel 
Co recently organized with a capital or 
$1,100.0(10. is perfecting plans for the erec- 
tion of its proposed new mills at (dermal* . 
Tenn , where a site has been secured on Jj* 
Tennessee River. The initial works will 
comprise two open-hearth furnaces, each 
witii rated capacity of 60,000 tons Pj*i 
annum; a number of rolling mills, with 
total annual output of 55 000 tons and other 
miscellaneous mill and sheet mill buildings, 
with power house. The plant is estimated 
to cost close to $80,000. W. J. Lynch is 
y ice-president and general manager. 

Texas 

A i sT! N — A chemical laboratory will be 
installed in the new biology building to be 
constructed on the* campus. University or 
Texas The structure will be 3 -store. 
66x191 ft., and will cost in excess of 
$250.0(10. Herbert M. Greene, Dallas, Tex , 
is architect. 


Virgi 


inia 


Suffolk*— The American Brick Corp. will 
commence immediately the erection or a 
new plant on local site, to be equipped for 


UriuiEK — The Kelly-Springfleld I he (fl. 
is opc-iating at full capacity at its plants 
at Akion. U., and Cumberland. M‘« . «Jid 
will maintain tins schedule lot an indefinite 
period Tin* last noted mill is now giving 
employment to about 2.500 persons, and 
plans Hie under w*ay f«n .-ally expansion 
Effective Eel) 21. the wages at the mill 
weic advanced 10 pci cent, afic-cting all 
Imiii ly rates and piece-work production. 

Tin* Atlas Automobile Tin* Go., Bethle- 
hem l’a , is running at maximum capacity, 
and 'in order to handle heavy incoming 
business plans aic being ai ranged Toi ex- 
tensions in the mill facilities 

The Mason Tire & Uubhci Go. Akion. <>. 
is operating at full conae Ity on a basis ol 
about 6.000 tires pet day I* nil pi odu< thin 
ilso in-ing maintained at the branch mill 
at Bedfoid, O. formerly occupies! by urn 
Owen Tn .* & Rubber Co. 

(’ERA MB’— The Vej digits Valley Vitrified 
Brick Go Independence, Kan. recently y - 
quit cd by n**w interests, is planning for th* 
?irh resumption of uroduetW at the plant, 
now closed down lui machinery’ repiiirs. 
\V E Bullis, Topeka. Kan ; and M. L. U1J- 
keis.m, Wichita. Kan., head tlu* new organ- 
ization 

General wan plants in the vicinity of 
East 'Liverpool. O. aie running full, with 
incoming ciders in excess of immediate pro- 
duction 

'flu* Independent Brick Go., Trenton. 
N l Is maintaining operations at regular 
capai itv at three of Its four plants. It is 
expected to continue on this basis for an 
indefinite period Charles T Dunham has 
been re-elected societal y, tieasurer and 
genei al manager of the company 

Tl\e Grouse Glay Product* Co . Akron, O.. 
Is maintaining full production at its plant 
and purposes to continue on tlds status 
for some time to come The company has 
recently installed new machinery find equip- 
ment to provide for an advanei of about 
30 per eent in capm ity. 

The D. e! MeNieol Pottery Co., Clarks- 
burg. W r . Va , manufacturer of Rockingham 
and yellow ware, is operating at full ca- 
pacity with regular working force. Orders 
on hand insure this schedule foi some time 
to come. 

The Cllenrock Brick Co.. Glenroek, Wyo., 


is planning for the resumption of full-time 
production at its plant ns soon as weather 
conditions permit, within the next 3 or 4 
weeks. Continuous operations will be then 
scheduled for an indefinite period. 

Leather — The Standard Kid Co., Wil- 
mington, Del , Is maintaining close to nor- 
mal production at its local tannery, and is 
now running on a basis of about $50 dozen 
skins per day 

Tho William Amer Co., Philadelphia, P&*. 
is concentrating production on novelty 
leather at Us local glazed kid tannery, with 
employment of tegular working force. With 
tiic advent of spring, it is expected to revert 
t ci tiic manufacture of staples, with ln- 
ei cased operations. 

Tiic Ameiicjin Hide & Leather Co.. New 
York. N. V.. is advancing pioduetlon at Its 
different New England and Middle West 
tanneries, w itii inn eased wcakltig forces- 
Ecu* greater pioduciaui in tlu* New England 
distiict, the company has acquired the 
modern tanneiv at Peabody, Mass, for- 
me! ly owned and updated by H S, & M \\ . 
Snyd**r, In. . and will take possession early 
in' A pi il It aggregates approximately 
2.‘»0,(i(MI sq ft of tlooi area, and has facili- 
ties for an output ol 1.500 dozen skins per 
day The new owner expects to inaugurate 
production at tiic plant at an early date, 
with not Thai working quota 

Hauer -Tin* International Paper Co., 80 
lhoad St, New York, N Y, inis estab- 
lished a capacity .schedule atull of its news- 
print mills for tin* hist time in 2 years, and 
will continue on this basis for an indefinite 
peiiod Luige* walking forces arc being 
employed 

The Kennedy Cat Lima * Bag Co., Shel- 
by vill.*, I ml , is adopting a night shift, at Its 
pa pet products plant at < livenaburg, lnd., 
using a portion of the wot king force* hereto- 
fore employed at the Shelbvvlllc mill, re- 
cently destroyed bv fir.* and now being re- 
built* Tin* extra working schedule wdll be 
continued for some time to come 

The Backus & Brooks Co. Kcnora, Man, 
is planning to commence operations at Its 
new local pulp mill, recently completed at 
a cost said to be* close* to $2.1)00.00(1. Tin* 
plant has a rated capacity of 50 tons of ma- 
terial per day and it is purposed to de- 
velop operations at maximum, with full 
working fence 

OH/— -The Foco Oil Co, Fianklln, Pa., 
iecc>ntly organized to take over and operate 
the local refinery of the Lakeside Refining 
Go, is arranging foi Immediate* production 
at the plant, with full working force 

od refineries in Western Pennsylvania 
arc advancing pioduetiun and adding to 
tiicli working quotas. 

Tlie Klndali Gonsolldnted Oil Corp., 45 
Nassau St. New Yoik. N Y„ is operating 
at its Oklahoma. Kansas and other mldwefj 
plants on a production basis of about 35,000 
bbl per day. Tho Sinclair ('rude Oil Pro- 
ducing Co,’ a subsidiary organization, has 
stock on hand at Up* present time totaling 
30 , 000 , (too 1)1)1 of crude oil lo be run 
through tin* refineries 

Iron and Steel — The* Carbon Iron & 
steel Go, Puri vvllle. Pa., has resumed 
operations at its furnaces, which have been 
idle for more than 21 months past Em- 
ployment will be given to about 100 men. 

Withcrbec, Sherman & Go, New York. 

N Y have b!ow r n In the small blast fur- 
nace at theii plant at Port Henry, N. i 
follow ing refilling and repairs, and purpose 
to keep the* unit in service for an Indefinite 
period A larger furnace at the plant, now 
in course of construction, will be lighted as 
soon as completed 

Iron and steel plants in the Youngstown, 
O district have advanced production to a 
point of about 90 pet cent of capacity, the 
highest record for a number of months past. 

The Gulf Slates Steel Co.. Birmingham, 
Ala., is now operating five of its six blast 
furnaces, and will continue at maximum for 
an indefinite period. 

Tiic* Sharon Steel Hoop Co., Sharon, Pa., 
is running at 100 per cent capacity at its 
local mills for tin* first time in 3 years. 

The Bethlehem Steel Go. lias resumed 
operations at the puddle mill at Its < en- 
tral Works, Lebanon. Pu., after an idle 
period of a number of months. The plant 
will be run on a double* turn, and is said 
to have sufficient orders on hand to insure 
continuance on tills basis for 6 to 8 months 
to come. 

A total of HO blast furnaces devoted to 
the production of pig iron are now In opera- 
tion In the Pittsburgh, Pa., district. Prac- 
tically all of the stacks that are idle are 
those devoted to merchant iron. 

Mihcbllaneods — T he Carnegie Steel Co., 
is making ready to resume operations at Its 
coke plant at the Farrell, Pa.. works, which 
has been idle since March, 1921. Produc- 
tion will also be Inaugurated at the ben20i 



478 


CHEMICAL AND METALLURGICAL ENGINEERING 


VoL 28 , #*'. ^ 


and other byproduct plant units Kmploy- 
rm<nt will be given to about 600 men. 

( The Ku Kffl ,, H A Racdemaker F<> . Malms- 
tee, Mich,, operating wait properties, has 
I , , U,nt an<l business of tin 
ietlt Salt <o. Milwaukee. VVis The lum- 
blneil production makes tin pirn basing 
company one of the largest unit piodum- 
in the country Full operations with regu- 
lar working forces me planned. 

The RosH-Meehun Foundry <’o, Fhati-i 
nooga. Term, specializing in ‘the production 
or steel criHfiriKa Is running at maximum 
capacity with full working force and will 
(ontlniie this schedule for an indefinite p. 
riod 1 

Heavv production Is in piogies.s at lla 
different lead and zinc properties In tin 
Northeastern Oklahoma sec t Ion RraMualh 
every plant that ran he operated pmlli.ihlx 
la on the full-tirra prorluclng list 

New Companies 

Tmk Mono <’iikmiht Shop, Inc .t:: s 
Asylum St , Haitford, Form., has hn-n imoi 
pointed with a (llpital of $ r» M 000. maim 
faiture rhemic uls and ehemieal rompomaF 
( Jeorge L Kappoit |« president. * i; Rush 
treasurer, and (Jeorge |, Da\, \ M < pnm 
dent ami secretary 

Tin-; Tucker Chemical Mm <5, f*adu 
cah, Ky , lias been im or pointed with .i 
(apital of $25,000, to manufaituii (him 
teals and chemical hypioduct.s The un m 
porators are T \ Mlllei, (’ F | », M « and 
W C Klchnmti, all of Paduiah 
'Pub (Iouiwa.n Pacer He Paper Sjock < ’o , 
Philadelphia, J’a , has been incorporated 
with a capital of $260,000, to manufai tin • 
paper products llany Fnldmun, 2:*ii ( 
Till net St , l u tl casill er 
Tub Fampkn Oi.ahm Workk, Inc. ('am 
den. N .1 . has been tncorporati d with i 
capital of $10, (Mill, to nmmifailun gi.is- 
products The incorporators an Manx 
Rosenthal. H>6 Aich St, Canid* n , .VI \ 
Mason and M A Maguire The ttist noiid 
represents the tompany 

Tub Ai, Sano Chemical Pitopiris < ‘o . 

29 South La Salle St , Chicago, ill ha 1 - 
been im or pointed with a < apital of J'lmi.iitin 
to miinufaetute ihcmirah and iheniiiai 
hyproduds The inroi porator s aie F S 
FInIici, Fern Warren and L F Sw-city.u 
'I'u 10 K t m: Tiuk A ItimnKi! ('*>, i.iic of tie 
(‘orporation Tt list Fo of \tner li a du Pont 
Bldg , Wilmington, Lei, icjmcm ntaln* ha 
been ln< or pointed with a < <> pit .i I o| $1 am 
aim, to manufai tun tires arid oihu mbbtr 
pi ml nets 

Thb S r \ it Producing (’o, \llnnx, \ ^ 
has been incur pointed with a < apital ol 
$200,000, to manufacture pelt oleum prod 
nets The Incur poratoi s an \\ II Link 
and T L Hunt, Tin <'»npan\ )- 

represented In W M Miller, ittmncx 
Seheticetaih , N. Y 

Tub Chkhtfk Brick Fo , Chestet, l’a . ba • 
been imoi pointed with a capital ol $,> 0 , 00 h 
to manufactui « brick, til* and othei IhioimI 
clay products Fdwanl (' l*m ton. Flo - 
ter . is Ircasui ci 

Tin: rviTiii States Fhfmifw. Coin* 
Poston, Mass, has been tmoipoiatid with 
a capital ol $10.00(1. to maliulmtuic i In in 
leals and (lumbal l>y prodnets Thoma*- l. 
Thistle Is president and OllM '1 F, PltlMi. 
1066 ( ‘umiiinmx eii It h \\c, Poston, (re.is- 
urei 

Tub Leeds Concrete Pnom < ts i’o L«m th 
Ala, Inis been ihattclfd Ulldci -Gat* laws 
to establish and opciati a local plant foi 
the manufacture of ion<i»t« htuk, |>ip< 
and kindred pioducts II M .ludgc, Leeds 
is president 

Tub Folfmiua Phopi i"rs ('one Ncw.uk. 

N .] , has been mcorporati d with a i apital 
of $.50,000 to nmmumtuie asbestos prod- 
ucts The incorporators ,nc |{ .1 and 

.1 oseph Paata. and Artbm W Palmci, 5 
Mi’ii bant Place, Ncwaik Tin Iasi not * d 
represents the company 

The Monroe Board A Limsi; <’o, Mnii- 
i oe, Mhh, has been Incorporated with a 
i apital of $150,000, to manufai tun papci 
pioducts The Incur pm atm s are William <! 
(Jutnmnn, Fred .1 Motz and .1 lHaigl.n 
Miller, 427 West Flm \\e. Monroe The 
last noted represents the oimpany 

Tub Hi- Power Fo of \ew Jersey. I nf 
H oboken, has been incut pointed with a 


Tub Ross- Meehan Foundries, Inc m 
Chattanooga, Term., has filed' notice of 
increase in (apital from $60,000 to $1,260,000 
for general expansion. G. F. Meehan is 
president 

The Standard Paint Co., Texarkana, 
Ark., has unarmed for an increase In cap- 
ital to $60,tMHi for proposed expansion C K. 
Faison is president 

Thb Hakklhhfrg Shale Brick Co . Har- 
risburg, Pa, hm called a special meeting 
of stockholders on April 14 to arrange for 
an Increase in capital from $60,000 to 
$120,000 for general expansion. Jacob H. 
Foreman is Meet clary and treasurer. 

The FooDYEAR Tirk <Kr Ruiibf.r Co , Vkton, 
<>, is disposing of a preferred stock issue 
ol $1 i,.»05,800, a portion of the proceeds 
to be used foi general financing, expan- 
sion etc 

Thb Chino Copper Co., 26 Bioad St., 
New York. N V , is cons'denng a new 
Stock issue to total $160,000, the proceeds 
to be used fot plant extensions and jtn- 
piowimnts 


Coming Meetings 
and Events 

, i , . American Asbofution of Engineers will 

a i mu. i mum, I, Lr ehm and hold its annual convention In Norfolk Va 
May 7 to 9. 

American Chemical Society will hold it* 
spring meeting April 8 to 7, 192S, at New 
Haven, Conn. 

American Electrochemical Society wilt 
hold Its spring meeting May 8 . 4 and 6 . 
1923, at the Commodore Hotel, New York, 
American Foundry men's Association 
will hold a meeting in Cleveland, 0, April 
28 to May 4 


$5,000 to manufacture Iron and other metal 
fastings The Incorporators are Julius 0. 
Cieenhaum, William S Newbuiger and 
R Wagrnan. 

The Li brock Fotton oil Co, Lubbock. 
Tex , has been im orpoi.rtcd with a capital 
el $15(1,(1(10, to manufai ture lotton oil prod- 
m ts The incorporators rue J W. Simmons, 

1 1 . F .1 Phillip* and II M Simmons, all 
t/f Lubbock 

Tin. MacLeod Foundry Fo , Deli nit, 
\li<b. has been chattered uinlei state laws 
to manufacture iron and other metal cast- 
imp The im orpor a tor s are Casper Brown 
rind Maleolm Mai Lend, 1128 Marlborough 
\\i , is trort 

Tai ens He Son, Lv , Nr wink, N .1, has 
til en im or porated w ith a capital of $50,<KHI. 
to in.inutiK l in e pamts. varnislus, etc The 
im oi poiatois a i e Hilbi and Talens, W, How- 
id In maiist and William M Busman, 985 
Springfield \ve, Newark The last noted 
" pi ' nt s t In < ornpany . 

Tub Bement Lit, Fo , Terre llaule. Jtrd . 
ha been im or pin ate<| with a (apital of 
L’ iIi.ipt, to rminufaetuie petroleum prod- 
imI- Tin im oi poratoi s ai» A B Bement. 

Ii ( L Rogeis and F A Moinsi>n all of 
Tom Haute 

'Pi i »' fmuoi. Fori- , w Ymk, \ ) , rare 
«•! Bin sen A Silucnk, (’Irunb St , New 
\ "I k 1 1 |>l esent a t i\ ex, has been lit* urpn- 
i i"il witli a i apital oi .$ 1011111)11 to riianu 
toimi (hemleal | m oilin ts The imor- 

I ti it at oi - .i [ “ • * ■ ■ 

T M-Frle.i 

„ T V* A' K L’LASS Co. Wellsbmg, 

U i 1 ... ,s *n< ot ponded with a cap- 

ital ol $7 ..(ion, to mamiiaetui »• glass pr «xj - 
F The meoi poiatois an W L Sbrelds 
nid \ .1 Rowing, both of Wellsbmg , and 

II F k igbtlinge? Beer b Bottom. W Va. 

Till'' \ M ERICA \ < 'lIBJXI U'AI. PltODI CTh Co, 

21 . \. w SI N. v\ nk, .1 . lias died notice 
of oi ramzal ion to manufa( t in e and deal m 
' Ih mo il and oil piudmt.s r |'b< < ornpany 
hi, id* <| b\ ,1, William ((’('onnoi 
Tin Bill, MINCH AM (Jl.ASs Mn, Fo 
South La Salle St. Chicago, 111. has been 
mint pot Uteri With a < apital of $260,(100. to 
nei'iiil.u (me glim*, pioducts Tin Ineoi po- 

'•'lots aie Harry (’ Bnsor 

ki'I'b and F R Owen 
Thu P.ycoN Hill Brick Fo 
ha^ biyti UK ill poi ated With 
$ >" coo. to manufacture hr 
w,, ici burned <-la\ produits 
L'l.doi- are John Mattnissi and .ia 
I'.xan.s, both of lOlkton 

'I'hf Munterm Bai Portland feme 
' " . can ot the Foiporation Sci t k i> (’,,, 
i'aiuit a hie Bldg W'llminglon, Del, lepre- 
••intitixi, has been irnoipoiaud \mdei |)el- 
!\\ He l.ws witli (apital of $3.11(10,000 to 
in mufai tin e [mo (land < « im m 
'I'hf Hoi 


Richard T 

, Flkton, Md . 
a capital of 
(k. tile and 
The ineor- 
V 


\ M ERK’AN Fas \SSOClATION will hold its 
ntmunl r onveiil ion tire week of Oct. 15 at 
\tlantie Fit\ An elaborate exhibition of 
gas-making and gas-utilization equipment 
is planned 

American Institute of Chemical Hnoi- 
nebrn wilt bold its summer meeting June 
20-2.1 at Wilmington, Del. 

American Leather Chemists Associa- 
tion will hold its twentieth annual oon- 
J on Uk* Hreenbrier, White Sulphur 
SpilngH, W. Va. r June 7, 8 and 9. 


Ho|mw<11 \ j i,as been im ui pi >i ated wotli ^ unt ’ 26, 1923, and ending either Friday 


i American ojl Chemists' Society will 
nt hnm its annual meeting at the Eastman 
Mav 1 Ji0t ’ pHrmH * Ark - 30 and 

American Society for Testing Ma- 
terials will hold its twenty-sixth annual 
meeting «t the Chalfonte-Haddon Hall 
Hotel A lantic City, beginning Monday. 


mini of $50,000. to mamil.Mtun rhem- 
|,:| l s '"lots and atTUiated iiioduet.s The 
"c oi poi at or s are Pete, M Horn Fdwaid 
• lid W Heibeit Jones, all „f Hopewell 
IM 1 \\ . ( l ( I tones, Hopewell, |* the legmteied 
igi'iit foi thi' < niupam 

The I ndi vna Sr \ Rrsi un, Fo . Patinks- 
foire, Ind,. has been HKoipmaled with a 

• ;• pit .*» I of $50,000, to manufaetur e peiro 
h urn pi odiii ts The iruorporators aie .1 AI 

I mchison \ B Love and James \ndiew. 

• ill oi f ati i< ksburg 

The STRADFoRn Mfu f„ Philadelphia. 
; 1 ' i, "‘ °1 flic Foiporation F.uararitce He 

I'ntL Fo Land Titb Bldg r cpi es.-nta - 
Ji\e has been rtuor porated under Delaware 
aws with capital of $1,25o,llOO to manu- 
t.o tm« r hemicals and iln-nmal l>\ |» oducts 


* apital of $30,000, to mamifaiture battery 
fluids, diemieal pindiuts, etc 'flu* IntiOr- 
noiatois are J D and ii F PieiMtn, and 
Rudolph Sehmeder, XI Washington St, 
Hoboken The last noted represents the 
i ornpany . 

The c \ LUMET CAHXINdfl CoRr- 11417 
South Mieliigun We, Chicago. Ill, has b(*en 
Incorporated with a nominal capital of 


Capital Increases, etc. 

Thu Northern Indiana Brass Fo , Flk- 
hai l Ind , has tiled rmtle< ol inejea.se in 
‘‘apital tl om $1 Ii.IIOO to $100,000 for nio- 
posed expansion 

'I’hf Ati, as Leather Mic f,> , ,^t 

Louis, 111, has tiled notice of < bnnge of 
name to the Atlas Board * Paper Fn and 
in the flit til e will Specialize in the ntami- 
tadme (if pnpei products 

The (JLBNN-nsAOB OIL Fo . Fraud Rapids. 
Mich, has arranged for tin inuea.se in ean- 
Hal from $10u,iroo to $200. ooa 

I he IRtpson On. < ‘o of Dei, aw are 135 
Bi oadwtay , New York, N Y , lias filed notice 
or tnei (‘rise in (apital fimn $ 2.11011000 to 
$5.0(10,000 ’ 

The Broughton Brick 


Saturday of that week. 

International Chamuer of Commerce 
will hold Its second general meeting In 
Rome, Italy. March 19-26, 1928. 

Iron and Steel Institute (London) will 
hold Its annual meeting May 10 and 11 at 
the House of the Institution of Civil Engi- 
neers, London, S W. 1. 

National Foreign Trade Council has 
postponed Us annual conference from April 
r l \ “6 37, to May 2. 3 and 4. It will be 

helxl in New Orleans, La, 

New Jersey Chemical Society holds * 
meeting at Stutters Restaurant, 842 Broad 
St., Newark, N. J , the second Monday of 
every month. 

Society for Steel Treating — E astern 
sect Iona 1 meeting will Ik held June 11 and 
Li in Bethlehem, Pa. 

Society of Industrial Engineers, wtth 

headquarters In Chicago, will hold its spring 

S n TOV on JL n c,n( ; ,nnatl - April 18, 19 and 
-0, 1923. T he major subject will be “Man- 
ager, lent Problems of the Smaller Plants.” 

A Paper Industries Exposition will be 
a ' J (l ,a 9 ran ,l Central Palace. New York 
City, during the week of April 9, 1923, by 
the International Exposition Co. 

The following meetings are scheduled 
to be held in Rumford Hall, Chemists’ Club. 
Last 41st St., New York Citv March 9 — 
American Chemical Society. Nichols Medal 
March 23 — Society of Chemical Industry, 
regular meeting. April 20— Society of 
( bemical Industry (in charge). American 
Elect rochemical Society, Society de Chlmle 
Industrielle. American Chemical Society, 
joint meeting. May 4— American Chemical 
Society, regular meeting. May il— Soci$t£ 


the Bhoughton Brifk A- The Co oooiety, regular meeting. May il— Society 
Broughton, ill, hns fihd notice of dMsolu- Chlmle Industrielle (in charge), Amert- 


tion under state laws. 

The Brooklyn Fouir Works, Inf . Stew- 
rut A\e, Brooklyn, N. Y , has arranged for 
$!oii ooo <H8 ‘ n 1 from *30,000 to 


can Fhemlcal Society, American Electro- 
chemical Society, Society of Chemical In- 
dustry, joint meeting. May IS — Society of 
Chemical Industry, regular meeting, June- 
8 — American Chemical Society, regular 
meeting. 
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The Absurdity 

Of Dollar Gasoline 

P OLITICIANS, like the poor, will probably be with 
us always and their railings will continue sorely to 
try the patience of a tolerant people. With the adjourn- 
ment of the Sixty-seventh Congress a sigh of relief 
went up Jrorn the entire country because for nine months 
at least we are to be immune from the radical erup- 
tions that have characterized recent sessions of our 
legislators. 

Most of the politicians’ vituperations have been of 
a sort we could pass over and forget, for they could 
be traced to the more or less familiar prejudices and 
party feuds. On the very last day of the session, how- 
ever, there was one flagrant piece of abuse that cannot 
escape without protest. We refer to the infamous re- 
port, presumably prepared by Senators La Follktte 
and Brook hart, on the petroleum industry and more 
particularly to its evident purpose to mislead the public 
into believing that gasoline will shortly go to a dollar 
a gallon unless an export embargo is placed on it. 
Although absolutely no supporting evidence was 
brought out in the extended hearings before the Senate 
sub-committee, the politicians • nevertheless authorized 
this conclusion to confirm their earlier charges and to 
show the world at large that they were taking the part 
of the poor automobile owner against the great and 
ruthless oil monopolies. 

To the technical man the possibility of dollar gas- 
oline, at least within the present generation, is a 
positive absurdity. The public's best assurance that 
the price of motor fuel will not soar to prohibitive 
levels is in the uninterrupted advance of petroleum 
technology as reflected in the greater utilization of 
crudes, in improvements and economies in refining 
methods and finally in the broadened utility of low- 
grade products through the development of cracking 
processes on the one hand and advances in engine de- 
sign on the other. 

Furthermore the production of gasoline substitutes 
will effectively check any such advance in prices. 
Industrial alcohol can be produced at a cost not greatly 
in excess of 25 cents a gallon. While there might be 
some question as to the immediate supply of raw mate- 
rials for such a fermentation program, it is scarcely 
conceivable that there could ever be any permanent 
shortage of the wide variety of carbohydrate and cel- 
lulose materials that can be used for alcohol production. 
And, of course, our oil-shale resources represent an 
untapped source of petroleum substitutes that will be 
developed long before gasoline ever mounts to a dollar 
a gallon. Our friend Dr. McKee estimates that the 
shale-oil industry can prosper with gasoline at 35 cents 
a gallon. Nor shoujd low-temperature distillation of 


coal be overlooked, for here is a demonstrated* source 
of many valuable liquid fuels. Many other lines of 
fuel research and discovery might be listed, among 
them the experimental production in France of a 
synthetic gasoline from crude vegetable oils and the fact 
that the Germans have hydrogenated coal and coal-tar 
products to obtain a wide variety of fuels and lubri- 
cants. Some of these are still in the hazy status of day 
dreams, but dollar gasoline would undoubtedly turn 
many of them into lucrative commercial enterprises, 
The whole fabric of the report is political buncombe, 
however, and as such is unworthy of serious considera- 
tion. Our principal complaint is that a legitimate 
industry has been forced to submit to months of sense- 
less and costly investigation only to find that its case 
had been prejudged and that the “conclusions” of th§ 
committee are but a restatement of individual opinions 
already aired by the political demagogues. 


The Purpose 

Of a Standard 

E LSEWHERE in this issue is a brief statement by 
W. W. Skinner, one of the most experienced of the 
government experts on the establishment of food stand- 
ards. He discusses this subject with unusual effective- 
ness, pointing out in his comment with great force the 
basic reasoning in the establishment of commercial 
specifications and requirements of food quality. 

The arguments advanced by Dr. Skinner might 
equally well be applied to the commercial practices of 
many other industries. Of course the other industries 
are not subjected to governmental regulation; but the 
principle of fair relationship between buyer and seller 
applies equally. It would seem appropriate, therefore, 
to apply generally the three fundamental considerations 
which govern the federal officials in their deliberations 
regarding food standards. These fundamental func- 
tions of a standard, paraphrased for general application, 
are : 

L To define products so as to prevent unfair com- 
petition, since one effect of intelligently used standards 
of trade is the promotion of better business methods 
and better business ethics. 

2. To define products so that inspection laboratories 
may have a uniform and generally accepted guide in 
applying the standards to purchases of the products. 

3. To define products so that the consumer may dis- 
cern quality and exercise a discriminating choice, and 
that the producer may know and meet such a- dis- 
criminating demand. In other words, to create a con- 
dition in the commerce of chemical products where 
vendor and vendee speak a common language. 

We commend* these principles to the study of all — 

. particularly to the manufacturers of heavy chemicals. 
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On the Comforts 
* Of Patience 

T HE news is going around of a French invention to 
make artificial wool out of cotton by impp*gnating 
the fiber with a protein substance such as glue, gelatin, 
egg albumen or casein, which has first been broken 
down by an acid and then rendered insoluble m a water 
bath. Good wearing qualities and other merits are 
claimed for the new fabric. 

We have no patience with troublesome skeptics that 
are constantly discouraging faith in munition and re- 
search. We have always felt that once the problem of 
the cellulose molecule is solved, we ma\ look lor all 
sorts of new fabrics and new materials. This invention 
comes a little early, but we wish to record our faith in 
the advent of artificial wool eventually, and to admit 
that some day desirable fabrics may he developed by a 
proteinizing process with eellulbse. Hut development is 
always slow and painful. Sometimes it pays to wait! 
In the meantime we are not planning to array our- 
selves during the hot weather next sunim t in a suit of 
cotton clothes impregnated with glue. We should grow 
a little nervous over the possibility of sticky sequela? 
of photochemical reactions as we pursue our way along 
the hot humid streets toward Tenth Avemu and IGth 
Street. 

An Achievement in 
# Current Statistics 

W E HAVE often referred to the value of statistics, 
particularly when they are issued in time to be of 
current interest to industry. In this connection a recent 
achievement of the Chemical Division of the Depart- 
ment of Commerce is worthy of special comment. 
Statistics for the coal-tar dyes imported through the 
port of New York during the month of February, 192.1, 
were carefully compiled from the customs imoices, 
analyzed by the dye experts of the Commerce Depart- 
ment, and the United States Tariff Commission, and 
made available in mimeographed form on March G. 
Certainly this is an example of dispatch which other 
governmental agencies might well emulate And the 
statistics themselves were not mere totals of poundage 
and value. In addition to such figures each dye was 
classified on the basis of its chemical composition and 
listed according !o its Schultz number; the usual trade 
names were given, also the name and address of the 
foreign manufacturer, and, finally, the percentage of 
quantity by the countries of origin. A small proportion 
of the entries, which could not 1),* identified on the basis 
of the Schultz Farbstoff Tabellen, wore grouped accord- 
ing to their method of application that is, as acid, basic, 
vat, mordant, chrome or sulphur colors. 

Rut it ma\ be asked, Is all the detailed work entailed 
in this compilation and th»- department’s special effort 
to issue it so promptly really worth while? The 
answer, we believe, is to be found in the significant 
information brought out in t lit" February report. 
, During that month $52,000 worth of imported dyes, or 
26.2 per cent of the total, came from Italy, or was sold 
on the American market by Italian concerns. That fact 
is worth looking into, for Italy has never been regarded 
as a serious competitor of the l.G. The department’s 
detailed data on the dye manufacturers, however, show 
that practically every pound of the Italian shipments, 
end a large proportion of those imported from -France, 
wart actually made in’ Germany. They were products 


granted the Italian Government as reparation^ anti 
resold to American importers in order to realize their 
gold value. The treaty of Versailles especially provides 
against the resale of reparation products, but since we 
a— not a party to that treaty we can have no grounds 
for an official complaint. Furthermore, the practice has 
already become quite general in the case of phar- 
maceuticals and apparently with the consent of all 
interested parties. 

The second significant deduction from these statis- 
tics is proof of the unhappy effect that the French 
occupation of the Ruhr is having on the dye industry of 
Switzerland. Apparently the Swiss manufacturers are 
suffering severely from interruption of their supply of 
crudes, intermediates and other raw materials which 
usually originated in the occupied region of Germany. 
The amount of Swiss dyes received by the Unite l 
Stab s in February was only 10.4 per cent of the total. 
In the year 1921, 40.5 per cent of our dye imports was 
of Swiss origin. 

These are facts that are of immediate importance to 
the domestic manufacturer of dyes and coal-tar prod- 
ucts. At the same time they are indisputable evidence 
of the value of current statistics. The Department of 
Commerce and the Tariff Commission are to be con- 
gratulated on their excellent work, and it is to be hoped 
that eventually the reports may be extended to cover 
all of the important products of American industry. 

Congress 

Adjourns 

T HE dust and smoke from the battle of the “blocs” 
has now settled sufficiently to permit at least par- 
tial appraisal of the outcome of the contests that were 
waged so violently in the last Congress. Perhaps the 
most conspicuous conclusion that a fair-minded appraiser 
reaches is the fact that this Congress was divided into 
groups having common interest, and not ruled by the 
customary party system. 

Those who have opposed Ford’s Muscle Shoals pro- 
posal and the other variations in contract for lease or 
for sale of the power and the nitrate properties in that 
locality finally can rest in comfort for some months. 
The Congress which just closed left the situation sub- 
stantially where it found it, for the Wilson Dam con- 
struction is continuing, the nitrate plants still belong 
to the government, and the disposal of the power from 
this huge development is still to be determined. In 
failing to secure any action upon Muscle Shoals the 
agricultural bloc failed in one of its most cherished 
objects. This same group also failed to enact the legis- 
lation providing ten million dollars for the purchase of 
calcium arsenate and nitrates for resale to the farmers 
at cost. These are two striking evidences that the in- 
terest of a single group in the community, powerful 
though it may he, does not dominate the Congressional 
situation wholly. It may obstruct, but it cap seldom 
enact. 

At the end of the session there remained without 
action the legislation on reclassification of the govern- 
ment service. Also no final action was taken on the 
proposed National Hydraulic Laboratory, though a 
favorable report to the Senate was secured. The bill 
proposing conservation and development of helium 
resources also failed through faulty management. After 
full and apparently very satisfactory hearings before 
the Public Lands “Committee ol the House, this hill 
was -never given further attention because the commit 1 
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• tee finally decided that it was without jurisdiction in 
the matter and that the Committee on ‘Military Affairs 
would have to begin all over again in the next Congress. 
Another bill that failed to got action in closing days was 
the bill for the regulation of radio communication. 

Taken all together the Sixty-seventh Congress un- 
doubtedly faced problems of exceptional magnitude and 
exceptional difficulty. It accomplished some things. In 
many more particulars it failed of accomplishment. 

* One feature, however, of the work of this Congress 
holds definite promise for chemical industry. Forced 
largely thereto by the Fordncy-McCumber tariff act and 
the Muscle Shoals impasse, this Congress has given 
vastly more hours to the debate of chemical and chemical 
engineering matters than any of its predecessors. While 
the immediate outcome of this debate may not be wholly 
to the liking of those affected, still they can console 
themselves that they suffer in a good cause. Chemical 
industry needed a press agent and the Sixty-seventh 
Congress, following after tin* recent war, has proved 
the best it ever had. 

Why Did ^ 

It Break? 

T WO years ago we commented editorially on the 
great number of unsolved and obscure problems 
concerning the endurance of metal to repeated loads. 
They appeared to be so numerous that solution by series 
of direct experiments — and what experiment requires 
more time than 100 million* cycles? seemed impossible. 
At that time a logical explanation of the mechanism of 
fatigue was in hand, but unfortunately we had no 
“conversion factors/' so to speak, whereby we could 
predict the behavior of a given metal from easily deter- 
mined physical properties. 

In the meantime it has been proved to everybody’s 
satisfaction that elastic metal can endure so-called 
“fatigue stresses” indefinitely, provided they fall within 
the safe range. In other words, there is no reason to 
fear eventual rupture of the most carefully designed 
and fabricated turbine shaft, even though it run on and 
on for years. Bausciiinger — one of the earliest investi- 
gators — proposed the theorem that the elastic range and 
fatigue range are identical. If elastic limits are taken 
from a tension test bar, this statement does not corre- 
spond to experience — hardened steel or annealed copper, 
does not deform in an elastic manner — that is, the 
stress-strain curve really curves from the origin — yet 
both of these metals have been shown to have endurance 
properties as well defined as wrought iron. 

Professor Jenkin, of Oxford, has recently con- 
structed a little model which explains this apparent 
anomaly, and in fact will probably furnish engineers 
the “conversion factors” long wished for. Like all 
inspirations of genius, it is beautifully simple, and rep- 
resents the action of crystals as they slip when over- 
loaded. It can be set so that any crystal can have any 
desired internal strain, short of its own elastic limit 
in either compression or tension. Then its action on the 
aggregate — the metal piece — can be observed. 

This model confirms Bauschinger’s theorem entirely. 
It is only to be noted that the elastic limit referred to 
is the elastic limit of the weakest crystal in the metal. 
That fact we could have assumed from the pnicroscopic 
Work of Ewing, R^senhain and Humfrey, who dis- 
covered, the facts now contained in all our textbooks: 
that a fatigue failure starts in a crystalline slip, which 
gradually opens ft p into a crack and extepds. jtsell by 
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splitting. Clearly* slip will occur when thd weakest 
crystal, the crystal least favorably disposed to stress, 
or the crystal bearing the greatest “internal strain/' 
becomes loaded beyond its elastic limit. 

What, then, goes on in hardened steel, which appar- 
ently has no elastic limit? It is a crystalline aggre- 
gate, and crystals are elastic. Experiments with the 
model indicate that when the crystals are stressed in 
all sorts of ways— some almost ready to split by tension 
imposed upon them by their neighbors, others “working 
almost to their limit in compression, and the remainder 
with every intermediate amount— at the first increase 
of external load the worst-loaded crystal slips; with 
increasing loads more and more of the crystals less 
stressed initially reach their limit and slip, and so on. 
Plastic deformation (in part) starts from the begin- 
ning, and continues at an increasing rate. Hence, the 
model duplicates the stress-strain curve for hardened 
steel or copper. It has no straight beginning. But if 
the increase in load is at a moderate rate, is interrupted 
by rest periods, or if the day is pretty hot, the amor- 
phous metal generated by the slips should recry stall tee, 
and the overloaded crystals should heal, but now in the 
stress-free condition. Consequently, if the metal is 
then tested in tension, it should behave in an elastic 
manner as far as the previous fatigue load.- And it 
does! By gradually increasing the fatigue load by 
steps -and this has also been proved by experiment — 
the metal can therefore be “fatigue hardened” — i.e., 
have all its crystals brought into the stress-free con* 
(lit ion — and the fatigue limit would then be increased 
to correspond with the yield point, perhaps 20 to 30 
per cent above the ordinary value. 

Repeating the original heal -treatment spoils this 
gain, of coarse, for it puts into the metal the internally 
strained condition it had at the start. Here we pause 
for more information. It is easy to see how quenched 
alloy steel has severe internal strains, caused not only 
by volume changes due to differential thermal expan- 
sion, but also to partly finished transformations. But 
why should annealed copper? 

That question can be answered by studying copper. 
At present we welcome the information given by these 
experiments. It is well known that the marine engineer 
brings up his engines by slow degrees and short trials, 
finally reaching full load. It helps run in the bearings 
of course, but, far more important, gives time and 
opportunity for the metal to slip into the unstrained con- 
dition. A proper start may add 20 per cent to'tjie 
engine's strength. 

Some mining companies buy crusher shafting by the 
carload, keeping spares on hand ready for the expected 
break (by “crystallization,” as they call it).* Starting 
off at full capacity, these machines are quickly an4 
violently overloaded when cracking a big rock. Pro- 
fessor Jen kin’s model and the actual experiments it 
foreshadowed show that such usage will reduce the 
endurance limit 40 per cent of that when properly 
“fatigue hardened.” Would it not be worth while* to 
run these shafts in by short campaigns on carefully 
screened and sized rock? 

Finally, spring manufacturers will do well to study 
the possibilities of the new method. Apparently in 
no class of steel is correct preparation by mechanical 
stressing more- important than in heat-treated alloy 
steels. In fact, mechanical treatment appears to be, as 
important as heat-treatment. And every "one knows 
that automobile springs fail now and then. „ 
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Readers' Views and Comments 


111 Steel 

To tJie Editor of Chemical Metallurgical Engineering 

Sir: — T he micrographs in the letter signed Martin 
Seyt in your issue of Jan. 24, showing inclusions jn 
what was supposedly a tool steel and in an alloy steel 
shafting, although they served to emphasize the impor- 
tant bearing of inclusions on the quality of steel, seem 
to the writer rather unfortunate as examples, in that 
the polish was very poor aiqj the magnification not 
stated. That these points are not trivial will be plain 
from the micrographs shown herewith. 

The specimen from which the micrographs submitted 
were taken was a piece of rail steel (approximately 0.70 
percent C). The same spot is shown in all. However, 
the same inclusions are not shown in Figs. 1 and 2 as 
in Figs. 3 and 4, since the specimen was ground down 
somewhat after the quenching and previous to re- 


polishing. For Figs. 1 and 2, the polishing of the speci- 
men was purposely done incorrectly. One of the steps 
in the polishing procedure of the Bureau of Standards, 
was omitted, the specimen being taken from the OF 
emery paper to the SF emery wet wheel (3F Alundum 
omitted) and after that polished for an insufficient 
time on the final alumina wheel. For Figs. 3 and 4, the 
sample was repolished correctly after being quenched 
from 800 deg. C. in water. The quenching is not essen- 
tial, but it has proved advantageous at the bureau 
in similar examinations, since after the hardening the 
steel surrounding the inclusions is not so easily abraded 
away. The pit which invariably forms about each in- 
clusion during polishing is then not very large and each 
inclusion ifc sharply outlined. Also the emery used in 
polishing does not become imbedded in the hardened 
steel as may occur in a soft steel and the particles of 
emery might be taken for inclusions. 

Certainly an erroneous conclusion might be drawn by 
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FIG. $ — SAMPLE QUENCHED AND HEPOLISHED. X 50 


FIG. 4 — SAME SPOT. X 100 
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judging the quality of the steel from the appearance of 
Fig. 1. In a cleaner steel and in a softer lower carbon 
steel, the difference between Figs. 1 and 2 and Figs. 3 
and 4 could be even more striking. That it is necessary 
to state the magnification is evident if the appearance 
at 50 magnifications is compared with that at 100. in 
the same surface area there are four times as many in- 
clusions at 50 magnifications as at 100. The area in 
the square at 50 magnifications makes up the whole 
micrograph at 100. The size of the inclusions appears 
almost the same at both; if anything, it is smaller at 
100. This is an optical effect, a result of the slight 
pitting around the inclusions which cannot be avoided. 

In metallographic examinations a study of the in- 
clusions is of the utmost importance, and even more care 
should be used in the preparation of the specimen for 
observation of the unetched structure than for the ex- 
amination of the structure as revealed by etching. 


Associate Physicist, 
Bureau of Standards, 
Washington, D. C. 


Samuel Epstein. 


Shore Scleroscope 

To the Editor of Chemical & Metallurgical Engineering 

Sir: — N oticing your article on the new model sclero- 
scope in your issue of Feb. 14, I am reminded of the 
fact that I met Mr. Shore somewhere in Brooklyn when 
he had just completed his first instrument. In conversa- 
tion with him he gave me a few of his pamphlets and 
asked me if I could interest some business acquaint- 
ances, and he offered me a 15 per cent commission for 
selling the instrument. I perfectly recall the opposition 
1 received from various men whom I talked with re- 
garding this scleroseope; like everything new, they 
laughed at it and said it was of no use to them. 

This is interesting, as I have learned that at Bridge- 
port they have reversed the principle and are testing the 
hardness of steel balls for roller bearings by bouncing 
them over a hurdle. I merely mention this as, perhaps, a 
note of interest to show the progression and growth of 
an idea. Gilbert E. Stecher. 

Wt'uhnwken, N .T 


Food Standards* 


By Dr. W. W. Skinner 

Assistant Chlrf, Bureau of Chemistry 

A N intelligent and effective enforcement of regulatory 
L laws requires the formulation of definite standards. 
Standards would necessarily be developed but gradually 
and laboriously by precedent, by official fiat, or by spe 
cific legal enactment, were there no definite organiza- 
tion specifically constituted for the purpose, since a 
standard is, in many instances, the fundamental start- 


to measure. It is a zero point, as it were, above which 
products are acceptable if considering desirable con* 
stituents and below which they are to be rejected. Thus 
it is that a product which complies with a specification 
may be very much short of a really excellent or superior 
product — indeed, it may be as judged by popular con- 
ception a rather inferior product, yet comply with the 
standard specifications. 

The recently issued and much discussed standard for 
milk bread well illustrates the point. The Joint Com- 
mittee, after more than 2 years of consideration of the 
bread schedule, concluded that a bread made from a 
dough in which one-third of the usual water had been 
replaced by milk was entitled to be designated milk 
bread. I am not, I hope, violating any Confidence when 
I express the opinon that probably every member of 
the committee personally prefers a bread with a higher 
content of milk solids th^n is represented by the use 
of one-third milk, and will welcome the opportunity to 
change the standard to include an additional amount 
of milk when the trade practice has been so improved 
as to make such a standard feasible. I cannot in brief 
limits attempt even a summary of the evidence which 
led the committee by a unanimous vote to define milk 
bread as noted above, and must be content with the, 
assertion that the evidence was convincing to the com- 
mittee that a consumer would have no reason to feel 
deceived or defrauded if sold a product as milk bread 
which conformed to these specifications. 

The Food Standards Committee is a court where the 
evidence affecting a proposed schedule is carefully con- 
sidered and where a judgment is rendered based upon 
the evidence presented. The administrative machinery 
of the committee has been developed to a point where • 
it is believed we are getting the full evidence before , 
the committee in the most effective way. Food officials, 
manuiacturers, producers, distributors and consumers 
are given an opportunity to present their views and to 
criticise a proposed definition or standard. 

The original Standards Committee with painstaking 
care and with a clearness of vision as to needs almost 
prophetic adopted certain principles as a guide for the 
action of the committee, and these principles unaltered 
are still the guide for the committee’s action, A careful 
consideration of these principles will convince any one* 

I think, that it was not the conception of the members 
of the original committee or of the committees which 
have followed that it ever was or has been the function 
of the committee to erect or create arbitrary ideals 
and then attempt to translate such ideals into standards. 

The three fundamental considerations which* govern 
the committee in its deliberations and conclusions in 
formulating its definitions are: 


ing point in the determination of whether a food (1) To define products so as to prevent unfair corn- 
product conforms to the provisions of law. However, petition, since one effect of intelligently enforced reg- 
I believe there is quite prevalent a misconception of ulatory food laws is the promotion of better business 
what a standard is or ought to be. This is because methods and better business ethics. 


the word standard is an unfortunate one for our pur- 
pose, since the older and more common use of the word 
standard connotes superiority or a special mark of ex- 
cellence. Thus, for instance, a standard meter stick 
or a standard pound weight indicates a unit of measure 
of unusual precision or accuracy. 

A standard for a food product has quite a different 
significance, and indicates a limit or a point from which 

‘Statement In Food and Drug Review, the “house or*an'’ of 
the Bureau of Chemtatry, February, *1923. • 


(2) To define products so that food officials may have 
a uniform and generally accepted guide in applying the 
general provisions of regulatory laws to commerce in 
food products. 

(3) To define products so that the consumer may . - 
discern quality and exercise a discriminating choice;, 
and that the producer may know and meet, such a dis- 
criminating demand. In other words, to create a condi- 
tion in the commerce of foods where vendor and vendee 
Speak a common language. 
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111 Steel 

To tJie Editor of Chemical Metallurgical Engineering 

Sir: — T he micrographs in the letter signed Martin 
Seyt in your issue of Jan. 24, showing inclusions jn 
what was supposedly a tool steel and in an alloy steel 
shafting, although they served to emphasize the impor- 
tant bearing of inclusions on the quality of steel, seem 
to the writer rather unfortunate as examples, in that 
the polish was very poor aiqj the magnification not 
stated. That these points are not trivial will be plain 
from the micrographs shown herewith. 

The specimen from which the micrographs submitted 
were taken was a piece of rail steel (approximately 0.70 
percent C). The same spot is shown in all. However, 
the same inclusions are not shown in Figs. 1 and 2 as 
in Figs. 3 and 4, since the specimen was ground down 
somewhat after the quenching and previous to re- 


polishing. For Figs. 1 and 2, the polishing of the speci- 
men was purposely done incorrectly. One of the steps 
in the polishing procedure of the Bureau of Standards, 
was omitted, the specimen being taken from the OF 
emery paper to the SF emery wet wheel (3F Alundum 
omitted) and after that polished for an insufficient 
time on the final alumina wheel. For Figs. 3 and 4, the 
sample was repolished correctly after being quenched 
from 800 deg. C. in water. The quenching is not essen- 
tial, but it has proved advantageous at the bureau 
in similar examinations, since after the hardening the 
steel surrounding the inclusions is not so easily abraded 
away. The pit which invariably forms about each in- 
clusion during polishing is then not very large and each 
inclusion ifc sharply outlined. Also the emery used in 
polishing does not become imbedded in the hardened 
steel as may occur in a soft steel and the particles of 
emery might be taken for inclusions. 

Certainly an erroneous conclusion might be drawn by 
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Nichols Medal 

Awarded to Thomas Midgley, Jr. 


Twentieth Anniversary of Original Presentation Goes to Engineer 
and Prominent Investigator in the Field of Gaseous Detonation — 
Address of Acceptance Reviews Anti-Knock Properties of Matter 



B EFORE a notable assemblage of i^iemists in 
Rumford Hall, New York City, on March 9, the 
New York Section of the American Chemical 
Society awarded the Nichols medal to Thomas Midgley, 
Jr., chief engineer, fuel section, General Motors 
Research Corporation. The event marked the twentieth 
anniversary of the first presentation of the Nichols 
medal, which is awarded annually for the best original 
paper that had been published during the preceding 
year in any one of the three journals of the American 
Chemical Society. It was the unanimous judgment of 
the jury of award that this year the honor should go 
to Mr. Midgley’s article on “The Chemical Control of 
Gaseous Detonation, With Particular Reference to the 
Internal Combustion Engine." 

In his introductory remarks Dr. C. A. Browne, chair- 
man of the New York Section, recalled that the medal 
had been established in 1902 through the generosity of 
Dr. William H. Nichols, past president of the American 
Chemical Society. The first presentation was just 20 
years ago — in 1903. Under the original conditions the 
medal was awarded for the best paper given before the 
New Y r ork Section, but in 1913 the requirements were 
broadened to their present national scope. It was 
significant, Dr. Browne declared, that this year the 
award had been with the unanimous approval of the 
donors and had already received the popular assent of 
the chemical profession. 

Midgley and His Work 

“A mechanical engineer by education, yet one who 
quotes the periodic law freely and one for whom organic 
chemistry presents no terrors, such a man is Thomas 
Midgley, Jr.," said Professor Bancroft. “His career is 
the more extraordinary because he has thus upset all 
precedent." 

Graduated from Cornell in 1911, thereafter employed 
until just prior to the war in connection with the rub- 
ber industry, Midgley’s progress has been very rapid. 
Dr. Bancroft would attribute his success to his ability 
to correlate apparently meaningless and hopelessly 
scattered facts. He showed how from several different 
sources he has gathered together the disconnected frag- 
ments which first found expression in his working 
hypothesis and which have resulted in notable success 
in his work upon anti-knock mixtures. 

Without knowing anything of the mechanism of reac- 
tions of mixtures undergoing combustion within fixed 
spaefc limits, Midgley set out to study the rate of reac- 
tion under varying conditions and to analyze the 
A>henottiena of detonation in gaseous mixtures. Benzene 
and kerosene tfere used as fuel in these experiments. 


Investigation showed that the introduction of a foreign 
substance into the fuel mixture, even in minute 
amounts, would affect detonation, or knocking. Organic 
compounds of Se, Te, and especially of Pb, affected this 
property of knocking very appreciably. Tetra-ethyl 
lead entirely did away with the knock or detonation ■ 
wave - in other words, the combustion of the fuel was 
complete before detonation occurred. A fraction of 
1 per cent of these substances -as for instance, 0.04 
per cent of Pb(G,H ft ) r in the fuel mixture completely 
eliminates the knock. 

Dr. Bancroft pointed out that the significance of 
Midgley’s work is to be far reaching. By decreasing 
the rate of reaction and thus allowing complete com- 
bustion of a fuel mixture, the compression is greatly . 
increased. The saving effected means using much less 
fuel. In other words, Midgley’s work may actually 
double the existing fuel supply. Unfortunately the 
existing type of motor in general use will not stand 
the compression required for the efficient use of anti- 
knock mixtures, and as a result the full value of the 
work* done will not become apparent for some time. 

In concluding his remarks Dr. Bancroft summarized 
the difficulties overcome by Midgley, commended him 
highly on the clear-cut manner in which his work has . 
been carried out and congratulated him on the splendid 
success achieved. 

Dr. Herty Presents Medal 

I)r. Charles H. Herty, past-president of the New 
York Section, made the presentation. He called the roll 
of the distinguished investigators who have previously 
received the medal in order not only to demonstrate the 
esteem in which Midgley’s work is Held but also to 
emphasize the fact that his success has been attained 
at a comparatively early age. Best wishes for con- 
tinued achievement on the part of the section attended 
the medal, Dr. Herty said, in making the presentation. 

Acceptance and Address 

In accepting the signal honor accorded him by # the 
society, Mr. Midgley said that it was with a feeling 
of deepest humility that he recalled the names of ihe 
eminent investigators who were his predecessors as 
Nichols medalists. He asked, therefore, that he be 
allowed to receive the medal in the name of the organi- 
zation represented by his faithful and industrious co- 
workers in the laboratories of the General Motors 
Research Corporation. 

The acceptance address, entitled “Some Fundamental 
.Relations Among the Elements and Compounds as # 
Regards the 'Suppression of Gaseous Detonation/’ was ' 
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interpreted by Mr. Midgley in an informal discussion 
of the anti-knock characteristics of matter. At the out- 
set he defined anti-knock as a property of matter 
whereby a material acts either as a negative or positive 
catalyst in the prevention of detonation in the internal 
combustion engine. This property is believed to be pos- 
sessed by all of the elements provided the right com- 
pounds can be obtained. So far the investigations at 
Dayton have demonstrated that the property exists in 
the case of twenty-two elements and additions are con- 
stantly being made to the list. To be sure, certain 
compounds such as ethyl nitrite show the property in a 
negative sense and are referred to as negative catalysts, 
since they accelerate rather than suppress detonation. 

The marked effect of 
the presence of a small 
percentage of diethyl 
selenide, one of the more 
important anti-knock ma- 
terials, was demonstrated 
on the lecture platform 
by the combustion of a 
detonating mixture of 
acetylene and air. Tetra- 
ethyl lead, an even more 
powerful material, could 
not be used in this particu- 
lar experiment because of 
its lower volatility. 

Theories of Detonation 

Mr. Midgley then re- 
viewed certain of the 
theories which have l>een 
advanced in explanation 
of the detonation phenom- 
ena. He also showed the 
mathematical development 
of the equation generally 
accepted as an expression 
of the relation between 
the reaction velocity and 
the pressure in the wave 
of detonation. Those who 
were intertested in the 
thermodynamic phases of 
this subject were referred 
to Mr. Midgley’s original publications in the Journal 
of the Society of Automotive Engineer* and the Journal 
of Industrial and Engineering Chemistry, 

In brief, the accepted theory of detonation is this: 
During normal combustion the differential between the 
pressure in the rear of the flame of propagation and 
the pressure in front of the flame is almost insig- 
nificant, its magnitude being less than 1 lb. per square 
inch. If, however, the flame front is caused to move 
forward at an extremely high velocity, as during 
detonating combustion, the pressure differential be- 
comes enormous and the flame front is preceded by a 
region of dense gas at an extremely high pressure. The 
metallic sound, which we commonly call the knock, is 
caused by the impact of this high-pressure, high- 
velocity wave with the top and sides of the engine 
cylinder. 

n v»T 4 i. v CE of Atomic Groupings 
'pr that 

It has beefr^e wrap), of these investigations to study 
a great many \nto colored, tranks particularly iu 


relation to the influence of atomic groupings on the 
detonating effects obtained. The hypothesis has been 
advanced that the anti-knock property resides in the 
atom of the compound rather than in the compound 
as a whole. An example of the manner in which the 
groups modify the anti-knock property of the element 
is shown in the following table, which compares the 
relative effectiveness of three strong and one weak anti- 
knock elements with aniline as a standard of com- 
parison. 

The figures given are the reciprocals of the number 
of gram molecules required to give an anti-knock effect 
equivalent to that of 1 gram-mol. of aniline. The 
negative in the case of ethyl ether means, of course, 
that this compound accel- 
erates detonation. 

, — Derivative — , 



CVL 

C«H, 

I . . . . 

1.09 

0.88 

.... 

69 

5.2 

'IV . 

26.8 

22.0 

() 

. — 0.046 

0.122 


A study of valence and 
bonding conditions in a 
wide variety of com- 
pounds has brought out a 
number of significant 
principles. The influence 
exerted on the detonating 
effects of the compound 
by the different atomic 
groupings was shown in 
a chart giving the anti- 
knock values of a number 
of elements when com- 
bined with hydrogen, 
alkyl and phenyl groups. 
Important studies have 
been made with the deriv- 
atives of carbon with the 
idea that the fuel itself 
may possess special anti- 
knocking properties. 
Starting with aniline 
(60) and continuing with 
toluidine (7C), xylidine 
(8C), etc., it was found 
that the number of car- 
bon atoms in the molecule 
bore a definite relation to the anti-detonation character- 
istics of the fuel and this relation could be plotted to 
yield smooth curves. 

In concluding his address, Mr. Midgley stressed the 
fact that much more investigation was necessary to 
round out and complete the work on the chemical con- 
trol of gaseous detonation. As is usually the case with 
pioneering in any field, the work of Midgley and his 
associates has blazed a trail through a fertile field of 
investigation. Others must follow. Many interesting 
problems are yet to be solved. 


Important Gift to British Society 

Sir Alfred Yarrow has presented $500,000 to the 
Royal Society for the promotion of scientific research, 
and in conveying his gift, records his conviction that 
a patriotic citizen cannot do better than give money 
for “the development of science, upon which the indus- 
trial success of the country so largely* depends/* 
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The Commercial Banker’s Function 
In Business 


An Interview with illiam Post, Chairman of the Executive Committee. 
Central National Bank of Philadelphia 


By Charles Wadsworth, 3d 

Assistant Editor of Chemical <f Metallurgical Engineering 


P ERHAPS it was an un- 
warranted assumption 
that the engineer is almost 
completely unfamiliar with the 
practice and theory of commer- 
cial banking. If it was, we 
beg to assume the entire re- 
sponsibility for it. During our 
interview Mr. Post was most 
patient in answering the ques- 
tions which were asked, and 
the .questions were those of a 
man without experience or con- 
tact with the field of commer- 
cial banking. 

Not unnaturally the first 
question had to do with the 
function of the commercial 
bank as far as industrial plants 
are concerned. In reply Mr. 

Post remarked that some, per- 
haps many, people believed that 
the commercial bank actually 
financed new ventures, supply- 
ing the necessary first capital 
for establishing a business. This 
of course can never be the 
case, as a brief consideration of 
the situation will show. The 
funds at the bank’s disposal 
are funds deposited with it by 
its clients to be repaid upon 
demand — lodged with the bank 
for safe keeping. 

Of course, good banking 
practice as well as government 
regulations provide that a 
definite cash reserve on deposit be maintained. The 
remainder of the money on deposit is available for loans 
and other investment. But let us assume that a bank 
were permitted to make loans on long-time credit or 
even to contribute a part of a capital investment. What 
would happen? For one thing, a certain part of the 
loans made as capital investment would be lost in new 
ventures, because of unforeseeable risks. In other 
words, part of the depositors’ money would be gone or 
the bank's working capital impaired. The risk in such 
investment is no part of commercial banking. Similarly 
during the life of a long-term credit loan it is possible 
for conditions so to change that the lender bank would 
find it necessary to liquidate its investments because of 
an imperative demand for cash. So it is the result of 
seasoned experience to place a time limit on commercial 


credits, which is usually from 
90 days to 4 months and should 
not even in exceptional ex- 
amples exceed 6 months. 

TVius it will be seen that con- 
trary to a widespread impres- 
sion a commercial bank does 
not and should not play any 
part in the establishment of 
industrial enterprises. An in- 
ventor or engineer who has an 
idea and no money must not 
expect a bank to finance him. 
The original capital should 
come from investment channels 
— individuals or stockholders. 

A bank may begin to assist 
an enterprise after it has been 
successfully started and it 
should and will continue its 
assistance and support as long 
as the business remains 
healthy, vigorous and honest. 
Sometimes it is necessary for 
banks to stick by old clients 
when they are in a tight place. 
This will be to protect a good 
client unavoidably drawn into 
a rather hard situation, or to 
protect loans already made. 
Except for such instances a 
commercial bank must confine 
itself to liquid business; it is 
in no sense a doctor for sick 
business, though it will foster 
and aid new business up to a 
safe point. 

What, then, are the criteria developed for evaluating 
a business from the banker's standpoint? How shall 
the banker decide to grant or not to grant a loan? 

This, Mr. Post remarked, is the whole problem of 
commercial banking in a nutshell. In such an inter- 
view as this it is possible only to indicate the kind of 
estimate which the banker must make. To develop thp 
subject adequately would requird a volume, and even 
then the text would be colorless. Commercial credit is 
a problem of individual cases and only the most flexible 
type of generalization can be made. The variables are 
many and any effort to reduce the problem to rigid 
mathematical determination will result in unsafe bank- 
ing. Woe betide the banker who looks only at the 
financial statements of an enterprise ' without full 
knowledge of the men behind the statement, for 


“When in Rome, 

Do as the Romans Do” 

So runs the proverb, and it is sane 
advice, but inadequate, ft makes no 
provision for finding out what the 
Romans do nor how they do it. Our 
suggestion would be to corral a wise 
Roman and get him to teach you what 
and how. 

When we wanted to find out how 
a man or a corporation could borrow 
money from a bank to keep a chemi- 
cal plant going, we went to a hanker. 
Said he: “The subject of commercial 
credits is exceedingly intricate. By 
the way, have you read the ‘Four C’s 
of Commercial Credit,’ hy William 
Post? Well, you ought to read that 
first.” Without more ado we took a 
train for Philadelphia and had a talk 
with Mr. Post. So it was we found 
our wise Roman. 

For over 50 years he has been a 
banker, a human hanker who will not 
reduce commercial credits to mathe- 
matics, and the substantial growth of 
the bank shows the wisdom of this 
course. He was one of the pioneers 
in credit analysis and his rich experi- 
ence is projected for a fortunate com- 
munity in his book. His spirit is a 
type of leaven which the business 
community needs. 
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financial statements are only as dependable as their 
authors. 

The banker looks for three things in a prospective 
borrower. They are Character, Capacity and Capital. 
These, with the fourth “C”— -Collateral— are the four 
big factors to be considered in extending bank credit. 
Capacity alone is distinctly a dangerous prospect, for 
an unscrupulous operator with plenty of ability, though 
he may pay bills as a matter of policy until a pinch 
comes, may then not hesitate to conceal quick assets 
and leave the creditors a meager skeleton to pluck. So 
too Character alone would frequently be unable to meet 
his debts —and Capital unsupported by Character and 
Capacity finds himself a mendicant more frequently 
than noL 

If Character and Capacity be linked, the banker has 
a very fair prospect. When supported by these, even 
limited capital may satisfy the banker that his support 
is merited. The mathematical banker may shake his 
head and say “No” when a more human confrere will 
win a lifelong friend and a strong account for his bank 
by encouraging a loan to the comparatively new busi- 
ness, accompanied by modest capital. Let Capital be 
linked with Character and Capacity and the combina- 
tion can bo beaten only by the addition of undoubted 
Collateral to the group, in which case the commercial 
loan should be most secure. 

Collateral a Quicksand 

Before discussing a few of the significant phases more 
specifically it should be remarked that collateral is a 
quicksand which it is necessaiy to scrutinize with 
experience and care. Collateral loans are much sought 
after by banks, and yet it is probable that more losses 
result from them than from straight single name paper. 
The reason for this seems to be that collateral loans 
are made up on many types of collateral- noi are they 
watched with as great care as other loans. The col- 
lateral is taken in at a desirable margin, but the bank 
often neglects to check the intrinsic worth in the col- 
lateral or to note its fluctuations and keep margins 
built up. 

The problem is by no moans solved by referring to 
the four (Vs of commercial credit. It is merely defined. 
The classification enables us to think more clearly and 
with a proper balance, unconfused by the complexity of 
the subject. The technique of evaluating character, 
capacity, capital and collateral must be elaborated in a 
more comprehensive way than an interview will permit. 
Let me illustrate, however, the method of approach. 
Capital is variously listed depending both on the type 
of organization and the attitude of the author of the 
financial statements. A banker must analyze the state- 
ment with both those things in mind. Some firms will 
capitalize intangible assets such as good will, patents, 
trademarks and the like; some business houses write 
down the values of fixed assets such as land, buildings 
and machinery in a conservative way that will be de- 
sirable. In some corporations common stock represents 
real value, in others it will be tucked in to make re- 
sources and liabilities match. These are but a few of 
the questions to be answered on this one point. 

■ Again, a proposition must be in bankable shape to 
receive commercial credit. This means among other 
things that the quick qr liquid assets, which include cash 
on hand or on deposit, bills ajid accounts receivable and 
merchandise, should be approximately t\yice $ great as 
the quick liabilities, This so-called 2 to I >atio is per- 


haps the most widely recognized and practiced general 
ization in commercial loaning by banks. Naturally it i 
not rigid and during the war period and days of read 
justment it had to be abandoned. Honest Customer 
operating largely upon government orders had to b 
aided regardless of the ratio of their assets and liabili 
ties. Then, as in the past, banks had need to violate con 
servative practices. Thus it is that the commercis 
banker works. He must be a constructionist aidin 
worthy enterprises with his every resource. For so h 
will prosper as an integral part of the community. 


Mineral Production in Ontario 

Abstract of an Address by Canadian Bureau of Mines Head 
W ith Particular Emphasis on Nickel and Iron * 

While addressing the Engineering Institute of CaTiadi 
in Ottawa recently, John McLeish, director of th< 
Department of Mines, Canada, stated that a very larg 
proportion of the important minerals of commercia 
value in Canada are to be fourtd in the Province o 
Ontario. The nickel deposits at Sudbury supply ove 
80 per cent of the world’s demand. They also posses 
very large ore resources and are at present sufficientl; 
developed to maintain the present industry for mor 
than 100 years. Favorable results have already bee: 
obtained in the demonstration of new uses lor nickel 
The question at .present under consideration is th 
development of a market, to replace that which armo 
plate formerly provided. 

The total value of mineral production in Ontari 
increased from approximately 15 millions in 1902 t 
more than 25 millions in 1906, and in 1913 amounted t 
nearly GO millions. Through increased production air 
high prices, a value of 95 millions was reached in 191$ 
or approximately 45 per cent of the total value of th 
production for all Canada. In 1919, the first year fol 
lowing the war, production dropped to 68 millions, ros 
the next year to nearly 82 millions, dropped in 1921 t 
54 millions and is again on the up grade, havin; 
reached about 65 millions in 1922. 

Turning to the iron situation, Ontario has not, as yei 
been able to develop a successful and continuous or 
industry. Ores of merchantable grade in the naturf 
state have not been available in large quantities. Ther 
are, nevertheless, large resources in low-grade ores, prir 
cipally magnetite and siderite, which should be put int 
commercial form. The most serious attempts have bee 
on the siderite ores at Magpie and the magnetites a 
Sellwood, north of Sudbury. Both of these have bee 
successful in producing an excellent furnace produc 
but the cost is still too high to justify continued coir 
mercial operations. 


Constancy of Platinum Thermocouples 

Life tests of the pure platinum and p!atinum-rho( 
ium win* prepared at the Bureau of Standards fq 
thermo-couples have been carried out by the heat div 
sion. These tests are the same as those applied to con 
mercial couples which were recently reported by Fail 
child and Schmitt in Chem. & Met., Jan. 25, 1922 (vo 
26. p. 158). Results thus far obtained indicate’ thi 
couples of material purified, melted, and drawn to wii 
at the bureau are appreciably superior to the best cop 
mercial couples previously tested. 
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Industrial Importance of the 
Metallic Soaps 

Striking Properties of These Relatively Unfamiliar 
Substances Indicate a Wide Range of 
Commercial Applications 

By Hilton Ira Jones 

Him'tor cl Kcsrarch, R«»<lpath Him-au, Kcrlpaih Lahui aton.-s, 
Wilnu-tu*. 111 

Author’s Note: This work was originally begun in 
1910 in connection with a problem for the American 
Kellystone Co. on the waterproofing of its products. 

It, was again resumed in 19T8 in connection with the 
work of Robert DuBois for his Masler’s degree. It 
was at this time directed toward the preservation of 
eggs (see Journal of Industrial and Enymeeriny Chem- 
istry, August, 1920). It was continued during 1919- 
1921 as a part of the work of Gladys Trevithick for 
her Master of Science degree. During the past year 
it has been carried further as a part of our work on 
the waterproofing and mildew-proofing of canvas for 
the Redpath Bureau. 

M ETALLIC soaps, as the term is used in this article, 
refer to the stearic, palmitic, oleic and hydrogen- 
ated-oil soaps of magnesium, copper, aluminum, zinc, 
lead, nickel, calcium, cadmium, antimony, strontium, tin, 
cobalt, barium, iron (ferrous and ferric), silver, mercury 
<-ous and -ic), arsenic, chromium, bismuth, magnesium, 
ammonium and lithium, all of which have been prepared 
and systematically studied. The water-soluble soaps of 
the alkali metals are not included in this classification. 

Although these materials are not familiar articles of 
commerce, they are nevertheless important products 
from an industrial viewpoint. Their actual as well as 
potential uses cover a wide range of industries. They 
find a large market in the manufacture of lubricating 
greases. Another important use is in paint and varnish 
as driers. One of the greatest present and potential uses 
of the metallic soaps is in the waterproofing of cloth. 
Minor uses are found in disinfectants, in medicine, in 
taxidermy and in dry cleaning. More detailed reference 
to the industrial applications of the metallic soaps will 
be found elsewhere in this article. 

Preparation on the Cloth 
Most metallic soaps, because of their great insolubility 
in Water, are prepared by precipitation. A warm water 
solution of the alkali soap of the desired acid is added to 
a water solution of the salt of the desired metal, arid the 
precipitate of the metallic soap is pressed dry and later 
dissolved ; or else the material to be waterproofed is 
impregnated first with the one solution and then the 
other, thus precipitating the metallic soap within the 
jiores of the object. One of the large tent companies 
formerly treated all its canvas in this way. This is a 
less efficient and desirable method for reasons presently 
to be shown. Often the aluminum soaps are precipitated 
within the fiber of cloth, especially canvas, by an electro- 
lytic process. In this process the cloth is passed through 
a warm bath of the soap, squeezed out between pinch 
rolls, and passed directly into the “electric hath,” where 
it runs between aluminum electrodes. The precipitating 
aluminum hydroxide combines with the soap in the cloth, 
thus precipitating the aluminum soap in the fiber. 

Metallic Soap “Solutions” 

While we speak of a soap's “solubility,” it is doubtful 
if any soap ev£r *forms a true solution. The solutions 
are apparently in all cases-colloidal emulsions. The alkali 
soaps, however* form with water what generally pass for 


true solutions. The presence of many oils, such as kero- 
sene, gasoline, paraffine and the like, often even in very 
small amounts, produces a great increase in the fineness 
of the colloidal aggregate. This fact explains, of .course,- 
the added cleaning and detergent power possessed by 
soap in case some of these oils are added — hence the 
“naphtha soaps” and the score of washing compounds, 
which are mainly paraffine plus, say, a little ultramarine. 
The surface tension is also raised as the colloidal aggre- 
gate becomes finer. Indeed, the colloidal dispersion and 
the surface tension bear, it seems, a definite relation to 
each other. 

Most dry metallic soaps— for example, aluminum ste- 
arate — are as insoluble in gasoline, alcohol, chloroform 
and the like as they are in water. The freshly prepared 
wet soap is readily soluble. If once the soap is dried, the 
colloidality is destroyed and water cannot easily again be 
incorporated with it. The solution in the other paraffine 
oils works the same as gasoline. It is remarkable the 
amount of water those oil emulsions of the metallic soaps 
will “take up.” They are much like lanolin in this re- 
spect. This solution of the metallic soaps has always 
presented difficulties. Often “smooth” solutions will be 
obtained, and then again they will settle out. In fact, 
the published directions for using such commercial solu- 
tions as are on the market seem to take it for granted 
they will be colloidal failures and settle. So they admon- 
ish the consumer to “shake or stir thoroughly.” The 
making of solutions of metallic soaps is the old problem 
of mayonnaise dressing. The trick is to get the true 
colloidal state, and the second is to keep it so. The tem- 
perature of the precipitation seems to be an important 
factor. Below a certain critical temperature, for ex- 
ample, copper stearate comes down as a non-colloidal 
granular mass. But when freshly precipitated froma 
hot solution above this critical temperature (as it should 
be), it is tremendously sticky, and reminds one of chew- 
ing gum. Gold, it is a hard, brittle wax, similar to 
molasses candy. This w r ax is readily soluble in gasoline 
and other paraffine oils to form a mucilaginous, Colloidal 
solution, which can be kept indefinitely without settling. 
Many substances, of course, bke acids, and conditions, 
like freezing, will break the colloid and make the soap 
settle out. Jn the formation of such a solution, the water 
is as essential as the oil. 

Stabilizing Effect of Added Wax 

It has been found that the addition of colloid waxes, 
such as lanolin or beeswax, has a remarkable stabilizing 
effect on the colloid. Such solutions may be evaporatec 
and the wax heated to 45 deg. C. for weeks without th< 
colloid being in any way affected. Pure sugars crystal 
lize readily from pure solvents. A mixture of sugars 
crystallizes with difficulty, especially if impure. So 1 
mixture of colloids is more stable than a single pure one 
This fact is of the greatest importance, since the useful 
ness of the metallic soaps depends largely upon fhei 
being maintained in colloidal condition. 

The pure metallic palmitates and stearates are almos 
impossible to maintain as colloids without the additioi 
of one of these waxes. This fact explains why their -us 
has been so often disappointing. On the other hand, th 
oleates are generally so soft as to render the finishe 
product, say canvas, sticky and they also tend to tur 
rancid with age. ' We have found that the use of hydre 
genated-oil soaps seems tg solve Both difficulties. Ther 
seems to be no single hydrocarbon solvent in which th 
dry metallic soaps are soluble. They are all Soluble whe 
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wet and freshly prepared by precipitation. But the best 
solVentfi vary with the metal and the acid. Commercial 
lead soap with linoleic acid goes into solution easily in 
almost all hot petroleum solvents and comes out again 
from the cooled solvent almost completely within an hour. 
‘The nickel soaps separate out in several days. The 
ferrous iron soaps go into solution easily and come out 
again in a few hours increased in weight (due to oxida- 
tion). The ferric soaps are much more insoluble. Wet 
aluminum soaps are soluble in gasoline, turpentine and 
benzene. The oleates of calcium, magnesium and iron 
dissolve readily in glycerine. The ammonium soaps are 
all very soluble in water. Lead, magnesium and copper 
soaps, if wet, are soluble in alcohol and ether. Zinc oleate 
is soluble in carbon bisulphide, etc. 

The literature on the solubility of the numerous metal- 
lic soaps is chaotic and unreliable because the colloidal 
character and the part played by the water and other 
factors have not been recognized. For example, one 
author states that “aluminum soap is very insoluble in 
nearly all solvents." This is true only if it has been 
allowed to dry. The wet freshly prepared soap is readily 
soluble in several solvents. The addition of a little col- 
loidal wax, as lanolin, will completely alter the solubility. 
The whole matter of preparing these colloidal emulsions 
of the metallic soaps is complex and not well understood. 

Colloidal Tropkrtiks 

The same chaotic state seems even more pronounced 
. when we examine the literature relative to the properties 
of these metallic soap solutions. This is probably be- 
cause their colloidal character has not always been recog- 
nized. Moreover, the characteristics of such colloids 
have been little known, but much has been surmised. 
Their properties are due, it seems, somehow to the ex- 
treme fineness of the particles in suspension. These 
conditions vary within wide limitations, but in a general 
way this condition apparently begins with dimensions 
somewhat, smaller than the wave length of light and ex- 
tends downward well into such dimensions as theory 
ascribes to the molecules of crystalloids. Such solutions 
are micro-heterogeneous systems distinguished from 
true solutions of molecules or ions by the possession of 
surfaces of contact with all the properties implied by 
this. These properties will naturally be very marked 
because of the enormous surface provided by the minute 
state of subdivision. These enormous surfaces provided 
(‘liable such colloids to adsorb in the interface a great 
variety of substances and these often in surprising 
amount. Always the substance used to produce this dis- 
persion, which for lack of a better term Graham called a 
“peptizing agent,” will be most adsorbed. This in the 
case of these metallic soaps is nearly always water. This 
explains the unusual waterproofing character of these 
soap colloids and makes plain why they must be main- 
tained on the fiber in colloidal state. As the soap- 
impregnated fiber is wetted a swelling takes place — 
exactly analogous to the swelling of gelatine in water, 
and the pores of the fiber arts absolutely sealed. Ex- 
tremes of heat and dry air, and especially high concen- 
trations of the violet and ultra-violet light rays, such as 
we get in New Mexico and Arizona, for example, all tend 
to destroy the colloidal properties of the soaps in the 
canvas, which then gradually dust out and are carried 
away by the continual beating of the wind. Thus the 
metallic soaps precipitated directly on the fiber, as in the 
double dip or “electric process," are soon lost and made 
valueless, those prepared with the addition of colloidal 
waxes as mentioned are more stable.* 


These colloids will also take up all manner of perfumes, 
essential oils, dyes and pigments, and in fact anything 
soluble either in the water or the oil. They will adsorb 
many things soluble in neither, especially if the material 
is colloidal. They form, consequently, an ideal vehicle for 
medicinal salves, plasters and ointments. These facts 
might well lead to several valuable changes in the present 
pharmacopea — e.g., the substitution of colloidal zinc soap 
for the ordinary powdered zinc stearate. Their tremen- 
dous surface tension makes them great detergents. 
They will be incorporated as a part of many soaps when 
these facts are realized. Sufficient sodium tungstate 
may be incorporated with these metallic soap colloids so. 
that the canvas is fireproof as well as waterproof. 

The efficacy of many drugs and poisons appears to 
depend upon the fineness of the subdivision — that is, the 
exposed surface area. This suggests the use of these 
colloidal metallic soaps in all manner of sprays, in fungi- 
cides —e.g., copper soaps — medicines, as colloidal mer- 
cury and the like. We have found that extraordinarily 
small amounts of colloidal copper soap will produce un- 
expected protective effects against mildew and the like. 

These striking effects of the metallic soaps that lend 
them so well to a multitude of uses provide their own un- 
doing in one case. There are certain colloidal clays, like 
the Denver mud and fullers earth, as is used in petroleum 
refining, which have, as is well known, great adsorbing 
powers, especially for colloidal substances which they 
thus tend to remove from the more crystalloidal (less 
colloidal) sugars, oils, etc. When a metallic soap-pro- 
tected canvas is unrolled and rolled up again on a wet 
clayey ground, the clay is obviously pressed into the very 
fiber of the canvas and there it adsorbs the colloidal soap 
and entirely removes it from the cloth. The very prop- 
erties which make the soap valuable as a waterproofing 
and mildew-proofing substance facilitate its removal by 
the clay. No method of preventing this action of these 
clays has come to light. 

As we can obtain supersaturated solutions of crystal- 
loids and small additions of certain substances tend to 
increase this possible supersaturation disproportionally, 
so there appears to be no definite solubility in respect to 
colloidal suspensions. The finer the state of subdivision 
the more will dissolve, the more stable the colloid will be 
and the greater will be the surface tension, as well as the 
detergent and adsorbing power. Such stabilizers are 
now generally called “protective colloids," because they 
protect the colloidal particles from separating out. They 
are themselves generally colloidal. 

Industrial Applications 

Lubricating Greases. The properties of these various 
metallic soaps have already caused them to be put to a 
great number of practical uses. The use in greases is 
one of the best known. The greases on the market may 
be divided into four main groups: 

1. Greases with alkali soaps used as hardeners. 

2. Greases made with fatty oil and lime soaps. 

3. Greases with both alkali and lime soap. 

4. Greases made with rosin oil and lime soaps. 

These vary greatly in composition and kind. They 

contain anywhere from 5 to 50 per cent of soap and by 
varying the proportions of soap and filler, greases of any 
desired consistency can be made. Zinc, aluminum, mag- 
nesium and lead soaps are also used in greases and lubri- 
cating oils. Lead soaps are especially used in a class of 
lubricants known as "anti-friction greases." Lead soaps 
are hard at low temperatures, viscous at , ordinary tem- 
peratures, but sufficiently fluid under the heat of friction. 
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Paint and Varnish Driers. Another great present- 
day use of metallic soaps is in paints and varnishes as 
driers. Lead and manganese oleates are mostly used. 
The former is made by saponifying litharge with olive or 
cottonseed oil; the latter by the direct action of manga- 
nese carbonate on oleic acid. The enormous surface 
obtained by using these colloidal soaps of the metals 
explains their effectiveness. In case high temperatures 
are used in hastening the oxidations, the varnishes are 
spoken of as baking japans. The ordinary linoleates, 
and resinates of lead and manganese, which form the 
basis of so-called driers, act by catalysis causing a rapid 
oxidation of the oil or varnish to which they are added. 
Lead and manganese form both a lower and a higher 
oxide which readily pass from one to the other. When 
present in the film in the higher state of oxidation they 
give up half their oxygen to the oil, then take up more 
from the air and so act continuously as catalytic agents 
to pass along oxygen from air to oil. In this the manga- 
nese soaps are more active than the lead. Other metallic 
soaps such as nickel and cobalt, which readily change 
from one state of oxidation to another, may be used in 
these driers, but they appear to have no advantage over 
the lead and manganese compounds. It is remarkable 
the catalytic effect produced by minute traces of these 
metallic colloids. With less than one-tenth of 1 per cent, 
the effects are very marked. The greatest danger is the 
use of too much, since it is likely to continue to act 
slowly even after the film has hardened and so in time to 
destroy the strength and elasticity. Such driers are 
generally not used in spirit varnishes nor baking japans. 

Waterproofing. The waterproofing of objects by 
means of the metallic soaps furnishes one of its greatest 
present and potential uses. The use in waterproofing of 
< loth has already been mentioned. Our process for seal- 
ing eggs with colloidal solutions of aluminum soap has 
already been published. We are now working on similar 
processes for preserving fruits and vegetables. Most 
attempts at waterproofing cements and the like have 
depended upon the direct precipitation. This has gen- 
erally resulted unsatisfactorily because of the tendency 
of the precipitate to lose its colloidal character. This is 
especially noticeable in case of the aluminum soaps pre- 
cipitated in concrete, and the magnesium oxychloride 
cements. We have found that the use of protective 
colloids tends to prevent this loss of colloidality. By 
similar solutions coupled with protective colloids we have 
obtained excellent results in the weatherproofing and 
rustproofing of iron. Such solutions form an idea) 
vehicle for aluminum and bronze powders and also 
various oxides. 

Medicines. Dzevagoviskii and Stepanova 1 have studied 
the disinfecting power of naphthalic acid, cresolated and 
formaldehyde soaps. We have found that the germicidal 
power of such soaps is much surpassed by the incorpora- 
tion into ordinary soap of colloidal mercury oleate. 
These colloidal organic compounds of mercury are much 
to be preferred to inorganic mercurials, as they are not 
injurious to the skin. Similar colloidal copper soaps 
have unexpected fungicidal properties. Vermorel and 
Dantorv* have written of these. 

Most metallic soaps will dissolve in both the alcohol 
(glycerine) or the fatty acid. Such solutions of the 
calcium and iron soaps are valuable in medicine for lime 
insufficiency, especially in the case of nursing mothers 

'Arch. Sci. Bwl, vol. 14, pp, 283-303. 

Kfompt. rend., vol. 152, pp. 1263-6. 
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and in anemics. They would be more widely used if 
the value of colloidal drugs were generally realized. 

Miscellaneous. In laundering the formation in the* 
fabric of insoluble soap precipitates, especially of iron, 
causes a marked deterioration in the strength of the- 
cloth. 

Arsenite soaps containing camphor have long been 
used by taxidermists in preserving the skins of birds, 
and animals. It would seem that such colloidal soap 
solutions would be much more effective as sprays in 
fighting the boll weevil, for example, than the arsenates 
now employed. In general, colloidal solutions should “be 
more effective than physical suspensions, just in propor- 
tion as the exjK>sed surface is greater. 

For long the dry cleaners have been using “benzine- 
soaps” in their gasoline for dry cleaning. After each 
time used, or at most a few times used, the gasoline is 
) un through centrifugals to* remove the water and sus- 
pended matter. In time, however, the gasoline becomes 
highly colored and has a very disagreeable odor. This is 
due to the accumulation of unknown sulphur compounds 
from the perspiration in the garments. This accumula- 
tion is possible because of the adsorbing power of these 
benzine soaps. Of course the cleaning value is due to 
this same adsorbtion. The substitution of lead hydro- 
genated oil soaps should increase the surface tension 
and adsorbing power more than the benzine soaps used 
at present, and in addition would take care of the trouble- 
some sulphur compounds by precipitating them as fast 
as encountered. Further work on this is now being- 
carried out. 


Growth of Manufactured Gas Sales for Public Utility 
Service in the IJ. S. 
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Modern Methods for Making Cupola Mixtures 

Diagrams Are Useful to Determine Amounts of Available Pift 
Iron to Weigh Into Mixture in Order to Secure Castings of 
Required Composition — Silicon and Manganese May Both Be 
Easily Predetermined if Three Piles of Pig Iron Are in the Yard 


BY H. L. Campbell 

V ' i- 1 . 1 1 u 1*1 olrsMoi of l.illui iih'ul KiiKin<‘t i inn, 
I’niM rsit\ <»l Mi< liiKitn 


O F the many factors which contribute to the 
economic production of iron castings, one of 
the most important is the proper proportioning 
of the metal mixtures used in the foundry. As the 
prices of raw metals are bused largely on their com- 
positions, it is imperative that the most economical 
mixtures of metals he used. The pnee of pig iron is 
dependent upon the elementary constituents in the 
metal. As the silicon and manganese contents increase 
or the sulphur and phosphorus contents decrease, the 
price advances. Likewise, scrap metals are sorted into 
groups according to the previous uses of the metal 
parts; which is indirectly a classification based on the 
.composition of the metals. The cost of any ferro-alloy 
is determined on the basis of its important elementary 
constituents. Since these materials are purchased as 
chemical compounds, their true values will be obtained 
only when they are used as chemical compounds and 
mixed so as to produce the desired analysis in the 
product. 

It is recorded by Thomas I). West that previous to 
1890 practically all of the foundries in the United States 
had purchased pig iron on the basis of t he appearance 
of the fractured surfaces of the metal. The metal with 
the most open grain structure was used tor the softest 
castings and the close-grained iron was melted for hard 
castings. The practice of using the “fracture grading” 
method in preparing cupola charges led to many foundry 
troubles and unreliable properties in the eastings. The 
foundry industry has been slow in adopting the prac- 
tice of mixing metals by analysis and even today there 
are foundries where little attention is given to propor- 
tioning the metal mixtures used in cupola charges. 

One of the important demands on iron castings today 
is uniformity in hardness. This requirement has re- 
sulted from the modern practice of rapid production in 
the machine shop. Machine tools are equipped for 
multiple operations and if eastings of non-uniform hard- 
ness are machined, the adjustments of the tools will not 
remain fixed and a delay iir production and inaccuracies 
will result, li is not uncommon to find an industry 
paying a premium for castings with uniform mnchin- 
ability. This condition may bo obtained hv controlling 
definitely the metal mixtures for the cupola so as to 
obtain a uniform composition which will result in uni- 
form physical properties in the castings. 

As the physical properties of the metals are de- 
pendent upon their chemical compositions, definite com- 
positions may be established for castings for specific 
uses. The service requirements of gears, grate bars, 
stove plate, steam cylinders, car wheels and sash weights 
are entirely different and therefore the analysis of. the 
metal used in eqch of these types of castings should be 


different. The limits or range of composition of the 
eastings to be produced must be established first. Then 
the proportions of scrap metals and pig iron for the 
metal charges must be determined. 

The Use of Scrap Metals 

The results of experience and a knowledge of the 
compositions produced after melting null enable a 
foundryman to decide upon the pig iron and scrap pro- 
portions suitable for a given type of castings. The 
relative amounts of pig iron and scrap which will pro- 
duce solid castings that will pass rigid inspection should 
be used. From 0 to 100 per cent scrap iron may be 
used in the metal charges for the cupola. Castings 
produced from all-scrap mixtures are generally hard and 
of inferior quality. The average practice is to use 
from 40 to 60 per cent of selected iron scrap in the 
metal charges. 

In every foundry a certain proportion of the metal 
poured is returned to the cupola to be remelted in later 
charges. This scrap, which is sometimes called “home 
scrap” or “returned foundry scrap,” consists of defec- 
tive castings and sprues from previous heats. The 
amount of this scrap varies from 25 to 50 per cent of 
the total metal poured. 

In addition to the returned foundry scrap, it is gen- 
erally necessary to purchase some iron scrap from out- 
side sources. Also, it may he desired to use some steel 
scrap in the charges for certain types of castings. 
There is an advantage in obtaining uniform grades of 
purchased scrap. The composition of the returned 
foundry scrap will be approximately the same as the 
castings produced. It is necessary to estimate or 
actually determine the average analysis of the pur- 
chased iron and steel scrap. This information is re- 
quired when figuring the metal charges. 

Changes in Composition Due to Melting in Cupola 

Before the amounts of the components in a metal 
charge can he computed it is necessary to determine the 
effect of the melting process on the elements in the 
metal charges. The change in composition of the metal 
mixture before and after melting will depend largely 
upon the practice of melting; and for a given installa- 
tion and a definite practice this variation in composi- 
tion will remain the same for all heats. By using 
mixtures of known composition and analyzing the re- 
sulting cast metal, the effect of cupola melting\on the 
(dements in the charges may he established. 

Silicon is partly oxidized in the cupola and the loss 
is about 10 per cent of the silicon in the metal mixture. 
Therefore an excess of silicon will be required in the 
metal charged ov'er the amount specified in the castings. 
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The manganese content, of the metal mixture is also 
decreased during the melting of the metal in the cupola. 
A manganese loss of 15 per cent of the original man- 
ganese content is generally assumed. 

The sulphur content of the metal is increased upon 
remelting, as the metal takes up sulphur from the fuel. 
The metal gains in sulphur about 0.02 per cent when 
melted with coke containing less than 0.75 per cent 
sulphur. 

The action of the remelting process as related to 
phosphorus is mainly that of concentration, all hough 
coke contains about 0.01 per cent phosphorus, which 
may be dissolved in part by the metal. Phosphorus and 
sulphur are not oxidized during the melting process, 
hut may be removed from the metal to some extent b\ 
the slag. If the average phosphorus content of the 
metal mixture is below 0.80 per cent, an increase of 0.02 
per cent phosphorus in the metal may be used in com- 
puting metal mixtures. While it is possible to assume 
certain changes in the elementary content of the metal 
charges during melting, it is better practice to deter- 
mine these factors experimentally for a given cupola 
practice. 

The raw metals are generally procured within the 
maximum limits of the sulphur and phosphorus re- 
quirements of the castings produced. The desired man- 
ganese content may be obtained by proportioning the 
metal charges or by the addition of manganese to the 
molten metal. The pronounced influence of silicon on 
the properties of cast iron warrants the practice of using 
this element as the determining factor in calculating 
metal mixtures. 

After establishing the analysis of the castings, the 
scrap proportion and the changes incurred in melting, 
it is possible to determine the exact amounts of the 
components in each metal charge. In order to illus- 
trate specific methods for making metal mixtures, some 
hypothetical compositions are used. 

The desired analysis of castings and the compositions 
of pig iron and scrap metals available are given in 
Table 1. 

As 10 per cent of the silicon in the total metal mix- 
ture is lost in melting, the average silicon required in 
the metal mixture is found by dividing 1.80 per cent 
by 0.90 (1.00 minus 0.10), which gives 2.00 per cent 
silicon in the metals charged into the cupola. The aver- 
age mangane.se content of the total metal mixture is 
obtained by dividing 0.70 per cent by 0.85. The sulphur 
and phosphorus increase during the melting process, 
but not in direct proportion to the amounts of these 
elements in the raw metals. Sulphur increases 0.02 
per cent. Therefore the average sulphur content of the 
total metal mixture is found by subtracting 0.02 per 
cent from the maximum sulphur content of the castings. 
The percentage of phosphorus is arrived at by sub- 
tracting 0.02 per cent from 0.50 per cent. 

A proportion of 50 per cent pig iron and 50 per cent 
scrap iron is assumed in the charges figured here by 
way of illustration. Of the total scrap, three-fifths is 
returned foundry scrap (30 per cent of total mixture), 
which will have approximately the same analysis as the 
castings, and two-fifths is purchased scrap (20 per cent 
of total mixture), which consists of machinery castings. 
The average analysis of the scrap is found by adding 
three-fifths of the foundry scrap analysis to two-fifths 
of purchased scrap analysis. 

The average composition of the pig iron mixture may 
be found by multiplying the average composition of 


the scrap by its percentage, subtracting this product 
from 100 times the composition of the total metal mix- 
ture charged and then dividing by the percentage of the 
pig iron used. 

(100 \ 2.00) (1.74 ^ 50) 

50 --- 2.20 per cent silicon in pig 

iron mixture. 

(100 n 0.83) — (0.70 > 50) 

50 0 94 per cent manganese 

in pig iron mixture. 

As the combined pig iron mixture must average 2.2G 
per cent silicon, it will be necessary to mix two lots of 
pig iron with silicon contents above and below this 
amount. If piles A and B are used, it will be necessary 
to find the exact amount of metal from each of these 
piles for one metal charge. The pig iron mixture may 
be determined by the use of algebra or the application 
of a simple formula or by a graphical method. 

Lot M - pounds of metal »in one charge. 

Let A' - pounds of metal from pile A 

Then (A/ - A ) pounds of metal from pile B. 

The total silicon in the mixture equals the sum of 
silicon from piles A and />. 

(A/ * 2.2(5) . (A* v 2.8.°,) -j (A/ X) v 1.34 
2.20A/ 2.83A’ « 1 34.1/ - 1.34 X 

0.9 2 A/ _ 1.49 A 
0.92A/ 

1 4<f ” A 0 (52A/ lh. of metal from pile A. 
0.57 M 

and I ^ r 0.38.1/ II) of metal from pile B. 

By the method given above, the proportions of the 
two piles of pig iron which will produce the exact silicon 
content in the mixture will be derived. The manganese, 
sulphur and phosphorus contents of the mixture may 
be obtained by multiplying the proportions of the two 
piles of pig iron by the amounts of their elementary 
constituents. 


The Use of Formulas in Making Metal Mi iures 


(0.(52 0 06) -4 (0.38 y 0 98) - 0 97 per cent manganese 

in mixture. 

(0.62 x 0.04) -f (0.38 X 0.03) — 0.036 per cent sulphur in 
mixture. 

(0.(52 - 0.40) + (0 38 > 0.38) - 0.39 per cent phosphorus 
in mixture. 


The proportions of metal from two piles of pig iron 
which will give the desired silicon content in the mix- 


then according to the 


- 62 per cent - ratio of metal 

in one charge from high 
silicon pig iron, pile A. 

- 38 per cent r ratio of metal 

in one charge from low 
silicon pig iron, pile B. 


tu 

re may be 

derived 

by t 


Let L - 

: per cent 

silir< 


Let // 

per cent 

si lid 


Let l> 

per cent 

silici 


If piles A 

and B 

are 

equations derived in 

the ] 

l) 

— [j _ 2.26 

-- 1.34 

0.1)2 

II 

— h ~ 2.83 

-1.34 

1 40 

\l 

D 2.83 

— 2.26 

0 57 

11 

— Ij "" 2.83 

1.34 ~ 

1 41) 


Graphical Methods for Determining Metal 
Mi tures 

A graphical method for determining the proportions 
of high- and low-silicon pig iron in a mixture having a 
desired silicon content may be applied as follows: Use 
piles A and B with the analysis of the pig iron mixture 
as given in Table I. Refer to Fig. 1 for graphical 
solution. 

First, lay off in any convenient scale, on a base line, 
the amount of percent 4 ge of metal in one charge. 
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TABLE 



Silicon, 

Maiuraiu so, 

Sulphur, 

Phoftphorvi 


Per Cent 

Per ( < nt 

IN r ( Vnt 

Per Cent 

Desired analysis of eu«tmir« 

1 80 

0 70 

0 08 

0 SO 

Changed in comnomUion 

0 20 

0 12 

* 0 02 

1 0 02 

Composition of total metal 
mixture churned 

2 00 

0 82 

0 06 

0 48 

Fig iron — p t' A 

2 8) 

0 «»,, 

0 04 

0 40 

Pig iron ~~p Ii* // 

Pgiron pleC 

1 J4 

0 OK 

0 Of 

0 )8 

2 00 

(1 HI) 

0 04 

0 4 J 

Returned foundry wrap (JO 
per cent of mu lined i 

1 80 

0 70 

0 08 

0 SO 

Puriduuted .scrap ( 20 pc cent 
of mix used* 

1 6S 

0 70 

0 08 

0 45 

Average analysis of ,einp 
(SOper cent of mix used) 

1 74 

0 70 

0 08 

0 48 

Composition of pig iron mixture 
( *>0 per cent of mu u-ed) 

2 2'. 

0 04 

(1 04 

0 4." 


Second, find the difference in the high and desired 
percentages of silicon in the metal. 

Third, plot this difference in any convenient scale, at 
right angles to one end of the base line. 

Fourth, find the difference in the desired and low 
percentages of silicon in tte metal. 

Fifth, plot this difference in the same scale as was 
previously used, at the other end of the base line and 
in the opposite direction. 

Sixth, connect the extremities of the graph by a 
straight line. The point of intersection will then divide 
the base line into two parts corresponding to the pro- 
portions of high- and low-silicon pig iron in the mixture. 



FIGS. 1 AMI > 2 MKTIloh t >!•' KHTIM\T1\G CJIATUIK FOB 
DESIUK1 > SILK'OM rn\TCNT IN EASTINGS 

The portion of the total mixture lying adjacent to the 
H-I) line represents the amount of metal with a low 
content of the special element. The portion of the base 
line lying adjacent to the V> L line represents the amount 
of metal with a high content of the special element. 

To illustrate the graphical method by another ex- 
ample: suppose it is desired to mix piles A and C to 
obtain 2.26 per cent silicon in the pig iron mixture con- 
taining 400 lb. of metal. The solution is given in Fig. 2. 

To Obtain E act Quantities of Two Elements in a 
Mixture 

In the previous problems the amount of pig iron 
from each of the two piles was found which would give 
a definite content of one element, silicon, in the final 


castings. A pig iron mixture may be proportioned to 
give definitely two elements in the resulting product, 
providing there are available at least three piles of 
pig iron with analyses within a limiting range. It is 
rarely desired to control more than two elements in a 
metal mixture for cast iron. 

In order to determine whether it is possible to obtain 
the required silicon and manganese contents from three 



AVAILABLE CIO 1JIUN SITPLIKS WILL 
FURNISH THE DESIRED ('(IMPOSITION 

piles of pig iron containing different amounts of these 
elements, a chart is prepared with two ordinates at 
right angles on which increasing amounts of silicon 
and manganese are laid off from the origin. The three 
points corresponding to the compositions of the three 
piles of metal are plotted on the chart and connected 
with straight lines. If the locus of the point represent- 
ing the required silicon and manganese falls within the 
triangle, it is possible to mix the three piles of pig iron 
to obtain the exact silicon and manganese required. 
All combinations of silicon and manganese represented 
by points lying outside of the triangle cannot be pro- 
duced exactly from the three compositions available. 

On Fig. 3 the points corresponding to the composi- 
tions of the three piles of pig iron given in Table I are 
plotted. Also, the point corresponding to the desired 
silicon and manganese in the pig iron mixture is shown. 
As this point lies within the area of the triangle, it is 
possible to obtain the desired silicon and manganese 
in a mixture of the three piles of pig iron. The amount 
of metal from each of the piles may be determined as 
follows : 

Let M — lb. of metal in total pig iron mixture. 

Let A* -= lb. of metal from pile A. 

Let 7 — lb. of metal from pile H. 

Then M — X — Y ~ lb. of metal from pile C. 

First, balance the equation for silicon 

2.83A -f 1.347 + 2.00 (M — A' — 7 ) - 2.26M 
2.837 + 1.347 -f 2.00M — 2.007 — 2.007 2.26M 

0.83 A’ — 0.60 7 r. 0.26A/ 

Second, balance the equation for manganese 
0.96.Y -f 0.987 + 0.80 (M — X — 7) = 0.94M 
0.96 A' 4 - 0.987 4- 0.80M — 0.807 — 0.807 - 0.94Af 
0.167 -f- 0.187 — 0.14M 
Third, solve for X and 7 

A r = QMM lb. of pig iron from pile A. 

7 0.29A/ lb. of pig iron from pile B. 

M — A' — 7 — 0.16A/ lb. of pig iron from pile C. 

Manganese May Be Increased by Ladle Additions 

If there is not a sufficient range of composition of 
pig iron on hand to allow the control of both silicon 
and manganese in the mixture, or if the manganese is 
too low in the pig iron available, the manganese con- 
tent of the metal may be increased by the addition of 
ferromanganese to each ladle of molten metal. For this 
purpose, ferromanganese containing 80 per cent man- 
ganese is generally used. About one-half of the 
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manganese added in the ladle is lost by oxidation or 
in the slag. As the melting point (2,210 deg. F.) of 
this alloy is close to the melting point of cast iron, 
the ferromanganese should be crushed, preheated and 
stirred well into the molten metal. 

The task of computing metal mixtures in the foundry 
may be neglected, unless some simple means is provided 
for arriving at the correct mixtures. To facilitate the 
rapid and accurate determination of the charges for 
cast iron, charts may be prepared from which the rela- 
tive quantities of the different metals making up the 
charges may be read directly. 

The curves in Fig. 4 have been plotted to obtain 
directly all possible combinations of any piles of pig 
iron which will have an average silicon content of 2.10 
per cent. Using this figure as the origin, decreasing 
percentages of silicon are laid off on the base line 
toward the right. On the left side of the chart are 
arranged, in columns, the scrap and pig for every pos- 
sible mixture. Each lot of high-silicon pig is repre- 
sented by a curve. In order to find the correct mixture 
of any two cars of pig iron which will produce the 
desired composition in the castings, a line is drawn 

Compwlmn of 



FIG. 4— CURVES FOR ESTIMATING MIXTURES FOR 
2.10 PER CENT SILICON CASTINGS 

vertically from a point on the base line which corre- 
sponds to the silicon in the low-silicon pig to the inter- 
section of the curve which represents the per cent 
silicon in the high-silicon pig iron; and from this point 
of intersection a horizontal line is drawn to the left 
which will indicate the proper weights of scrap, low-pig 
and high-pig for each charge. 

If it is desired to use three or more lots of pig iron 
to a charge, the mix for any two lots must be found 
first and then any proportion of the different mixes 
may be added up to give the full charge. 

As an example: Suppose the scrap metals average 
1.56 per cent in silicon and there are two cars of pig 
iron on hand containing 1.80 per cent and 2.30 per cent 
silicon. Point A in Fig. 4 is the intersection of the 
two curves and the horizontal line through this point 
indicates that a full charge will consist of 1,000 lb. 
of scrap, 400 lb. of low-silicon (1.80 per cent) pig iron 


and 600 lb. of high-silicon (2.30 per cent) pig iron. If 
in addition to the two cars of pig iron there is in the 
foundry yard a small pile of 440 lb. of pig iron contain- 
ing 2.14 per cent in silicon, then the correct charge may 
lie found as follows: It is shown on the chart (point H) 
that 120 lb. of low-silicon (1.80 per cent) pig iron must 
be mixed with 880 lb. of high-silicon (2.14 per cent) 
pig iron or that one-half of this mixture will use up 
all of the 2.14 per cent silicon pig iron. Therefore 
one-half of this mixture must be added to one-half of 
the mixture from the two cars in order to give the 
total charge, which will consist of 1,000 lb. of scrap, 
260 lb. of 1.80 per cent silicon pig iron from car, 300 lb. 
of 2.30 per cent silicon pig iron from car and 440 lb. 
of pig iron from yard. 

In the preparation of similar charts it is first neces- 
sary to determine the silicon content of the pig mixture, 
the total charge and the proportion of scrap to be used. 
When these values are established, the curve for each 
high-silicon pig iron may be plotted. 

m - lb. of pig iron in one charge. 
x ~ lb. of low-silicon pig in one charge. 

(«? — #) ~ lb. of high-silicon pig in one charge. 

q z= per cent silicon in low-silicon pig iron, 
r = per cent silicon in high-silicon pig iron. 
x _ per cent silicon in pig iron mixtures. 

(q X x) + |> X (w — as)] — m X « 
f (w X «) — (to X r) 

q — r 

By fixing m and s and keeping r constant for any 
curve, x may be found for different, values of q. When 
the points arc plotted on co-ordinate paper a set of 
curves similar to those in Fig. 4 will be produced. 

When the melting practice has been established and 
a chart has been prepared, all possible mixtures may be 
taken directly from the chart. Slight variations in the 
analysis of scrap will produce only small changes in 
the composition of the resulting metal. A separate 
chart must be used for each different composition of 
metal required. As most foundries have not more than 
three standard compositions of castings and the average 
composition of scrap metals need not vary excessively, 
a few charts may be prepared and used to great 
advantage. 


Engineering Societies Library 

It is perhaps not as widely known as it should be 
that the United Engineering Societies maintain a very 
large and efficient library in the Engineering Societies 
Building, 29 West 39th St., New York City. This 
library is open to all members of these societies, and to 
other engineers by courtesy. Members are permitted to 
withdraw certain books from the shelves, which are 
mainly duplicates. Most of the readers in the library, 
however, are interested in matters contained in recent 
technical periodicals, or are making an extensive search 
to exhaust a certain subject. 

At present the library contains about 117,000 vol- 
umes, 32,000 pamphlets and 3,000 or 4,000 miscellaneous 
pieces of literature. While these are not entirely in- 
dexed, in the last 3 years about 150,000 cards have 
been added to the catalog. There is now available 
50,000 subjects presented to prospective readers in a 
systematic and logical relation. These subjects are 
handled in two different ways: The searcher who 
wishes to exhaust his field will find all entries arranged 
from the large group down to the most minute in one 
place. The casual reader who wants a minute subject 
has an alphabetic subject index available. 
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Schroder Roofing Patent Invalid 

Crushed Slate Used for This Purpose More Than Two 
Years Before Application 

The United States Circuit Court of Appeals has held 
the Schroder patent No. 1,007,110 invalid because 
anticipated. The decision was made m a suit brought 
by the Staso Laminated Slate Co., owner of the patent, 
again si the Stowell Manufacturing Co. 280 Fed. 107. 

Crushed Slate Claimed Superior to 
( i round Product 

The patent is for a prepared roofing, winch consists 
of a body portion having a coating of adhesive 
waterproofing material, such as asphalt and an outer 
protective coating of crushed slate. The alleged novelty 
in this patent is twofold: Material and method of 
application of crushed slate, applied by rolling m contact 
with an adhesive coating of asphalt. Ground slate had 
been used in the John’s patent ot 1872. No. 125,574. 
It was claimed that crushed slate is superior to other 
kinds of slate material, because slab* laminates when 
crushed and the laminae when rolled and pressed to- 
gether match and overlap one another, so as completely 
to cover the asphalt coating and give a smooth surface 
and uniform color which cannot be obi aim'd with a 
gravel, sand or other crystalline covering. This result 
cannot, he secured, so it was claimed, by the use of 
ground or powdered slate, because it has no lamina* to 
match and overlap one another. 

The defendant contended that the patent was invalid 
because Edward ,1. Schroder was not the original and 
first inventor, claiming that A. C. Hall was the inventor 
of substantially the construction described and claimed 
in the patent which had been in public use or on sale 
in the United States more than 2 years before the 
aplication for the Schroder patent. 

Similar Product Marketed in 1906 

Defendant cited the roofing called “Slateoid” manu- 
factured by the Trinidad Asphalt Manufacturing Co. 
of St. Louis. This word was registered as a trademark 
by the company in 1900. It appears that A. 0. Hall 
was employed by the Staso Mills, or Staso Milling Co., 
of Boston, Mass., as its superintendent from 1906 to 
1913. That company was making slate dust in 1906 
which was used in making paint and linoleum. This 
dust had to be screened, and it occurred to Mr. Hall 
that the larger screenings would make a good material 
for roofing. He sent samples to various roofing manu- 
facturers, among whom was the Trinidad Asphalt 
Manufacturing Co. It approved the material and 
ordered two carloads. The factory of the Staso com- 
pany was therefore equipped for crushing slate ordered 
by the Trinidad company. Eight carloads was shipped 
to that company. The Staso company called the mate- 
rial “torpedo slate.” The Trinidad company made and 
sent sample ol Slateoid to the Staso company, and these 
samples were, Ilall testified, like the material manufac- 
tured by the Staso Laminated Slate Co. and submitted 
to him at the trial. 


The Trinidad company showed that it manufactured 
and sold 9,394 squares of “Slateoid,” enough to cover 
1,657 average size houses, before Sept. 9, 1908, which 
was 2 years before the application for the Schroder 
patent. On March 21, 1907, Frank W. Torpening, of 
the Trinidad company, filed an application for a patent 
on the Slateoid roofing made by his company. Claim 
2 specifies: “A roofing sheet comprising a pliable body, 
a non-hardening bond applied to said body, and a layer 
of crushed slate imbedded in said compound, substan- 
tially as set forth.” 

Earlier Application for Patent on Identical 
Material Rejected 

This application was rejected by the Patent Office 
on the ground that substitution of crushed slate for 
other material did not constitute invention. This 
application was filed 3^ years before the Schroder 
application, using the identical mat ('rial, crushed slate, 
and applied in identically the same way. 

Complainant disposed of the Trinidad roofing by 
saying that it was only an experiment and a complete 
failure, that its manufacture was abandoned, and there- 
fore* it should not be held as an anticipation. The court, 
however, held that such conclusions were not justified 
by the evidence. It found that substantially the same 
roofing was successfully manufactured out of the same 
material, by the same method as described in the 
Schroder patent more than 2 years before his applica- 
tion. Hence the patent in suit was anticipated and 
invalid. 

The enterprise of the patentee and his assignee was 
commercially successful. The roofing has been applied 
in large quantities, both in the form of sheets or roll 
roofing or shingles. Commercial success is often indic- 
ative of invention, but it is not always so. for it may 
be due to other causes, said the court. 


Novel Claim for Damages 

Concern Asks Refund for Goods Delivered to It hut 
Not Exportable Because of Embargo 

A novel claim for damages is involved in an action 
brought by the Bencoe Exporting & Importing Co. 
against the Erie City Iron Works and the John O’Brien 
Boiler Works Co. The facts appear to be that plaintiff 
took an order from a Japanese corporation for 300 tons 
of boiler plates in July, 1917, to be shipped to Yokohama. 
In order to get the plates plaintiff made a contract with 
the Aetna Co. to purchase “300 tons of boiler plates for 
export to Japan,” the price being so much per pound 
“f.o.b. mill Pittsburgh base . . . shipping instruc- 

tions to be given later.” Thereafter the Aetna Co., for 
the purpose of in part fulfilling its contract, in turn 
further contracted with the defendant, Erie Works, for 
200 tons of the boiler plates. It further appears that 
at least a part of this order was to be filled through 
the O’Brien Boiler Works, which in turn had a contract 
for plates from the Illinois Steel Co. In August, 1917, 
the President of the United States had ordered that no 
boiler plates should be delivered for export after cer- 
tain dates. 

Plaintiff charges that the defendant conspired to ob- 
tain 200 tons of plates from the Illinois Steel Co. under 
the latter’s contract with the O’Brien Works, by con- 
cealing the fact that they were intended to be shipped 
in fulfillment of an export contract and were not to be 
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used by the O’Brien Works itself in domestically manu- 
facturing boilers. Having obtained the plates, the de- 
fendants shipped the same to the order of the Erie 
Works in the form required by irrevocable letter of 
credit previously obtained from the plaintiff. Having 
been thus paid for, the plates were delivered to plaintiff, 
but owing to the governmental restrictions they could 
not be exported nor used to fulfill plaintiff's contract 
with the Japanese corporation. Plaintiff filed its com- 
plaint in two counts, asking $45,000 as damages under 
the above statement and $50,000 for loss of the sales 
from the following facts as set out: 

The substance of the second cause of action is that 
on and after Oct. 2, 1917, the plaintiff sold for export 
certain articles which under the regulations then exist- 
ing were exportable, providing a license therefor were 
obtained pursuant to the orders of the President of 
the United States. The complaint continues that the 
acts of defendants set forth in the first cause of action, 
“in procuring by fraud the manufacture and shipment 
of the boiler plates, were discovered by government 
agents and reported to the Department of Commerce 
and by the latter attributed to plaintiff,” whereby said 
department refused all licenses to plaintiff and it lost 
the sales aforesaid. Its damages were put at $50,000. 

The U. S. District Court gave judgment on demurrer 
and dismissed both causes of action. On appeal the 
U. S. Court of Appeals reversed the judgment as to the 
first cause of action and affirmed it as to the second 
As to the second, it says a complaint, alleging that 
illegal acts of defendants were erroneously or stupidly 
imputed to plaintiff by governmental agents, in conse- 
quence of which plaintiff was refused a license to export 
certain merchandise, the sale of which it had contracted, 
does not state a cause of action against defendants for 
damages in the absence of any allegation that defendants 
communicated with the government agents or in any 
way caused or contributed to their error. 

Exportable Attribute Involves More Than 
Physical Properties 

The court, however, does hold that the first, cause of 
action is a good one, though it is novel and most in- 
teresting. The lower court held that the reference in 
the contract to export of the goods was no more than a 
“description.” Plaintiff contended that what he bought 
were plates “for export to Japan” and the knowledge 
that this was plaintiff’s bargain was passed on from the 
Aetna Co. to the Erie Works and to O’Brien. The 
lower court held the contract required no more than 
the delivery to plaintiff in the United States of plates 
physically complying with requirements as to quality, 
size, etc. Hence since plaintiff had got plates physically 
acceptable, he had no cause of complaint, for no fraud 
had been worked on him by anyone, and he got “ex- 
actly what he had contracted for.” The fact that plain- 
tiff’s goods, exactly as contracted for, had been procured 
for him by frauds or falsehoods worked on the Illinois 
Steel Co. and the United States was quite immaterial. 
In terms of the rule of law the lower court held there 
was no concurrence of fraud and damage to the damage 
of plaintiff. 

But the Court of Appeals could not read the com- 
plaint as making the exportable quality or attribute 
of these boiler plates no more than descriptive. In- 
stead it found that it was part of the original bargain 
between plaintiff and the Aetna Co., and part of the 
fractional bargain between Aetna Co. and Erie Works, 


and something communicated to and known by O’Brien, 
that plaintiff was not getting what he was entitled to 
and was not obtaining fulfillment of his contract, unless 
the plates tendered him had not only the stipulated 
physical qualities but possessed also the political or 
legal and additional quality or attribute of exporta- 
bility. 

"Whether there ever was such a singular and burden- 
some contract we do not know; but we hold it clear that 
an agreement of that kind is possible, and would be 
legal, and further that it is such a contract that plaintiff 
has with reasonable clarity alleged. Therefore he is 
entitled to an opportunity of proving it before a jury,” 
says the court. (280 Federal Rep. G90.) 

Etching Reagent for Steels Containing 
Chromium .and Vanadium 

Considerable attention has been paid at the Bureau 
of Standards to the problem of finding an etching 
reagent by which chromium carbide could be distin- 
guished from vanadium carbide in a positive and satis- 
factory manner. Only one out of about twenty reagents 
tried seemed likely to be of much use in this connection. 
This is a hot solution of potassium permanganate and 
sodium hydroxide, etching in which for 1 minute 
darkens chromium carbide to a strong brown-red or 
brown color, or rather, the carbon is eaten out, giving 
the walls of the cavity thus formed a dark brown-red 
color, while vanadium carbide remains uncolored and 
apparently unattacked. 

Another but less positive means of distinction is 
that obtained by electrolytic etching with a weak cur- 
rent in a dilute aqueous solution of ammonia or sodium 
hydroxide. The chromium carbide is eaten out, leaving 
a dark brown-red or brown cavity, while the vanadium 
carbide is eaten out apparently at a slower rate, leaving 
cavities which appear light and not at all darkened. 


See oiid Sorby Lecture 

Dr. Cecil H. Desch, professor and dean of the faculty 
of metallurgy in the University of Sheffield, delivered 
the “Second Sorby Lecture” on “The Services of Henry 
Clifton Sorby to Metallurgy.” The Sorby lectureship 
has been instituted by various Sheffield engineering 
associations to commemorate the work of Dr. Sorby, who 
rendered such signal service to science in general, and to 
the special branch of microscopy in particular. It is 
expected to have a lecture delivered each year by an 
eminent scientific authority on some subject which arises 
out of Dr. Sorby ’s work, and thus promote an increased 
interest in scientific research. E. J. Thackery, at 
Sheffield University, is acting as secretary of the fund. 


Helium From Canadian Natural Gas 

From the physical laboratory at the University of 
Toronto comes the report that a process for liquefying 
helium gas has been perfected by Prof. J. C. McLennan. 
Several years ago Professor McLennan discovered that 
helium existed in large quantities in natural gas in 
Canada, and since then various experiments have been 
made by him to discover such a process. 

In 1919 a semi-commercial plant was constructed in 
Calgary for the extract n 0 f helium from natural gas, 
the natural gas being piped to Calgary from the Bow 
Island Field. 
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Synthetic Ammonia 

By the Claude Process* 


An Outline of Georges Claude’s 
Claims as to the Advantages in 
the Installation and Operation of 
Plants Using the Superpressure 
Method as Compared With the 
Haber-Bosch Process for Fixa- 
tion of Atmospheric Nitrogen 


T ODAY, the production of .synthetic ammonia on 
a commercial scale is well established. As is al- 
ready well known, the principal process is that of 
Haber, which is based on the fact that nitrogen and 
hydrogen are caused to react under the simultaneous 
influence of pressure (200 atmospheres > , heat (about 
600 deg. C.) and a catalyst (essentially iron). The 
process developed by Georges# Claude is based on much 
the same principle, but uses far greater pressure. The 
difficulties encountered in the use of this superpressure 
are three in number: Safety, operating difficulties, and 
cost. 

Safety - Obviously, the use of such high pressure 
calls for very careful selection of materials. There are 
on the market, however, steel and alloys satisfactory for 
making tubes which will resist 1,000 atmospheres pres- 
sure at 600 deg. C., and catalyzing tul>es which will 
resist more than 6,000 atmospheres. Thus the safety 
factor is one of construction rather than of construc- 
tion material. 

Operating Difficulties — The main requisite is that the 
joints be tight. It is known, however, that this depends 
more on the size of the joint than on the pressure it 
has to withstand. Considering the relatively small sizes 
used in the superpressure apparatus to handle the same 
amount of gas, a tight joint for 1,000 atmospheres, other 
conditons being equal, is smaller than that needed for 
100 atmospheres in some other processes. 

Cost—- The production of superpressure is not par- 
ticularly difficult. It will be noted that an ordinary 
compressor of five cylinders having relative cylinder 
volumes of 300, 100, 30, 10, and 3 (See Fig. 1) giving 
300 atmospheres pressure, will become a supercom- 

• Abstracted and translated by J. S Negru and S. D. Kirkpatrick 
from pn porn appem in# In tho Mi-moires <1 C'omptes ftendus dr la 
Sonilr (h s Im/I HU iifs C'irlls dr Franco, Bulletin of Aprll-June, 1922 



FIG 1 -Void ME RELATION IN A SUl'ERCOMPRESSOR 
The addition of it sixth cylinder of relative volume 1 added 
to the tivo other flinders changes th« 300-atm. compressoi Into 
a 900-atm. suprrcomprcHsor. 



FIG ” -\ SUHKUFOMPItESSOU AT THE GRANDE 
PAROISSE PLANT 

Tins tompi esses 700 cu.m, of gas per hour to 900 atm 


pressor by the addition of a sixth cylinder having a 
relative volume of 1, and will be capable of giving 900 
atmospheres pressure. Accordingly the additional cost 
of producing the superpressure is proportionally small. 

Fig. 2 shows the size of a two-stage supercompressor 
capable of supplying pressure at 900 atmospheres to the 
volume of gas required for a daily production of 6 tons 
of ammonia or 25 tons of ammonium sulphate. The 
operation of the supercompressor is comparatively sim- 
ple and is said to require no special attention. Fig. 3 
shows the assembly of the compressor and the super- 
compressor. It is an eight-stage apparatus of 300 hp., 
compressing 700 cu.m, of gas per hour to 900 atmos- 
pheres. This particular installation is at the Grande 
Paroisse plant. 

Summary of Advantages Claimed 

The advantages of the superpressure process have 
been summarized by Mr. Claude as follows: 

While the efficiency of the Haber process in terms of 
ammonia production is 6 per cent, that of the Claude 
process can reach 25 per cent. This was proved by 
actual experimentation carried out in the latter part 
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of 1917. The curves of Fig. 4 show the relation be- 
tween the pressure and efficiency in ammonia produc- 
tion at temperatures between 500 and 700 deg. C. 
Curve I shows the theoretical relation, curve II the 
relation obtained by extrapolation, based on the results 
obtained by the Haber process, and curve III the rela- 
tion as plotted from Claude's experiments. 

The increased efficiency is not obtained as a result 
of increased expense, since the work of obtaining super- 
pressure increases only proportionately with the 
logarithm of the pressure, and if it costs, say, 2.3 to 
obtain 200 atmospheres pressure, it will cost only 3.0 to 
obtain 1,000 atmospheres pressure. 

It will be recalled that in the Haber processes the 
gases are forced to pass through the catalyzer tubes 
many times, and each time the ammonia produced is 
withdrawn. By the use of the superpressure process, 
the reaction is highly intensified and larger amounts of 
ammonia are formed in smaller volumes. Thus for 
capacities of 100 cu.m, of gas per hour per liter of 
catalyzer space Claude produces over 5 kg. of ammonia 
per kilogram of catalyst per hour instead of 0.5 kg. by 
the Haber process. 

The essential characteristic of the superpressure 
process, of course, is that the installation is in minia- 
ture, and this brings with it a great advantage as to 



FIG. 3— A 300-IIP, SUPERUOMPREKSOR 
This machine is for a , r »-ton NII 3 plant at Grande Parolsse. 
( omju'i'ssing 700 cu.m, of gas per hour to 900 atm 


cost of installation and operation. Thus Fig. 5 shows 
the structure for the five catalyzer tubes of a 5-ton per 
day ammonia plant. Tubing not larger in diameter than 
a man’s thumb is sufficient for a flow of 700 cu.m, of 
gas per hour. Fig. 6 shows the assembly of the con- 
densation, extracting and storage equipment required 
by a plant of 2 tons per day of ammonia. These figures 
show clearly the small size of plants which are reported 
to be working with entire satisfaction. 

With 1,000 atmospheres pressure, at which an effi- 
ciency in ammonia production of 25 per cent is easily 
obtainable, the vapor pressure of the ammonia produced 
is 250 atmospheres. As the maximum vapor pressure 
of ammonia at ordinary temperature is only about 7 
atmospheres, it is only necessary to pass the reaction 
gases through a worm pipe condenser immersed in 
water to liquefy theoretically (250 — 7) -f- 250 ~ 97.2 
per cent of the ammonia produced. On the other hand, 
in the Haber process, a 6 per cent efficiency for ammonia 
production at 200 atmospheres yields a product under 
only 12 atmospheres of pressure as compared with 250 



FIG. I— RELATION RET WEEN PRESSURE AND EFFICIENCY 
AT THE SAME TEMPERATURES 

Curve i- Theoretical relations Curve II— Extrapolation with 
Haber’s results. Curve 111 — Claude’s experimental results. 

in the Claude process, and less than 50 per cent of the 
formed gas could be condensed with a worm pipe con- 
denser immersed in water. In the Haber process, there- 
fore, it is necessary to remove the ammonia by injecting 
water under 200 atmospheres pressure, an operation not 
needed in the Claude process. Furthermore, in the 
Haber process the water solution of ammonia must be 
distilled in order to recover the ammonia. Therefore 
the expense of installation, labor and heat adds to the 
cost of the final product. In the Claude process, on the 
other hand, liquid ammonia is obtained as the first 
product. 

Another fundamental difference in the two processes 
is that in the Haber process the gases must be passed 
through the catalyzer tubes many times, thus requiring 
expensive pumps and circulating equipment. In the 
Claude process it is sufficient to pass the gases through 
three or four consecutive catalyzer tubes which are sep- 
arated simply by water coolers. The Claude process 
therefore does not require the costly heat-exchanging 
equipment required by the Haber process. 

Another very important advantage is allied with the 
purity of the gases. In the Haber process very high 



FIG. 6— STRUCTURE CONTAINING FIVE CATALYZER 
TUBBS FOR A 5-TON AMMONIA PLANT 
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purification is indispensable Hence cosily absorption 
towers, batteries of pumps, injectors for circulating 
under 200 atmospheres pressure Ihe purify ing solu- 
tions of cuprous formate, caustic soda, etc. In the 
Claude process these installations are not needed. Here 
the gases containing as high as 4 per cent of carbon 
monoxide can be used with entire saf‘e1>. It is sufficient 
to pass the supercompressed gases through a simple 
tube containing reduced iron heated at 200 and 400 
deg., whereupon the oxygen burns to water and the car- 
bon monoxide into water and methane, the water being 
drained out periodically and the methane being with- 
out harmful properties as far as the catalyst is con- 
cerned. By this simple arrangement the catalyst can 
last 200 hours. 

One of the principal diffi- 
culties which was encountered 
in the superpressure process 
was to absorb the large amount 
of heat generated by the reac- 
tion. In the Haber process the 
quantity of heat generated is 
relatively small, since only 11 
per cent of the gases react. In 
the Claude process, on the 
other hand, 40 per cent of th" 
gases react under 1,000 atmos- 
pheres pressure in a very 
small volume. As much as 
00,000 calories per hour are 
generated in a tube only 10 cm. 
in diameter and 2 m. long. This 
enormous quantity of heat has 
to be eliminated, and the elim- 
ination must take place under 
the most favorable tempera- 
tures so as not to freeze the 
tubes by too low a temperature 
and not to destroy the chemical 
equilibrium by too high a tem- 
perature, since this would also 
destroy the tubes. The prob- 
lem to be solved was to main- 
tain the catalyst at the mo^t 
favorable temperature — 
namely, about 550 deg. C.- pic 7 _ CLAUDK . S 
and it is necessary that the catalyzer tube 



gases reach the catalyst at this temperature. In the 
Haber process this is realized by heating the incoming 
gases with exhaust gases. In the Claude process the 
special construction of the catalyzer tubes solves the 
problem of cooling the catalyst, and at the same time 
enables the heating of the incoming gases with the heat 
from the catalyst. The catalyzer tubes are constructed 
as is shown' in Fig. 7. The cold incoming gases at A 
arc* heated progressively by absorbing the heat of the 
catalyst in the tube L\ This tube is so proportioned 
that by the time the reaction gases reach the catalyst at 
the top they are already heated to the required tempera- 
ture. 

By this arrangement both the catalyst and the gases 
reaching it are at the most favorable temperature with- 
out the need of 'any addi- 
tional heat exchanges. Fur- 
thermore, excessively high 
temperatures a r e n o t 
reached, so the life of the 
tube is not endangered. 

This arrangement also 
has the great advantage of 
permitting the easy han- 
dling of the tube and the 
substitution of tubes with 
m*w catalyzing material, 
much the same way in 
which shells are loaded into 
heavy guns. 

It is significant that in 
the Haber patent reference* 
is made to the* use of pres- 
sures of 200 atmospheres 
and more, so that it is now 
rumored that the Kadiseho 
Aniline & Soda Fabrik 
would like to claim the ap- 
plication of the superpres- 
sures used by Claude. How- 
ever, all of the literature of 
Haber and the Badisehe 
company states dearly that 
they had in view only the 
highest pressures which 
were then used industrially, 
and, of course, the superpressurcs of Claude have never 
before had commercial application. 

The economic factor of predominant importance in 
the production of synthetic ammonia is the problem of 
cheap hydrogen. Here the superpressure process uses 
a method entirely different from that of Haber. In the 
latter process the installations for the production of 
hydrogen must be on a very large scale. In the Claude 
process the installation for this work is on a very much 
reduced scale and can easily be installed at places where 
hydrogen is already being produced as a useless byprod- 
uct. Thus utilization could be made of the excep- 
tionally cheap source of hydrogen at coke works to be 
found in all of the leading industrial centers. 


IN 

* I 

i — i — JL 
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I 'induction of hjdiogcn 
1>\ partial liquefaction of 
vi a t«‘r ga.s 


'll may be of interest to mention here the typical example of the 
1 elution between the chemical and metallurgical industries. The 
synthesis of ammonia would have been retarded many years if 
there were no metallurgical products which could resist simul- 
taneously the wide range of temperatures and pressures needed 
in this important chemical industry. The success of Claude's 
process is largely to be attributed to the fact that he had unusu- 
ally good tubes. These were made of an alloy known as B.T.G. 
of Imphy, which resists perfectly not only the temperatures and 
pressures used but also the action of the gases. L6on Guillet 
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It is true, of course, that this crude hydrogen to in 
realty a complex mixture of hydrogen with nitrogen, 
carbon monoxide, methane, ethane, butane, ethylene! 
carbon dioxide, hydrogen sulphide, etc., but Claude has 
succeeded in purifying it economically. This purifica- 
tion is based on the principle of gas liquefaction, hydro- 
.gen being the most difficult to liquefy. 

This, of course, is in a held in which Claude’s name 
is already well known. As early as 1903 he had studied 
the mixture, of equal volumes of CO and H (water gas). 
The gases compressed and purified were cooled and 
forced to enter a multi-tubular cylinder. (See Fig. 8 ) 
The lower part of the cylinder is immersed in a bath of 
boiling carbon monoxide, yeilding a temperature of 
—190 deg. C. at atmospheric pressure. At this tem- 
perature, the greater part of the CO in the mixture is 
liquefied, collected at I), and fed through the valve V 
to the exterior bath. The remaining hydrogen and the 


uncondensed carbon monoxide continue to ascend the 
tower, where they encounter even a lower temperature 
at which all of the carbon monoxide is liquefied. This 
last temperature is produced as follows: Only the pure 
compressed hydrogen enters the cylinder M, where it 
expands and becomes much colder. This is then re- 
turned to the multi-tubular cylinder, thus producing 
the needed low temperature to liquefy the remainder of 
the CO in the ascending gases. 

The principal difficulty encountered was that at a tem- 
perature of — 210 deg. C., needed to condense all of the 
carbon monoxide, there was no known lubricant which 
could be used to enable smooth working of the motor. 
This has been solved, however, by a very simple ex- 
pedient. As the ultimate aim is to have the mixture of 
pure nitrogen and hydrogen, the introduction of nitro- 
gen before the hydrogen entered the cylinder M is not 


at all harmful. This nitrogen is immediately liquefied 
after each expansion and the liquid nitrogen acts as a 
lubricant, since it freezes only at —210 deg. C. This 
very simple solution of the problem has been a very 
helpful step toward the practical success of the super- 
pressure process. And so, instead of having an instal- 
lation of the size shown in Fig. 9, merely two tubes of 
the size shown in Fig. 10 will be sufficient for the pro- 
duction of 24,000 cu.m, of pure hydrogen per day. 

The problem of purification of hydrogen from coke- 
oven gas is solved in practically the same manner as 
has been described for water gas, and an apparatus in- 
stalled at the coke plant of the Bethune Coal Co. now 
gives 800 cu.m, of pure hydrogen per hour. A plant is 
now being erected at this same works which will pro- 
duce 3 tons of ammonia per day, using this source of 
hydrogen. 

This, it would seem, is The beginning of the practical 


realization of Claude’s plans to have a number of small 
plants located near the sources of cheap hydrogen and 
convenient for the cheap manufacture of the finished 
product (fertilizer). 

It may be mentioned that as a byproduct of the 
operation for the extraction of pure hydrogen from 
coke-oven gas it will be possible cheaply and completely 
to extract both the benzol and ethylene. 

Although the present variations in the foreign ex- 
changes and labor costs render all figures quite em- 
pirical, it may be stated that according to Claude’s 
claims the cost of installation per ton of synthetic am- 
monia by the superpresfjure process is less than half 
the cost when using t* Haber process. The relative 
simplicity of operation of Claude’s process and the fact 
that it can be installed in small units are also to be 
taken into consideration. 
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Influence of Cooling Rate on 
Properties of Carbon Steel 

AT THE recent meeting of the American Institute of 
l\ Mining and Metallurgical Engineers, Francis B. 
Foley and Joseph Winlock, of the Bureau of Mines, 
presented the results of an extended investigation, 
directed by the late Henry M. Howe, on the “Influence 
of Temperature, Time and Rate of Cooling on the Phys- 
ical Properties of Carbon Steel.” They had A-in. bars 
of well-made acid open-hearth steel, with 0.114, 0.52 and 
0.75 per cent carbon. These were heated at a uniform 
rate in groups in a special electric tube furnace and 
cooled at various rates, ranging from a retarded furnace 
cooling (0.01 deg. C. per second through Ar) to a 
4-second quench in water, followed by air cooling (20 
deg. C. per second). 

In the so-called “basal” experiments the temperature 
of annealing ( T mni ) was 10 deg. C. above Ac,. This 
temperature was retained 10 minutes, it having been 
found that this was sufficient to show no ferrite in a 
quenched and tempered specimen. Longer times and 
higher temperatures were also investigated. 

Optimum values of the physical properties seem to 
occur with a cooling rate of about 2 deg. ('. per second 
at Ar (resulting from a 2-second quench in water fol- 
lowed by air cooling, Ac, |- 10). Faster cooling 

rates lower the ductility and impact resistance; slower 
cooling rates lower all properties measured. A great 
mass of basal experiments have been summarized in 
the following equations, in which c is the percentage 
of carbon, and R is the rati* of cooling in deg. 0. per 
second between Ac, and 585 deg. C.: 

1’iopmUoiml Limit 

-- 21,750 (1 -f Ac) + [(115,21!;»r - lOl.lOOC 12.250) | «1 
Yl< id Point ( 

25.000 (1 f r) !■ r 1 89.08IL - 86.1N5C - S.OSO) |* /.l 

TcihiIc Stimuli' 

50.000 (1 | r) -\ l 17.023 11,450c f 50 7Kftr s ) j /<’] 

Stn ss of Rupture I IS, 001) 22.200 i It 

per font Extension in 2 in. ; 52 1 — 61.4c -f 22 to* 

Per Cent Contra' tion of Area — <7l> - 61c) I' ** 

t'liarpv Impact L»1 25-- 111 5» f 64.27^-1 It 2<> 
lirinell Hardness — <!>7 S0« ) } 100r j It] 

It is usually thought that more rapid coolings result 
in greater hardness at the expense of ductility. As a 
matter of fact all measured physical properties 1 get 
better with increasing speed of cooling up to the mild 
quench from Ac, f 10 deg. (\ represented by 2 seconds 
in water and balance 4 in air. Another unusual fact is 
found when results of these basal experiments are com- 
pared with those having higher and longer periods of 
heating. It is found that hardness (tensile strength, 
elastic limit and Rrinell mimlier) increases when the 
0.52 and 0.75 C steels are quenched from higher tem- 
peratures (increasing T mat ), but all properties dete- 
riorate with longer time at Time and temper- 

ature have hitherto been supposed to act in the same 
direction, and they do so in the 0.34 C steel —high 
T », ( ,, and long time both damaging the metal. Ductility 
(elongation, contraction and impact) is impaired by 
both time and temperature in all carbons, but, as just 
noted, hardness shows apparent anomalies. These may 
he studied by examining the relationship between dif- 
fusion and grain growth, or coalescence. 

It is apparent that the actions going on above Ac, 

‘Except contraction In area, which remains stationary. 


are largely diffusion of impurities (including carbon) 
into austenite, an effect which is practically complete 
within 30 minutes. As the temperature rises, a second 
effect appears — namely, the growth of austenite grain. 
Furthermore, the time spent at or just below the Ar 
range is largely occupied by the coagulation of the 
eementite and pearlite formed by the break-up of solid 
solution. 

Now, the ferrite shells in a slowly cooled steel inherit 
the position of the austenitic grain boundaries — if the 
austenite was overheated for some time the apparent 
grain size of the cooled steel reflects that fact. How- 
ever, the cooling of that austenite may have been at 
such a rate that the minute ferrite and eementite par- 
ticles thrown out of solid solution < both in ferrite shells 
and pearlite cores) are extremely fine grained. Then 
the coarse grain marked by open ferrite shells would 
he illusory. 

The authors illustrate this by the diagram, Fig. 1. 

We may therefore have a fine-grained ferrite-carbide 
structure in a small network a, produced by a fairly 
rapid cooling of a fine-grained austenite; a coarse- 
grained ferrite-carbide structure in a small network b, 
which results from a very slow cooling of a fine-grained 
austenite; a fine-grained ferrite-carbide structure in a 
large network c, which results from a fairly rapid 
cooling of a large-grained austenite; a coarse-grained 
ferrite-carbide structure with a large network d, which 
results from a very slow cooling of a large-grained 
austenite. 

The ferrite network of annealed hypo-eutectoid steels 
must he considered a segregate. If this segregate is 
made up of very fine crystals it is less harmful than 
one made up of large crystals. Likewise, the grains 
of pearlite may consist of coarse or fine carbide and 
ferrite crystals. It is desirable to produce a structure 
like a; but r is far better than b. 

High temperature anneals give coarse-grained, homo- 
geneous austenite, which upon cooling at mild rates 
gives a structure like Fig. 1 ( d ). As ferrite is the 



EMI. 1“ NETWORK AND GRAIN-SIZE OF FERRITE AND 
RELATIVE COARSENESS OF PEARLITE LAMELLA 


predominant const itutent in the 0.34 C steel, this treat- 
ment will do the most damage by producing what is 
apparently a very coarse grain, and a general deteriora- 
tion of qualities ensues. On the other hand, uniform 
austenite will reasonably be responsible for more uni- 
form and fine crystalline pearlite grains of high quality, 
so that in the higher carbon steels, where the pearlite 
is the major constituent, hardening and strengthening 
of the pearlite grain will occur simultaneously with a 
lower ductility of the pearlite shells. 

The deduction may be made from all these experi- 
ments that ductility and toughness in hypo-eutectoid 
steel are products of free ferrite, fine crystal structure 
in both the pearlite and the ferrite binder, and homo- 
geneity in chemical composition. 
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It is true, of course, that this crude hydrogen to in 
realty a complex mixture of hydrogen with nitrogen, 
carbon monoxide, methane, ethane, butane, ethylene! 
carbon dioxide, hydrogen sulphide, etc., but Claude has 
succeeded in purifying it economically. This purifica- 
tion is based on the principle of gas liquefaction, hydro- 
.gen being the most difficult to liquefy. 

This, of course, is in a held in which Claude’s name 
is already well known. As early as 1903 he had studied 
the mixture, of equal volumes of CO and H (water gas). 
The gases compressed and purified were cooled and 
forced to enter a multi-tubular cylinder. (See Fig. 8 ) 
The lower part of the cylinder is immersed in a bath of 
boiling carbon monoxide, yeilding a temperature of 
—190 deg. C. at atmospheric pressure. At this tem- 
perature, the greater part of the CO in the mixture is 
liquefied, collected at I), and fed through the valve V 
to the exterior bath. The remaining hydrogen and the 


uncondensed carbon monoxide continue to ascend the 
tower, where they encounter even a lower temperature 
at which all of the carbon monoxide is liquefied. This 
last temperature is produced as follows: Only the pure 
compressed hydrogen enters the cylinder M, where it 
expands and becomes much colder. This is then re- 
turned to the multi-tubular cylinder, thus producing 
the needed low temperature to liquefy the remainder of 
the CO in the ascending gases. 

The principal difficulty encountered was that at a tem- 
perature of — 210 deg. C., needed to condense all of the 
carbon monoxide, there was no known lubricant which 
could be used to enable smooth working of the motor. 
This has been solved, however, by a very simple ex- 
pedient. As the ultimate aim is to have the mixture of 
pure nitrogen and hydrogen, the introduction of nitro- 
gen before the hydrogen entered the cylinder M is not 


at all harmful. This nitrogen is immediately liquefied 
after each expansion and the liquid nitrogen acts as a 
lubricant, since it freezes only at —210 deg. C. This 
very simple solution of the problem has been a very 
helpful step toward the practical success of the super- 
pressure process. And so, instead of having an instal- 
lation of the size shown in Fig. 9, merely two tubes of 
the size shown in Fig. 10 will be sufficient for the pro- 
duction of 24,000 cu.m, of pure hydrogen per day. 

The problem of purification of hydrogen from coke- 
oven gas is solved in practically the same manner as 
has been described for water gas, and an apparatus in- 
stalled at the coke plant of the Bethune Coal Co. now 
gives 800 cu.m, of pure hydrogen per hour. A plant is 
now being erected at this same works which will pro- 
duce 3 tons of ammonia per day, using this source of 
hydrogen. 

This, it would seem, is The beginning of the practical 


realization of Claude’s plans to have a number of small 
plants located near the sources of cheap hydrogen and 
convenient for the cheap manufacture of the finished 
product (fertilizer). 

It may be mentioned that as a byproduct of the 
operation for the extraction of pure hydrogen from 
coke-oven gas it will be possible cheaply and completely 
to extract both the benzol and ethylene. 

Although the present variations in the foreign ex- 
changes and labor costs render all figures quite em- 
pirical, it may be stated that according to Claude’s 
claims the cost of installation per ton of synthetic am- 
monia by the superpresfjure process is less than half 
the cost when using t* Haber process. The relative 
simplicity of operation of Claude’s process and the fact 
that it can be installed in small units are also to be 
taken into consideration. 
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of the commonest ideas is that it is due to grinding the 
wood in the mechanical pulp mill at too high a tem- 
perature, and this idea is put forward in one of the 
latest books on the pulp and paper industry. In the 
writer’s opinion this idea is quite wrong, except in so far 
as a high grinding temperature tends to produce con- 
siderable dour stock and makes the pulp “slow." In 
the presence of pitch this fine stock is likely to be picked 
up by the soft pitch, causing immediate trouble, while a 
“freer" stock, ground at a lower temperature, would 
not be so likely to behave thus. 

Apart from this it seems obvious that the men* 
mechanical operation of grinding wood on a stone, even 
at temperatures as high as 185 dog. F., cannot con- 
ceivably cause pitch trouble to originate. Theoretically, 
the higher the temperature of grinding the less should 
be the pitch trouble, as the higher temperatures would 
tend to split off volatile tefpencs and modify the so- 
called rosin-fat which causes the trouble. In connec- 
tion with this question of temperature of grinding, it 
is interesting to consider that in Norway about 15 
years ago ( if not now) both the “hot” ground ami “cold" 
ground processes of making mechanical woodpulp were 
practiced side by side in the same mill, and the writer 
had the opportunity of observing these* two processes 
in several of the Norwegian mills at that time. Samples 
of hot-ground and cold-ground pulp from these mills 
were extracted by ether, giving the results shown in 
Table 11. The wood used in the Norway samples is 
believed to have been entirely Norway spruce, the Chi- 
coutimi sample being 00 percent spruce and 10 per cent 
balsam, and the North Shore sample probably 100 per 
ct'nt slow grown spruce. 
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There is not much comfort in these figures for the 
paper mill men who say that “hot" grinding causes pitch 
trouble. One would suppose from their argument that 
the hot-grinding process actually increased the pitch 
content of the ground wood This latter is interesting 
when we consider sulphite pulp. 

Another idea prevalent in the paper mill in times 
of pitch trouble is that balsam fir causes the trouble. 
This idea apparently is based on nothing more sub- 
stantial than the fact that the bark of balsam exhibits 
much “Canada balsam"- a gummy deposit, noticeable 
by everyone. Of course all this hark is “rossed" off 
before the wood is used, so that theory seems scarcely 
logical. Again, jaekpine has been frequently described 
as the offender in pitch troubles, with little more justifi- 
cation than in the case of balsam. The other tree or 
trees- -namely, black and white spruce — which comprise 
the majority of the wood used, seem to have been hardly 
considered as a possible source of pitch trouble, yet we 
are told that the spruces contain rosin or pitch ducts, 
while balsam contains none. Jaekpine of course is 
resiniferous. 

Extraction Tests 

By Soxhlet extractions of the various woods, first 
with ether and then with alcohol, we get somewhat 
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different figures for the various woods. The figures of 
different experimenters do not agree very well. “Green" 
wood gives different figures from “seasoned" wood of 
the same species, and the amounts of ether-alcohol ex- 
tracts \ary with the particular part of the tree exam- 
ined, so that no very definite figures can be given. 
Table 111 gives some figures obtained by the present 
writer. 

In relerenee to Table 111, numbers 1, 2, 8 and G were 
sample slabs, cut from large trees by the forestry de- 
part meat and well seasoned in a dry atmosphere over 
a relatively long period. No. 4 balsam was a freshly 
cut 7-in. diameter log, cut 6 miles south of Shawinigan 
Falls and brought in by sleigh. No. 5 balsam was a 
41-in. diameter log grown in the Abitibi district and 
probably cut from dead standing timber, as it was badly 
deteriorated. This sample shows the effect of seasoning, 
in a decrease in ether soluble constituents and increase 
in alcohol-soluble substances. No. 7 was from a 5 Win. 
diameter jaekpine, cut by the writer personally for the 
purposes of this investigation. It was cut in the bush, 
about 70 miles beyond La Tuque, on Sept. 26, 1922, and 
the extractions made within 3 days of the cutting. No. 8 
was from a 5^-inch jaekpine log taken from the river 
on Oct. 5, 1922. This was evidently not “green" wood, 
as it contained only 20 per cent of moisture. Appar- 
ently it was seasoned wood, river driven for a short 
time. The figures therefore are comparable with those 
of No. 6. 

Table IV gives a set of figures obtained by Johnsen 
and Hovey. 

It will be noticed that there are quite large variations 
between the several sets of figures. On the whole, it 
might be judged from these figures that balsam and 
jaekpine would most likely be the trees to give pitch 
troubles. 

Referring back to the statement that so-called “pitch" 
contains about 50 per cent of “rosin-fat," which is the 
cause of pitch troubles and which is soluble in petro- 
leum ether, we are led to consider Table VI, based on 
Johnsen and Hovey V figures. From these figures we 
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see that spruce extract has the highest rosin-fat con- 
tent, followed closely by jackpine extract, and with 
balsam much the lowest of the three. 

Table VII gives a series of extractions made on 
ground woodpulp during times of pitch troubles and also 
during normal operation. We see by this table that 
there was less ether-soluble rosin in the pulp during 
pitch trouble times than in the periods of normal 
operation. 
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Table VIII Rives a series of extractions on sulphite 
pulp mainly during pitchy periods. Referring to Table 
VIII, No. 1 shows the figures for “green” wood from 
the river. No. 2 shows figures for partly seasoned wood 
^rom the log pile. The extracts in No. 2 are lower than 
in No. 1. No. II was the case mentioned above, where 
the pitch was found to consist very largely of brass 
fragments, from machine wire. The figures show a 
low amount of resin. The reason for pitch trouble in 
this case was the highly contaminated (with dirt) state 
ol the stock running on to the paper machine and a 
badly adjusted machine wire. The figures of Table VIII 
show, on the average, higher extractions during pitchy 
days, but otherwise there is nothing particular to he 
learned from them. The figures for jackpine sulphite 
show large amounts of ether extractions, yet no pitch 
troubles were experienced, probably due to the fact that 
the wood was seasoned. 
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In the whole series of extractions given above for 
wood, ground wood and sulphite, there is little which 
points out the cause of pitch forming on paper machines. 
There have been a number of attempts at explanation by 
various people, some of the explanations being quite 
opposed to one another. Cooper states that the trouble 
originates in the acid system, due to leaks in the gas 
line, forming particles of calcium sulphate, around which 
the pitch forms. The present writer has never found 
excess SO, in the burner gases during pitch trouble 
times and has always held the opinion that the trouble 
originates in the sulphite pulp alone, to a certain extent 
irrespective of what species of wood is being cooked, 


and that only by certain modifications in the cooking 
process can this trouble be overcome. 

Prevention of Pitch Troubles 

It has been commonly taken for granted that balsam 
fir and jackpine are the original culprits, and few per- 
sons seem to have thought of spruce as a possible start- 
ing point, yet spruce is still the main factor in news- 
print making. Wimmer' makes some very significant 
remarks in relation to pitch troubles, emphasizing the 
following : 

1. Many mills using spruce for sulphite are bothered 
by pitch. 

2. To avoid pitch trouble, allow wood to season prop- 
erly and use hot water to wash stock. 

2. It is proved that excessive heat in cooking destroys 
pitch entirely. 

4. When using green or half dry wood (spruce) use 
a higher free SO, and less combined. 

5. Use a specially high percentage of MgO in the lime. 

(>. Put all relief liquor down drain. 

7. Arrange for special cooking, so as to reach a tem- 
perature of nearly 160 deg. C. before blowing. 

8 Use felt covered ritller boards and change often. 

These remarks, especially the ones relating to cooking 
at a high temperature, are most significant, as they are 
quite in line with what the present writer baa found to 
be the case, working quite independently. Wimmer also 
stresses spruce as causing the trouble. 

The figures in Table VIII show that the wood, in 
going through the sulphite cooking process, does not 
lose much of its “pitch” as expressed in ether and 
alcohol extracts. Licber states that only about 4 per 
cent is actually removed in the cooking process, the 
remaining 96 per cent being left in the cellulose when 
it is blown out of the digester. This fact alone ought 
to indicate that it is the sulphite pulp and not ground- 
wood pulp which causes pitch trouble. The writer has 
examined numerous batches of sulphite pulp during 
pitchy periods and frequently found relatively large 
quantities of pitch fragments. 

Determining Proper Cooking Temperature 

During the past summer pitch troubles y/ore very bad 
at intervals and a strong endeavor was made to find a 
remedy. During an especially troublesome period it 
was noticed that a quantity of twisted and cracked 
spruce logs were coming from the river. Some of these 
logs showed much resinous deposit and one particular 
log, about 9 in. in diameter, was put on the log splitter 
and split lengthwise. The log had a long wind-crack 
down the length of the wood and this was filled with a 
sticky semi-liquid deposit of brown rosin, clearly showing 
where the pitch trouble was coming from. There was 
such a large quantity of this sticky deposit that it 
offered ari excellent opportunity for extended investiga- 
tion. To try the effect of variations in cooking tem- 
perature on the pitch, the writer inclosed numerous 
samples of this pitch in sealed glass tubes, with spruce 
wood chips and bisulphite cooking liquor and cooked 
these at varying temperatures. 

The results of several of the experiments were most 
significant and it was found that the pitch remained 
soft and runny at temperatures up to nearly 300 deg. F. 
(149 deg. C.), but as s temperature was nearly 
reached, the pitch began to narden and at temperatures 

’Pulp and Paper Magazine (Canada), vol. 15, No 19 
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between 150 and 155 deg. C. a decided modification took 
place in the previously runny pitch. This change, 
which resulted in a decided hardening of the resinous 
matter, probably was due either to a splitting off of 
volatile terpenes or to a drastic modification of the 
rosin-fat constituent. On opening the tubes it was 
found that the pitch had not only hardened very ma- 
terially but had nearly lost its sticky quality. In a 
tube that had been kept at a maximum heat of about 
145 deg. F. the pitch was, if anything, more sticky than 
when it was put into the tube. 

These experiments showed conclusively that 150 deg. 
C., or about 302 deg. F., was a critical temperature for 
the pitch and suggested at once that temperatures not 
below these should be used in cooking il pitch trouble 
was to be avoided. Previous to this, the common prac- 
tice in cooking had been to reach a maximum tempera- 
ture of about 143 to 144 deg. C. In the light of the 
above experimental results, the cooking temperature 
was at once put up to a maximum of 150 to 155 deg. G., 
with the gratifying result that the pitch troubles in the 
paper mill showed a most conspicuous decrease, and that 
during the warmest and most pitchy month of the 
year — August. 

It is suggested that to avoid pitch troubles, the fol- 
lowing points be observed: 

1. Throw aside all logs showing evidence of wind- 
cracks and showing resinous matter. 

2. Bring the temperature of the cook before blowing 
to at least 150 deg. C. and preferably to 155 deg. C. for, 
say, half an hour to an hour. ( Possibly less time would 
do.) 

3. Keep the stock, whether groundwood, sulphite or 
machine stock, free from dirt, including such things as 
undissolved dyestuffs. 

4. Keep the groundwood pulp as “free” as is possible 
in good practice. 

5. Keep the temperature of the dilute stock running 
on the paper machine as low as is practicable. 

6. Season all wood as far as is practicable. 

Summary 

1. Groundwood pulp is probably never the starting 
point of pitch troubles. 

2. Spruce wood and not balsam or jackpine is prob- 
ably the first cause of pitch trouble. 

3. Experiments carried out by the writer show that 
if pitchy pulp be raised to temperatures above 150 deg. 0. 
in the digester, pitch troubles on machines are almost 
eliminated. 

4. When using pitchy wood (green) the manner in 
which sulphite cooks are made, particularly as regards 
temperature, determines whether pitch trouble will occur 
or not. 

Correction 

In the Feb. 28 issue of Chew . <£ Met., in an account 
of the recent national boll weevil meeting at Atlanta, 
Gn., we included part of the address on the arsenic and 
calcium arsenate shortage as having been delivered by 
“Howard Armbruster" of New York. 

As will probably have been surmised by our readers, 
the author’s correct name is Howard W. Ambruster, 
whose previous contributions to Chem. & Met., will be 
remembered as having prophesied months ago the 
acute shortage of arsenic which finally developed as a 
result of the boll weevil situation. 


Dealers Forbidden to Pose 
as Manufacturers 

Progressive Action Taken in Paint Case by Federal 
Trade Commission 

The Federal Trade Commission has recently decreed 
that a firm advertising as a manufacturer and not 
owning or controlling a factory is. engaging in unfair 
competition. The American Turpentine Co., a firm trad- 
ing under the name of the North American Fibre 
Products Co. and situated in Cleveland, Ohio, advertised 
in such a way as to indicate that its products (paints, 
varnishes, etc.) were manufactured in its own factories. 
Purchasers were thereby led to believe that they were 
saving the cost of a middleman. 

On investigation, it was discovered that neither the 
American Turpentine Co. nor the North American Fibre 
Products Co. owned or controlled factories located in 
various cities throughout the United States, and that 
these factories listed in their advertisements were in 
reality those of manufacturers from whom they pur- 
chased goods for resale purposes. The commission has 
therefore issued an order that a firm must not advertise 
as a manufacturer unless factories are actually owned 
or operated by it. 


Sulphur-Free Lye Used for Odorless 
Manufacture of Chemical Pulp 

The majority of the cellulose industries in Sweden 
have adopted a newly invented method of producing cel- 
lulose, under the supervision of E. L. Rinman, according 
to a recent article in Canadian Chemistry and Metal- 
lurgy. Lyes are used that are free from sulphur, and 
chemical products of high value are produced from the 
organic substances that have been dissolved by the waste 
lye. The sulphate method uses sulphur-bearing lyes 
and consumes as fuel the organic substances contained 
in the waste lyes. In the actual production of cellulose, 
the two methods are not unlike. They differ essentially, 
however, in the comparison of the boiling solvent, as 
well as in the further treatment of the waste lye. 

By the use of a sulphur-free lye, Dr. Rinman has suc- 
ceeded in making the manufacture of cellulose entirely 
odorless, thereby overcoming a difficulty which count- 
less efforts in the past have failed to remove. Moreover, 
considerable economic advantage results from the utili- 
zation of the large amount of organic substance, com- 
prising from 50 to 60 per cent of the volume of the wood 
which normally escapes during the boiling of the cellu- 
lose and passes into waste lye. 


Spontaneous Changes in Precision Balance 

The Bureau of Standards has carried out successive 
tests on two of its highest grade analytical balances. 
These balances have been used constantly but with ex- 
treme care for some years. Both balances showed 
appreciable changes in the ratio of the arms of the 
beam which could not be explained as the result of wear 
of the knife edges. The bureau considers that these al- 
terations are the effect of spontaneous changes in the 
beam, probably caused by the gradual release of stresses 
set up during the manufacture of the balance. This 
study corroborates evidence of such changes noted in 
many balances of this type and supports the long-es- 
tablished policy of recommending that analytical and 
similar balances be checked occasionally by the users. 
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Marketing of Chromite 

The chemical industry is one of the 
large consumers of chromite, which it 
uses for the manufacture of sodium and 
potassium chromates and bichromates, 
chromium pigments and various de- 
rivatives used in tanning and dyeing. 
Edward Sampson, of the U. S. Geolog- 
ical Survey, in an article in the Feb. 
24 issue of Engineering & Mining Jour- 
val-Pre**, makes the following state- 
ment regarding the industrial consump- 
tion of chromite: 

“Recently one of the largest im- 
porters made an estimate for me of 
what he considered the present require- 
ments of these industries. The fol- 
lowing are his figures as compared with 
the 1918 estimate of the War Industries 
Board : 


ESTIMATED CONSUMPTION OF CHRO- 
MITE, IN PEIt CENT OF TOTAL 



1918 

1922 

Foi riH’hromlum 

ft 2 

■10 

1 tef ractorics 

..17 

35 

< ’homicals .... . . . . 


2ft 


“The 1918 estimate was on the basis 
of a consumption of 130,000 tons and 
the 1922 estimate is on the basis of a 
consumption of about 110,000 tons, 
which is probably too high.” 

Domestic sales, imports and apparent 
consumption of chromite in the United 
States in 1917 and 1917-21 are shown 
to have been as follows: 


( In Long Tons) 


Y«*:i r 


Domestic 

Halos 

Imports 

Apparent 

Available 

Supply 

19 t ,! . 


*) ft ft 

65,180 

65,135 

1917 . 


. .43,725 

72,063 

115,788 

I 9 1 K 


. . .82.430 

100,142 

182,572 

1919 . 


5,079 

61,404 

66,483 

1920 


2,502 

150,27ft 

152,777 

1921 . 



81,836 

82,118 


How Chromite Is Sold 

Chromite is usually sold on yearly 
contract or in shipload lots. Sampling 
is by an independent chemist, and pay- 
ment is made according to his report. 
The common terms are 75 per cent on 
arrival of steamer, and the balance on 
report of sampler. 

The basis on which the price is fixed 
varies according to the use to which 
the ore is to be put. Ore for refrac- 
tories is sold at a flat price with a 
guaranteed chromic oxide content — for 
example, 40 per cent, rejectable if below 
38 per cent. A minimum quantity of 
silica is guaranteed in ore for refrac- 
tory purposes — generally a minimum of 
from 5 to 8 per cent. Ore for ferro- 
ehromium and for chemicals is paid for 
according to the chromic oxide content. 
At present such ore is sold on the basis 
of 50 per cent Cr»0*, with an adjust- 
ment per unit above or below that 
figure. The unit is 1 per cent of Cr s O, 
per long ton. During the war domestic 
chromite was sold on direct unit-price 


basis, the unit price varying according 
to the grade of the ore. The sale of 
chromite by the long-ton basis is a re- 
flection of the fact that British inter- 
ests have long controlled the market. 


Nitrogen Distribution in 
Vertical Retorts 

The problem of the reaction of nitro- 
gen in coal during treatment in gas 
works is one of the important problems 
of the gas industry today. In the 
Gas Age-Record for Feb. 14, 1923, C. H. 
Stone, of the Rochester Gas & Electric 
Corporation, discusses the subject of 
the distribution of nitrogen in the prod- 
ucts of carbonization obtained from 
vertical retorts. 

It is stated that the subject of nitro- 
gen is particularly important at the 
present time, due to the increased pro- 
duction of ammonia which follows on 
the increased use of the byproduct oven 
for gas production. 

Yield of Ammonia 

At present only 15 to 25 per cent of 
the nitrogen in the coal is recovered as 
ammonia, the remainder going mostly 
into the coke, partly into the tar, and 
partly into the gas. In the A.G.I. re- 
port for 1908 we find that for horizontal 
retorts 43.31 per cent of the total 
nitrogen in the coal goes into the coke 
as nitrogen; 2.98 per cent goes into tar 
as nitrogen; 15.16 per cent goes to 
liquor and gas as ammonia; 1.43 per 
cent goes to liquor and gas as cyano- 
gen; and 37.12 per cent goes into the 
gas as nitrogen, or is accounted for us 
lost. 

The Journal of the Society of Chem- 
ical Industry, vol. 23, page 581, states 
that the ammonia yield is 34 per cent 
more in vertical retorts than in hori- 
zontal, and the following table is given 
for the distribution of nitrogen: 


n 2 

' .Foster 

Knoblauch 

McLeod 

Short 

As NIL 

14.50 

12 14 

17.1 

15. 16 

As CN 

1.56 

2.0 

1.2 

0 43 

In coke 

. 48 68 

50 0 

58 3 

43 31 

In tar 



3 9 

2 98 

In gas 

35*26 

30 0 

19 5 

37 12 


Yields by Various Processes 

The following table gives some idea 
of the yield of ammonia from various 
methods of retorting coal. Of course 
the yield obtained varies from day to 
day with the kind of coal, with the heat 
used, with the amount and duration of 
the charge, with the amount of steam 
admitted, and other factors. This table 
gives also results from two horizontal 
retorts and one inclined retort in order 
to form a basis of comparison between 
the different types of retorts. Bolz in 
Journal of Gaft Lighting gives the am- 


Important Articles 
In Current Literature 

Mon* than fifty industrial, technical 
oi scientific periodicals and trade 
papers are reviewed regularly by the 
staff of Chem. <f Met. The articles 
listed below have been selected from 
these publications because they rep- 
resent the most conspicuous themes In 
contemporary literature, and conse- 
quently should he of considerable in- 
terest to our readers. Those that arc 
of unusual interest will be published 
Utter in abstract in this department; 
but since it is frequently impossible to 
prepare a satisfactory abstract of an 
article, this list will enable our readers 
to keep abreast of current literature 
and direct their reading to advantage. 
The magazines reviewed have all been 
received within a fortnight of our pub- 
lication date. 

Gas Producers T it Wollaston. 
Iron and Coal Trades Renew, Feb. 9. 
1923, p. 19 G 

Hkat-Trkatmknt of El. nitric Uar- 
hon and Allot Foruino Stkklr Larry 
S Hart on. Forging and Heat Treat- 
niff . February, iJiJH 

Goffer- A lit mi nfm-Nickkt. Allots. 
Leon Guilbt. In r Mel., February, 

1 1> i! :t 

Lrachino and Evai'ohati no ■ Ac- 
count of Discussions bv Chemical En- 
gineering Croup, Society of Chemical 
Industry, under Chairmanship of J. A. 
Reavell. ('hem., pp 14 7-8. Feb. 16, 
1923 

Problems Con n kited With Safoni- 
kication ok Fatty oils 11. M. Lang- 
ton. J. Soe ('hem Ind , pp. 51-57T, 
Feb. 16. 1928 

Some New Derivatives of Bitu- 
minous Coal Archibald It. Pearson. 
J. nor, Chem Ind, pp 69 72'1\, Feb. 
16, 1923. 

Elimination of Waste in Parer 
Makino IS T Mcltain. Paper, Feb. 
28, 1923, vol 31. No 19, pp 7-9. 

China Clay Industry Supplement 
Chen i Age (London), Feb. 17, 1923. 

Efficiency of the Basic Orhn- 
H earth Process Iron and Coal 
Trades Review, Feb. 9, p 183. 

New Electrically operated Tof- 
Kou. Bai.ancinu Gear Iron and Coal 
Trades Rerltw, Fob 2, p. 161. 

New Lesion of Continuous Fur- 
nace. Iron and Coal Trades Review, 
Feb 2, p. lli ft 

The Flow of Metal Durinu Foro- 
1 N(, Forging and Heat Treating, 
January, 1923, p 2ft 

Technical Vocabulary of thb 
Foundry, brass World, January, 1923, 
P. I 


monia produced in per cent from dif- 
ferent kinds of installations as follows: 

Munich Incl Iacl Hor. 

Bol* Dessau Chamber Retorts Retorts Retorts 
0.325 0 325 0 26 0 26 0.26 0.26 

Inclines— Frank Huber, Prnr. A (I L , 1914, aver- 
age for 13 years, NIL, 5 002 lb 

As shown by these figures, there is a 
wide divergence both in the yield of 
ammonia and in the distribution of the 
nitrogen in products of carbonization. 
For this reason it is necessary to make 
determinations of these figures for 
every individual installation, and with 
that fact in mind the author of this 
paper investigated the plant with which 
he is connected at Rochester, N. Y. 

The Investigation at Rochester 
The installation at Rochester consists 
of U.G.I. vertical retorts, each holding 
1 long ton of coal. These retorts are 
ordinarily charged at intervals of 11 J 
hours. The temperatures used are 2,300 
deg. F. at the bottom and 1,600 deg. F. 
at the U of the retort. The gas passes 
directly from the retort through the 
hydraulic main to a primary condenser 
of the Doherty washer-cooler type, in 
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which it is cooled by a spray of weak 
ammonia liquor. It then passes to the 
exhauster, through a second washer- 
cooler, to the intensive scrubber, puri- 
fiers, light oil scrubber, feeder and 
holder. 

The coal used at Rochester showed 
1.75 per cent nitrogen and the coke 
showed 1.1 0 per cent. Therefore 0.94 
per cent of the weight of the coal wa^ 
the amount of nitrogen to be distributed 
among the products of carbonization. 
This is with an assumed make of 70 
per cent coke. The total free nitrogen 
in the gas which came from the coal 
was 1.711 per cent by volume. Of the 
nitrogen in the products of distillation 
we find the following distribution: 


I.owi r li y« Iratilif- 
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Calculating the ammonia from all 

sources, the results are as 

follows: 

Total yield 

1,1. 
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r » 01 
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14 44 
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1082 M) 
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..III IV 
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so that we find 1082 / 100 t 4411, or 
24.4 per cent, of the possible ammonia 
yield was obtained. This show's pretty 
conclusively where there room for 
improvement. 

Results From the Tk t 
Incidental to the test the following 


was ascertained: 
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From the study 

several 

conclusions 


may be drawn: 

1. About one-half of the nitrogen in 
the coal goes into the coke. 

2. Of the remainder nearly three- 
quarters goes into the gas as nitrogen. 

8. The total ammonia recovered is 
only about one-quarter of what it might 
be if all of the nitrogen in the products 
of distillation were made into ammonia. 

4. Most of the cyanogen goes off with 
the gas. 

5. There is but little cyanogen m any 
of the liquors or tars, at least in those 
prior to the secondary condenser. 

As for the ammonia, it is clear that 
a large part of the nitrogen of the coal 
not only goes to waste, but does actual 
damage in lowering the calorific value 
of the gas. It is believed that a method 
can and will be devised whereby a much 


larger percentage of the nitrogen will 
be i ecovered as ammonia, which will 
provide needed materials for other 
manufacture. In conclusion, the author 
.states that no account has been taken 
of nitrogen in organic combinations 
,,ther than cyanides. He states that he 
btheves this amount to he too small to 
he of consequence, hut. that he will ex- 
amine info the matter later. 



Ingot I Meets in Acid Open- 
Hearth Steel 

F Pacher presents a length> review 
of the problem of sound ingots in Stahl 
mul hjtsm, 1922, vol. 42, pp. 485-492, 
588-540 and 587-577. The sources of 
defects due to tapping, ingot molds, 
casting and the character of solidifica- 
tion are enumerated. Some interesting 
cxpei iments on water and oil mixtures 
are noted, and certain deductions bear- 
ing on the behavior of molten steel 
and slag are discussed. The respective 
advantages of top-pouring and of 
bottom-casting are given. At the 
moment top-casting is finished, the 
metal at tin* top of the mold is the 
hottest — that circumstance favors the 
soundness of the ingot. On the other 
hand, the metal rises more slowly 
when bottom-easting, and a cleaner 
skin is generally obtained; these ad- 
vantages, however, are bought at a 
price, and the dimensions of the ingots 
are to he taken into account if they 
are to he realized. 

During the solidification period the 
steel is subject to dangers arising 
from uneven temperature conditions 
and from mechanical forces; thus the 
qua 1 it. v of the best-melted steel may 
he seriously impaired. The most seri- 
ous danger lies in the piping, which 
is usually accompanied also by axial 
sponginess and by contraction cavities 
and cracks. In practice an effort is 
made to pour at the correct easting 
temperatures; conditions insuring that 
temperature will incidentally help to 
lessen the piping area. 

The chemical composition of steel 
plays an insignificant role when com- 
pared with changes which result from 
defects arising during casting and cool- 
ing down of the ingot. Therefore everv 
means must he taken to avoid these 
defects and to obtain sound ingots. 


Influence of PhoMplumig on 
Branscs 

A. I’ortevin has discussed this ques- 
tion before the Nancy Congress of 
the Technical Foundry Association of 
France. The question having been 
put to him whether any deleterious 
effects may result from the presence 
of phosphorus in cast brasses, two 
series of alloys with increasing amount- 
of phosphorus were prepared and 
tested. In the first series (a brass) 
the copper content was about 68 per 
cent, in the second (a + brass) about 
58 per cent. Both sand-cast and chil 1 - 
cast bars were tested. The results 
tabulated in the paper show that up 


to 0.05 per cent phosphorus does not 
affect the mechanical properties in any 
considerable degree; on the contrary, 
if 0.50 per cent is reached, a consider- 
able decrease in resilience and in elon- 
gation after rupture occurs. 

Microscopical investigations show 
that phosphorus is responsible for the 
occurrence of a new constituent, most 
probably the phosphide Cu.P. This 
constituent appears in the first series 
when the percentage of phosphorus 
reaches 0.05 per cent, and in the second 
series after 0.50 per cent. These fig- 
ures may he taken to represent the 
solubility of phosphorus. 

The velocity of cooling does not seem 
to affect the rate of separation of the 
phosphides, neither does it alter the 
relative amounts of a and p' in the 
second series of alloys. 

It follows that up to the content of 
0.05 per cent, phosphorus would not 
cause any inconvenience in brasses; it 
will, however, he different with higher 
amounts. 

In his concluding remarks the author 
draws attention to the fact that phos- 
phorus will not act as a deoxidizer in 
brasses, as the heat of formation of 
the oxide of zinc is greater than that 
of phosphorus, and consequently the 
former will remain in solution even in 
the presence of phosphorus. For its 
elimination more powerful deoxidizers, 
like magnesium or aluminum, would he 
needed. 


Reclamation of Used Petroleum 
Lubricating Oils 

In Technologic Paper 228 of the U. S. 
Bureau of Standards, Dr. W. H. 
Ilerschel and A. J. H. Anderson 
describe a series of tests with an ap- 
paratus for reclaiming oil which has 
been subjected to severe conditions of 
service. By the use of a coagulant it 
was found that reclaimed oils could be 
obtained which would stand the usually 
accepted tests such as viscosity, flash 
point and sediment, although the flash 
point was slightly lowered. The authors 
do not regard the tests as conclusive in 
regard to the efficiency of the process 
in reducing the organic acidity, since 
the oils they used had not been in serv- 
ice long enough to become very acid. 
The necessity of reducing this acidity 
to a low value is, however, open to 
question, since there appears to be no 
danger that the acidity would ever be- 
come high enough to cause corrosion, 
except perhaps of lead and zinc. The 
cause of sludge formation in a used 
lubricating oil is not at all clear, but it 
appears to differ from an emulsion in 
requiring considerable time for its de- 
velopment. As an oil continues in use 
for some time it accumulates dust, car- 
bon and other materials in a finely di- 
vided state, and the most probable 
explanation appeared to he that the 
sludge is a case of a permanent emul- 
sion due to carbon or dust in a'colloidal 
condition. However this may be, it is 
evident that all finely divided as well as 
coarse impurities should be removed 
from used oils in reclaiming them. 
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Converting Formates Into Oxalates — 
According to the invention described in 
this patent, the formate is converted 
directly into the oxalate without the ad- 
dition of any foreign substance, in the 
presence of air, and by simply and effi- 
ciently arranging and controlling the 
heat zones to which the formate is sub- 
jected. The apparatus in which this re- 
action is carried out provides for pass- 
ing the formate through a preliminary 
heating zone by which it is rendered 
plastic and then subjecting it to heat 
not greater than 220 deg. C., by which 
the formate is rendered molten. At 
this temperature the formate is stable 
and there is no liability that it will be 
converted into carbonate. Having 


slowly raised the temperature of the. 
formate to 220 deg. C., the liquid for- 
mate is then suddenly raised to the 
temperature necessary to drive off its 
molecule of hydrogen— i.e., to a tem- 
perature between 360 deg. C. and 440. 
deg. 0. This is accomplished by spread- 
ing the liquid formate thinly over hot 
surfaces at the requisite temperature. 
By this means the liqtlid formate is con- 
verted into oxalate almost instantly — 
that is to say, the conversion does not 
take more than 2 or 3 seconds. From 
this brief outline of the process it will 
be recognized that the quantity of car- 
bonate produced is negligible. The 
great difficulty heretofore existing in 
the manufacture of oxalate from for- 
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mate has been to raise the temperature 
to the point at which it converts tin 
formate into oxalate so rapidly ’thal 
carbonate formation will be prevented 
(1,445,162; Herman W. Paultls, as< 
signor to Royal Baking Powder Co 
Feb. 13, 1923.) 


Preventing Evaporation of Stortaj 
Liquids — Among the more importanl 
patents affecting the petroleum indus- 
try is one recently granted to Franlc A, 
Howard, George H. L. Kent and James 
M. Jennings, covering the invention of 
a foam or foam-producing liquid in- 
tended to float upon the surface of 
volatile liquids such as crude petroleum, 
gasoline and the like, for the purpose 
of preventing evaporation. The foams 
described are permanent or stable in 
character — that is, they do not break 
down fqr a considerable storage period. 
They retain their fluent condition dur- 
ing their entire life, or they may be 
such as to congeal or solidify at ordi- 
nary atmospheric temperatures. 

The liquid base for the preparation 
of a foam in accordance with the pres- 
ent invention may contain from 5 to 15 
per cent of water, although preferably 
between 5 and 8 per cent. From 3 to 
10 per cent of glue is incorporated in 
the liquid together with 5 to 15 per cent 
of cornstarch or an equivalent starchy 
material. Glucose or an equivalent ma- 
terial, such as blackstrap molasses, and' 
glycerine are incorporated in the liquid, 
the combined proportion of these added 
constituents being from 40 to 80 per 
cent. From 4 to 8 per cent of calcium 
chloride is included in the mixture. Ap- 
parently this increases its tensile 
strength at low temperatures. A suit- 
able setting agent, such as ferrous sul- 
phate, is incorporated in the extent of 
from 1 to 2 per cent. From ft to 16 
per cent of a suitable foaming agent, 
such as the sodium salt of sulphonic 
acids obtained from mineral oil sludge, 
may be incorporated, together with a 
suitable preservative as desired. - , 

An example of a suitable foam-form- 
ing liquid, prepared in accordance with 
this patent, would be as follows; glu- 
cose, 50 per cent; glycerine, 24 per 1 
cent; cornstarch, 10 per cent; calciuih 
chloride, 5.5 per cent; glue, 3 per cent; 
ferrous sulphate, 0.1 per cent; sulphonip 
acid salt, 1 per cent, borax, 1 per cent, 
and water, 5.4 per cent. (1,443,538; 
assigned to the Standard Development 
Co. Jap. 30, 1923.) 

Nitrocellulose Composition — Hans T. 
Clarke has discovered that a nitrocellu- 
lose composition of desirable* properties 
can be obtained by compounding cellu- 
lose nitrate with the salicylates of the 
higher aliphatic alcohols, such as nor- 
mal butyl salicylate, amyl salicylate 
and isobutyl Salicylate. The ingredi- 
ents are combined by the use of a com- 
mon solvent, 

He incorporates in 400 to 600 fcarts 
of an acetone and methyl alcohol mix- 
ture, 100 parts of nitrocellulose, 20 to 
60 parts of fusel oil, normal butyl aico- * 
hoi/' Isobutyl alcohol and 1 to 70 parts * 
of luminal butyl salicylate. The in- 
gredients are of commercial grades, 


American Patents Issued Feb. 27, 1923 


The following numbeis have been 
selyi ted ftoin the latest available issue of 
the Othruil Gazette of the United States 
I ’ulent office because they appear to 
ha vi pertinent interest for (’hem tf Met. 
readers They will be studied later by 
('hnn. <( Met *« staff and those which, in 


our Judgment, are most worthy will be 
published In abstract. It is recognized 
thal we cannot ulwajs anticipate our 
i cadet k’ Interests and accordingly this 
advance list is published fot the benefit 
of those who may not cate to await our 
Judgment and synopsis 


1,146.461 — Method of and Apparatus 
for Measuring (Jas. Charles W. Ilmman, 
Winchester. Mass ; Nathaniel C Nash. 
Jr, executor of said Charles W. Ulti- 
ma ti, deceased. 

1. 1 16.480 -Process and Apparatus for 
Fume Control Robert S Perry, New 
Yoik, and Paul W. Webster. Pelham 
Manor, N. Y , assignors to Perry & Web- 
stet, Inc, New r York. 

1.446,546 Method and Apparatus fot 
the Fixation of Nitrogen Charles H 
Huettner, Cincinnati, Ohio 

1.446.550 — Process of Removing Im- 
purities From Resorcin. Thurston N. 
Dissosway, Flatbush, N. Y., assignor to 
Dissosway Chemical Co., Inc., Brook- 
lyn, N. T. 

1.446.551 — Process of Purifying Resor- 
cin. Thurston N. Dissosway, Brooklyn. 
N. Y., assignor to Dissosway Chemical 
Co.. Brooklyn, N. Y. 

1,446,578 — Process of Making Sul- 
phates Harry Pauling, Berlin, Grune- 
wald, Germany. 

1,446,606 — Process and Apparatus for 
Extraction of Oils From Vegetable Mat- 
ter. Matthew Whitehead, Kingston- 
upon-Hull, England, aNslgor of one-half 
to Ernest Scott, Kingston-upon-Hull, 
England 

1,446,637 — Manufacture of Lithopone. 
Frank G. Breyer, Palmerton. and Clay- 
ton W. Farber, Bowmanstown, Pa., 
assignors to the New Jersey Zinc Co., 
New York. 

1,446,651 — Continuous Evaporator for 
Vegetable and Fruit Pulps. Fernando C. 
Marzo, Placentia, Calif. 

1.446.736 — Manufacture of Hydrogen 
ami Oxygen. Farley Granger Clark, 
Toronto Ont., Canada. 

1 1 446.737- ;-Treatment of Raw Rubber 
and Like Plastic Substances. Samuel 
cieland Davidson, deceased, late of Bel- 
fast, Ireland, Alfred Agar, Holy woml, 
Ireland, and Hugh Taylor Coulter, Bel- 
fast, Ireland, executors. 

1,446,778 — Process for Electrical Pre- 
cipitation of Suspended Particles From 
Gases. Gustav A. Witte. Philadelphia, 
la, assignor to International Precipi- 
tation Co . Lo» Angeles, Calif. 

1,446.818 Production of Diarylgua- 
nideno, John Young, Caldwell, N. J., 
and Elmer G. Crookman, Buffalo, N. Y., 


assignors to National Aniline & Chem- 
ical Co , Inc. New York. 

1,446,844 — Drying Kiln. Alexander R. 
Duff, Toronto. Ont., Canada. 

1,446.863— Gypsum Calcining Appara- 
tus Sheldon E. Townley. East Orange, 
and Frederick E. Townley, Newark, 
N J 

1.446.872 — Process of Making Orgun'e 
Oxides. Benjamin T Brooks, Baysldc, 
N. Y. ; assignor to Chadeloid Chemical 
Co, a corporation of West Virginia 

1.446.873 — Process of Making Chlor- 
hydrins of Organic Liquids. Benjamin 
T Brooks, Bayside, N. Y., assignor to 
Chadeloid Chemical Co., a corporation of 
West Virginia. 

1,446,874 — Process of Dehydrating 
Chlorhydrlns. Benjamin T. Brooks, Bay- 
side. N. Y., assignor to Chadeloid Chem- 
ical Co., a corporation of West Virginia. 

1,446,888 Method of Treating Fibrous 

Material. Eduard Dyckerhoff, Blume- 
nau, Germany. 

1,446,933- Process for the Manufac- 
ture of Black Carbonaceous Pigment. 
Vernon H. Schnee, Ithaca, N. Y. 

1,446,953 — Process for the Recovery of 
Tin and Iron Products From Tinned- 
Iron Waste. Harry V. Welch, Los 
Angeles, and Walter A Sheek, Long 
Beach, Calif assignors to international 
f’recipltatloii Co., Los Angeles, Calif. 

1,446,984 — Method of Revivifying 
Spent Catalysts and Apparatus Therefor. 
Thomas Midgley. Jr., Dayton, Ohio, 
assignor, by mesne assignments, to Gen- 
eral Motors Research Corporation, Day- 
ton, Ohio 

1,447,008— Fuel and Method of Pro- 
ducing Same. Llndon W. Bates, Mount 
Ijebanon, N. Y. 

1,447,014 — Ejecting Apparatus for 
Exhausting Air or Other Fluids. Ray- 
mond N. Ehrhart, Pittsburgh, Pa., as- 
signor to Elliott Co., 1’ittsburgh, Pa. 

1,447,052 — Method and Apparatus for 
Removing Liquid and Salt Deposits From 
Gas Wells. Michael M. Sweetman, 
Kansas City, Mo. 

1 4 47,128 — Self -Regulating Ammonia- 
Making Process Luigi Canale, Rome, 
Italy, assignor to Casale Ammonia Co., 
Lugano, Switzerland. 

1,447,143 — Manufacturing of Lead 
Alloys. Walther Mathesius, Charlotten- 
burg, Germany. 


Complete specifications of any United 
States patent may be obtained by remit- 


ting 10c. to the Commissioner of Patents, 
Washington, D. C. 
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, having sufficient purity to provide the 
necessary transparency and compara- 
tive freedom from color required by the 
# finished film. The ingredients are thor- 
oughly mixed and filtered if desired. 
The film made from this solution still 
contains the higher alcohols in part 
with the nitrocellulose and butyl sali- 
cylate, and these have the effect of 
enhancing the stability of the film as 
well as increasing its flexibility. ( 1 
444,3311; assigned to the Eastman Ko- 
dak Co. Feb. 6, 1923.) 

Cellulose - Ether Composition — In 
order to provide a solvent which will 
dissolve such large proportions of cellu- 
lose ethers that thick or viscous solu- 
tions may be obtained for use in plastic 
and film-making arts, and also to pro- 
vide a cellulose-ether solution which 
may be manufactured into a strong, 
flexible, transparent film, Stewart J. 
Carroll has secured a patent for a spe- 
cial combination of solvents. He has 
discovered that a satisfactory and use- 
ful solvent may be prepared by mixing 
various alcohols with phenyl propyl 
alcohol. For instance, he combines 
methyl alcohol, ethyl alcohol, propyl 
alcohol, isopropyl alcohol, butyl alcohol 
(normal, iso or secondary) and fusel 
oil or the amyl alcohols, either singly 
or in various mixtures, with phenyl 
propyl alcohol. The proportions may 
be very greatly varied in a very useful 
range, from 50 to 10 parts by weight 
of alcohol mixed with 50 to 90 parts of 
phenyl propyl alcohol. The patent 
points out that the phenyl propyl, be- 
ing of comparatively low volatility, re- 
mains in considerable amounts in the 
film and imparts useful- properties to it. 
(1,444,331; assigned to Eastman Kodak 
Co. of Rochester, N. Y. Feb. 6, 1923.) 

Cellulose-Ether Composition — A pat- 
ent designed to accomplish somewhat 
the same object as outlined in the pat- 
ent just described (1,444,331) has been 
granted to William R. Webb and as- 
signed to the Eastman Kodak Co. In 
the process described in this patent a 
cellulose-ether such as water- insoluble 
ethyl cellulose is dissolved in a mixture 
of ethylene chlorhydrin and methyl 
alcohol or other lower monohydroxy ali- 
phatic alcohol. The proportions recom- 
mended are 1 part of ether to 4 to 6 
pans of ethylene chlorhydrin. (1,444,- 
406. Feb. 6, 1923.) 

Manufacture of Anthraquinone and 
Phthalic Anhydride — Heretofore one of 
the principal methods of preparing an- 
thraquinone has been by the high-tem- 
perature catalytic air oxidation of an- 
thracene, the anthracene being in more 
or less high state of purity— that is to 
say, it contained from 70 to 100 per cent 
of anthracene. It is now reported that 
anthraquinone can be produced effi- 
ciently from anthracene press cake by 
the Oxidation of the anthracene in the 
presB cake; that phthalic anhydride is 
produced at the same time by the oxida- 
. tion of the phenauthrene in the press 
cake; and that the carbazol present in 
the press cake may be recovered by 
prior separation before the substances 


are passed over the catalyst. Or, if 
desired, the carbazol may be allowed to 
remain and a large proportion of it 
passes over the catalyst unchanged and 
can he recovered along with the prod- 
ucts of oxidation. The catalyst used 
for this operation consists of vanadic 
oxide, although oxides of molybdenum 
or chromium may be employed. (1,- 
444,068. H. 1). Gibbs, assignor to E. I. 
du Pont de Nemours & Co. Feb. 6, 
1923.) 

Recovery of Potash From Distillery 
Waste— Carl Haner, Jr., of Baltimore, 
has assigned to the U. S. Industrial 
Alcohol Co. a patent for recovery of 
potash from the distillery waste or slop 
left after the alcohol has been separ- 
ated from the alcohol producing ma- 
terial. As indicated in the diagram, the 
distillery waste is forced through noz- 
zle 1 into the heated chamber 8. The 
chamber is originally heated by means 
of a bed of coal labeled 11. Later the 
process is self-supporting as far us heat 
is concerned. Potash separates as an 



ash from the burning waste and falls 
to a large extent through the grate bars 
9 and is collected in the clean-out pit. 
The gases pass through pipe 13 into a 
chamber 14, down which the gases are 
forced by means of a baffle plute 15. 
The potash which remains in the flue 
gases is thus separated out here and 
cleaned out occasionally through the 
clean-out doors. It will be noted that 
the waste is sprayed upward in the com- 
bustion chamber and furthermore dur- 
ing the operation the grate bars must 
be raked with a rabble to facilitate the 
passage of the potash. (1,444,833. Feb. 
13, 1923.) 

Refractory — As a lining for heating 
furnaces in general, and for electric 
furnaces in particular, Charles A. 
Seharshu has patented and assigned to 
the General Electric Co. a refractory 
consisting of a mixture of crystallized 
magnesia, calcined magnesia and a car- 
bonaceous binder, heated to from 1,700 
to 1,800 deg. C. under conditions per- 
mitting elimination from the surface 
of the carbon residue resulting from 
decomposition of the binder. The mass 
is thus converted into a sub-vitreous 
condition by condensation of sublimed 
magnesia in intercrystalline spaces. 

It is claimed for a refractory lining 
made in this way that it may be used 
without appreciable softening at the 
highest temperatures used in electric 
steel furnaces and at these tempera- 


tures the lining is converted into a 
mass so hard that it has a metallic ring 
at operating temperatures. It is also 
claimed that the lining so made has 
great resistance to chemical action of 
slags even at the highest temperatures. 
This lining is strong mechanically and 
has not cracked or deteriorated under 
an almost indefinite number of fur- 
nace runs. There is no expansion or 
contraction at temperatures up to 1,800 
deg. C. (1,444,527. Feb. 6, 1923.) 

Solidifying Materials— This invention 
is for the purpose of solidifying various 
materials, more particularly those 
which change during the process of 
manufacture from a viscous condition 
to a crystalline condition with the evolu- 
tion of heat. Materials of this kind arc 
combined by boiling the ingredients in 
a container and the resulting mixture is 
then permitted to cool. Due to the 
evolution of heat during the process of 
crystallization, a great deal of time is 
necessary for the cooling to take place, 
and with some mixtures such a high 
temperature is reached that the mass 
fuses and becomes difficult to grind. 
Also, if allowed to solidify in large 
masses, the material becomes difficult to 
remove from the containers. 

The objects of the present invention 
are to expedite the crystallization of 
the material, to enable it to be easily 
ground, to eliminate much of the work 
incident to removing the material from 
the container and generally to simplify 
the process. 

The method employed is as follows: 
The material while in liquid form is 
spread in a thin layer on a cooling sur- 
face in the form of a drum. It remains 
on this surface until cool and in a 
viscous condition. The drum is cooled 
by the circulation of a cooling medium 
through its interior. It is revolved by 
mechanical means and in the course of 
its revolutions a scraper removes the 
viscous material from its surface at the 
desired point. After the material is 
removed from the cooling drum it is 
spread out on a traveling belt, on which 
the crystallization takes place. Since 
the material is in the form of a thin 
layer on this belt while the crystalliz- 
ing process is under way, the heat 
evolved is readily dissipated, hence 
shortening the time required for solid- 
ification. The conveyor is made suffi- 
ciently long for the crystallization to 
take place completely, and at the end of 
the conveyor the crystallized material is 
dumped off into a bin, hopper, car or 
wherever may be desired. (1,445,004. 
Edwin Cowles, assignor to the Electric 
Smelting & Aluminum Co., of Lockport, 
N. Y. Feb. 13, 1923.) 

Pure Liquid Hydrocyanic Acid — W. G. 
Dingle was awarded patent 1,304,745 
dated May 27, 1919, relating to the 
preparation of crude liquid hydrocyanic 
acid. The present patent deals with 
the production of pure liquid hydro- 
cyanic acid. Thijs is accomplished by 
condensing the gas to liquid form and 
reconverting it into gas before it is 
finally condensed. ( 1 , 445 , 303 . F'eb. 
13 , 1923 .) 
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British Patents 

For complete specifications of any British 
patent apply to the Superintendent British 
Patent Office, Southampton Buildings, Chan- 
cery Bane, London, England. 

Treating Silicates — Insoluble minerals 
containing alkali metals, such as feld- 
spar, are heated with fusible salts at 
a temperature not higher than about 
650 deg. C., or less if the heating is 
effected under pressure. The reaction 
mixture is extracted with water and the 
soluble alkali salts separated in known 
manner. Suitable fusible salts men- 
tioned are the chlorides of calcium, 
barium, iron, zinc, manganese and 
aluminum; magnesium sulphate; and 
barium nitrate. Mixtures of these salts 
may be employed. In an example, 100 
parts of ground feldspar are heated 
with about 200 parts of calcium chloride 
at a temperature of 650 deg. C., and the 
resultant mass extracted. Hydrated cal- 
cium chloride may be used if the heat- 
ing is effected under pressure. (Br. 
Pat. 188,454. Plauson’s, Ltd., London. 
Dec. 30, 1922.) 


Cellulose Ethers — The inventor pro- 
poses to reduce the quantity of water 
present during etherification by addi- 
tion of dehydrating compounds, in 
amounts preferably less than half the 
weight of the cellulose. The amount of 
caustic alkali or other base used in the 
etherification is at least equal to and 
preferably exceeds in the ratio of 3:1 to 
PL1 or more the weight of water pres- 
ent or added. By the use of such water - 
binding agents, the alkali is more firmly 
seated on or united to the cellulose, and 
the etherification may be carried out 
with reduced quantities, even down to 
theoretical quantities, of alkali and 
etherifying agent. Suitable water-bind- 
ing agents are the oxides of the alkali 
and alkaline earth metals, the hydrides 
of calcium and magnesium, the metals 
calcium, barium and sodium, and soda- 
nude and sodium ethylate powder. 

The compounds formed by the union 
of the water-binding agent with the 
water present may constitute in part 
or wholly the alkali or base necessary 
for the etherification; the hydroxides 
of the alkaline earth metals may be em- 
ployed as the base, but with these, be- 
ing weaker, the etherification may be 
conducted at temperatures higher than 
those necessary with the caustic alkalis. 

In order better to control the tem- 
perature during the removal of the 
water, the water-binding agents are 
preferably incorporated in the presence 
of diluents or solvents such as benzol, 
toluol, carbon tetrachloride, ether, 
ligroin or benzene, and the mixture is 
strongly cooled; the solvents or dilu- 
ents may also be employed during the 
etherification. The initial material is 
either cellulose or a near conversion 
product insoluble in dilute alkali at 
ordinary temperatures, or alkali-soluble 
cellulose derivatives from which such 
alkali-insoluble cellulose or conversion 
products may be reconstituted, or such 
reconstituted products themselves. In 
examples, cellulose impregnated with 
water is kneaded with sodium oxide 
either alone or with an addition of* 


caustic soda and preferably in the pres- 
ence of a diluent such as benzol, while 
cooling strongly, and to the mass which 
contains either no water or a very re- 
duced quantity, diethyl sulphate is 
added, the temperature being main- 
tained at 60 to 80 deg. C., or even at 
ordinary temperature or lower; instead 
of diethyl sulphate the corresponding 
methyl ester may be used, the tempera- 
ture in this instance being maintained 
at 0 deg. C. or lower, for example, at 
— 5 to • — 10 deg. 0.; cellulose impreg- 
nated with water and caustic soda is 
kneaded with calcium oxide, preferably 
in the presence of benzol, etc., while 
strongly cooling, and the etherification 
is effected by the addition of diethyl 
sulphate with or without the addition 
of a further quantity of solid caustic 
soda, the temperature in this instance 
being between 60 and 130 deg. C. Alter- 
natively, the water-binding agents may 
be added partly or entirely during the 
etherification. Specifications 12854/12 
and 6035/13 are referred to. (Br. Pat. 
187,639. H. Dreyfus, London. Dec. 20, 
1922.) 


Evaporating Liquids — Relates to 
multiple-effect apparatus in which 
vapor from the final effect, or from one 
of the final effects, is compressed and 
used as heating medium in the first ef- 
fect or one of the first effects. The 



energy required for the compression is 
derived from a natural direct source of 
mechanical energy, such as a fall of 
water, and heat losses are made up by 
steam from an electrically heated boiler, 
the energy for which is derived from 
the same source. The ordinary steam 
supply and condensing arrangements 
are retained in order that the amount 
of evaporation effected by the steam 
and by the energy of compression may 
be varied. Liquid is added to the vapors 
before or after compression, so as to 
absorb the superheat and generate 
makeup vapors. As applied to the ap- 
paratus described in specification 187,- 
260, in which a number of multiple- 
effect plants with overlapping tempera- 
ture ranges are used and in which the 
final effects of each plant are con- 
nected to a main 7 which leads by a 
valve 13 to a condenser 9, a branch pipe 
provided with a valve 15 leads to a 
compressor 17, the compressed vapors 
being led by pipes 25, 27 to the heating 
spaces 21, 23 of the first effects of each 
plant The condensates from each effect 
are cooled by flashing off vapor into 
ejects ht lower pressures and pass by a 


• main 33 to the condenser 9. The liqfcid 
to be evaporated fed through a pipe 45 
may be preheated in coils 66 , 67 by the 
vapor before or after compression and 
by non-condensible gases withdrawn 
from the heating spaces of the first 
effects of each plant by valved pipea 
41, 43. Non-condensible gases from the 
later effects are withdrawn by pipes 37, 
39 leading to the main 7. The liquid to 
be evaporated is fed in parallel to the 
effects of each plant and the concen- 
trated liquid is withdrawn in parallel 
through pipes 53, 55, vapors being 
flashed off to cool the liquid by con- 
nections 57, 59 to effects at lower pres- 
sures. Steam may be supplied, to the 
heating spaces of the first effects from 
an electrically heated boiler 69. (Br. 
Pat. 188,703. T. Rigby, Westminster. 
Jan. 10, 1923.) 

• T "'" 

Preventing Incrustation and Corro- 
sion — To prevent or reduce the corro- 
sive or fouling action of water on the 
walls of a boiler or on brass, copper, 
tin, rubber, glass, earthenware and the 
like, a mixture of one or more soluble 
chlorides and one or more soluble chro- 
mates or bichromates is added to the 
water. Sodium, potassium, ammonium 
or zinc chromate is preferably used. 
(Br. Pat. 188,778. E. R. Jones and W. 
S. Smith, Westminster. Jan. 10, 1923.) 

Ferric Oxide Absorbent Gel — Ferric 
oxide is prepared in a form suitable for 
use in the absorption or adsorption of 
condensible gases and vapors. A ferric 
hydroxide gel precipitated from a ferric 
salt solution is washed, filtered, pressed 
and dried slowly, first at a moderate 
temperature and then at a higher tem- 
perature. The hydroxide gel is prefer- 
ably precipitated from a concentrated 
ferric salt solution by means of a dilute 
caustic alkali or alkali-carbonate solu- 
tion, the precipitant being slowly added 
to the ferric salt solution, with agita- 
tion, until a thick paste is obtained. 
The precipitate is washed with water 
containing small amounts of dissolved 
matter, filtered and pressed into slabs 
or extruded through holes in a die. The 
first drying is effected slowly at a tem- 
perature of 26 to 36 deg. C., a hard 
brittle product being obtained. The sec- 
ond drying is accomplished either in a 
current of air at a temperature of 110 
to 160 deg, C., or in a vacuum, in which ’ 
case the temperature is preferably 
raised slowly from 100 to 160 deg. C. 
and may afterward be slowly increased 
to 250 deg. C. (Br. Pat. 188,786. B. 
Lambert, Oxford. Jan. 10, 1923.) 


Phenylglycine — Phenylglycine is ob- 
tained from trichlorethylene and aniline 
by a modification of the process of * 
specification 173,540. One molecular 
proportion of trichlorethylene is slowly 
pumped into a mixture of slightly more 
than one molecular proportion of ani- 
line and a base such as milk of lipie at 
170 to 180 deg. C. An example of the 
method is given, the phenylglycine salt 
obtained being worked up in the usual , 
maty* ' . (Br. Pat 188,933. British 
Dye*tui?s Corp., Ltd., and M. Wyler, of 
Blackley, Manchester. Jan. 10, 1928.) 
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Technical News of the Week 


Current Events in the Chemical, Metallurgical and Allied Industrial Helds 
Legislative Developments — Activities of Government Bureaus, Technical Societies and Trade Associations 



World Petroleum Output Shows 
Increase in 1922 

American Petroleum Institute Estimates 11 Per Cent More 
Production Than in Previous Year 

Mexican Official Figures Show Drop 


HE American Petroleum Institute 
estimates the world’s petroleum 
production in 1922 at 851,540,000 bbl , 
compared with 705,065,000 bbl. reported 
by the U. S. Geological Survey for 1921. 
The increase in 1922 amounted to 84, 

475.000 bbl., or 11.3 per cent. 

The United States produced 551,197,- 
000 bbl. in 1922, or 64.7 per cent, of the 
total world production. In 1921 the 
United States produced 472,188,000 bbl., 
or 61.7 per cent of the world produc- 
tion in that year. The increase in the 
United States production in 1922 
amounted to 79,014,000 bbl., or 16.7 
per cent. Mexico produced 185,057,000 
bbl. in 1922, amounting to 21.7 per cent 
of the world production. In 1921 
Mexico produced 193,397,587 bbl., or 
25.3 per cent of the total production 
that year. The decrease for Mexico in 
1922 amounted to 8,340,587 bbl., or 4.3 
per cent. In 1922 the United States and 
Mexico combined produced 80.4 per cent 
of the world production and in 1921 

87.0 per cent. Substantial increases in 
production in 1922 are shown by Persia, 
Peru, Sarawak, Argentina and Ven- 
ezuela, while Colombia showed its first 
commercial production. 

Wherever possible 1922 production 
figures are official final figures or official 
estimates. In converting the figures of 


Kalinin ted World 

Petroleum 

Production 


1922, 

*1921, 


Bhl 

Bbl 

United States 

SSI ,197,000 

472,183,000 

Mexico 

I85.0S7.000 

193.397,587 

Russia 

3 S. 09 1,000 

29,150,000 

Persia 

2I.IS4.000 

16,672.540 

Dutch Kant Indies 

16,000,000 

16,958,105 

Rounianm 

9,817,000 

8,368,000 

India 

7,980,000 

8,000,000 

Peru 

S, 3 32.000 

3,699,280 

Poland itJalMMiii 

S, II 0,000 

5,167,000 

Sarawak 

2.9 IS, 000 

1.411,000 

Argentina 

2,074,000 

1,747,410 

Trinidad 

2, 44 S, 000 

2,354,000 

VencRiieln 

2.33S.OOO 

1,433,000 

Japan aiul Formosa 

2.004,000 

2,447,000 

Egypt 

1,188,000 

1,255,000 

France 

494,000 

392,000 

Colnnihia 

323.000 

German \ 

200.000 

200,000 

Canada 

179.000 

190,338 

Italy 

31.000 

34 400 

Algeria 

Other* , 

9,000 

2.688 

5.000 

2,652 

Total 

851,540.000 

765,065,000 

* Figures for 1921 are the** of the l 
Survey. 

S Geological 


certain countries from tons to barrels, 
equivalents are stated in United States 
barrels of 42 gal., based upon the aver- 
age specific gravity of the oil of each 
country. All the figures shown for 1921 
are those reported by the U. S. Geolog- 
ical Survey. 

The Institute estimates that the daily 
average gross crude oil production in 
Ihe United States for the week ended 
March 3 was 1,795,400 bbl., as compared 


Calendar 

Tin* following important technical 
tnrrtUiKM ate .scheduled for the Im- 
mediate future 

Amkhican ('HRMlt’AL Sooikty 

New Haven, Conn , April 3-7 
Amkhican Foundry men's Association 
Cleveland, O, April 28-May 1 
Amkhican On. Cukmjhth’ Society 

Hot Springs, Ark., April 30-May 1 
Socikty ok Industrial Enuin kicks 

Cincinnati, O, April 18-20 
‘VICIKTY <>K ClIKMTCAL INDUSTRY 
New Yoik, tegular meeting. March 23 
Socikty of Chemical Industry 
New York, Joint meeting with 

other societies, April 20 


with 1,784,700 bbl. for the preceding 
week, an increase of 10,700 bbl. The 
daily average production east of the 
Rocky Mountains was 1,165,400 bbl., 
as compart'd with 1,154,700 bbl., an in- 
crease of 10,700 bbl. California pro- 
duction was 630,000 bbl., the same as 
the previous week. 

The following are estimates of daily 
average gross production for the weeks 
ended March 3, Feb. 24, 1923, and March 
4, 1922: 


The total production of petroleum in 
Mexico during the year 1922 was 185,- 
0t>7 249 bbl., a decrease of 9,698,463 bbl. 
from the previous year, when the total, 
production was 194,755,712 bbl., accord- 
ing to figures compiled by the Mexican 
Service Bureau from the official docu- 
ments of the Secretaria de Hacienda y 
Credito Publico. 

Of the total 46,763,959 bbl. was pro- 
duced in the Tampico district, an in- 
crease of 4,653,302 bbl. over the previ- 
ous year, and 138,280,924 bbl. in the 
Tuxpam district, a decrease of 14,362,- 
098 bbl. from the previous year. In 
addition to these two fields, the Mexi- 
can Eagle produced 12,366 bbl. in the 
Isthmus. The production of the Tux- 
pam- Isthmus zones is light oil and that 
of Tampico is heavy oil, with the excep- 
tion of 1,450,279 bbl. of heavy oil pro- 
duced in the Tuxpam district by well 
No. 2, Molino, of the Penn-Mex. Fuel 
Co. and wells Nos. 2 and 6, San Ger- 
enimo, of the Mexican Eagle. 

The largest producer was the Huas- 
teca Petroleum Co., with 55,604,871 bbl., 
all of which was light oil and repre- 
sents 30 per cent of the entire Mexican 
production. This is an increase of 26,- 
140,165 bbl. over the previous year, or 
88.7 per cent (in addition the Mexican 
de Pretroleo, South America, another 
subsidiary of this company, produced 
1 833,554 bbl. of heavy oil). This is a 
remarkable showing in view of the fact 
that the entire production was in the 
south fields, where there has been a con- 
siderable amount of salt water invasion. 

The exports from Mexico for the year 
1922 were 180,872,239 bbl., an increase 
of 8,557,907 bbl. over the previous year, 
when 172,304,332 bbl. was exported. 
This increase of exports was due in a 
large measure to the increased produc- 
tion of Huasteca Petroleum Co. and the 
drawing of oil from storage by the 
other companies. The largest exporter 
was the Huasteca Petroleum Co., with 
39,508,879 bbl., which consisted mainly 
of 32,315,793 bbl. of fuel oil and 5,892,- 
654 bbl. of crude gasoline. 


Daily Average Production 

(Figures in Barrels) 

✓ -1923 . 1922 



Mar, 3 

Feb 24 

Difference 

Mar. 4 

( Iklnhnmn 

414,400 

406,550 

Inc 7,850 

345,500 

Kansas 

80,600 

80,950 

Dec. 350 

82,000 

North Texas 

51,100 

50,250 

Inc 850 

50,850 

Cent ml Texas 

120,550 

124,050 

Dec 3,500 

205,150 

North Louisiana 

. .. 71,300 

70,750 

Inc. 550 

116,500 

Arkansas 

. . , 105,600 

103,750 

Inc K850 

34,300 

Gulf Coast 

104,450 

106,450 

Dec 2,000 

107,950 

Eastern 

108,000 

107,000 

Inc. 1,000 

110,000 

W j oining and Montana 

109,400 

104,450 

Inc, 4,450 

57,800 

California 

630,000 

630,000 


310,000 

•♦Total * . . . ..... 

1,795,400 

1,784,700 

Ino 10,700 

1,420,050 


* Daily average production. 
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S.O.C.M. A. Annual 'Meeting Hears 
Herty and Garvan 

Speakers Analyte Situation and Outline Future Plans— 
Need of Co-operation Is Keynote of Meeting 


P AST progress and future plans 
largely featured the address of Dr. 
C. H. Herty at the annual meeting of 
the Synthetic Organic Chemical Manu- 
facturers held March 7 at the Hotel 
Pennsylvania, New York City. 

F. P. Garvan also spoke, bringing out 
many points of interest both to manu- 
facturers and to the public. He empha- 
sized the absolute necessity of co- 
operation if the American dye industry 
is to progress. Education of the people 
to the menace of foreign monopoly was 
also stressed as an essential to a healthy 
state of the American industry. 

Dr. Herty’s remarks, broad in scope, 
threw much light on the situation and 
upon the activities of the association, 
which he outlined from the trials and 
triumphs of the past year to the plans 
for the coming year. Dr. Ilerty opened 
his remarks by saying: 

“The constitutional year just ending 
may well be designated one of the most 
remarkable periods through which any 
branch of industry has passed. Faced 
at the outset with a Congressional in- 
vestigation, avowedly proposed with 
hostile intent; engaged for months in 
a struggle for legislation assuredly pro- 
tective against a vicious foreign com- 
petition; shaken for a while to its very 
roots by an unexpected governmental 
attack upon the governmental author- 
ized holding of important patents; bear- 
ing throughout this period the brunt of 
a general industrial depression; surely 
these have been times to try men’s 
souls. And yet at the close of the year 
e find the clouds dispersed, our indus- 
try enjoying a far larger measure of 
sympathetic public understanding, con- 
stantly increasing cordial relations be- 
1 ween producers and consumers, ample 
contentment with the quality and price 
of our products and consequent placing 
of orders which insure prosperous times 
ahead.” 

Public Support Gaining 

The problem of molding intelligent 
public opinion, of showing the public the 
real nature and significance of the dye- 
stuff industry, is difficult but not im- 
possible. Dr. Herty cited the public 
support which is being given to the 
industry by the medical profession, 
which is coming to realize the impor- 
tance of the industry to the public 
health of the nation. The work of the 
Chemical Foundation in regard to fos- 
tering public opinion of the right sort 
by showing the vital importance of 
chemistry to every line of human 
endeavor was highly praised. 

In commenting upon relations with 
Germany, he spoke of the protest 
offered by .the association against the 
revival of the patent convention of 1909. 
The matteiv is still, .unsettled anjf is. 
likely to become an issue of decided 
importance. Co- operation With Hie 


U. S. Army in the study of war essen- 
tials and the advance of public welfare 
through doing away with stream and 
air polution also were discussed. 

Commercial development, especially 
through the assistance of information 
furnished by government bureaus, was 
urged as an indication of progress. 

President Herty said in conclusion: 

Portentous Changes Imminent 

‘‘As we begin this second year of 
our association’s existence, portentous 
changes seem imminent in world con- 
ditions of the chemical industry. No 
one can predict what may result from 
the occupation of the Ruhr and from the 
dislocation of normal business activity 
in all parts of the occupied area in 
Germany. Official statements of the 
Department of Commerce make clear 
that already prompt forwarding of ex- 
ports is being seriously hampered; 
doubtless the embargo on shipments 
from the Ruhr to others parts of Ger- 
many will soon make its demoralizing 
influence felt in a shortage of crudes 
and intermediates. 

“The nation which purposely inflated 
its currency, partly for the sake of 
regaining control in foreign markets, is 
now paying the price of such de- 
bauchery. Whatever the outcome, the 
fact is once again brought home closely 
that as to the products of our industry 
America must make itself forever in- 
dependent. Therefore upon us is laid 
afresh the responsibility of seeing that 
this independence is gained. 

“How can it be done? The industry 
must seriously set about the task of 
expanding our lines of products as 
quickly as possible, so that no consumer 
may feel the need of looking beyond our 
shores to cover fully his every need. 
To do this the research chemist must be 
given fullest opportunity to lead the 
way, the best of engineering talent 
must be employed to translate effec- 
tively the results of laboratory research 
into terms of highest efficiency in plant 
operations, and financing must be sound. 

‘*It is no inviting field into which 
novices may rush, but the experience 
gained during the past 5 years must 
be utilized to the maximum. The daily 
evidences of how brilliantly that ex- 
perience has been achieved gives full 
conviction that the task will be fully 
met. It is an inspiring thought that 
over and above the normal satisfaction 
arising from work well done and reason- 
able profits justly earned there stands 
the loftier feeling that through the 
success of our efforts we are contribut- 
ing directly to the security of the na- 
tion, the health of our people and the 
economic independence of our country.” 

A sidelight showing the consumer's 
growing interest hr American chemical 
industry, appears in a ietter written* by 
John P. tyood, president of the Ameri- 


Boll Weevil Campaign Electa 
Officers 

Organized activity is well under w^y 
at the headquarters of the National 
Campaign for Boll Weevil Control. Dr. 
Miller Reese Hutchison, president- and 
general manager, whose position in. 
regard to the American Cotton Asso- 
ciation is clear since he has definitely 
announced his severance of all con- 
nection with the same, is drawing men 
of prominence into the new organiza- 
tion. These appointments include 
Frank S. Bragg, vice-president Union & 
Planters' Bank & Trust Co., Memphis, 
Tenn., treasurer; general counsel, John 
D. Martin, Memphis, Tenn.; secretary; 
A. B. Meserlin, New York; assistant 
treasurer, Floyd Swift, Union & 
Planters’*Bank & Trust Co., Memphis, 
Tenn.; assistant secretary, M.’ V. 
Birney, New York. 


Australian Sulphur Duty . 
Favors Britain 

The Australian Government has de- 
cided to allow (he importation of sul- 
phur for use in the manufacture of 
superphosphates free of duty from 
Great Britain. Sulphur from other 
countries will be subject to a duty of 
10 per cent. 


can Woolen Association, to Dr. C. H. 
Herty, in which he writes: 

“It would have given me a great 
deal of pleasure, for myself and on 
behalf of those whom I represent, to 
renew the assurance so often given in 
the past of our very sincere and earnest 
desire for the prosperity and for the 
most complete and successful develop- 
ment of the American dye and chemical 
industries.” 

Officers of the Association 

The board of governors of the Syn- 
thetic Organic Chemical Manufacturers 
Association of the United States elected 
for the coming year are: President, 
Charles II. Herty; treasurer, F. P. Sum- 
mers, Noil Chemical & Color Works, 
New York City. 

Dyestuffs Section - F. E. Signer, vice- 
president Butterworth-Judson- Corpora- 
tion, New York City; August Merz, 
Heller & Merz Co., Newark, N. J.; C. N. 
Turner, Newport Chemical Works, Pas- 
saic, N. J.; F. P. Summers, Noil Chem- 
ical & Color Works, New York City; 
George H. Whaley, John Campbell & 
Co., New York City. 

Crudes and Intermediates Section — 
F. W. Pickard, vice-president E. I. 
du Pont de Nemours & Co., Wilmington, 
Del.; S. W. Wilder, Merrimac Chemical 
Co., Boston, Mass.; R. N. Wallach, 
Grasselli Chemical Co., New York City: 
William S. Weeks, Calco Chemical Co*, 
Bound Brook, N. J. 

Fine Organic & Medicinal Chemicals 
Section — A. S. Burdick, vice-president 
* Abbott Laboratories, Chicago, 111.; 
Herman Seydel, Seydel Chemical Co., 
New York City; G, F. Richmond, 
Antoine Chiris Co., New York City. 



614 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vot. 28, No. 11 


A.E.S.C. to Standardize 
Scientific Symbols 

Conference Reveals Strong Sentiment 
for Unified Technical Abbrevia- 
tions — Foreign Help Sought 

A recent conference held in New York 
City under the auspices of the American 
Engineering Standards Committee re- 
vealed a sentiment among engineers, 
scientists, government officials, business 
paper editors and industrial executives 
in favor of the unification of technical 
and scientific abbreviations and symbols. 

It was agreed that the standardiza- 
tion of abbreviations and symbols would 
result in decided mental economies. The 
present situation with respect to the 
use of abbreviations and symbols in 
engineering, scientific and other tech- 
nical fields is comparable to a language 
which has degenerated into a multi- 
plicity of dialects, each of which has 
to be translated for the users of the 
others. Abbreviations and symbols con- 
stitute an ever-growing and important 
part of the language of engineers, 
scientists, industrial editors and other 
technical men. The use of one symbol 
or abbreviation for several different 
terms and the use of several different 
symbols or abbreviations for one mean- 
ing are, however, at present causing a 
great deal of confusion, misunderstand- 
ing and often serious errors. 

Foreigners to Co-operate 

The conference was called upon re- 
quests from the American Institute of 
Electrical Engineers, the American So- 
ciety of Mechanical Engineers and the 
Association of Edison Illuminating 
Companies, to consider abbreviations 
and symbols, but after some discussion 
of the subject it was thought desirable 
to include as a part of the project the 
graphical symbols which arc used in 
engineering drawings, diagrams and the 
like for representing instruments and 
apparatus and components of them. 

It was agreed that the co-operation 
of foreign standardizing bodies should 
be sought in the development of the 
work. The importance of international 
uniformity in symbols is great on ac- 
count of the international character of 
much engineering and scientific work, 
and the importance of reference books 
and periodicals in foreign languages. 

The work will go forward under a 
committee organization developed m 
accordance with the rules and procedure 
of the A.E.S.C. 

Coil press Slarls Melal Inquiry 

The gold and silver industries are to 
be investigated during the Congres- 
sional recess. Miners, smelters and 
railway executives are to be called to 
Washington to confer with the commis- 
sion conducting the inquiry. The object 
of the investigation is to locate the 
causes of the depressed condition of the 
industry, including the production, mar- 
keting, transportation, sale and uses of 
gold and silver. Also the effect of de- 
creased production upon commerce, in- 
dustry, exchange and prices will be 
looked into. 


Tariff Board Splits on 
Flexible Plan 

The Tariff Commission has split on 
the question of the general policy to 
be followed in administering the elastic 
provisions of the new tariff law, and 
the differences of opinion have been 
put before President Harding for deci- 
sion. Upon his return from Florida 
the President is expected to determine 
the general line of activity to be car- 
ried on by the commission. 

Meanwhile the commission has de- 
cided to proceed with the investigation 
of the cost of production of twenty-five 
or thirty commodities, which have been 
made the subject of complaints, calling 
for an equalization of costs through 
the elevation or reduction of customs 
duties. The list of these commodities 
will be announced shortly. 

Plans for Procedure 

Field investigations into the costs of 
production of the chosen commodities, 
which include chemicals and textiles, 
will be made and public hearings are 
to be held. It is stated by the com- 
mission that it will be 2 months or so 
before sufficient information has been 
gathered to warrant commencement of 
the hearings. 

The Tariff Commission is enlarging 
its staff for this work and announces 
appointment of a chief and an assistant 
economist. Dr. John R. Turner, dean of 
the Washington Square College of New 
York University, has been appointed 
chief economist of the Tariff Commis- 
sion. 

I)r. A. L. Faubell, also of the Wash- 
ington Square College, was named as 
assistant chief economist. Their uni- 
versity duties, it is said, will require 
their attention until May 15, after 
which date they will assume their new 
posts with the Tariff Commission. 


Reforestation for Paper 
Pulp Industries 

Paper Makers' Interest in Timber 
Growth Increases — Many 
Firms to Aid Work 

As a result of the increasing scarcity 
of natural forest acreage available for 
exploitation by paper pulp interests, 
the manufacturers in this line are more 
and more turning their attention to re- 
forestation of cut-over lands. 

In this connection, the Chateaugay 
Pulp & Paper Co., Chateaugay, N. Y., 
has recently arranged with the New 
York State Department of Conservation 
for the planting of 150,000 Norway 
spruce trees for artificial reforestation 
for paper pulp supply. The Bogalusa 
Paper Co., Bogalusa, La., has trans- 
ferred to the state for technical forest 
management a total of 53,000 acres of 
land. It is proposed to co-operate with 
the state for the scientific growth of 
timber to insure permanent raw ma- 
terial supply for the local mills. The 
Mead Pulp & Paper Co., Dayton, Ohio, 
has been conducting a series of experi- 
ments in the Ohio Valley district for re- 
forestation with woods adaptable to 
pulp production, and plans to develop a 
large mileage for this purpose. 

In Maine, three paper companies are 
now giving active attention to future 
raw material source, utilizing spruce as 
well as pine. The Eastern Manufactur- 
ing Co., Bangor, is giving over land for 
this development, as are the Orono Pulp 
& Paper Co., Orono, and the Pejepscot 
Paper Co., Brunswick. 

The Canadian Department of Fores- 
try is working with the Price Brothers 
Co., Quebec, for the reforestation of 
land for mills of this organization. So 
far, 900 square miles has been turned 
over to the department for a pulp wood 
forest. 


Tariff Commission Studies Foreign 
Discrimination 

Unfair Treatment of U. S. Products Causes Complaints — 
Cottonseed Oil a Case in Point 


T HE retaliatory provisions of the 
new tariff bill may be invoked if 
the present investigations of the Tariff 
Commission confirm the numerous com- 
plaints of discrimination against Ameri- 
can commodities by foreign countries. 

The commission expects to complete 
its study of these complaints shortly. 
If the State Department agrees to the 
procedure initial steps in retaliation 
will then be taken. This will be 
difficult, according to the commission, 
because much of the discrimination is 
under the cloak of most favored nation 
clauses of commercial treaties. 

Cottonseed Oil Case 

Italian imports of American cotton- 
seed oil are an example. Italy h$s a 
most favored nation clause in its com- 
mercial treaty with the United States, 
but at the same time imposes a higher 


duty upon cottonseed oil than upon 
other oils usable for similar purposes. 
While the duty so imposed would apply 
equally to other nations, the fact re- 
mains that nearly all of the cottonseed 
oil originates in this country and the 
high customs rate on the commodity 
in comparison with other oils is con- 
sidered as in effect a discrimination. 

Other countries against which com- 
plaints of discrimination have been 
brought are Canada and Finland. 
Canada has a preferential tariff agree- 
ment with Great Britain and in addi- 
tion agreements with France and Japan 
which are complained of as operating 
in discrimination of this country’s 
products. American automobile manu- 
facturers complain that French cars 
enjoy a 30 per cent advantage com- 
pared with their product on entering 
Finland, • 
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Iota SigMft Pi of Yale Invites 
Women Chemists 

The Yale Chapter of Iota Sigma Pi, 
national honorary society for women 
in chemistry, announces that it extends 
a cordial invitation to all women in any 
branch of chemistry to attend the meet- 
ing of the American Chemical Society 
at New Haven, April 2 to 7. A special 
program is being arranged by the 
young ladies in the departments of 
chemistry and physiological chemistry 
in the Graduate School of Yale, and 
they also expect to take care of 
the entertainment of visiting women 
chemists. 

Iota Sigma Pi is represented by ac- 
tive chapters in a number of the lead- 
ing universities of the country and is 
proving a very valuable means of 
encouraging interest in the subject, es- 
pecially in graduate work. The require- 
ments for membership are a completion 
of forty year-hours of chemistry with 
a grade of B, but the major portion 
of the membership is composed of 
graduate students and women actively 
engaged in chemistry. Mme. Curie is 
one of the honorary members of the 
organization. 

Announcement will be made later 
of the special features of the program 
concerning this organization and the 
name of the speaker, a noted woman 
chemist, who will deliver a special ad- 
dress some time during the A.C.S. 
meeting. 

Hafnium Samples Coming to 
America 

The first definite information upon 
the discovery of hafnium is contained 
in a letter from Dr. G. Hevesy of Copen- 
hagen, the discoverer, to Dr. George F. 
Kunz, president of the New York Min- 
era logical Club. Dr. Hevesy wrote as 
follows: 

“We investigated a great number of 
zirconium minerals from all parts of 
the world, and we found in all these 
specimens 5 to 10 per cent of hafnium. 
Taking into account Clark’s estimate of 
the zirconium content of the earth- 
crust (0.018 per cent), our estimate of 
the hafnium content of the earthcrust, 
one to one hundred thousand, is cer- 
tainly not too high. All commercial 
preparations of pure zirconium contain 
1 to 5 per cent of hafnium.” 

Dr. Kunz’s Opinion 

Dr. Kunz, in commenting upon the 
discovery, said: 

“We are awaiting with the greatest 
interest more detailed information re- 
garding the special properties of this 
element. It is too early to say what 
commercial value it will have or what 
use will be made of it, but the discovery 
of new fundamental elements is so rare 
that this in itself is noteworthy. It 
may even exist in greater quantities 
than these two eminent scientists be- 
lieve.” 

Zirconium, from which the element 
was extracted, is in free commercial 
distribution, and is used in the manu- 
facture of refractive substances* 


Match Manufacturers 
Form Merger 

Corporation Perfected to Meet Competi- 
tion of Powerful Companies Will 
Be Third Largest of Its Kind 

A merger of nine of the small match 
companies of the United States has 
been formed under the name of the 
Federal Match Corporation in order to 
obtain collectively the strength needed 
to compete with the larger companies 
in the field. 

The consolidation of these companies 
represents about 20 per cent of the 
business of the country, and will result 
in economies through centralized man- 
agement, purchasing, reduced freight 
costs and sales expense. 

Companies Forming Merger 
The companies forming the Federal 
Match Corporation are: Fred Fear, 
Bloom sburg, Pa.; the Pennsylvania 
Match Co., Belief onte, Pa.; Union Match 
Co., Duluth, Minn.; Reliable Match Co., 
Ashland, Ohio; Indiana Match Co., 
Crawfordsville, Ind . ; National Match 
Co., Joliet, 111.; Wheeling Match Co., 
Wheeling, W. Va.; Cleveland Match Co., 
Cleveland, Ohio, and Minnesota Match 
Co., Duluth, Minn. 

The total net assets of the companies 
are about $5,000,000, and the authorized 
capital stock of the newly formed Dela- 
ware corporation is $6,000,000. Pre- 
ferred stock, of which about $5,000,000 
is to cover the net assets of the corpora- 
tion, will be issued. It is not planned 
to offer any of the stock issued to the 
public. Heavy timber purchases and 
operation of block plants are features 
in the plan to meet the competition of 
large companies already in the field. 


Mines Bureau Expands 

To provide for the additional duties 
which have been entrusted to the 
Bureau of Mines by the Congress and 
by the Secretary of the Interior, Di- 
rector Bain has announced an organiza- 
tion change creating a leasing branch 
of the bureau. The new branch is to 
be under the immediate supervision of 
A. W. Ambrose, the assistant director, 
who also will act as consulting engi- 
neer to all branches of the bureau on 
matters relating to petroleum and 
natural gas. 

The name of the investigations 
branch of the bureau is changed to re- 
search branch. Dorsey A. Lyon, the 
chief metallurgist of the bureau, has 
been placed in charge of the research 
branch with the title of assistant di- 
rector. As assistant director, he will 
continue to perform the duties of super- 
visor of the bureau’s experiment sta- 
tions. 

F. J. Bailey, as assistant to the di- 
rector, will be in charge of the opera- 
tions branch of the bureau. T. T. Read 
has been appointed supervising mining 
engineer. C. E. Julihn will succeed him 
as chief of the information service. 
Francis Winslow will succeed Mr. Julihn 
as chief mining engineer o S the War 
'Minerals Relief Commission. 


Mammoth Oil Well Found 
in Venezuela 

The recent bringing in of one of the 
largest oil wells the world has ever 1 
known, with a daily production of more 
than 100,000 bbl., has greatly stimu- 
lated interest in oil development in 
Venezuela, where a number of Ameri- 
can and British companies are in lively 
competition with one another to open 
up promising fields in which they have 
secured concessions. 

Many of the concessions which these 
companies have obtained date back to 
the days of former President Castro, 
while a few run back into the last cen- 
tury. The present Venezuelan Govern- 
ment, however, is respecting all these 
concessions, no matter when acquired, 
and concerns which are operating 
under them are doing so without any 
trouble, according to advices received 
here. 

Among the British companies oper- 
ating are the Venezuelan Oil Conces- 
sion, the Colon Development Co., the 
British Controlled Oil Fields, Inc., the 
North Venezuelan Co., and the Carib- 
bean Petroleum Co. 


Air Reduction Enters the 
Cyanide Field 

It has been recently announced that 
the Air Reduction Co., Inc., of New 
York has joined with Los AngeleB cap- 
italists in the formation of a company 
to be known as the California Cyanide 
Co. to engage in the manufacture of 
liquid hydrocyanic, sodium cyanide and 
kindred products. The Air Reduction 
Co. itself is one of the two largest 
producers of oxygen, nitrogen, acety- 
lene and oxyacetylene and welding appa- 
ratus in the United States. Among its 
directors are P. A. Rockefeller, Robert 
W. Goelet, Samuel F. Pryor, Guy Cary, 
Frederick B. Adams, John McHugh and 
Frederick W. Allen, of Lee, Higginson 
& Co. 

A Million Dollar Concern 

The interests in southern California 
which have joined with the Air Reduc- 
tion Co., Inc., are headed by F. W. 
Braun, of Los Angeles, long known as 
a pioneer in the application and use of 
liquid hydrocyanic in citrus fruit trfte 
fumigation, as well as in the use and 
application of sodium cyanide in min- 
ing operations. Mr. Braun has accepted 
the presidency of the California Cyanide 
Co. Steps have been taken by the two 
groups involved to raise more than a 
million dollars for working capital for 
the new company, and work on a new 
plant will be started immediately. 

A ten-acre tract on Boyle Avenue 
may be selected as the site for the 
plant. Associated with Mr. Braun in 
executive and directorate capacities in 
the new corporation are John Pikp, 
vice-president; J. D. Neuls, in charge 
of field work; R. W. Poindexter, in 
charge of laboratory and research 
work; H. W, O'Me^veny, S. F. Pryor, 
L/F. Loree and C. C. Adama, direc- 
tors. 
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Commerce Department to 
Amplify Coal-Tar Reports 

While the February report of the 
Department of Commerce giving in de- 
tail imports, of coal-tar dyes at New 
York during that month was an im- 
provement over the first report of this 
character, that for January, in that it 
showed the quantity proportion of each 
shipment by country of origin, it has 
been announced that an effort will be 
made to amplify these statistics further 
hereafter. The future amplification 
will not be in the direction of further 
information regarding dye imports, it 
is said, but will be an effort to add 
statistics of other coal-tar products. 

The importance of giving informa- 
tion of imports of coal-tar interme- 
diates, as well as finished products, has 
been recognized and it is probable that 
the first extension of the service will 
be inclusion of intermediates in the 
monthly reports. Some of the inter- 
piodiates are imported in a condition 
so nearly finished that without infor- 
mation of the volume of such receipts 
domestic producers do not have the full 
picture. It is known, for instance, 
that considerable indoxyl is coming into 
the country, about 95 per cent com- 
pleted for indigo and requiring only a 
little air until finished. 

Later, if the finances of the statis- 
tical department will stand the strain, 
it is hoped by the chemical division 
of the Department of Commerce to add 
coal-tar chemicals other than dyes and 
also synthetic organic chemicals from 
other than a coal-tar base. 


Navy Department to Have 
Helium Plant 

The Navy Department has requested 
the Bureau of Mines to design and in 
stall a plant at the Lakchurst flying 
field for the repurification of helium. 
The plant, is to have a capacity of 
10,000 cu.ft. of helium per hour. It 
will combine high-pressure purification 
and charcoal purification at low tem- 
peratures. The high-pressure cycle will 
step up the helium from 85 to 94 per 
cent. The charcoal will boost it from 
that point to practically 100 per cent. 
The plant will be completed this fall. 
The design of the new plant is being 
made by Dr. li. B. Moore, the bureau’s 
chief chemist. 

Naval Store* Export Corpora- 
tion Request* Charter 

Rosin and turpentine of all kinds 
will be exported by the Naval Stores 
Export Corporation of New Orleans if 
the papers which have been filed with 
the Federal Trade Commission meet 
with approval. The corporation would 
include in its organization about twenty 
.firms doing business at present in 
Florida, Louisiana and Alabama. At 
the . present time the United States 
produces about 75 per cent of the 
world’s total supply of naval stores, 
of which more than half is. exported. 
In 1921 the value "of our exports of 
these commodities was over $11,000,000.* 


Limits Alsace Potash 
Exportation 

French Bill Leasee Mines for 75 Years 
and Outlines Plan of Distribution 

No potash in the future will be ex- 
ported from Alsace until French re- 
quirements have been met. This is in 
accordance with a bill recently passed 
by the Chamber of Deputies, which 
acts as a pendant to that recently voted 
ratifying the agreement with the 
Badische Anilin and Soda Fabrik, 
whereby the Alsace mines are to be 
leased for 75 years. Both bills provide 
for the production of fertilizers essen- 
tial to agriculture by companies organ- 
ized on national lines and working on 
tin- co-operative principle. It is esti- 
mated that the Alsace mines should 
produce a quarter million tons of pot- 
ash annually. 

Bureaus Co-operate to Study 
Corrosion 

To avoid any duplication of work, a 
co-operative arrangement has been com- 
pleted between the Bureau of Mines 
and the Bureau of Standards for the 
handling of studies being made of cor- 
rosion. The work is confined mainly 
to the corrosion problem as it affects 
metals and alloys exposed to mine 
waters. 

Despite the fact that corrosion has 
lx on one of the most active deterio- 
rating agents throughout the entire his- 
tory of the use of metals, the factors 
underlying the phenomena of corrosion 
are little understood. It is with the 
idea of illuminating this subject that 
the Bureau of Mines and the Bureau of 
Standards are contemplating more ac- 
tive work on it. Considerable progress 
already has been made, particularly in 
the devising of methods whereby cor- 
rosion can he brought about quickly in 
the laboratory to an extent which 
would require years of exposure under 
ordinary conditions. 


Professor Paterno Honored 

The Italian Association' of General 
and Applied Chemistry has appointed 
a committee under the presidency of 
P. Ginori Conti, to arrange a celebra- 
tion in honor of the seventy-fifth an- 
niversary of Professor and Senator E. 
Paterno. 

As a permanent memorial of the 
occasion, the committee has decided to 
establish a memorial fund for the 
“Paterno medal,” which will be con- 
ferred annually upon the author of 
the most important contribution to 
chemistry, regardless of his nationality. 

In order that the endowment of this 
medal may be given an international 
character, the committee welcomes con- 
tributions from the chemists of the 
world in support of the medal. Sub- 
scriptions from American chemists may 
* be forwarded to the Division of Chem- 
istry and Chemical Technology of .the 
National Research Council, Washing- 
ton, D. C., for transmission to the 
■ Italian committee. 


Fertilizer Monopoly Seen by 
Trade Commission 

The mixed fertilizer business in the 
United States is increasingly passing 
into the control of seven large com- 
panies and their subsidiaries, the 
Federal Trade Commission reported to 
the Senate March 3 in response to 
the Norris resolution for information. 
The report indicated a tendency toward 
price control through uniform con- 
tracts making dealers virtually agents. 

Co-operative buying by farmers was 
described as the most important factor 
in lowering the price. The American 
Agricultural Chemical Co. dominates 
the fertilizer situation in the North 
and the Virginia-Caroltna Chemical Co. 
in the South, according to the report. 
Their combined output is about one- 
third of the country’s total. These two 
companies, with the International Agri- 
cultural Corporation, the F. S. Royster 
Guana Co., the Armour Fertilizer 
Works, Swift & Co. and the Baugh 
companies and subsidiaries, produced 
65 per cent of the commercial fertilizer 
in 1921, compared with 58 per cent in 
1916. 


Oil Lease* Denied to Aliens 

The decision of the Interior Depart- 
ment holding that companies in which 
aliens have a controlling interest can- 
not obtain leases of American oil lands 
was reaffirmed in a decision announced 
March 6 in the case of the Roxana 
^Petroleum Corporation. Approval of 
the decision was said to be the last 
official act of Secretary Fall before he 
retired from office. 

The policy of the government regard- 
ing alien control of domestic oil supplies 
was announced in 1922, but had never 
been tested until the Roxana company 
appealed from the department regula- 
tion which prevented it from carrying- 
out operations designed to take over 
extensive lands held by the Creek tribe 
in Oklahoma. In the hearing granted 
the company by the Interior Depart- 
ment, it was developed that although 
it was a domestic corporation, more 
than 65 per cent of its stock was owned 
by Dutch and British interests. 


Potters Plan Convention 

The annual meeting of the United 
States Potters’ Association, postponed 
from December last, will be held at the 
Hotel Astor, New York, April 10-12. 
A feature of the meeting will be a re- 
port of the research committee of the 
organization, of which A. V. Bleininger, 
Homer Laughlin China Co., Newell, 
W, Va., is chairman. It is expected 
that President Frank P. Judge, Na- 
tional China Co., Salineville, Ohio, will 
be re-elected to this office. Charles F. 
Goodwin will be re-elected secretary- 
treasurer and historian. At the las f 
annual meeting at Washington, D. C„ 
fifty-eight companies in the general 
ware line Were, registered, representing 
£33 kilns, with three -companies in the/ 
sanitary ware ’brand! of % indtwtry, . 
representing 87 kilns; « 
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Reparation Dyes Resold in 
U. S. by Italy 

* Of the dyestuffs imported into the 
United States in February, 26 per 
cent were reparation dyes, sold on the 
American market by Italians, according 
to statistics recently made public by 
,he Department of Commerce. Accord- 
L to this report every pound of 
L brought in from Italy and much 
„f those from France were made in 

^Officials of the Tariff Commission 
sav these dyes were granted to the 
Italian Covernment as reparations and 
resold to American importers. It is 
the well-established policy of Italy to 
take reparations in any goods whatever 
and convert the m into go ld. 

Helium to Fill Dirigible 

Helium will be used for the inflation 
of the balloon in the navy s hrst rigid 
dirigible, ZR-1, which is being built at 
Lakehurst, N. J. The dirigible w. 1 
require 2,000,000 ft. of the gas. 
Although the United States possesses 
helium in comparatively large quant - 
ties this plan will draw heavily upon 
the supply. Nevertheless, helium is to 
lit* used regardless of cost, m order to 
reduce the explosion risk to a minimum. 

The recent navy appropriation bill 
increased the amount allowed for the 
production of helium, permitting the 
iont.inuouh operation of the plant at 
Fort Worth. It was planned to pro- 
duce 12,000,000 cu.ft. during the next 
fiscal year. At that time the combined 
helium stocks of the army and navy 
were 1,822,000 cu.ft. 

Bureau of Mines Reviews 
Rain-Making Scheme 

Method of Precipitating Rain and Dis- 
sipating Fog Described by Dr. 
Moore, the Bureau’s Chemist 

Dr. R. B. Moore, chief chemist of 
the Bureau of Mines, has authorized 
the following statement m connection 
with the work of L. F. Warren and 
Dr W D Bancroft in connection witn 

isatzgjstsurs 

mfmm 

Judgment woe 

nol entirely wrong. 


There was no doubt lnmymind2 years 
ago that the 'scheme of Mr. barren would 
have at least partial success. The whole 
question that had to be Proven, however, 
was to what extent precipitation in t n 
upper part of the cloud would have on the 
rest of the cloud below. In other words, 
would the effect be cumulative so that tm 
whole cloud could be dissipvtwl ? nds 
point could be cleared up only by trial. 

The Apparatus Used 

I have had no opportunity for personal 
observation in connection with teats nJ t ad> 
made but 1 have read the affidavits of tm 
"hsV-rv.Ts and h!m> of the army fla r* who 
took part m the tests. Knmt ttl.so »«; 
davits it appears that a single airplane has 
h!'en able to P dissipate a cloud a ml e or two 
long and over 1.000 ft. deep in a few min- 
ules bv using about 100 lb ol cluugcd sand 

The apparatus which Mt. Warren uses 
foi ciuu ging the sand is not by any mi'iinjj 
perfected, and he is able to get only U. 0 00 
(»i 1 1,000 \ oltB on the part it b*s. In addi- 
tion. it lias not been possible so far to 
.barge mote than a small purport 'on of the 
f. : ,t)d guiins 1 see no reason why the 
voltage cannot ire increased with improved 
appii.itus up to ’.50,000 volts or even more, 
and also why the percentage of chaigef 
eia ins cannot be greatl> incieased under 
such conditions a still greater effect should 
la obtained with a given weight of smut 


Possible Utility 


'Die work is still in its initial stages and 
it is difficult to state deiimteh its possi- 
bilities in the future. No trials have yet 
been made on fog. as the conditions have 
not > et been favorable for an airplane to 
go ui> in a fog and make the tests , 

Togs are a combination of mists pi 
•'clouds" in contact with the earth, mixed 
with more or less smoke Whether it vuli 
he more difficult or easier to get r.d or 
sut li fogs than lias been tlm ease with 
douds high up in the air is yet to be detti- 
tnipcd but the methods eertainb show gtent 
! omise and justif> n complete investiga- 
tion bv a satisfactory series of trials with 
improved apparatus if huiIi fogs < an he 
dissipated, the results would ho of tremen- 
dous value to cities such as l/ondon and 
Sin Ft arielseo, besides being of great use 
to the Air Service in connection with its 
flving fluid? 


Discriminating Law Hits 
Bauxite Producers 

The Legislature of Arkansas has 
passed a bill that proposes a produc- 
tion tax of 25c. per ton on bauxite pro- 
duced in the state. This amounts to 
2i per cent, based on the average price 
hi bauxite ($10) in 1921 and 1922; 3.9 
per cent, based on the average selling 
price ($f>.38) of domestic bauxite in . 
1921, and 5.2 per cent, based on the 
average selling price of the domestic 
product before the war. That the' new 
measure is discriminatory is indicated 
by the fact that coal is taxed but lc. 
per ton and timber bears a burden of 
only 7c. per 1,000 ft. 

The effect, of the measure, if signed 
by the Governor, may well be to curtail 
production* of bauxite in the state, which 
contributes 90 per cent of the domestic 
supply. Such curtailment would stimu- 
late foreign competition and prove 
highly detrimental to the exploitation 
of domestic deposits. 


Obituary 


Use of a Dielectric 


Ref rac* t ori e» In vph tigat ion 
Begins 

The Bureau of Mines laboratory car 
“Holmes” is now at the plant of the 
American Refractories Co. in Balti- 
more, where initiatory work on the 
co-operative investigation between the 
Refractories Manufacturers Association 
and the bureau has begun. The objects 
of this investigation are to decrease 
fuel consumption in burning refrac- 
tories, to shorten the time of burning, 
and to improve the quality of the 
product. ^ 

Paint Men Nut Indicted 

The United States District Attorney 
in Philadelphia has announced that the 
findings of the federal grand jury will 
lead to no indictments against the 
Paint Manufacturers Association of the 
United States or any of its members. 
Charges of price fixing,’ restraints of 
trade and other alleged violations of 
the Sherman anti-trust law were in- 
vestigated. 


Frederick Bennett Randall, secre- 
tary and treasurer of the Mann Linseed 
Oil Co., Buffalo, N. Y., with which he 
had been for many years, died recently. 
In the sudden death on March I oi 
prof. Harry Hark ness Stoek, the coal 
industry lost one of its foremost in- 
vestigators and the chemical and metal 
lurgical industries lost a friend whosi 
advice and counsel have been refleetei 
in many fundamental studies of ou 
fuel problems. 

Professor Stoek had been professo 
of mining engineering and head of tha 
department in the University of Ulinoi 
since 1909. After being graduated froi 
Lehigh University in 1887 and comply 
ing a year of post-graduate work i 
mining and metallurgy at the aarr 
institution, he spent a number of yeai 
as a mining engineer in the coftl fieu 


The method consists in charging h 
iSi- then sprinkling 1 th to * saml t j j, K ‘ 

sUPEli 
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WM » nd 

therefore will assist In pr«Gi»lTRti®no 


California Chemists Are Active 

On March 2, Professor Blasdale of 
the University of California addressed 
the California Section of the American 
Chemical Society of San Francisco on 
“Equilibria in Solutions Containing 
Carbonates and Chlorides .of Sodium 
and Potassium.” West also read 

a paper on ’“The Manufacture and 
thirjflcatioii of Oil Gas.” 
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of Pennsylvania. Returning to Lehigh 
in 1900, he was instructor in mining, 
metallurgy and geology. It was in this 
capacity he became familiar with the 
iron and zinc industries of eastern Penn- 
sylvania, as well as the anthracite coal 
mines of that section. 

For 9 years prior to September, 1909, 
Dr. Stock was managing editor of 
Mine a and Mmeraln. Later on in con- 
nection with other editorial work he 
revised and edited the mining publica- 
tions of the International Correspond- 
ence School, “Coal and Metal Miners’ 
Pocketbook,” Fulton’s “Coke,” Lake’s 
“Prospecting for Gold and Silver” and 
“Examination Questions for Certifi- 
cates of Competency in Mining” and 
prepared for the United States Geolog- 
ical Survey a chapter on “Anthracite” 
included in the Twenty-secogd Annual 
Report of the Survey. His own publi- 
cations include several well-known 
volumes on coal mining, mining educa- 
tion and the problems of coal storage. 


Leason IL Adams, of the Geophysi- 
cal Laboratory, spoke before the Chemi- 
cal Society of Washington, March 8, on 
“Reactions and Properties of Sub- 
stances at High Pressures.” 

Perry 11. Bascom and Cleo Harold 
Kidwell, formerly with Raymond F. 
Bacon, consulting chemical engineer at 
50 East 41st St., New York, have or- 
ganized the firm of Kidwell & Bascom, 
Inc., with offices and laboratory at 27 
Thames St., New York. The new firm 
will do consulting chemical engineering 
work and developmental research. Ray- 
mond F. Bacon is a director of the firm, 
and Elizabeth N. Kidwell is bacteri- 
ologist. 

Dr. Charles B. Bazzoni, professor 
of experimental physics, University of 
Pennsylvania, spoke before the Frank- 
lin Institute, March 8, on “Ionization 
and Resonance Phenomena.” 

Dr. Henry R. Cuume, formerly a 
non-resident Fellow of the Mellon In- 
stitute of industrial Research, con- 
nected with the staff of the Carbide & 
Carbon Chemicals Corporation, Clen- 
denin, W. Va., has accepted a position 
with Saveli, Sayre & Co., Inc., Niagara 
Falls, N. Y. 

Francis B. Davis, Jr., connected 
with E. I. du Pont do Nemours & Co., 
Wilmington, Del., in an engineering 
capacity in different departments for a 
number of years, has been appointed 
assistant general manager of the pyra- 
lin department, and will assume his 
new duties about March 15. During the 
war period he was identified with the 
black powder department as division 
superintendent, and later was suc- 
cessively assistant engineer, resident 
engineer and assistant manager at the 
guncotton plant at Hopewell, Va. He 
acted as assistant manager in connec- 
tion Myth the construction of the Old 


It was toward the last-named problems 
that his more recent efforts have been 
directed. He had just been appointed 
by the American Engineering Council to 
serve on a committee of engineers to 
make a detailed study of storage for 
commercial and industrial purposes. 
During the Christmas holidays he aided 
in the preparation of the preliminary 
report on coal storage for the Federal 
Fact-Finding Coal Commission, of which 
he was a member. 

Professor Stoek was a widower at 
the time of his death. His wife was 
Miss Miriam Ricketts, of Wilkes-Barre, 
Pa., to whom he was married Dec. 20, 
1894. He is survived by one daughter, 
Miss Leigh Stoek, of IJrbana, 111. He 
was just past 57 years of age, having- 
been born in Washington, D. C., Jan. 1G, 
18GG. 

Ira A. Shoff, chief engineer, West 
Penn Steel Co., Brackenridge, Pa., 
since its organ ization in 1908, died 
on February 28. 


Hickory guncotton and smokeless pow- 
der plant for the United States Gov- 
ernment. At the close of the war he 
was appointed vice-president and gen- 
eral manager of the du Pont Chemical 
Co. 

Dr. Harry Essex, professor of phy- 
sical chemistry at Syracuse Uni- 
versity, addressed the Syracuse Sec- 
tion of the American Chemical Society 
on March 9. His subject was 
“Isotopes.” 

General Amos A. Fries gave an in- 
teresting address at the February 
meeting of the Delaware Section of the 
American Chemical Society, Wilming- 
ton, on “Chemical Warfare Materials — 
What They Are, How Produced and 
Their Peace-Time Uses.” 

Dr. William D. Harkins, professor 
»f physical chemistry at Chicago Uni- 
versity, gave a course of three tech- 
nical lectures, March 7, 8 and 9, at 
Carnegie Institute of Technology, Pitts- 
burgh, on “Isotopes and the Building 
and Disintegration of Atoms.” 

Charles H. Mac Dowell, president 
of the Armour Fertilizer Works, sailed 
for Europe recently and expects to re- 
turn about the middle of April. 

Dr. Royal A. Meeker has been ap- 
pointed Commissioner of Labor and 
Industry of the State of Pennsylvania 
by Governor Pinchot, to succeed Dr. 
Clifford B. Connelley. Dr, Meeker has 
been chief of the scientific division, in- 
ternational labor office, of the League 
of Nations since August, 1920. Pre- 
viously, from 191 3 to 1920, he served 
as United States Commissioner of 
Labor Statistics by appointment of 
President Wilson. Since 1916 he has 
been secretary and treasurer of the 
International Association of Industrial 
Accident Boards and Commissioners. 
Dr. Meeker is a native of Pennsylvania 


arid attended the Iowa State College, 
Columbia University and the Univer- 
sity of Leipzig. 

Dr. Edmund S. Merriam of Marietta,* 
Ohio, has resigned as chief chemist for 
the Safe- Cabinet Co. in order to resume 
his consulting work in connection with 
natural gas, casinghead gasoline and 
carbon black. 

F. P. Palmer, a member of the 
metallurgical staff of the Carpenter 
Steel Co., Reading, Pa., gave a com- 
prehensive and illuminating address on 
the subject of “Tool Steel” at the meet- 
ing of the Lehigh Valley Chapter of 
the American Society for Steel Treat- 
ing, Easton, Pa., March 1. 

Charles W. Phellis, general man- 
ager of the Pyroxlin plastics division 
of E. 1. du Pont de Nemours & Co., 
has resigned to follow personal in- 
terests. Mr. Phellis is widely known 
in the explosive industry of the U. S. 

Edgar S. Ross, for a number of 
years engaged in research dealing with 
production of metallic tantalum and 
columbium and more recently chemist 
and metallurgist for McKechnie Bros., 
Inc., of Philadelphia, has recently 
accepted an industrial fellowship at the 
Mellon Institute of Industrial Research, 
University of Pittsburgh. 

C. A. Underwood, formerly chief 
chemist of the American Refractories 
Co., at Joliet, 111., has been transferred 
to the sales department at New York 
as New England representative. 

Samuel M. Vauclain, president of 
the Baldwin Locomotive Works, has 
accepted an invitation from Dr. 
Thomas S. Baker, president of the 
Carnegie Institute of Technology, to 
address the general assembly of 
students March 34. 

Dr. F. C. Weber, for many years 
chemist in the Bureau of Chemistry, 
has resigned to accept a position with 
the Fleischmann Co., New York City. 

John Morris Weiss, consulting 
chemical engineer, of Weiss & Downs, 
New York, has been selected by the 
Manufacturing Chemists’ Association 
to serve as its representative on the 
recently formed sub-committee on ben- 
zol poising of the Chemical Section 
of the National Safety Council. 

Edgar C. Welborn and William 
Chapin Huntington announce the for- 
mation of a partnership to extend the 
work heretofore carried on under the 
name of E. C. Welborn. They will 
continue to make business surveys of 
industrial enterprises. 

The Social Organization of Hun- 
garian Engineers has elected the fol- 
lowing officers for the coming year: 
President, Alexander Strobl, Chemical 
Engineer; vice-president, Dr. Adalbert 
Elek, of the Rockefeller Institute; 
secretary-treasurer, Julian J. Wittal, 
M.E. (132 Nassau St., New York City). 
This organization, which comprises in 
its membership most of the engineers 
of Hungarian extraction, had a very 
successful dance-dipner at the Hotel 
McAlpin, on March 3. The Hungarian 
Consul-General attended. 


Personal 
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Business Profits in 1922 

Study of Net Earnings of Important Industrials Offers a Better 
Index of Business Than Statistics of Production, 
Consumption, Sales and Prices 


T HE season of annual reports is with 
us again and careful students of 
business are profiting by an opportunity 
to examine industrial earnings and to 
compare them with records of past 
years. While current statistics of pro- 
duction and consumption have offered a 
fairly precise measure of business ac- 
tivity, there has existed no accurate 
measure of that more important aspect 
of business, the amount of net profits. 
Recently in connection with its 
“Monthly Review of Credit and Busi- 
ness Condition” the Federal Reserve 
Bank in New York has tabulated the 
published statements of net profits for 
the year 1922 of 122 concerns engaged 
in production, wholesale and retail 
trade and public service. 

Table I and the accompanying chart 
show the results of this tabulation by 
10 separate groups and in the aggre- 
gate for all groups. There is also 
shown the net operating income of the 
193 Class I railroads. In each case the 
1919 figures are taken as a basis of 
100 per cent. 

In every group 1922 net profits were 
larger than net profits in 1921, but there 
is large variation between the different 
groups in the amounts of increase 
which they show. In 4 of the 10 
groups, and in the case of the railroads 
as well, 1922 net profits were equal to 
or larger than those of 1919. The ag- 
gregate figures for the 10 groups, how- 


ever, show 1922 figures considerably 
below those for either 1919 or 1920, re- 
flecting reduced earnings in the steel 
and other metal industries. 

In general, the figures show that 
1922 net profits were highest, in rela- 
tion to 1919, in those industries which 
deal most directly with the individual 
consumer. This is true in the cases of 
food and food products, public utilities, 
tobacco and clothing. On the other 
hand it is significant that in the indus- 
tries of the type of the chemical and 
metallurgical producers whose produc- 
tion is directed to supplying industry 
rather than the final consumer, profits 
in 1922 lagged considerably behind those 
in 1919 or 1920. The railroads show 


Food products 
Storm 
Motors 

Misoelliincous metals mid oils 
Public utilities 
Steel and railroad equipment 
Tobacco. . 

Miscellaneous metal pr< duets 
Clothing (including leather and textih *) 
Miscellaneous industrials 

Total 10 groups . 

Hass I UK’s 
* 1 Vficit 


“Chem. & Met.” Weighted 
Index of Chemical Prices 

Hum.' r- 100 for 1913-14 

Tills Week . 176.76 

Hast week 176,71 

Mu reli, 1922 156.00 

M» reft, 1921 157.00 

March, 1920 252.00 

April, 1 91 8 (Utah! 286.00 

April, 1921 (low) 140.00 

The prieen of all commodities rep- 
resented by this index number re- 
mained fit the same level reported 
last week. A vesy minor Increase In 
the price of salt cake was responsible 
for the slight change in this week's 
index number 


consistent gains since the year 1920, 
but even so the percentage of net oper- 
ating income to property valuation con- 
tinues to be less than 5i per cent speci- 
fied in the law. 

A further reflection of changing busi- 
ness conditions is found in the number 
of concerns which reported deficits. Of 


of Dollars 
No of 


( 'orpo- 
rationa 

|9|9 

1920 

1921 

1922 

15 

51,501 

55,255 

10,270 

54,408 

40,752 

7 

41,447 

16,658 

*9,938 

II 

53,767 

25,757 

*23,576 

36,408 

6 

10,851 

7,544 

959 

2,313 

97,222 

24 

59,970 

67,872 

71,513 

14 

140,626 

176,661 

50,466 

62,738* 

9 

29,118 

30,822 

31,007 

39,902 

10 

24,996 

22,038 

5,281 

15,228 

12 

28.193 

10,312 

13,371 

28,“670 

12 

36,952 

36,913 

*13,025 

17,175 

122 

477,421 

449,832 

136,328 

394,816 

193 

516,290 

58,152 

615,946 

"77M21 


TABLE 1 INDUSTRIAL EARNINGS IN I9|9, 1920, 1921 AND 1922 
( Computations of net profit h have been befmo dividendo, but after all fixed charge# and tax deductions.) 
(ThouHiindH 

Group 


FOOD ft 
FOOD PRODUCTS 


STORES MOTORS ft 

ACCESSORIES 
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Ml SCI. MCTAL5 
(✓OILS 



19 20 21 22 


PUBLIC STEEL Id R R 
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TOBACCO 



MI5CL METAL 
PRODUCTS 



I9_ 20 'll 21 


CLOTHING 

me icathcr 
6 TEXTILE) 



19 20 21 'Ll 


MI3CL 

INDUSTRIALS 



19 20 11 22 


TOTAL TEN 
GROUPS 



CLASS l 



ANNUAL NET PltOPITS OF 122 MANUFACTURING AND MERCHANDISING CON- 
CERNS AND OF THE 193 CLASS I RAILROADS 
(1919 PROFITS s= 100 PER CENT) 


the 122 concerns reported, the number 
showing deficits in each year were as 
follows: 


1919 5 

1920 9 

1921 34 

1922 18 


The report points out that in inter- 
preting these data it should be borne in 
mind that they are simply for a group 
of concerns, figures for which were 
available, and are not necessarily 
typical of all the concerns which deal 
in the products represented. In a few 
cases where it has been necessary, fiscal 
years not corresponding exactly with 
the calendar years have been msed. 

Annual reports for a number of 
prominent companies in the chemical 
and allied industries will he found on 
page 520. 
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Goodrich Earns $ 3 ,000,000 

" Th© annual report of the B. F. Good- 
rich Co. for 1922 shows that net sales 
of the company's products amounted to 
$93,649,710.08. From this was de- 
ducted manufacturing, selling and gen- 
eral administrative expenses of $86,- 
631,163.84 and depreciation and interest 
provisions of $4,806,060.16. This leaves 
a net profit (including the miscellaneous 
income) of $3,047,769.66. 

U. S. Gypsum Doubles 
Earnings 

The United States Gypsum Co. and 
subsidiary companies report for 1922 
shows total earnings after expenses in- 
cident to operations, etc., of $4,370,770, 
contrasted with $2,639,652 in 1921, and 
a surplus after dividends of $2,080,493, 
against $910,587 in the preceding year. 
At the end of 1922 the total surplus was 
$5,615,795, against $3,535,302 on Dec. 
31, 1921. 


Mathieson Alkali Earnings 
Show Big GuiiiB in 1 922 

The Mathieson Alkali Works, Inc., 
shows its earnings for 1922 to have 
been $1,633,886 after deducting ex- 
penses and other charges. This con- 
trasts with earnings of $366,036 in 
1921. The 1922 surplus after divi- 
dends was $823,365 as against a deficit 
of $241,893 in the previous year. The 
Mathieson company's surplus on Dec. 
31, 1922, amounted to $1,949,716, as 
contrasted with $1,308,432 at the end 
of 1921. 


National Load Report* Big 
Earnings 

The net earnings of the National 
Lead Co. for 1922 were $4,927,548 after 
deducting all expenses, including tax 
Reserves. In 1921 the company’s earn- 
ings were $3,481,512. 

In addition to providing for the regu- 
lar dividends on the preferred stock, 
the profits are sufficient to pay $15.59 a 
share on the outstanding common stock, 
which totals $20,G55,400. Last yw the 
earnings available for the common 
stock were equivalent to $8.50 per 
share. 


Corn Products Earns 

$15,453,918 

During the year ended Dec. 31, 1922, 
the Corn Products Refining Co. had a 
total not .income, according to its recent 
annual report, of $15,453,918, as com- 
pared with $10,742,374 in 1921. E. T. 
Bedford, the president of the company, 
points out in his letter to the stock- 
holders that the company’s surplus 
was reduced by $20,000,000 as a result 
of readjustment in the value of operat- 
ing plants and certain intangible assets 
such as food will and patent rights. 

The .consolidated balance sheet on 
Dec. 31, 1922, shows cash holdings of 
11^060, as compared with $1,457,305 
in 1021. 


Better Activity as Prices 
Advance in New York 

Phenol, Acetone, Tin Salts and Barium 
Carbonate Feature Chemical 
and Allied Markets 

Advances were quite general through- 
out the list during the past week and 
the market was fairly active. Manu- 
facturers of acetone announced a new 
advance due to the increased produc- 
tion costs. Producers of tin salts 
raised their prices on account of the 
increase in the metal. One of the out- 
standing features of the week's trading 
was the sharp advance in phenol. 
Scarcity of spot supplies, together with 
a heavily sold up condition at the 
works, was directly responsible for the 
sharp increase. Producers of potas- 
sium nitrate announced a reduction of 
l< per lb., on account of the lack of 
consuming interest. The new level has 
brought some noticeable trading into 
producing quarters. Dealers in arsenic 
report a quiet market, temporarily at 
least, with quotations fractionally 
lower for spot and shipment material. 
Trading in barium carbonate has been 
more pronounced, with importers some- 
what higher on spot. The alkali mar- 
ket continued to improve for export. 
Caustic soda inquiries were more nu- 
merous and several fair-sized sales 
were reported by the export associa- 
tion. Soda ash continued along steady 
lines Oxalic acid, bichromate of po- 
tash and soda, copper sulphate, per- 
manganate of potash and caustic 
potash were very firm throughout the 
interval, with quotations somewhat 
higher among first hands. 

Principal Price Changes 

Acetone - - Leading producers an- 
nounced an advance of lc. per lb. an 
carload quantities. Quotations range 
around 22(o)22k*. per lb. The demand 
continues along moderate lines. 

Arsenic — Trading has been rather 
quiet during the week, with resale 
dealers offering spot goods at 15(d) 151c. 
per lb. Shipments were held at 15k. 
Consumers have not shown any desire 
to purchase at present high levels. 

Iinrinni Carbonate — This product has 
shown material strength and leading 
importers are asking $75 per ton for 
spot goods. Goods afloat were held 
around $70 per ton. 

Bleaching Powder — Producers* re- 
ported sales at $2.20 per 100 lb. f.o.b. 
works for nearby shipments. The mar- 
ket is in a very strong position, with 
most producers well sold up. Resale 
lots were quoted around 2k. per lb. 

Caustic Soda — Dealers quoted the 
market firm at $3.45@$3.50 per 100 lb. 
f.a.s. There has been an appreciable 
improvement during the interval, with 
several large sales reported to South 
America and Japan. Domestic caustic 
on spot was quoted at $3.50 per 100 lb. 
for carload lots and $3.75 for smaller 
quantities, ex-store. 

Caustic Potash — Higher quotations 
were reported for spot material. Im- 
porters quoted 88-92 per c4nt at 8@8k, 


per lb., with several fair-sized sales at 
this figure. Higher importing costs, 
together with the scarcity of spot 
stocks, were directly the cause of the 
increased activity. 

Phenol — Spot prices have been 
sharply advanced, due to the extreme 
scarcity of spot material and the ’ 
heavily sold up market at the works. 
Goods on spot were held around 50c. 
per lb., but actual trading was mostly 
for small lots. The new level repre- 
sents an increase of over 15c. per lb. 
during the past 10 days and also es- 
tablishes a new high price since Janu- 
ary, 1919. 

Potassium Nitrate— Manufacturers 
announced a reduction on all grades. 
Pure doubled refined granulated is 
quoted at. 6k*. per lb., in barrels, the 
powdered at 7k*. and the large crystals 
at 7k*. 

Potassium Bichromate*— Dealers were 
somewhat firmer in their views on spot 
goods, and quotations were fractionally 
higher. Producers quoted spot material 
around 10c. per lb. f.o.b. 

Potassium Permanganate — Spot of- 
ferings were quite scarce, and dealers 
quoted around 19k. per lb. Consum- 
ing demand has shown an appreciable 
increase. 


Prices Advance Materially 
in the St. Louis Market 

Higher Quotations on Many Items 
Due to Curtailment of Imports 
by Ruhr Occupation 

St. Louis, March 8, 1923. 

Important and striking advances in 
the drug market since our last letter 
were the^ naming of higher schedules 
on salicylates, bismuth and iodide 
preparations. In the industrial chemi- 
cal market there were also a number 
of important items that were ma- 
terially advanced, this due principally 
to developments in the Ruhr situation. 
Shipments of chemicals from that part 
of Germany have been materially cur- 
tailed, and would not be surprising if 
they .ceased altogether in the near 
future. The potash salts are the most 
affected by the curtailment, and spot 
stocks are hardly obtainable, with 
prices the highest for many months. 
Other industrial chemicals and alkalis 
have also been strengthened consid- 
erably, resulting in a heavy buying 
movement. Transportation facilities 
are somewhat better, but are still be- 
low normal; however, it is the opinion 
of those directly interested that condi- 
tions 'will greatly improve in the next 
month or 6 weeks. 

Alkalis 

The alkali market is firmer now than 
at any time in the recent past, and 
while there has been no general in- 
crease in schedules, business has been 
brisk. Caustic soda has not changed in * 
price, though a decided improvement in 
volume of business transacted is re- 
ported. Soda ash, in sympathy with 
dnustic,* is showing v improvement. 
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Schedules have * not changed on this 
item, but prices are firm. Bicarbonate 
of' soda has strengthened considerably, 
25c. per 100 lb. having been added to 
the regular schedule recently. Good 
business on this item is reported. Sal 
soda has been rather quiet recently, 
though no price reductions have been 
made. Factors on this item expected 
this condition to improve. 

General and Special Chemicals 

Heavy mineral acids are going well 
with a firm market. There have been 
no startling developments in the citric 
acid market, and while there was a 
slight increase, the market is still lack- 
ing volume. The demand for oxalic 
acid has been very light and the mar- 
ket weak. Tartaric acid has not been 
moving in heavy volume, but the season 
is approaching when a greater demand 
should be forthcoming. Aqua am- 
monia, 26 deg., is moving along quiet 
lines with no change in price. There 
has been no change in white arsenic 
powdered , and the market is ruling to- 
day at 16@16ic< f.o.b. New York. 
Spot stocks are very scarce and buying 
is light. Since the advance on bismuth 
and iodide preparations a very satis- 
factory business is being transacted. 
Glycerine remains very firm; in fact, 
is a producers’ market. The demand is 
excellent ; prices are holding at 18Jc. in 
drums both for open market and con- 
tract quotations. There is a pro- 
nounced scarcity of phenol, and do- 
mestic producers are not in a position 
to take care of the business. The im- 
ported article has advanced and con- 
siderably higher prices are expected to 
prevail in the next few weeks. The 
spareness of stocks is holding perman- 
ganate of potash in a strong position 
and spot goods are hardly obtainable. 
Potash carbonate and caustic are much 
stronger and ruling at higher prices. 
As a result of the higher market on 
phenol, salicylates have also advanced 
and stocks in the hands of producers 
are limited. Sulphur is moving in good 
volume and numerous sales are being 
reported. Prices are generally firm 
and declines are not expected. The 
zinc market is advancing steadily, and 
spelter is quoted today at $7.85 per 100 
lb. St. Louis. Excepting during the 
war period this is the highest price ob- 
tained in the spelter market for many 
years. The zinc dust market is also in 
excellent condition and is advancing in 
sympathy with the spelter. Zmc sul- 
phate is quoted today at 3$@3j|c. f.o.b. 
St. Louis in carload lots and 4c. f.o.b. 
St. Louis in less than carload lots, with 
a good volume of business transacted. 

Vegetable Oils and Paint Materials 

Turpentine is still very.firm, the price 
today being the same as of our previous 
report, the 5-bbl. price being $1.54 per 
gal., single barrels $1.58. Linseed oil 
has taken a 3c. advance and is now 
being quoted at $1.03 per gal. in 5-bbl. 
lots, $1.13 in. single barrels, with the 
usual differential for boiled over raw, 
oil. Castor oil has taken another ad- 
vance and is now quoted at 15c. lb. in 
drums. The ntarket is entirely in Hie* 


hands of producers, with one of the 
largest factors reporting a shortage of 
supplies. 

Producers in this market report a 
lively business with firm prices and an 
increased demand. Floated barytes is 
quoted at $26@$28 in carload lots f.o.b. 
shipping point, with a $4 differential 
for single-ton lots. Gilders’ whiting in 
carloads is quoted at $18@$^0. Com- 
mercial whiting is quoted at $17 per 
ton in carloads., with a $3 differential 
for ton lots applying to both grades. 

Iron and Steel Production 
Reach Record Rates 

Market Gaining Strength With Advanc- 
ing Prices and Heavy Turnover 

Pittsburgh, March 9, 1923. 

Production of pig iron and steel has 
within the last 2 or 3 weeks exceeded 
the highest rate attained since the 
armistice, in March, 1920, and is in 
line, barring accidents, to break the 
high record of all time, reached in 
September, 1919. Already the rate in 
both pig iron and steel is above the 
greatest production ever attained in a 
full calendar yqar. 

So far as the market itself goes, 
there is appearance of greater and 
greater strength week by week. Dur- 
ing January and February the strong 
features were the advances in finished 
steel products, with a very heavy turn- 
over in actual tonnage in January. In 
February one of the outstanding 
strong points was the refusal of many 
mills to sell beyond certain dates. In 
the past week two strong points have 
been advances in both pig iron and 
semi-finished steel, with the spread of 
a delivery premium market in some 
finished products. 

Price Premiums Common 

In bars, shapes and plates the basis 
price or regular market remains at 
2.25c., but there are few sellers at this 
level, and then only for very late de- 
livery. Bars are moving in small lots 
for early shipment at premiums of 
from $3 to $5 a ton, while occasionally 
shapes have gone at such premiums. 
Plates present the strongest prompt 
market, as some fairly good-sized ton- 
nages, chiefly for oil tank work, have 
gone at 2.60c., or $7 a ton premium. 

Wire products are difficult to buy 
at any price, and the market is rela- 
tively inactive, with heavy deliveries 
being made on old contracts. Tubular 
goods are also very difficult to buy. 
Consumers and jobbers may be fairly 
well covered, but their active inquiry 
would not so indicate. Orders are fre- 
quently sent to mills without previous 
inquiry, and such orders are frequently 
scaled down in tonnage or rejected 
entirely. The National Tube Co. has 
withdrawn as a seller of line pipe or 
oil country goods, except that \t will 
accept some orders from regular cus- 
tomers, subject to price ruling at date 
of shipment, and qt leas! one indepen- 
dent has adppted the 'same polity, 


The sheet prices of the Steel Corpo- 
ration, a i recently advanced to 2*66q. 
for blue annealed, 3.50c. for black, 
4.60c. for galvanized and 5c. for auto- 
mobile sheets, are practically nominal, 
the company having been sold out for 
second quarter for some time, while it 
will hardly open order books for thiref 
quarter before about the middle of 
April. Independents, instead of get- 
ting on a uniform basis, as was re- 
cently the prospect, are showing a 
wider range of position. Some* have 
not opened order books even for April 
shipment, others are quoting for April 
and others for second quarter, while 
prices are not uniform. The more 
common quotations are 2.75c. for blue 
annealed, 3.60c. for black and 4.75c. 
for galvanized. Yesterday the Wheel- 
ing Steel Corporation and Superior 
Steel Co. announced advances in their 
prices to 3.85c. for black and 5e. for 
galvanized. Automobile sheets alone 
are uniform in the independent market, 
mills having opened order books last 
week for second quarter at 5.35c. 

Semi-Fihished Steel Irregular 

Expectation lately has been that the 
Steel Corporation would name a $40 
price on semi-finished steel for second 
quarter to the few customers it ha( 
retained and that independents would 
make the same price to their regular 
customers. In the past week, however 
the McKinney Steel Co., Cleveland, ha* 
sold, some fair-sized tonnages in sheel 
bars and slabs at $45, Youngstotgn 
basis. That figure represents the only 
market now quotable. A prediction is 
that the corporation price will be $40 
and that independents will split the , 
difference to regular customers, making 
a price of $42.50. 

Is the End in Sight? 

While all the superficial market in- 
dications are of increasing strength' 
week by week, it is obvious that the 
market has been stiffening at a dan- 
gerous pace and some observers have 
already grown very suspicious of the 
future. Clearly the steel market for 
some time past has not been one that 
could continue indefinitely. It has not 
had in it the elements of self-perpetu- 
ation. A given batch of purchases has 
not paved the way for another, but 
rather has produced price advances 
and made^ the mills more reserve^ 
about selling additional tonnages. 
What is occurring is simply a “move- 
ment,” and thus the question is simply 
how long it will last. Particular un- 
certainty exists on account of some 
mills not having sold far ahead. If 
mills had all pursued the same policy, 
as they did before the war, the market 
could turn quiet at any moment, and 
production, shipments and consumption * 
would proceed at a high rate for the 
major part of the year, the industry 
running on “momentum.” ‘That ^ is 
what it did in 1907, through October. 
If 4 the market should turn quiet in the 
near future some mills might in a 
short time find .themselves in need* of 4 
orders. * * • 
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Current Prices in the New York Market 


FOR CHEMICALS, OILS AND ALLIED PRODUCTS 

Although those prices are for the spot market in New York City, a special effort has been made to report the American 
nanufacturer’s quotations whenever available. In many instanc es these are for material f.o.b. works or on a contract basis 
and these prices are so designated. Quotations on imported and resale stocks are reported when of sufficient importance 
to have a material effect on the market. Prices quoted in these columns apply to large quantities in original packages. 




General Chemicals 

Acetic anhydride, 8 5%, drums lb $0 3< 
Acetone, drum* lb 2. 

Acid, acetic, 28%„ bbl 100 lb 3 1! 

Acetic, 56%„ bbl 100 lb. 6 2! 

Glacial, 99}":, rnrbnyt, 1 00 II). 1 2 0( 

Boric, crystals, bbl , . jb, .1 

Boric, powder, bbl. .. . jb. 1 1 

Ciir»c, keg* ib 4< 

Formic, 8V ;, ib. 1‘ 

Gallic, tech jb. 4' 

Hydrochloric, 18° tank*, 100 lb. .9( 

Hydrofluoric, 52' ; , carboy* lb. . L 

Lactic, 44%, trch , light, * 

bbl... , . . lb. .11 

22% tc<ih , li*cht, bbl lb . 0 1 

Muriatic, 20°, tank*, 100 lb !.()( 

Nitric, 36°, carboy*. . , ib Jb 

Nitric, 42°, carboy* lb. 0< 

Oleum, 20"; , tanks ton 17 0( 

Oxalic, crystals, bbl .... lb . li 

Phosphoric, 50* , carboys lt». 01 

Pyrogallic, resuhlimed . . lb. I 5( 

Sulphuric, 60°, tank* ton. 9 0( 

Sulphuric, 60°, drum* . ton 12 0( 
Sulphuric, 66% tank*. . ton 14 r >( 
Sulphuric, 66° drum* .. ton 1 9 (It 
Tannic, II S 1* , bbl ib 6‘ 

Tannic, tech , bbl . lb. .4( 

Tartaric, imp cry*, bbl... jb. .3( 
Tartaric, imp , powd , bbl. jb. .3 
Tartaric, domestic, bbl .... jb. . . . 
Tungstic, per lb . lb. 1.01 

Aloohol, butyl, drurri*. fob 

Terre Haute. lb. .2. 

Aloohol ethyl (Cologne 
spirit), bbl . gal. 4.7! 

Alcohol, tnflhvl (»cc Methanol) 

Alcohol, denat lin’d, 188 proof 

No. I . gal. .31 

Alum, ammonia, lump, bbl.. . lb. .0: 
Potash, lump, bbl . ib. .0' 

Chrome, lump, potash, bbl Ib ,0! 
Aluminum sulphate, corn , 

bag* 100 lit I 5( 

Iron free bag* .lb 0i 

Aqua ammonia, 26°, drum*. . lb. .0( 
Ammonia, anhydrous, cyl . . lb. . 3( 



Formaldehyde, 40% , bbj . 

lb 

$0 15 - 

$0 16) 

Sulphur, roll, bbl . . . 

. 100 lb. 

$2.00- 

$2.50 


Fullers earth, f o b mines 

net ton 

16 00 - 

17 00 

Talc -imported, bags 

ton 

30 00 - 

40 00 

$0 38 

Fuller* earth — imp , powd 

net ton 

30 00 - 

32 00 

'Pale —domestic powd.. 

bags, ton 

18 00 - 

25 00 

23 

1 usel oil, ref , drums. 

gal 

3 55 - 

4 05 

'I’m bichloride, bbl. 

. lb. 

.13)- 

14 

3 41) 

Fusel oil, crude, drums. 

gal 

2 30 - 

2 40 

Tin oxide, bbl 

lb. 

.52 - 

.54 

6 r .<> 

Glaubers salt, wks , bags 

100 lb 

1 20 - 

1 4ft 

Zinc carbonnte, bags 

lb. 

14 - 

.14* 

12 50 

» Hauliers suit, imp , bag* 

100 lb 

1 on - 

1.25 

Zinc chloride, gran, bbl. 

lb. 

06 - 

.07 

1 1 ! 

( ilvccrme, e p , drums extra 

. lb 

18) 

.19 

Zinc cyanide, drums.. . 

Ib. 

37 - 

.38 

1 1 , 

( Hvccrine, dynamite, drums 

lb 

17 - 

17) 

Zinc oxide, XX, bbl 

lb. 

,07)- 

.08 

.50 

Iodine, resublimod 

Ib 

4 55 - 

4 65 

Zinc sulphate, bbl 

100 lb. 

2 75 - 

3 00 

1 > 

Iron oxide, red, cuskH .... 

lb. 

.12 - 

. 18 






Ammonium carbonate, powd 
casks, imported . 

lb. 

.09)- 


10 

Ammonium carbonate, powd 
domestic, bbl 

lb. 

.13 - 


. 14 

Ammonium nitrate, tech., 
cask* 

lb. 

10 - 


1 1 

Amyl acetate tech . drums. . 

IK 1- 

2 8u - 

3 

05 

Arsenic, while, powd , bbl. . 

15 - 


15) 

Arsenic, red, powd , kegs. . . . 

lb 

12)- 


13 

Barium carbonate, bbl 

ton 

75 00 - 

77 

00 

Barium chloride, bbl .... 

ton 

87.00 - 

90 

00 

Barium dioxide, drums. . 

lb. 

18 - 


18) 

Barium nitrate, casks . . 


08 


0» l . 

Barium sulphate, bbl . . . . 

lb.' 

04 - 


04) 

Blanc fixe, dry, bbl 

lb 

04 - 


04) 


Plane fixe, pulp, bbl . . 
Bleaching powder, f.o.b. wk* , 

drums 10 

’ Resale drum* 10 

Borax, bbl. 

Bromine, case* 

Calcium acetate, bag* 10 


Calcium carbide, drums 

lb. 

04)- 

22 00 -23 

04] 

Calcium chloride, fused, drum* 

ton 

no 

Gran drums 

lb. 

01)- 

oil 

Calcium phosphate, mono, 
bid . . . 

lb. 

.06)- 

07 

Camphor t eases 

Carbon bisulphide, drums 

lb. 

.91 - 

.93 

lb. 

07 - 

071 

Carbon tetrachloride, drums 

lb. 

.09)- 

10 


Chalk, p r e c i p — domestic, 


light, bbl 

Ib. 

041- 

04) 

Domestic, heavy, bbl.. 

Ib. 

. 034- 

(Hi 

Imported, light, bbl 

lb. 

.04)- 

05 

/ldorinc, liquid, cylinder* 

Ib. 

06 - 

061 

Chloroform, tech , drums 

lb. 

35 - 

38 


Cobalt oxide, bbl . lb. 

Ohpperos, bulk, f o b wk*. ton 

Copper carbonate, bbl, 11* 

Copper cyanide, drum* . II* 

Copper sulphate, cry* , bbl , 1001b. 
Cream of tartar, bbl II*. 

Dextrine, corn, bags 100 II*. 

Epsom salt, dom., (cell , 

bbl 100 lb. 

Epsom salt, imp., tech., 
bags. .100 lb. 


. lb. 

2 10 


16 50 

lb 

19 

1l> 

47 

, lonib. 

6 40 

lb. 

.24 

100 lb. 

3.25 


BptOm salt, U.8.P., dom.. 


Ether, U.fi.P , drum* *, lb. 

Ethyl testate, com , 85%, 

drum* gal. 

Ethyl acetate, pure (acetic 1 
•thcr, 48% to 1 08%) . , , gal 


I, (Mil 

White, basic oabonate, dry, 

(•auks . . lb. 

\Vlnt( , in oil, kegs lb 

Red, dry, casks ... .lb 

Red, in oil, kegH lb 

I cad ncet ate. white cry* . bbl. lb 
I .end arsenate, powd , bbl ib 
Lime-Hydrated, bbl per ton 

lame, Iaitup, bbl 2801b 

Litharge, comm .cask*. lb 

Lit hophonc, bbl lb 

M.'igncHium carl* , inch., bags Ih 
Methanol, 9 5%, bbl gal 

Methanol, 97% , bbl gal 

Nickel Hull, double, bbl. . lb 

Nickel salts, single, bbl lb 

Phosgene 

Phosphorus, red, cuhch .. Ih, 
Phosphoi us, yellow, cases . ih 
Potassium bichromate, cask* jb. 
Potassium bromide, gran., 
bbl . lb. 

Potassium carbonate, 80-85%,, 

calcined, casks . . lb. 
Potassium chlorate, nowd lb 

Potassium cyanide, drum* lb. 

Potassium hydroxide (eaustie 

potash) drums. .. 100 lb. 

Potassium iodide, coses .... lb 
Potassium nitrate, bbl lb 

Potassium permanganate, 

drums . Ib. 

Potassium prusslate, red, 

casks lb. 

Potassium prussiate, yellow, 

ranks lb. 

Salammonlac, white, gran , 

casks, imported lb, 

Salaimnonme, white, gran , 

bill , domc*tio .... lb 

Gray, gran., casks lb 

Siilsiida, bbl ,1001b 

Sail cake (bulk) ton 

Soda ash, light, 58% flat, 

bags, contract 1 00 lb. 

Soda ash, light, basis, 48'% 
bags, contract, fob. 
wk* 1 00 lb. 

Soda ash, light, 58%, flat, 

bags, resale 1 00 lb. 

Soda ash. dense, bags, con- 
tract, hapis 48%. .. 1001b. 

Soda ash, dense, in bags, 

resale ... 1 00 lb. 

Soda, eaustie, 76%, solid, 

drums, fa s. .. 1 00 lb. 

Soda, caustic, 76%,, solid, 

drums, contract. . 1 00 lb. 

Soda, caustic, basis 60",, 
wk* , contract. 1001b 

Soda, caustic, ground and 

(lake, contracts 1 00 lb 

Soda, caustic, ground and 
flake, resale 1001b 

Sixlmm acetate, works, bags lb 
Sodium bicarbonate, bbl 1 00 jit 

Sodium bichromate, casks lb 
Sodium bisulphate (niter cake) ton 
Sodium bisulphite, powd , 
PSP, bbl ... Ih 

Sodium chlorate, kegs Ih 

Sodium chloride long ton 

Sodium cyanide, cases .. Ih 

Sodium fluoride, bbl lb. 

Sodium hyposulphite, bbl. . lb 

Sodium nitrite, casks. . lb 

Sodium peroxide, powd., eases lb. 

Sodium phosphate, dibaRir, 

bbl .lb. 

S<»dium prusinate, yel drums ib. 
Sodium silicate ( 40°, drums) 1 00 lb. 
Sodium silicate (60°, drums) 100 lb. 
Sodium sulphide, fused, 60* 

62% drums. lb. 

Sodium sulphite, crys., bbl.,.. lb. 
Strontium nitrate, powd., bbl. lb. 
Sulphur chloride, yel drums, lb. • 

Sulphur, crude ton 

Sulphur dioxide, liquid, cyL. , lb. 
Sulphur, flour, bbl 7 ... 100 lb. 


Coal-Tar Products 


Alpha-naphthol, crude, bbl.. . lb. 
Alpha-naphthol, ret , bbl. .. jb. 
Alplm-nanhthylamine, bbl.... lb. 
Aniline oil, drums .... ib. 
Aniline salts, bbl . . . ib. 

Anthracene, 80% , drums ... lb. 
A n t h r a n e n e, 80% , imp., 
drums, duty paid. . . lb. 

Anthmquinonc, 25%, paste, 
drums Ib. 

Hcncaldchydc IT S P .carboys lb. 
Benzene, pure, water-white, 

tanks and drums gal. 

Benzene, 90% , tanks <fc drums gal 
Benzene, 90% , drums, resale . gai. 
Benzidine base, bbl. . lb. 

Benzidine sulphate, bbl lb. 

Benzoic acid, l' 8 1’., kegs ib. 

Benzoate of soda, l 1 S P., bid. lb. 
Benzyl chloride, 95-97%, ref , 

drums lb. 

Benzyl chloride, tech , drums ib. 
Betu-naphthol, subl , bbl. ib. 

Beta-naphtbol, teeh , bbl ,. lb. 
Beta-naphthylamine, tech. . ib. 
Carbazol, bid ... jb. 

Cresol, U 8 P drums. ib. 

Ortho-cresol, drums ... lb. 
Cresylic acid, 97%, resale, 
drums . . .gal 

95-97% , drums, resale. gal. 
Dichlorbrnzene, drums. .. . lb. 
Diethylanilmc, drums .. . lb. 

Diinethylanilinc, drums ... lb. 
Dinitrobenzene, bbl . ..lb. 

Dinit roelorbenzpne, bbl ib. 

Dinitronaphtlmlene, bbl. . . ib. 
Dimtrophenol, bbl . . ib. 
Dimtrotoluene, bbl.... lb 

Dip oil, 25%,. drums. .. gal. 

Diphenylamiiie, bbl.. . lb. 

H-aeid, bbi ib. 

Meta-phenvlenediamine, bbl. ib. 
Michlers ketone, bbl . . lb. 
Monochlorbenzene, drums . lb. 
Monoethylumline, drums . . lb. 

Naphthalene, crushed, bbl lb. 

Naphthalene, flake, bbl. . . lb. 

Nuphthaleno, balls, bbl.. .. lb. 
Naphtlnonate of soda, bbl lb. 
Naphthionie acid, crude, bbl. ib. 
Nitrobenzene, drums ... lb. 
Nitro-naphthalpne, bbl. ... lb. 

Nitro-tuluenc, drums lb. 

N-W acid, bbl . ..lb. 

Ortho-amidophenol, kegs. . . ib. 
Ortho-dichlorbenzene, drums lb. 
Ortho-nitrophenol, bbl. .. . lb. 

Ortlio-nitrotoluene, drums . ib. 

Ortho-toluidinc. bbl ib. 

Para-umidophenol, base, kegs ib. 
Para-aimdophenol, I1C1, kegs ib. 

Para-dichlorbcnzonc, bbl ib 

Paranitrnniline, bbl ib. 

Para-nitrotoluene, bbl,. . lb 

Para-plnnylenediamine, bbl. jb. 
Pnra-toluidinp, bbl . . lb. 

Pht hulic anhydride, bbl lb. 

Phenol, U 8 P., drums jb. 

Picric acid, bbl lb. 

Pyridine, dom .drums gal. 

Pyridine, imp , drums gai. 

Resorcinol, tech .kegs lb. 

Resorcinol, pure, kegs lb. 

R-salt, bbi. * lb. 

8ahcvlie acid, teeh , bbl lb. 

Salicylic acid, U.S.P , bbl . . . . lb. 
Solvent naphtha, water- 

white, druniR gal. 

Crude, drums gal. 

Sulphanilio acid, crude, bbl..., lb. 

Thiocarbanilide, kegs lb. 

Toluidine, kegs lb. 

Toluidine, mixed, tags lb. 

Toluene, tank cars gal. 


$0 80 - $0.85 


Toluene, drums . 

Xylidinee drum* lb. 

Xylaie, pure, drums. gal. 

Xylene, com., drums gal. 

Xylene, pom., tanks cal. 


1.40 - I 50 
1.40 - 1 50 

. 07 - .09 

50- .60 

.41 - 42 

19- .20 

22 - 23 

.30- .32 

.35 - .40 

. 20 - .22 

25- .30 

50- .52 


nominal 
2 30 - 2 50 

1 50 - 1 55 

2 00 - 2 10 

.60- .65 

.40- .42 

.45 - .47 


.35- .38 

1 . 20 - 1.38 
.30- .35 

.35 - .37 

.40- .43 

.40- .45 

.45 - ,50 

.40- .42 

. 30 -,. ... 
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Naval Stores 

Roeio B-D.bbl. 2J01b. 

Ro.inE-I.bb) 2»0fc. 

Rnain K-N, bbl 280 lb. 

Roam W G.-W.W, bbl. . . . 280 lb. 
Wood rosin, bbl .... .2801b. 

Tumcntinc, spirits of, bbl. . ga 
Wood, steam dist.. bbl. .. *6. 

Wood, dost, dist , bbl. *al. 

Pine tar pitch, bbl . . . 200 lb. 

Tar, kiln burned, bbl 500 lb. 

Retort tar, bbl... - 500 lb 

Rosin oil. first, run, bbl. . . - • ga • 

Rosin oil, Bcoond run, bbl,, .. ga . 
Rosin oil, third run, bbl. . . ga{- 

Pine oil, steam dist *»}• 

Pine oil, pure, dest. dist . . . gal. 

Pine tar oil, ref... ■ • K ttl . 

Pine tar oil. crude, tanks 
f.o b Jacksonville, Fla . . 

Pine tar oil, double ref , bbl . 

Pine tar, ref , thin, bbl 


$6 15 - 
6 25 . 

6 55 

7 35 
6 25 
1 53 
I 35 
I 25 


.43 - 
.47 - 
.53 -. 


(6 40 

6 95 
8 05 


6 00 
12 00 
II 00 


gal. 

gal. 

gal. 


.90 

85 

.46 

.35 

.75 

25 


Pinewood creosote, ref., bbl. gal ~ 

Vegetable Oils 


Cast or oil, No 3, bbl . lb 

Castor oil, A A, bbl.. Jb 

Chinuwood oil, bbl • Jo- 

Coconut ml, Cevlon, bbj- • Jb. 

Coconut oil, Cochin, bbl .. lb. 

Corn oil, crude, bbl . lb. 

Cottonseed oil, crude (f.ob. 

mill), tanks. .. Jb. 

Summer yellow, bbl.. .. b. 

Winter yellow, bbl. . lb. 

Linseed oil, raw , car lots, bbl. gaj 
Raw, tank earn (dom.) . . gal. 

Boiled, 5-bbl lots (dom.) gal. 

Olive oil, denatured, bbl. gal 

Palm, Lagos, casks Jb 

Palm kernel, bbl Jb- 

Peanut oil, crude, tanks (mill) »«>. 
Peanut oil, refined, bbl lb 

Rapeseed oil, refined, bbl. . . gid 

Rapeseed oil, blown, bbl .. gal. 

Suva bean ( M anchurian) , bbl lb. 

Tank, f o.b. Pacific coast... lb. 

Fish Oils 


* I**: 

. 19 - 
09*- 

09J- 
.12 - 

.10 - 
.12 - 
. 13 - 
98 - 
94 - 
I 02 - 
I 10 - 
08J- 
08]- 
BJ- 
161 - 
.85 - 
90 - 
12 - 
.101-. 


$.n; 

I4J 

191 

9; 

10 

.121 


,2 t 

ni 

99 
95 
I 04 
I 15 
08} 
09 

HI 

161 

86 

.91 


Menhaden, light pressed, bbl. ga $0 68 - 

White bleached, bbl . gal. 72- 

Blown.bbl gal. 26 - 

Whale No I crude, tanks, 

coast lb " 

Dye & Tanning Materials 

Divwlivi.bags ... ton $38 00 

Fustic, sticks ton 30 00 

Fustic, chips, bags 

TiOgwood. sticks 
Tjogwood, chips, bags. ... 

Sumac, leaves, Kieilv, bags. 

Sumac , ground , bags . . , 

Sumac, domestic, bags. 

Tapioca flour, bagR 

EXTRACTS 

Archil, eonc , bbl . lb. 

Chestnut, 25' ,' tannin, tanks, lb 

I hvwbvi, 25‘ ,, tannin, bbl . 

Fustic, crystals, bbl 
/ untie, liquid, 42°, bbl . 

Gainbier.hq ,25% tannin, bbl 
Hematine erys , bbl 
Hemlock, 25% tannin, bbl . 

II vpornie, solid, drums 
Hyperme, liquid, 51°, bbl. . . 

Logwood, crys., bbl 

Logwood, liq., 51°, bbl... 

Quebracho, solid, 65% tannin, 

bbl tb. ,04j- 

Sumac, dom., 51°, bbl. .. lb. . 06p— 


lb. 

ton 

lb. 

ton 

ton 

ton 

lb 


lb. 

lb 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

\b. 

lb. 


.70 

74 

78 

06} 


$39 00 
35 00 
04 - 05 

28 00 - 30 00 
02}- • 03] 

65 00 - 
55 00 - 60.00 
35.00 - 
.03i- 


.05 


$0 17 - 
02 - 
04 - 
20 - 
.08 - 
.08 - 
.14 - 
.04 - 
.24 - 
.14 - 
.19 - 
.09 - 


$0 18 
03 
05 
22 
09 
09 
18 
.05 
.26 
.17 
.20 
.10 

.05 

.07 


Waxes 


Ray berry, bbl . lb 

Reeswax, refined, dark, hags lb. 
Rerswax, refined, light, bags lb 
Re« kwh x , pure white, cases lb. 
Cand. ilila, bags lb. 

Carnauhn, No 1, bags. lb. 

No 2, North Country, bags lb. 
No 3, North Country, bags lb. 


$0 28 - $0 30 


Japan, eases 
Montan, crude, bags. . 
Parafhne, crude, match, 105- 
1 1 0 m p 

Crude, scale 124-126 m.p., 
bags . . 

Ref , 1 18- 120 m p., bags 
Ref , 125 m.p., bags •• • 
Ref, 1 28- 1 30 rn p , bags . . 
Ref , 133-135 in p., bags 
Ref , 1 35- 1 37 m p , bags 
Stearic arid, sgle pressed, bags 
Double pressed, bags 
Triple pressed, bags 


30 - 
34 - 
40 - 
27 - 
.40 - 
.23*- 
.19 - 
.15 - 
.031- 

.04 - 

024- 
• 031- 
031- 
.04 - 
.04*- 
05 - 
131- 
.14*- 
.16 -. 


Phosphate rock, f.o.b. mines, 

Florida pebble, 68-72%, too $4 . 00 - $4 50 

Tennessee, 78-80% . ton 8.00 - 8 25 

Potassium muriate, 80%, bags ton 35.00 - 36 00 
Potassium sulphate, bags . unit 1.00- 


Crude Rubber 


1b 

$0 33 - 

lb 

27*- 

lb 

294 — 

lh 

34 - 

lb. 

34}- 

lb. 

31 - 

lb. 

31 - 


$0 33* 
.28 
30 
35 
.35 

32 

.32 


Para — Fpriver fine 
Upriver coarse 
Fpriver raurho ball. 

Plantation — First latex crepe 
Ribbed smoked sheets 
Brown crepe, thin, 
clean 

Amber crepe No. I . 

Miscellaneous Materials 

Asbestos, crude No. 1, 

fob, Quebec sh ton $450 00 -$550 00 

Asbestos, shingle, f.ob, 

Quebec .... sh ton 60 00 - 80 00 

Asbestos, cement, fob, 

Quebec sh ton 15 00 - 17 00 

Barytes, grd , white, f.o b 

mills, bbl. net ton 16 00 - 20 00 

Barytes, grd , off -color, 

fob mills bulk net ton 13 00 - 15 00 

Barytes, floated, fob 

St Louis, bhl net ton 24 00 - 28 00 

Ii a r v t e s, crude f o h. 

mines, bulk net ton 9 00 - 9 25 

Casein, bbl , tech lb. II - 12 

China clay tkaolin) crude, 

f o.b 0a net ton 7 00 - 

Washed, f.ob Ga net ton 8 00 - 

• Powd.fob, Ga. net ton 13 00 - 

Crudetnb Va net ton 8 00 - 

Ground, f o b. Va. net ton 13 00 - 

Imp , lump, bulk net ton 15 00 - 

Imp.powd net ton 45 00 - 

Feldspur, No 1 pottery, long ton 6 00 - 

No 2pottery long ton 5 00 - 

j No 1 soap * long ton 7 00 - 

No 1 Canadian, f o.b. 
mill long ton 

Graphite, Ceylon, lump, first 
quality, bbl Jb 

Ceylon, chip, bbl. lb. 

High grade amorphous 
crude ton 

Gum arable, amber, sorts, 
bags Jh 

Gum trngacanth, sorts, bags .lt> 

No I, bags • lh 

Kiesclguhr, f o b Cal. . . . ton 
Fob NY. -ton 

Magnesite, crude, f o b Cal ton 
Pumice stone, imp , casks lb 

Dom .lump, bbl h 

Dom., ground, bbl lb 

Shellac, orange fine, bags lb 

( trange superfine, bags.. Jb. 

A C garnet, hags . b 

T N , bags lb 

Silica, glass sand, fob Ind ton 

Silica, sand blast, f <> b Ind .ton 

Silica, amorphous, 250-mesh, 
f.o.b 111 ton 

Silica, bldg, sand, f o.b Pa ton 

Soapstone, coarse, f o b. Vt 
bags , 

Talc, 200 mesh, f.o.b , Vt , 
bags . . ton 

Talc, 200 mesh, f o.b. Ga., 
bags ton 

Talc, 200 mesh, f n b. Los 
Angeles, bags. t° n 


9 00 
9 00 
20 00 
12 00 
20 00 
20 00 
50 00 
7 00 
5 50 
7 50 


25 00 27 Ofl 


06 ■ 
05 - 


.06} 

.05! 


35 00 - 50 00 


32 

35 

41 

. 2*) 

41 

.24 

.04 

.04} 

02 * 
,034 
■ 03[ 
04J 
04] 
.05* 


15 - 
50 - 

1 75 - 
40 00 - 
50 00 - 
14 00 - 

03 - 

05 - 

06 - 
82 - 
84 - 

79 - 

80 - 

2 00 - 
2 50 

17 00 - 
2 00 - 


ton 7 00 - 


16 
60 
1 80 
42 00 
55.00 
15 00 
05} 
05* 
07 
83 
85 
80 
81 
2 50 
5 00 


17 50 
2 75 


Refractories 

Bauxlto brink, 56% AljO,. (« b. 

Pittsburgh t( 

Chrome brick, f » b. Eastern ship- 
ping points 

Chrome cement, 40-50% Cr 2 ( >3 . 
40-45%. Crjt )j, sacks, fob. 
Eastern shipping points 
Fireclay brick, M quality, 9-in. 
shapes, f.o.b Ky wks . 

2nd quality, 9-in shafies, f.o b 

Magnesite brick, 9-in. straight 
(f o b wks.) . • • 

9-in arches, wedges and keys. 
Scraps and splits . . 

Silica brick, 9-in sixes, f.o.b. 

Chicago district • • 

Silica brick, 9-in sues, f.o.b. 
Birmingham district . 

F.o.b. Mt. Union, Pa . • 

Silicon carbide refract, brick, 9-m. 


Ferrotungsten^ 70-80%, 

Ferro-vfraiilum, 35-50% of 

IJ. per lb. of U lb. 

Fcrrovanadium, 30-40%, 
per lb. of V . lb. 


Bauxite, dom. crushed, 
dried, fob slopping 
points 

Chrome ore, Calif concen- 
trates 50 1 , mm CrjOj 
C i f Atlantic seaboard 
Coke, fdry , f o b. ovens 
Coke, furnace, f.o b ovens 
Fluorspar, gnivel, f o b. 

mines* Illinois 
Ilmenite, 52% TUB 
Manganese ore, 50* , Mn, 
cif Atlantic seaport 
Manganese ore, chemical 
(MtiOj) 

Molvlxlenue, 85% MoS 2 , 
per lb MoHj. N Y 
Monaxite, per unit of TI1O2, 
c if, At 1 seaport lb 
Pyrites, Span . fines, e i f 
All seaport 

Pyrites, Span , furnace size, 
e i f At 1 seaport.. , 

Pyrites, dom. fines, fob. 

mines, Gh 
R utile, 95% TiOj 
Tungsten, seheellte, 60% 

W< >* and over, per unit. 
WO, 

Tungsten, wolframite, 60% 
WOj and over, per unit 
WO, 

Uranium ore (earnotite) jwr 
lb of U ? 0# .... 

Uranium oxide, 9(>% per lb 
l' ? () 8 m 

Vanadium pent oxide, 99% lb 
Vanadium ore, per lb V»< >6 . lb. 
Zircon, washed, iron free, 
f.ob Pablo, Flu . lb 


ton 

ton 

ton 

ton 

ton 

ton 

lb. 

unit 

ton 

lh 


unit 

unit 


unit 

lb. 


unit 


unit 


)b 


00.03- 

90,90 

6.00 *». 


3.75 - 

4,00 

‘d Products 

$6.50 - 

$8.75 

22 00 - 
18 50 - 
8 25 - 
7 00 - 

23.00 

19.00 
8.50 
7.25 

21,50 


.011- 

. 01 * 

.33 


75.00 - 

80.00 

.65 - 

.70 

-.06 - 

.06 

.11*- 

.12 

.11*- 

.12 

.12 
.12 -. 


8.50 - 

8.75 

8.00 - 

8.25 

3.50 - 

3.75 

2.25 - 
12 00 - 
1 00 

2.50 

14.00 

.04*- 

.13 


Non-Ferrous Materials 

Cents per Lb. ' 
16.75 17.00 
24.00 


6 50 - 9.00 

7 00 - 9.00 


16.00 - 20.00 


Copper , electrolytic 

Aluminum, 98 to 99%. , • 

Antimony, wholesale, Chinese and 
Japanese . • - 

Nickel, virgin metal ■ ••• 

Nickel, ingot and shor 

Monel metal, shot and blocks 

Monel metal, ingots 

Monel metal, sheet bars 

Tin, 5-ton lots, Straits 

Ixoad, New York, spot 

Lead, E St Louis, spot 

Zinc, spot, New York 

Zinc, Bpot, F Ht. Louis 

OTHER METALS 
Silver (commercial) .. • *>*• 

Cadmium Jb- 

Bismuth (5001b lots). . ■ Jb. 

Cobalt • ■ Jh- 

Magnesium, ingots, 99% lb. 

Platinum 01 

Iridium 08 • 

Palladium , Jj 8 * 

Mercury 75 lb. 


Fertilizers 

Ammonium sulphate, bulk, 

f.o b. works 100 lb. 

F.a.s. double bags 100 lb. 

Blood, dried, bulk unit 

Bone, raw, 3 and 50, ground . . ton 
Fish sorap, dom., dried, tgks.. unit 

Nitrate of soda, bags 1 00 lb. 

Tankage, high grade* f.o.b. 
Chicago .writ 


$3.20 - 
3 85 - 

4.60 - 
30.00 - 

5.00- 

2.60 - 


$3.25 

3.95 

35 . 66 * 

5.10 

2.63 


4.70 - 4 10 


ton 

ton 


1,000 

ton 

ton 

ton 

1,000 

1.000 

1.000 
1,000 


$45-50 

50-52 

23-27 

23 00 


36-41 

65-68 

80-85 

85 


48-50 

42-44 

1,100.00 


Ferro-Alloys 


Ferrotitanium, 'V 1 ?/* 
f.ob. Niagara Palls, 

N.Y. , v ton 

Ferrochrotmum, per lb. 01 

Cr.6-8%C 

4-6% C. ... ■ • lh. 

Ferromanganese, 78-82% 

Mn, Atlantic seabd. 

duty paid ... 

gpiegcleisen, 1 9-2l%Mn~ «r. ton 
jfaromolybdenuro, 50-60% 


$200.00 -$225.00 


:!!*- 


110.00 - 112 00 

35.00 - 37.00 

1.90- 2.15 

38 00 - 40.00 

86.00 - 89.00 

150.00 - 160.00 


7.65-7.75 

25.00-27.00 

29.00 

32.00 

38.00 

45.00 

46.75-47.25 

8.25 

8.30 8.40 
7.80-7.90 
7.50-7.75 


$0.67 

1.15 

2.55. 

2.65(ai2.85 

1,000)1.05 

110.00 

260 000)275.00 
79.00 

69 000?) 70. 00 


FINISHED METAL PRODUCTS 

Warehouse Price 
Cents j>er^ Lb. 


Copper sheets, hot rolled . 

Copper bottoms 

Copper rods 

High brass wire 

High brass rods 

Low brass wire 

Low brass rods 

Br/tzed brass tubing 

Brazed bronze tubing . . 
Hrainhw copper tubing . . 
Beamless high brass tubing 


30.75 

20.50 

19.50 

17.00 

21.10 

22.00 

24.25 
29.00 

25.25 

23.50 


OLD METALS— The following are the dealers' 
purchasing prices in cents per pound: 

Copper, heavy and crucible 

Copper, -heavy and wire 

Copner, light and bottoms 


_inei 
Lead, heavy 


11.30(9)11.50 
II 25(a) 11.50 
9,250) 9.50 
5.750) 6.00 
3.500) 3.75 


Leaii, t ea 
Brass, ' 

Brass, lignt .. .. 7 in/, c in 

N n I yellow’ brass turnings 6 . 3u(<0 6 . w 

Zinc'.... 


'?■ hkht X 


i, 4.00 


Structural Material 

The following base T>rice« per 100 lb. 
structural shapes 3 in. by * in. and larger, andplaU* 
J in. and heavier, from jobbers’ warehouses In the. 
cities named: N8W York Ch»o«o 

Structural shapes 10 * 

Soft steel bars., 

\£ 

Plates, \ to 1 in. thick 3.29 


>04 

>.04 

9.19 

3.14 
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Industrial 


Holland-— P. B. Parish has acquired the 
local foundry of the Holland Bilging Co., 
and will operate the plant as an Individual 
enterprise for the production of Iron and 
steel castings. Extensions and improve- 
ments are planned to include the installa- 
tion of additional equipment. 


Financial. Construction and Manufacturers' News 


Construction and 
Operation 

Alabama 

HoLt- -The Central Iron & Coal Co h;e< 
awarded a general eontraet to the Ingalls 
Iron Woiks, Birmingham, for the election 
of a new 1 -story plant foi the Uia 

of last iron and steel pipe. The estlm;itid 
cost 1 h reported in excess of $80.IHHI 

BiHMiNiiiiAM The Alabama Hide A T.il 
low Co , ltlllX 9th Ave., North, has plans in 
progress foi the rebuilding of itif tallow and 
grease works recently destroyed by lire 
with loss of about ‘$18,01)0. Additional 
equipment w ill be installed Chatles 15. u - 
ber heads tin- company. 

Niiicmmji — The Alatep Read Piodiuls 
Co., recently organized, bus plans undei 
wa,\ for tin* construction of a new plant 
for the manufacture of lead battery plates 
and other lead specialties. 

Birmingham — T he SanitaiN Chema.il 
Co., recently organized, has plans undei 
consldei at ion for tin* Immediate establish- 
ment ol a lor at plant for the manufattme 
of a line of chemical specialties I*' T Bell 
heads the company . 

East Birmingham- -Following the com- 
pletion of the first unit of It h new pipe 
manufacturing plant, the Me Wane Cast lion 
VJpe (’o, Birmingham, is perfecting plans 
for the eonstt action of another unit. It Is 
purposed to Increase the size iff the pre*- 
ent foundry, 108x3 IU ft, to a length of J, 10 
ft. The Initial plant will have a luted dally 
output of 8,000 ft of cast-iron pipe, giving 
employment to about 150 men ,! K 
McWane Is president, and James 1) Sample, 
vice-president 

California 

San Fhanuwo — The National la*, id Co, 
485 California St., has awarded a contrac t 
to l>yer Brothers, Holden West lion Works. 
Kansas St , foi the erection of a new 1 
story plant at 17th Ave. and East 10th St . 
Oakland, to cost about $37,000 

San Francisco- The Jewell Steel & Mal- 
leable Co. 1375 Potrero Ave., has awarded 

contract to Barrett fh Hilp, 018 Harrison 
t,, for the erection of a 1-storv addition 
to its plant to cost about $13,000, exclusive 
of equipment 

Connecticut 

South Coventry The Wlllinmntlc Paper 
Co. is making ready for operations at the 
plant formerly occupied by the South 
Coventry Paper Co., recently acquired, ami 
a number of alterations and improvements 
will bo carried out It Is expected to com- 
mence ptoducton before the dost* of the 
month. 

Florida 

Sehrino— T he Town Council is cotcddtn - 
lng the Installation of a filtration plant and 
system at the municipal walerwoiks, com- 
prising the former plant of the Sebnng 
Light & Water Co., lately acquired for 
municipal property. Joseph Hawthorne Is 
superintendent 

Georgia 

Atlanta- The Atlanta Glass Mfg. Co 
has acquired a local site and plans for the 
erection of u iu*w plant for the manufacture 
of glass bottles and other containers. 

Wrens- The McNair-young OH Co has 
tentative plans under consideration for the 
rebuilding of its local oil plant, partly de- 
stroyed by fire, Feb. 33, with loss approxi- 
mating $50,000, including equipment 

■Tikton— The plant of the Tift Silica 
Brick Co has beep acquired by W. W. Pace, 
Jr., together with a large tiact of adjoin- 
ing property. The new owner will take 
possession Immediately, and plans for gen- 
eral Improvements for Increased produc- 
tion. The plant will specialize In the manu- 
facture of white silica bricks 

Fort Valley — The Emergency Products 
Co., recently organised. Is planning for the 
establishment of a local plant for the manu- 


f.icl ut •* of insect powders and kindred 

< hemii a I specialties Bdwaid Chambers 
heads He company. 

Indiana 

East Chicago— F ollowing a eonsunima- 
Ih.ji of the proposed merger of the Youngs- 
tnwi) Sheet & Tube Co, Youngstown, O, 
.uni the St* el & Tube Co. of America, Cht- 
i ago, 111, under the direction of the flrst- 
noted ot ganization, plans are being per- 
ff< ted foi extensions and improvements In 
th- Steel Tube Co plants at East Chicago 
.i tid Indiana Harbor A number of new r 
mills will he built The project Is estimated 
to < ost in e\( ess of $5,000,000, with machin- 

ei \ 

Indianapolis— The Chandler & Taylor 
Co, South Addison St, is planning for the 
i < building of Its 1-stmy foundry, 175x300 
It . destioyed bv fire, Feb 31, with loss esti- 
mated at $85,000, including equipment The 
new structure w r tll be approximately the 
r.mie size The company manufa<*tures 
steam engine boilers and kindled products. 
William M Tar lot is president 

Iowa 

Mason Tin — The Cerro Gordo Brick & 
Gru\el Co. is considering plans for the con- 
st mu Bon of a new brick -manufacturing 
plant, estimated to cost approximately $40,- 
IHMI C 1 Snyder is secretary 

Kansas 

Wichita — 'Hie Western Glass Co„ 531 
North Mai ket St., has taken bids on a gen- 
eral contract and will soon make award for 
the ei eel ton of a m*w 2-story and basement 
building, 75x130 ft , estimated to cost about 
$35,000 Edward Forsbloom, Sedgwick 
Bldg , t* aichiteet 

Louisiana 

New Ihehia -The local Chamber of Corn- 
men e is considering plans for the estab- 
lishment of a sugar refinery In or near the 
city The Parish Farm Bureau, headed by 
A A Theriot and Lours Pesson, is also In- 
tel ested In the project. It Is purposed to 
sele< t an engineer to prepare plans in the 
n< ar future. 

Maryland 

Baltimore— Plans are being completed 
lot the erection of a 1 -story foundry at the 
plant of the Bartlett-TIay ward Co., Scott 
and McHenry Sts., manufacturer of ina- 

< bine castings, etc. Parker. Thomas & Rice, 
t nlon Trust Bldg., are architects. 

Hagerstown- -T he Elestano Mining Co., 

3 Hamilton Row, is planning for the In- 
stallation of smelting equipment at Its new 
tin ore plant now being established. The 

< ompany was recently incorporated. 

Massachusetts 

Springfield — The Springfield Gas Light 
Co, will make extensions and Improvements 
at the purifier building at Its local artificial 
gas plant to cost $23,000. Plans have been 
completed 

Boston— The Penn Metal Co, 65 Frank- 
lin St., has purchased the local plant and 
business of the Midvale-Cambria Steel Co., 
Philadelphia, Fa , covering primarily the 
steel rod and bar branch of production. The 
new owner will continue the operation of 
the mill pending the completion of a new* 
steel rod mill at its own plant, now in 
course of erection, and later will remove the 
Midvale works to this location. Expansion 
in produet Ion is planned. 

Michigan 

Marine City — Sidney c. McLouth Is 
planning for the Immediate rebuilding of 
his foundry, partially destroyed by fire, Feb. 
21. with loss estimated at $25,000, includ- 
ing equipment. The plant is deVoted pri- 
marily to the production of steel castings. 

W y a ndottk— -T he Michigan Alkali Co„ 
operated by the J. 3. Ford Co., has tenta- 
tive plane under consideration for the erec- 
tion of a new 2 -story plant on Biddle St. 


4 Missouri 

St. Charles— The Crucible Oil & Refin- 
ing Co., St. Joseph, Mo., has preliminary 
plans in progress for the construction of a 
local refining plant, to Include a byproducts 
department for the production of miscel- 
laneous oils The company also operates a 
w'ork.s at Wichita, Kan. 

St Lotus— Tentative plans are being pre- 
pared for the construction of a new 1-story 
foundry at the plant of the Green Car 
Wheel Mfg Co., 3000 North Broadway. 
Klipstein & Rath ran, Chemical Bldg., are 
architects 

St Louis— The Frictionless Metal Co, 
has leased property at Cass Ave. and Col- 
lins St., comprising a 3-story building, for 
t he establishment of a new plant for the 
manufacture of babbitt metal The in- , 
st allatlon of machinery will be commenced 
at an early date The company is now 
operating a plant at Richmond, Va., £ls well 
as a Canadian branch at Montreal, Quo., 
and it is purposed to remove both of these 
plants to tiie new location at a later date. 

C W Boutnc is president. 

Montana 

Great Falls — The Sunburst Refining Co., 
recently mganized with a capital of $300,- 
000 as a subsidiary of the Sunburst Oil & 
Gas Co, is perfecting plans for the con- 
struction of a new oil-refining plant on local 
site, with initial capacity of about 4,000 bbl 
per day. It is estimated to cost close to 
$150,000 with machinery L. C. Stevenson 
is president of the parent organization and 
heads the new company. W. M. Barker is 
construction engineer in charge. 

East Helena— The American Smelting & 
Refining Co . 120 Broadwuv, New T York, has 
plans in preparation for the consti uctlon of 
an addition to its local smelting plant, 
estimated to cost approximately $200,000, 
including equipment. The extension will 
be used to handle the increased output from* 
the Hercules and Tamarack mines in the 
Comr d'Alene district. 

New Jersey ' 

Trenton — The Trenton Potteries Go., 
manufacturer of sanitary ware, will Imme- 
diately commence const ? uctlon of a 4-story, 
addition to its Equitable Pottery at Lnlor 
and Hancock Sts A 1 -story kiln building 
will also be constructed The new struc- 
tures will cost about $80,000. S. W Mather 
& Sons, Greenwood and Canal Sts., have the 
general building contract. 

Newark The Electrified Water Co. has 
leased the 1 -story building at 232 Halsey 
St. for th(* establishment of a new plant 
for the production of water-purifying ma- 
terials and water-purification systems. The 
company is operating a number of plants 
in different parts of the country, and pur* 
poses to establish a new works at Los 
Angeles, Cal. Alfred H. Brundago Is presi- 
dent. 

Newark — The Celluloid Co, 290 Ferry 
St., has filed plans for the erection of a 
1-story addition to its plant at 65-67* West- 
cott St., estimated to cost approximately 
$14.000. 

Bi,oominoimt.r — The Seamless Rubber 
Co., recently organized, has commenced the 
installation of machinery in a local building 
for the establishment of a new plant for the 
manufacture of hard rubber goods. It is 
purposed to inaugurate production at an 
early date. 

Jersey City — The Ault & Wiborg Co.. 
12th St., manufacturer of printing inksi etc., 
has filed plans for alterations and exten- 
sions in its local plant, to cost about $9,000. 

Trenton — George L. Atkins, Langhorne, 
Pa., bail acquired the local foundry of the 
Reeves Foundry Co.. Ward Ave.. at a 
sheriff's sale for a consideration of $72,717. 
The plant )ina been closed for a number of 
months past. The new owmer is said to be 
arranging for the organization of a com-, 
pany to operate the foundry for the pro- 
duction of iron and steel castings. 

New York 

BurFALO—The City Council is arranging , 
a bond issue of $2,800,000, of which amount 
$1,700,000 will bo used for the installation 
of thtf 1 proposed new filtration plant at 1 the 
municipal waterworks. , , 

New York — T he Harlem Sugar Co., 2445 
8th Ave., hM completed plans foe the con- 
struction of a new 2 -story building, 75x100 
ft;, on- the Southern BWd., near St, Ann’s 
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A ve, estimated to cost about $75,000. 
Charles Clark, 441 East Tremont Ave., is 
architect. , __ , , 

thtpealo— T he Federal Concrete Products 
ro h«S ^c application to the City Coun- 
cil for permission to build a new plant at 
Kensington and Wyoming Aves., for the 
manufacture of cement and concrete prod- 
nets to consist of a main 1- and 2-stoi.v 
uildlng, 80x110 ft., and adjoining struc- 
*>4x07 ft., estimated to cost approxi- 
mately $30,000, with equipment. Walter E. 
.Jones" is president. 

North Carolina 

Ukimont — T he Continental Erick & Tile 
Co Chapel Hill N. C., has commenced the 
nei-tion of a new plant at Helmont for tlie 
manufacture of brick and tile products. 
Initial production will be devoted to brick 
with output of about 30,00ft per da> ) 
G Gullick is president. 

Ohio 

],isno\- The American Vitrified IMod- 
uds Co is said to be planning for tin* eurl> 
i fhuilding of the portion of its plant do- 
st toV ed by lire, March 2. with loss esti- 
mated at 'about $100,000. including equip- 
ment. 

Oklahoma 

S.vim t.i'A The Star Gasoline Co. has 
Munmenccd tin* consti uction ol a new gaso- 
line absoi ption plant in the Boggy faun 
section, to be equipped for an m'tial output 
of j, Mi’ll gal per day 


Pennsylvania 


Ijk’K Haven—' T he Harbison-WalkerRe*- 
fj mimics Co, Farmers’ Hank HUlg . * Jtts- 

l, m gh is said to have preliminary plans 
unde! considei ation for the count ruction of 

new tlrebrick and refractory manufactur- 
ing plant m the vicinity of Hock Haven 
Si i ahon — The Sharon Kiick & Clay Co. 
ncentl> organized by H. D Beeglo, New 
< ;,iii|ee. Ha, and associates, has taken over 

I lie local plant and business of the Sharon 
Clay Products Co., secured for a cotisidera- 

I I »n of about $100,000. The new company 
pl ,ns for immediate operations and wall 

m. do Improvements and extensions to eh* 
\*|op an output of about 200,000 bricks a 
u eek 

l’i 1 1 I.AOKI.CU I a— T he Philadelphia Sal|t 
I',,, Ddawaie and Oregon Aves. manulae 
tin er of chemical products, has tiled plans 
for the erection of a new 1 -story plant ad- 
dition. estimated to cost $20 000 

Bowmanstown — 1 The Aluminum Pigment 
& Pioduets Co. Bowmanstown, recently or- 
ganized. will locate Its proposed new plant 
at this place instead of at ladiighton, Pa . 
a pieviously announced A general con- 
ti.it t for the building has been awarded to 
Charles Fenstermaeher, Lehighton, and a 
p ation of the Initial equipment installation 
will he handled bv the Fuller Lehigh < o. 
Fullerton, Pa The plant will be devoted 
to the manufacture of nlum’num pigments 
Newcastle- — T he GrasseM Power To has 
t< ntative plans under consideration for the 
i < building of its press mill, recently de- 
stio>ed bv fire. The estimated loss has not 
been announced Headquarters of the com- 
pany are in the Guardian Bldg., Cleveland, 
< duo 

Tennessee 


Knoxville- The Cherokee Brick Co. has 
pin chased a tract of more than 2ft acres of 
land In tin* Chestnut Kldge section, and 
plans for the early erection of a new brick- 
nmnufaeturing plant, with initial daily out- 
put of about 4ft,ft00 bricks. The company 
was organized recently with Roy Newman 
as president, and J. C. Wright, secretary 
and treasurer. 

Erwin -The Southern Potteries Co., re- 
cently taken over by new interests, has ten- 
tative plans under consideration for the 
construction of a new unit, comprising 
about seven kilns, with various production 
departments. Other Improvements will be 
made nt the pottery for increased output. 
Charles W. Foreman heads the company. 
C F Brandt Is in charge of factory pro- 
duction. 

Texas 


Iu u , a S' — The Standard Spring & Axle 
Fo, 2614 Main St., will Install a heat-treat- 
ing department at its new plant at 2816 
Main St., on which work has been com- 
menced. L. K. Weaver Is president and 
treasurer. 

San Antonio— T he Kahn Oil Co. Is plan- 
ning for the Installation of a new laboratory 
«t its plant. Q. H. Nunn is chemist, in 
charge. 


Industrial 

Developments 

Ceramic — The Crescent China Co., Alli- 
ance O, is advancing product 4 on at its 
pottery and has commenced operations at 
the new 7 -kiln plant, recently completed. 
The pottery will run full foi an indefinite 
period. 

The Auburn Shale Bric k Co , Auburn, Pn . 
is arranging for early curtailment at its 
plant for necessary machinery repaiis and 
plant improvements Tin* plant will be* 
clo.sed for a few weeks and w ill then resume 
on a full capacity schedule 

The Andalusia Brick Co. River Falls. 
Ala , is operating at full capacity and plans 
arc* under considei ation foi improvements 
tit pi ovule for gre ater output The company 
was i eceiitlj acquired by new Interests, 
he*iide*d by C L Benson 

'Pin* E. H. Sebring China Co.. Sebring, <> , 
is tunning at full capaeltv with lull work- 
ing foi ce, and will e-otitinue* on this basis 
for an Indefinite time The company lias 
plans linden consideration for the construe - 
t ion of two additional kilns at the pottery. 

The Hazleton Brick Co. Hazleton, Pa, 
is making a number of lniju ov ements at its 
plant, including repairs lei machine*! > . and 
Itians t»t resume pioduetion early In the 
spt mg, giving eniplov ment to a full walking 
for e-e* 

The* Grntztown Brick Works, West New- 
ton, Pa recent l> acquired by new interests, 
has resumed production nftei a shutdown 
for about 21 months It Is e*x ported to 
maintain capacity operations foi a num- 
ber of months to come Eugene Servi beads 
tin* new company 

Lenox Inc* , Trenton, N .1 , manufacture*!* 
of fine china w are, has added a mini ici ol 
eniplov e*e*s to its working fence, including 
fni moi operatives recently on strike*, w ho 
have* returned on an open shop bus’s, as 
lately established bv the company, Opera- 
tions aie close to normal and will be main- 
tained on tins basis 

KrmiKii Tin* Travelei Rubber Co, Beth- 
lehem, Pa., Is operating at full capacity 
with normal winking fence Incoming 
oi tiers are* in excess of the plant output and 
it is currently estimated that the* company 
is now about 35,000 tire*s behind hi do- 
Ivories Preliminary plans are* under con- 
sideration for enlargements in the* plant 
In eonnestion with proposed plans for 
maximum spring production, tin* Goodyear 
Tire* & Rubber Ce>„ Akre>n. 0 . lias Increased 
immediate output from 28,000 to 30,000 a 
day Tin* mill is now' giving employment to 
close* to It.ftftft workers Manufacture wll 
be* further advane*e*d as soon as additional 
empl<>ve*e*s are available* 

Tin* B F Goodrich Co Akron, <>. has 
'neicase-d production in the tire* depart- 
ments at its mills from lX.ftftft to 20.000 
the* pt*r day A full working quota is be- 
ing employed. 

Cement- -The* Coplay Cement Co., Co- 
pla.v, I’a. has losumed production at its 
Mill “B” following a shutdown feu* several 
we*e*ks past, owing te> necessary re*pairs and 
alterations in machinery. It Is expected tei 
de ve lop capacity at an early date , with full 
working force 

Tin* Signal Mountain Portland Cement 
C<> , Chattanooga, Tenn , is pushing con- 
struction on its new local mill, ami experts 
to commence production late in April or 
early in May giving emplery merit to a large* 
working foree* The plant represents an in- 
vestment of (dose to $2,000,000. 

According to statistics compiled by the 
Portland Cement Association, mills through- 
out the country are running better than 65 
per cent capacity, gross, an increase of 80 
per ce*nt as compared w*itb this same time 
a year ago. 

Ikon and Steel — The Rcplogle Steel Co., 
New York, is making repairs at Its large 
blast furnace at Catasauqua, Pa., Including 
relining, with day and night working forces. 
The stack is expected to be ready for re- 
sumption within a few weeks. 

The* Wheeling Steel Corp., Wheeling, 
W Va. ( has blown in its Top Mill blast 
furnace, following a suspension since last 
August. The stack will give employment 
to about 100 men. All plant units of the 
company are now on the active list, operat- 
ing at close to 75 per cent of normal. 

The wages of puddlers and rollers in the 
Youngstown, 0., district havo been ad- 
vance*d 2.1 per cent and 2.5 per cent, respec- 
tively. 

The Ulster Iron Works, Dover, N. J., are.* 
making ready to resume production at their 
puddling mills on West Clinton St Plans 
are under way for extensions in the plant, 
to* include the installation of two more fur- 


naces and the erection of a mill to cost ap** 
proxlumteiy $100,000. The 1 working force 
is being increased in the different deport- 
ments. 

A total of 50 out of 51 steel mills are 
now* in operation in the Niles, O., district, 
the single mill being that of tin* Mahoning 
Valley Ste el Co . a shutdown of the unit 
being Decennary on nee nunt of a breakdown. 
It is expected to be on tie* active list W’ithin 
a few weeks 

Miscellaneous— The Scott Paper Co.. 
Philadelphia. Pa . is maintaining capacity 
production at its mills nl Cheater Pa., with 
eniplov merit of full wotk’ng force* Tilts 
nhedule will be maintained indefinitely. 

The Tennessee e’oppei & Chemical Co, 
61 Bioadwa>, New York, has opened list 
new a< id phosphate plant at Cincinnati, O., 
and will develop capacity production im- 
mediatelv It is said that the* entire spring 
production of tin* new unit ha- a I read) been 
e omph'tely sold 

The Atlas Mineral Ptoducts Co , Mertz- 
town, I’a, mnnufae tuna of paint special- 
tie's, Is limning lull with tegular wot king 
force* It is stated Unit orders on hand in- 
sure tin* (ontimmnee of this schedule foi tu 
least 6 months to e oinc. 

The M.ithleson Ukali Works, Piovidencc, 
It 1 is netvv opeiating at about 00 pet* cent 
of maximum capaeltv, as compare*d with 
less than 75 pet e ent at tills same* time a 
veat ago 


New Companies 

The Camel Chemical Cex, Poirthuid. 
On*., has been inceii poi atesl with a capital 
of $25,1100. to mumifaclute* chemicals and 
chemical byproducts. The incorporators 
are C W, Hall, W I > Potter ami George’ 

J Brels The* ceanpanv is t e*presented bv 
S S Johnson, 000 Wilcox Bldg., Portland. 

The Burro wlitk Nickel Steel Co., earn 
of Ha* Corporation Trust Co. of America. 

(ill Pont Bldg. Wilmington, Del, rente* 
se*nt alive, has he*cn ia or peira ted under 1>1- 
awan* laws with eapltal of $1 Will ftllfl to 
operate a metal sme lting and refining plant. 

The WvdiioNKit Rei'Ininu Co. Electra. 
Te*x , has l>e*«*n incorporated with a capital 
of $300,000, to uiamif.it 1 me refined petro- 
leum pioduets. The* incorporators are W. 
T, E 1\, and G. L Waggoner all of 
Electra. 

The M ip- West Wall Paver Mills, Inc., 
Fuller Tiaot, Logan Ave*, ,)oh<1, HI. has 
been ine orporateel with a eapflal of $05,000, 
to manufacture papci prodnel* r Phe- iricor- 
potntor.s are William 10 Lamb William M. 
Kearney and Thomas .7 Reardon. 

The Funpv Paint Co, Hrookl.vn N Y.. 
(mm* of 10 N Haar, 51 Cbambeis St., N. Y.. 
representative, lias been Incorporated with 
a capital of $20,000, to manufacture paints, 
varnishes, etc The incorporators are B. R. 
Hagai ozy and M ('rnushanr 

Tub Npringuielo Huick Go., Springfield. 
Mass , has be*en incorporated with a capital 
of $07,500, to manufacture biick, tile and 
other burned day products Clayton H. 
Goodell is i>re*.sleie*nt , and Harold 10 Clark, 
treasurer, both of Sprlngfie Id. The last 
noted represents the company. 

The Anulo-Amkrican aniline & Chem- . 
iual Works, Inm., earn of the Colonial 
Charter Co, Ford Uldg . Wilmington, Dd . 
repre scntatlve, has been Incorporated under 
Delaware laws with capital of $450,000. to 
manufacture chemicals and chemical by- 
product^ dyes, etc 

The Swataka Chemical Co . Hummeln- 
town, I’a., has been Incorporated with a 
nominal capital of $5,000, to manufacture 
chemicals and chemical byproducts Wil- 
liam Karmany, Humrndstown, Is treasurer. 

The West Virginia Chemical Co., Fair- 
mont. W. Va , has been Incorporated with 
a capital of $25,000 to manufacture chem- 
icals and chemical byproducts. The Incor- 
porators are J. M. Moran and H. H. Curry, 
both of Fairmont. 

The International Products Co.. 833 
Ardmore Ave., Trenton, N. J,. has been 
Incorporated with a capital of $50,000, to 
manufacture paints, varnishes, etc. TFw* 
incorporators are John R Turner, Alfml 
F McCabe and Charles J. Hofman. 

The Coltjmiuan Color & Chemical Co , 
Brooklyn. N. Y., care of Gilroy & Hyman, 
Woolworth Bldg., representatives, has been 
incorporated with a capital of $20,000, to 
manufacture chemical products, colors and 
affiliated specialties. The incorporators are 
J. J. and F, J. Sullivan, and J. R. Cusack. 

The Kllwood Brick & Tile Co., care 
of Delaware Registration Trust Co,, 300 
Market St, Wilmington, Del., representa- 
tive. has been Incorporated under Delaware 
laws with capital of $76,000. to manu- 
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far lure brick, tile and other burned clay 
products. 

Tub Marshall Refining Co., 832 South 
Michigan Ave., Chicago, III., has been Incor- 
porated with a capital of $100,000, to manu- 
facture petroleum products. The incorpo- 
rators are Prank Sullivan, Harry N. Wein- 
berg and Paul M. Godehn, 

Tmo Monksh Chemical r» , New Yoik. 
care of A. M Silverman, 276 5th Ave , rep- 
resentative, has been Incorporated with a 
capital of $10,000, to manufacture ch<m 
icalM and chemical byproducta. The incor- 
porator b are J. M. and E. Moneas, and L. D. 
Malln. 

Tub Urookb Chemical Co, New Cum- 
berland , W. . Va , has been Incorporated with 
a capital of $15,000, to manufacture chem- 
icals, compound**, etc. The lneoiporatoi.s 
are C. L. dirty, John R. Platlnhmg and 
George W. McNeil, all of New Cumberland 

Tub Linseed Oii, Products c<> . Phlln- 
deljihla, Pa,, haw been Incorporated with a 
nominal capital of $5,000, to manufacture 
linseed oil and other oil products J II 
Webster, 34 East Willow Grove Ave, Phila- 
delphia. is treasurer, 

The Manning Fertilizer Co, Manning, 
S. C.. has been incorporated with a nominal 
capital of $50,000, to manufactun fertilizer 
products. Charlton Durant is president, 
f 11 . 1 ; f Sprott, secretary and treasure] . 
both of Manning. 


years in the steel business. He was born 
m 1880 and immediately after graduating 
from Yale in 1901 went to work for the 
American Sheet Steel Co,, now the Ameri- 
can Sheet & Tin Plate Co., at its mill in 
Vandergrfft, Pa. In October, J902, he 
started with Joseph T Ryerson & Son at 
Chu ago and in 1904 was elected treasurer, 
becoming vice-president in 1922 

Thk Combustion Engineering Com*., New 
York, announces that T J. Oleary, who has 
leeenliy opened an offl* e in Atlanta, Ga., 
for the sale of power plant equipment, has 
been appointed its Southern agent Com- 
munications should be addressed to Room 
702, Candler Bldg. Atlanta, Ga. 

The Kkwanee Boiler Co Is now located 
in its new building at 822 We st Washington 
St , Chicago. 

Thk National Aniline & Chemical Co., 
Inc, announces that E. L Rimbault, for- 
merly reclamation manager of the com- 
pany, at the Buffalo plant, has been ap- 
pointed manager of the intermediates and 
< ei titled food color divisions. Mr Rimbault 
will be located at the mam office of the 
company at 40 Rectoi St , New York City. 


The Alexander Milburn Co., of Balti- 
more, Md., manufacturer of oxy-acetylene 
welding and cutting equipment, has recently 
Placed on the market an addition to its 
line, viz., a portable acetylene welding gen- 
erator designed to obviate the use of high- 
pressure cylinders. The company says : 
"The generator is of 80 lb. carbide capac- 
ity. or equivalent of 150 cu.ft. cylinder gas. 
it Is simple to operate, having few parts, 
operates automatically with no clock or 
motors ; steel body welded throughout, and 
all parts easily 'get-at-able'." 


Coming Meetings 
and Events 


Industrial Notes 

McClellan & J unkbrbfkld, Inc., engi- 
neer and contractor, of Philadelphia and 
New York, has added to its stuff N B 
Ambler, J. T. Bruaky, Harrison E Kleffel 
and Thomas Richardson. Renshaw Born 
has also recently boon added to the stair 
and is in charge of the Philadelphia office 
at 112 South 1 fit h Street. 

The Cutler Steel Co , of Pittsburgh an- 
nounces the appointment of W. F Furman 
n,H district manager, with headquarters at 
60 Church St , New York. Mr. Furman was 
for many years with the American laa omn- 
tlve Co and more recently the Eastern rep- 
resentative of the Lc Moyne Steel Co of 
Pittsburgh The general sales office of the 
company, which has been maintained for 
the past 2 years at 60 Church St., New 
iork t ity, has been transferred to tlm 
Bowman Bldg., Pittsburgh, Pa. W. 11 
Wnddington, vice-president in chaige of 
sales, will make his headquarters at the 
Pittsburgh address. 

Tub TJhuuno Instrument Co.. Pater- 
son, N. J bus placed Royal E. Terhuno in 
charge of the northern Now Jersey sales 
territory. Mr. Terhuno wns formerlV asso- 
ciated with tho Dehling laboratories John 
lb. Arnold, 15J South 4th St , Tulsa. Okie , 
has been appointed an agent for the Okla- 
homa territory and H. R. N. Johnson, 9 17- A 
Marquette Ave , Minneapolis, has beep ap 

g ffnted agent for tho Minnesota. North 
akotn and South Dakota territory. Walter 
C. Ijnngc, 20 West Jackson Blvil , recently 
returned to the Chicago territory after 2 
months spent at tho Paterson plant, a s- 
slstlng In the development of the new Heh 
ling CO, or combustible, ret oi dor. This 
company also announces that It has ap- 
pointed Mitsui Sc Co. represt motives m 
, Japan and Chinn for Holding co„ reeoidlng 
equipment and other lidding p.mer plant 
Sftruments and gages The head office of 
7 s?i l «l U v **' boated in Tukm and their 

New York branch is at 65 Broadway. 

Tiib Webster Mfg Co, of Chicago, ill 
and rifllln, O, announces fmther axpansum 
in connection witli its Canadian business by 
starting a new corporation- -Wt*bstor-Ing 1 lt,. 

* ^ ’ which Will be located at 14 Straohnn 
Ave 1 oroide, Ont„ Canada The facilities 
of this plant will enable the company to 
design and manufacture elevating, convey- 
ing and power transmission machinery 
j?, J"! 1 * t . h( ’ ^nnie lines as are now nmnu- 
factuted by the Webster Mfg. Co 

The Harmriwuo Mm & Boiler Co, of 
lTartisbuig, Ba., recently opened a sales 
?$ co [X L lh0 1>a, k How Bldg,. New York 
( Ity. The company builds boilers, tanks, 
stee! stacks, breechings and special steel 
Plate and structural steel Jobs it also has 
large machine shops and makes a specialty 
of contracting to build entir* lines of ma- 
chinery for companies not having their own 
snop8« 

Joseph T. Ryerson Sc Son, Inc., Chicago, 
III, announces that Clyde M. Carr has re- 
tired as president, on account of poor 
nea 1 1 II, He has not taken an active part 
!> n J! 1 '' I nn, u Ren \ c ,V t of l , he f or the past 
continue, however, as a 
aiSE* * At t , he re *T«lar annual meeting of 
Ryerson was elected 
T. Ryerson. tho grnnd- 
JftJ SJii? 0rl *rmal Joseph T., succeeds To 
the presidency with a background of 22 


cornpi...., „ . 

The Monsanto Chemical Works, St. 
Louis, Mo., announces that at its annual 
meeting on Jan 15 the stockholders elected 
the following directors to serve during 
1923: John F. Queeny, Gaston Du Hols, 
Beverly D Harris, Edgar M. Queeny, II O. 
McDonough, Joseph D. Lumaghl and Theo- 
dore Rassieur At the directors’ meeting 
immediately following, the officers were 
elected as follows : Chairman of the board, 
John F. Queeny, president, Beverly 1). Har- 
ris; first vice-president, Gaston Du Iiois; 
second vice-president, Edgar M Queeny ; 
third vice-president, Frank L. McCartney; 
treasurer, 11. G. Gunther; secretary, W. it. 
Bhemlster, assistant secretin y, C. A. 
Zsehor Frank L. McCartney's title is now 
vice-pt esident in chaige of sales, while 
Edgar M, Queeny is vice-president and 
assistant general manager. 

Dwioht P Robinson & Co, Inc., New 
Yoik. lias added as consulting materials 
engined C. L. Chapman. Mr. Chapman, 
who lias been active in the work of tho 
American Society of Testing Materials and 
the American Concrete Institute, will, in the 
future, represent Dwight V Robinson & Co. 
in the comnilltoe work of these societies 
The Bower Specialty Go. announces 
that Paul T. Buckler, for 14 years with the 
Detroit Stoker Co as manager successively 
of the Pittsburgh, Cleveland and New York 
offices, is now in its New York Office, assist- 
ing in the sale of Foster superheaters and 
economizers 

The Western Precipitation Co , Los 
Angeles, Calif , hns moved its Eastern office 
from Philadelphia to New York City This 
applies as well to the office of the subsldi- 
aiy company, tho International Precipita- 
tion C<> The Eastern office Is now in the 
same quarters as those occupied In the 
< ompany's associate, the Research Corpora- 
tion, nt 25 West 43rd St. 

The Conveyors Corp. of America, Chi- 
cago. 111., announces the acquisition from 
the Green Engineering Co, East Chicago, 
Ind., of all rights to the Green steam jet 
ash conveyor, the transaction having be- 
come effective Feb 1. It acquires all the 
patterns, patents and manufacturing rights 
pei mining to the Green eonveyoi All 
orders for replacement parts and extensions 
to the Green eont’cyor will he filled hv the 
Conveyors Corp of America 
Tite Electro Bleaching Gas Co . manu- 
facturer of liquid chlorine, announces the 
advancement to general sales manager of 
S W. Jacobs, succeeding D. K. Bartlett, re- 
signed Mr. Jacobs is a chemical engineer 
and hns supervised the insinuation of a 
number of chlorine plants ITis office will 
continue to he at the main office of the 
« ompnny, 18 East 41st St , New York City. 

The Harkisburo Pipe & Pipe Bknpino 
Co, Harrisburg, Pa , at a meeting of the 
hoard of directors, elected Chi Mian W. 
Lynch president and director of the com- 
pany. to fill the vacancy caused bv the 
resignation of Alfred K Barker ' Mr. 
Lynch nil to the last year was president 
and general manager of the Harrisburg 
Foundry & Machine Co , Harrisburg. Pa,, 
and prior lit that was for many years presi- 
dent and general manager of the W. O. 
Hick ok Mfg Co.. Harrisburg, Ta 
The Mf.rrimac Chemical Co, 148 State 
St. Boston. Mass, announces that it has 
added to its list of products the following: 
Merelor, a blench and disinfectant to be 
used In laundries, dairies, freight cars, mar- 
kets. etc., and acetic acid in strengths from 
56 per cent to glacial. 

The NewYork Testing I^aboratoribs, 
New York City, has installed a new auto- 
matic 100,000 lb. Tlnlus Olsen testing ma- 
chine for handling of tensile tests, compres- 
sion tests, transverse tests, etc. 


American Association of Cereal Chem- 
ists will hold its ninth annual convention 
at Hotel Sherman, Chicago, June 4 to 9. 

American Association of Engineers will 
hold its annual convention in Norfolk, Va.. 
May 7 to 9. 

American Chemical Society will hold its 
spring meeting April I to 7, 1928, at New 
Haven, Conn. 

American Electrochemical Society will 
hold its spring meeting May 8, 4 and ft, 
1823, at the Commodore Hotel, New York. 

American Foundrymen’s Association 
will hold a meeting in Cleveland, O., April 
28 to May 4. 

American Gas Association will hold its 
annual convention the week of Oct. 15 at 
Atlantic City. An elaborate exhibition of 
gas-making and gas-utilization equipment 
is planned. 

American Institute of Chemical Rngi- 
Y 11 . 1 , hold its summer meeting June 
20-23 at Wilmington, Del 

American Leather Chemists Associa- 
tion will hold its twentieth annual con- 
venllon at the Greenbrier, White Sulphur 
Springs, W. Va., June 7, 8 and 9. 

American Oil Chemists’ Society will 
hoid its annuai meeting at the Eastman 
Hotel, Hot Springs, Ark.. April 30 and 
May 1. 

American Society for Testing Ma- 
terials will hold Its twenty-sixth annual 
meet ng at the Chalfonte-Haddon Hall 

Tn°n» '>K A i o a «>l t c 5 ,ty L, be * ,nn,n £ Monday. 
June 25, 1928, and ending either Friday or 
Saturday of that week. 

International Chamber of Commerce 
will hold Its second general meeting in 
Rome, Italy, March 19-26, 1828. 

Ikon and Steel Institute ( London ) will 
hold its annual meeting May 10 and 11 at 
the House of the Institution of Civil Engi- 
neers, London, S. W. 1. * 

National Association of Man rn a<tur- 
err of the United States of America will 
meet in annual conference Mav 11 to 16, 
inclusive, at the Waldorf-Astoria, New 
York City. 

National Exposition of Chemical In* 
d™<Ninth) will be held in New York 

National Foreign Trade Council has 
postponed Its annual conference from April 
** and 27, to May 2, 3 and 4. It will be 
held in New Orleans, La. 

New Jersey Chemical Society hold* a 
meeting at Stetters Restaurant, 842 Broad 

evory^rnemth. N ‘ J " th<? 80C0nd Monda Y of 

Fifth Pan-American Conference will 
be held at Santiago, Chile, March 25. 1923. 

Society for Steel Treating— Eastern 
sectional meeting will be held June 14 and 
15. In Bethlehem, Pa. 

Society of Industrial Engineers, with 
headquarters in Chicago, will hold its sprint 

SHffiV 0n nl n CIn ? nnatb Aprii 18, 19 anS 
20, 1923. The major subject will be "Man- 
agement Problems of the Smaller Plants?" 
y A Indubtmeb Exposition will lie 

? ? rant Central Palace, New York 
City, during the week of April 9. 1923 by 
the International Exposition Co. 

.' i y following meetings are scheduled 

Club iw U ai f Ru ™ for( l IIa11 ’ Chemists' 
y'IUD, iiifist 41st St.. Now Vnpif , 

JlSTnS 23 Society of Chemical Industry,' 

rSoLi m i ee i inK ' £ pril 20— Society of 
Chemical Industry (in charge), American 

SSS2Xuu m c a 1 So ? ,ety - Society de Chimle 
f* A ™ erica n Chemical Society, 
M a y 4 — American Chemical 
Society, regular meeting. May 11 Society 

can C (femtJfl? U » tr, r el i e charge), Amerl- 
phemlca Society, American Electro- 
chemical Society, Society of Chemical In- 

Ch ni° a e ^ n k ' May 18 — Society of 
Chemical Industry, regular meeting. June 

meeting 7 ^ Society, regular 
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Salaries for 

Public Servants 

B RIGHTENING the closing days of Congress, Repre- 
sentative Upshaw of Georgia introduced a bill to 
increase Congressional salaries from $7,500 to $10,000 
a year. In support of his measure he quoted no less an 
advocate than the late Franklin K. Lane, to the effect 
that men in government service should be better paid. 
From the flowers of Mr. Upshaw’s rhetoric we glean 
information to the effect that conditions have so changed 
vine? the present rate of compensation was fixed that 
it is now impossible for Congressmen to live properly 
and in a seemly fashion on less than $10,000 a year. 
He painted a pitiful picture of Congressmen borrowing 
money with which to take themselves and families back 
home. 

We should be the last to gainsay the assertion that 
the cost of living has gone up; and we know from experi- 
ei "e that Washington is an expensive city. Hut our 
meditations follow those of the late Secretary Lane 
even more closely than do those of Congressman 
Upshaw, for the latter is thinking of Congressional 
salaries only, while the former was known to have had 
the deepest concern for the welfare of scientific and 
technical employees of the government, most of whom 
are notoriously underpaid. Our thought goes out to 
examiners in the Patent Office, whose lot was recently 
improved in some degree, and to chemists, physicists, 
geologists and other scientists, engineers and men of 
learning who worry along in the various government 
scientific bureaus on $1,800, $2,500 and $3,600 a year. 
Years of service and unusual ability may eventually 
carry them to the dizzy summits of affluence in civil 
service with a reward of $4,000 or $5,000 per annum. 

It is neither unfair nor intended to be unkind to com- 
pare the qualifications and pay of these scientific ser- 
vants of the government with those of its political rep- 
resentatives. We admit the comparison is odious, but 
we cannot help remembering that scientists in the gov- 
ernment service are required to show special and extra- 
ordinary qualifications for the work they desire to do. 
They are tested and examined to determine their 
eligibility. Rules and regulations are laid down, and 
only through their strict observance do we permit these 
men of knowledge and scholarship to work for the people. 
And for all these requirements the remuneration is 
about 60 per cent honor and 40 per cent coin of the 
realm. Against this picture paint the corresponding 
qualifications and pay of Congressmen : local popularity, 
persuasive oratory, political regularity, a campaign 
fund, and a salary disproportionate to the intrinsic value 
of the service rendered. 

All this, however, is far from proving that the pay 
of Congressmen should not be increased. But we 


should like to see it done on the basis of special quali- 
fications for the job. Perhaps our point would be driven 
home with greater effect if Congressmen were engaged 
on a civil service basis-- required to prove by test and 
examination that they are specially qualified for their 
work. Without boasting, we* think we could organize an 
examination that would result in a marked improvement 
in the competence of our great law-making body. We 
should be inclined to ascertain the measure of intelli- 
gence of each candidate and his knowledge of public 
affairs, economics, finance and business. Oratory, on the 
other hand, we should rate very low; indeed the addiction 
to impassioned oratory would he regarded as a disquali- 
fication. Then when we had thus selected our Congress- 
men we should pay them such salaries as are now given 
to other civil service employees of exceptional and 
proved qualifications — and await the result. It is not 
at all certain that even under these conditions we could 
keep Congressional salaries from running away from 
those of government scientists, but we feel quite sure 
that in the first shock of realization there would be a 
tendency to increase salaries all around. If Mr. 
Upshaw would give due consideration to the technical 
employees of the government we should have more 
sympathy for his proposal. 

Another Boost 
For Lignite 

R ESULTS obtained during the past year by the United 
, States Bureau of Mines in carbonization of lignite 
have attracted a great deal of favorable notice. Indeed, 
they indicate more promising opportunities for lignite 
briquets than have ever been prophesied before. As a 
natural consequence of this important development the 
Canadian authorities, who also have been studying this 
subject, are now concerning themselves directly with 
the methods used by the bureau. 

This work now takes very definite form in an ar- 
rangement whereby the Bureau of Mines will act as 
consulting engineer for the Lignite Utilization Board 
of Canada. Under this arrangement the bureau will 
design an oven to be built by the Canadian investigators 
in connection with their plant at Bienfait, Sask. This 
new installation will follow closely the lines of the 
simple internally heated retort which was operated so 
successfully at Grand Forks last summer. Thus we have 
further evidence of the success of the co-operative 
agreement under which the bureau and Professor 
Bab ock, of the University of North Dakota, have been 
working. 

The new type of oven does not provide for gas or 
byproduct recovery. By some , this may be regarded as 
a return to the old beehive oven principles; as a matter 
of fact, it is substantially that* But the oven gives 
results that promise to be commercially as well As 
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technically successful, and that is the true measure of 
industrial achievement. It would have been more satis- 
fying to our technical sense of conservation of all 
products from raw materials if the tar, ammonia and 
gas, which theoretically might be evolved from lignite, 
could also be saved. But equipment that would recover 
these byproducts is far too costly t>oth to build and to 
operate for greatest present-day success in lignite proc- 
essing. The bureau very wisely, therefore, chooses a 
method that has commercial prospect of success in 
furnishing a smokeless domestic fuel for states other- 
wise far from sources of such material. It will be 
time enough later to add the refinements of design and 
operation when the basic work of the industry, manu- 
facture of lignite briquets, can stand on its own teet 
financially. 

Making a Fetinh 
Of Secrecy 

T OM Ml IXiLEV said not long ago: “When ><>u bolt 
the door of your research laboratory, you’re locking 
out more information than you’re locking in.” He was 
enuncial ing a principle ol open-mindedness that has 
characterized the automobile industry and has been le 
sponsible for much of its progress. In this principle 
there is a lesson for many of our chemical manufac- 
turers, particularly those affected by the German blight 
that surrounds a part of our industry with an air of 
mystery and secrecy. The w r ar did much to improve this 
condition, but it did not eliminate it. Many chemical 
plants, making standard products by well-known proc- 
esses, have closed their doors to the outside world in 
order to guard more carefully their precious manufac- 
turing “secrets.” 

it has been our experience that it is in those plants 
when* the German influence is most pronounced that the 
greatest reserve is maintained. Sometimes this is 
carried to a degree that is ridiculous. We recall the 
case of a fine chemical factory established here many 
years ago bv some German chemists and engineers. 
The plant burned down recently and has just been re- 
constructed under the direction of the original superin- 
tendent, Herr Doklor IT When the architects drew up 
the plans for the new building, the superintendent in- 
sisted that all dimensions and proportions be given 
incorrectly in the specifications in order to make it more 
difficult for anyone to copy or duplicate the installation. 
When the equipment was ordered special scales were 
provided for reading all thermometers and gages, and 
only the superintendent had record of their real calibra- 
tion. Another interesting precaution was the insistence 
that the aluminum kettles used in the process be painted 
black, so that if any of the competitors observed them 
•during shipment, there would still be a mystery about 
their construction. These are but a few unimportant 
observations, but they are prime examples of suspicious 
and self-centered policies maintained by a few of our 
chemical manufacturers. It is perhaps significant to 
point out that after the chemical plant we have just 
mentioned was completed, serious difficulties were en- 
countered in one of the distillation operations. Rather 
than call in a recognized consultant who was expert in 
such matters, the superintendent made an expensive 
trip to Germany and at a high cost purchased the in- 
formation he needed from an employee of one of his 
foreign competitors. 

But the German chemist is not the only one to worship 


at the shrine of secrecy. John P. Harris makes the 
statement in an article in The Cotton Oil Press (extracts 
from which appear elsewhere in this issue), “that the 
art of edible oil refining has progressed less since its 
inception than any other branch of applied chemistry 
. . . because practically all of the manufacturers 

have made a great fetish of secrecy, even introducing 
it into their own organizations so that only the chosen 
few shall know of the ‘wonderful secrets’ by which their 
efficiency is obtained.” He shows very clearly the 
industry’s need for real co-operation in the free exchange 
of technical information and in the common effort to 
advance the industry by improving the quality of its 
products. 

There is sound logic in this doctrine and the chemical 
engineering industries will find that removing the mill- 
stone of secrecy from about their necks is one of the 
surest and quickest steps toward technical and scientific 
progress. 


How Thry Do II 
In England 

P LENTY of criticism has been directed at the National 
Research Council. Many times we have been tempted 
to join the chorus of disapproval. An organization that 
is all overhead, that has funds with which to “start” 
and “co-ordinate” researches (some derivative of the 
word lihison should be used here, despite early acquaint- 
ance with the nasty word in the novels of Daudet and 
Balzac), but which has no money to prosecute inves- 
tigations — such an organization is sure to be an easy 
butt of ridicule. 

Undoubtedly it would be more desirable to describe a 
better method. So at the risk of being suspected by 
the Hearst publications of being pro-British, we should 
like to call attention to the activities of their Govern- 
ment Department for Scientific and Industrial Research. 
This was formed to organize and foster industrial 
research. As a matter of fact, this department controls 
the activities of the National Physical Laboratory — cor- 
responding somewhat to our Bureau of Standards- -but 
in addition it has done one thing since the great war. 
During those red years, science was found to be of value 
not only to the government but to industry as well. 
Particularly has the awakening occurred in the metal- 
lurgical industry in its many branches — steel making, 
iron founding, non-ferrous alloying, rolling mills and 
heat-treating shops. So this national organization has 
brought together the firms in various branches of indus- 
try into several research associations, which are charged 
with the duty of fostering, organizing and paying for 
researches into practical matters affecting the industry. 
For instance, nearly all the big and little firms making 
brass and bronze have joined the Non-Ferrous Metals 
Research Association. Financial support is apportioned 
according to the size or output of the member, and the 
government matches the expenditures for research, 
pound for pound, for 5 years. Ten different investiga- 
tions into common troubles are now under way. Each 
of the studies is costing up to £2,000 per year and they 
are prosecuted at various laboratories fitted to carry 
them on. Others of them, such as the cause of red 
stains in brass, are being done at the National Physical 
Laboratory. 

Another active organization in the metallurgical 
trades is the British Cast Iron Research Association. 
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It has a membership of 202 foundries and has the good 
fortune of obtaining Percy Longmuir as director of 
research. It has eight investigations actively under way, 
on such things as the grading of pig iron, molding sand, 
cylinder casting, corrosion-resisting irons, ladle linings, 
“draws and shrinks” in castings, and sulphur holes and 
hard spots. 

Publication of the results of these investigations will 
eventually be made, although they will be divulged only 
(o the members of the association for a specified time. 
However, the members are kept in touch with the 
progress in a unique and intimate manner: Lectures 
are arranged at various centers by the research staff 
and to which only members of the association are 
admitted. A full account of the investigation is then 
given, and demonstrations are made of recommended 
practice as developed by the research. Two objects are 
served in this manner: First, early confidential com- 
munication of the results of the research is assured 
to those who have given it financial support; and second, 
the investigator gets into close and immediate contact 
with that section of the industry chiefly interested in 
his work. 

Joint activities of this sort are particularly fine 
because of the support by industry. Since the indus- 
tries are helping to pay for the work, they are much 
more anxious to see the results and to make an attempt 
to profit thereby. Researches done by outsiders, and 
published, may be read, but inertia is so great that 
obvious applications toward individual works-practice 
mav be, and too often are, long delayed. 

Such accomplishments by our English cousins appear 
to be a particularly fine example of how to get a thing 
done. While the work is sponsored by a governmental 
department, there is no more compulsion on the part of 
industry to co-operate than there is in this country. 
The essential difference is that over there a fund is 
available to match, pound for pound, the contributions 
of industry, and the National Research Council would 
undoubtedly do well to compare the net results. 


The Mystic Quest 
In Science 

O N THE 19th of February it was 450 years since 
Nicholas Koppernigk, known as Copernicus, was 
born at Thorn, in Poland of those days and later of 
Prussia. His uncle was a bishop. He studied law at 
the University of Cracow, astronomy (and canon law) 
at Bologna, and medicine at Ferrara. He was his 
uncle’s private physician until the bishop's death in 
1512, and then became canon of Frauenberg, after 
which (according to Dr. C. G. Abbot in Science o 
Feb. 16) he exerted himself for many years as physician 
to the poor. His great work “De revolutionibus orbium 
coelestium” was completed in 1530, but was not pu 
lished until 1543, when the first printed copy was 
brought to the author on his death bed. The year 1543 
was only 360 years ago. Let us bear this fact in mind 

for a few minutes. , 

The work to which we have referred contained the 
amazing, surprising, absurd and preposterous proposal 
that the earth is round like a ball and revolves about 
the sun! Now everybody knew that the earth was flat 
like a cake, that it was stationary, and that while 8 
complex system of epicycles had been spun out by the 
learned to account for the peculiar motions of the 


planets, all the stars were in fact “lesser lights and of 
little more importance than so many tallow dips. There 
was a plane above the earth and the stars which was 
heaven— and another plane below the earth— which was 
hell. The sun was a big lantern which was raised every 
morning in the East, and in the evening was let down 
in the West. Anybody who wasn’t insane and pos- 
sessed of devils or in league with Satan from choice 
(or by foreordination) could recognize these facts as 
facts. So this last and great work which followed a 
previous extensive treatise on monetary reform by the 
same author was kindly provided with a preface by his 
friend OSIANDER, who explained that the whole notion 
observations, computations and all was purely specula- 
tive. And it was probably well for Copernicus that he 
passed away in 1543 and not later. He had a proper 
funeral at all events. 

His conclusions were supported by Galileo, who was 
not born until 21 years after the death of COPERNICUS, 
and Galileo, as we know, had his troubles for his 
thoughts. He was forced to deny any such foolishness 
on pain of torture. Not long before he died, in 1642, it 
is said that he ventured to say that the earth does move 
after all. But it was heretical to do so, and everybody 
knew be was wrong. That was 281 years ago. 

Only 281 years ago, and this country was already 
beginning to be settled. Our Fourth of July dates from 
less than a century later. Now ideas have inertia, and 
continue to endure even when the reason for them is 
removed, just as we learn in our books on physics of 
the movement of material bodies. In economics they 
call such persistence the “drag.” Nearly all our philos- 
ophy of life and our dogmas of ethics and religion and 
our institution of common law date much farther back 
than 1 642. The Holy Inquisition has passed out, but 
its principles and habits of thought remain. The 
earnest pleading of ex-Secretary Bryan against the 
theory of evolution is an instance of this drag of ideas. 

Many persons acknowledge the vasiness and im- 
mensities of space, but they continue to order their 
thoughts according to the Ptolemaic system, which we 
have theoretically abandoned, with its conclusions that 
spring from a belief in a little, measurable, domestic 
universe of which the earth is at once the nucleus and 
the principal substance. It is confusing to think of 
hundreds of thousands of light-years in connection with 
space while remaining sound in traditional doctrine. 
In fact, the world is very much bewildered m these 
days. Many of us don’t know what to believe, and 
finally we settle the matter by believing in nothing but 
what we can see or hear. But we can see and hear so 
very little that it is not enough to give us a grip on 
life; to give us faith. Then from many of us comes a 
general denial and we let things .go at that. This is 
the philosophy that Goethe attributed to Mephis- 
topheles, and he pointed to it as the road to destruction. 

So the question arises whether the time is not 
approaching to order our thinking according to the 
newer and greater light of science and to venture into 
the field of metaphysics in the quest of faith and under- 
standing. When Aston computed the resolution of the 
i fractional mass of the hydrogen atom into energy on t e 
[ creation or organization of helium, did he not do 
; this very thing? He surely sought the greater under- 
; standing. And out of the greater understanding there 
may emerge the greater faith. Is it not right and proper 
» that men of science should seek it? We are in sore need 
i of it. 
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Readers' Views and Comments 


Marketing 
Of Ideas 

To the Editor of Chnni/'al cC M< lullurgica 1 Engineering 

Sir: — The business executive was speaking and he 
was talking about a subject you have frequently dis- 
cussed in your columns. It was of his technical men 
and of their difficulties in selling themselves and their 
ideas that he was speaking. But. you ask, who is this 
executive? All that 1 can tell \ou is that he is vice- 
president and general manager of a large organization 
operating a string of plants extending from Chicago west 
to San Francisco. He is what is termed a self-made man ; 
his formal education had been completed in the elemen- 
tary grade school. Initiative, hard work and persis- 
tence had brought him to the top. The rungs on the 
ladder had not been forgotten. His old associates 
pointed with pride to his accomplishments and respected 
and admired him. 

“Frequently,” said he, “the technical man wonders 
why he does not attract a larger salary. He wonders 
why, when so many plans and products are brought to 
him for an opinion, and often this is the determining 
opinion of their worth or feasibility — why, when he 
seems such an important cog in the machinery of his 
organization, he should draw a salary of such modest 
proportions. It so happens that business pays its 
greatest dividends to him who risks the most, and since 
these dividends are in the medium of exchange, this 
means who risks the most money. To the initiator of 
an idea goes the long reward, provided he knows how 
to carry it to a successful conclusion, or, as is more often 
the case, knows how to attract men to him who know 
the details upon which the success of the enterprise 
is dependent. Speaking for our own organization and 
from my experience with other similar organizations 
I should say that the technical man is seldom the initiator 
of the type of idea which is possible of successful 
commercial application. Usually our technical men act 
in the capacity of consultants to whom a proposition is 
submitted after it seems commercially feasible. The 
scope of their work is necessarily limited as compared 
with that of some of our executives. 

“Compare for a moment my work with that of Dr. 
head of our technical department. As in any or- 
ganization, the worth of a man to us can be deter- 
mined by a glance at his salary check. Why is mine 
greater than his? Simply because I am worth more; 
I can bring to this organization business on which we 
show a profit and because all of his duties are only one 
part of mine. To me is assigned the task of initiating 
projects and pushing them to a point where they be- 
come financially profitable; to him fall? the duty of 
helping me with the technical details of these projects. 
I am not the only source of energy or ideas in this or- 
ganization ; if I were, it would not deserve that name. 

“Sometimes ideas come from the technical depart- 
ment which are possible of profitable application, but, 
and note this, our technical men, who, by the way, are 
as able and wide awake as any, can carry these ideas 


only through the laboratory and to the plant. They 
can bring them to the point where large-scale produc- 
tion is rossible, but there they stop. To someone else 
then must go the finishing of the job. Developing a 
process is an important thing, but so managing produc- 
tion and sales of the article produced that it will re- 
turn a profit to those who have risked money in its 
manufacture is vastly more important, and incidentally 
more profitable. 

“Take this message back to your technical friends 
who are dissatisfied with their money-earning capacity. 
Until they are able to plan a venture, supervise its de- 
tails and bring it to a point where its returns will more 
than earn the rental of money invested in it — until that 
time must they remain relatively unimportant cogs in the 
machine, responsible for only a part of its operation.” 

And thinking about this on the way home, what “Sid” 
said in the American Magazine some time ago came 
back to me with a new force. “How many payrolls are 
you on?” he asked. “How much did you draw in your 
pay envelope last month, and how much in your satis- 
faction envelope?” I wonder how many of us have 
answered these questions before we voiced our com- 
plaints about the meagerness of our pay envelope and 
the lack of appreciation of our efforts by business? 

Adolphus. 


Production of 

Sodium Sulphide 

To the Editor of Chemical & Metallurgical Engineering 

Sir: — I have read with interest the articles on 
Sodium Sulphide which you have published in three 
recent issues of your journal and note the difficulties 
encountered by some. 

For the manufacture of fused product I have never 
found any better installation that the reverberatory 
furnace, and even here the upkeep is very high on 
account of the action on the lining. However, where 
one wishes the 30 per cent crystals, I have had excellent 
results on a manufacturing scale from the batch rotary 
and the continuous rotary. 

Some years ago I carried out experiments on a bat'Ti 
rotary for a chemical company in the South and ob- 
tained a reduction of 96 per cent of the theory using 
a charge of 1,600 lb. of coal to 2,000 lb. of salt cake 
and maintained my temperature between 750 and 850 
deg. C. Much better and more economical results were 
obtained from a continuous rotary furnace using a 
charge of 2,000 lb. salt cake, 600 lb. of coal and 1,000 lb. 
of coke or residue from the leaching vats, maintaining 
same temperature as stated above. This gave 96 per 
cent of the theory, and one remarkable thing about it 
was it required no outside heat after it was once 
started. Due to the coke in the smelt it also obviates 
the filtration troubles. The sodium sulphide crystallized 
from the leachings of this material and dried and 
slightly washed in a centrifugal is practically chem- 
ically pure. H. P. Bassett. 

Meigs, Bassett k Slaughter, Inc., 

Philadelphia, Pa. 
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Hpw Does Idleness Affect Profits 
And Selling Prices? 


The Executive’s Problem of So Adjusting Prices as to In- 
crease Sales and Total Profits When a Plant Is Not Operating 
at Capacity Involves Considerable Computation — A Simple 
Method of Solving the Problem Is Described in This Article 


By F. P. Mullaney 

Of MullaneN & i'n, (’onsultiun Engineers. Chicago, HI 


I N normal times many articles are written telling bow 
to increase profits. In dull times the question of how 
to reduce losses is given considerable attention. At 
present business has reached the point where it cannot 
be considered either normal or dull. While all indica- 
tions point to a slow but consistent increase in the 
demand for manufactured products rather than a ten- 
dency to revert to a demand so small that business is 
considered “dull/’ still very few industries are running 
full capacity. This means that there is a certain amount 
of idle equipment in nearly every line of industry, which, 
of course, results in a loss of money. 

The problem confronting the business executive today 
is how to increase the demand for his product so that 
the factory can be run at a greater capacity. While 
the demand for a product of a factory can usually be 
stimulated by a reduction in selling price, an executive 
cannot consider taking this step unless he has a very 
complete picture of the effect that a reduced selling price 
will have on the final profit of the business. The first 
question he must decide is, “Will a reduction in selling 
price increase the demand for the product?” The next 
question is of the following nature: “How much can the 
selling price be reduced, if doing so will increase the 
demand for the product and still enable the company 
to make the same net profit?” A selling price slightly 
greater than this will result in an increase to profits, 
although the price finally set may still be considerably 
lower than the present selling price. All of this assumes 
that the reduction in price will actually increase the 
volume of sales. 

It is the purpose of this article to discuss, first, the 
relation which plant capacity has on final profits, and 
then present a chart for the convenient ready solution 
of the problems involving this relationship. 

Every manufacturing plant has a certain definite ex- 
pense which is incurred regardless of the amount pro- 
duced. This expense consists of rent of buildings, inter- 
est, taxes, insurance, maintenance, depreciation and 
other fixed charges, and is generally known as “Constant 
Expense.” If the factory is running at its full, or nor- 
mal, capacity, the constant expense per unit produced 
is relatively small. However, if the factory is running 
at only a fraction of its capacity, say one-half, and turn- 
ing out only one-half of its normal production, the 
amount of constant expense incurred per unit produced 
ia twice as great as the desired minimum. 

Some accounting systems charge the constant expense, 
no matter how large, against the amount produced, no 


matter how small. Under such a system the loss in- 
curred shows up as an increase in the cost of produc- 
tion, It is becoming generally recognized that the cost 
of each unit of product should include only those ex- 
penses which contributed to its production and that, 
therefore, the constant expense should be spread over 
the normal capacity of the shop. Under this method, 
the amount of constant, expense charged against the 
output of the factory bears the same ratio to the total 
constant expense as the amount produced bears to the 
normal capacity of the factory. Any portion of the con- 
stant expense which is not charged to the product, due 
to the fact that the factory has not been run at full 
capacity, is charged as a loss against the business. Thus, 
in a plant running one-half capacity and turning out one- 
half of its normal production, one-half of the constant 
expense represents the loss incurred — in other words, 
the cost of idleness. Of course, the cost of idleness de- 
creases as the used capacity of the shop increases. 

Entirely regardless of the accounting method used, 
the fact remains that, all other factors remaining the 
same, an increase in the volume produced and sold will 
not only increase the total income of the business, but 
will at the same time increase the profit per unit pro- 
duced. This is because the fixed charges, or “Constant 
Expense,” are less per unit produced. To indicate the 
similarity between both methods of charging constant 
expense, let us take a plant the full normal capacity of 
which is 200 units, but which is using only 50 per cent 
of its capacity and turning out 100 units. At full capac- 
ity the cost is, say, $100, of which $15 represents the 
fixed charges or constant expense. The accounting meth- 
ods compare as follows: 

^-Constant Expense Distributed Over—, 

Amount Produced Normal Capacity 


(quantity produeod 

. . . . 100 

100 

Per cent of capacity used. . . . 

60 

50 

Unit cost 

.. $116 

$100 

Unit selling price (eat.) 

... $160 

$150 

Unit profit 

... $35 

$50 

Total profit 

. . .$3,500 

$5,000 

Lobs due to idleness 

$1,600 

Profit after idleness 

! ! . $3,500 

$8,500 


In order to study the relation among capacity, selling 
price and profit, it is only necessary to determine the 
loss incurred as a result of running the plant at the 
various rates of capacity less than normal. It is not 
necessary to change the accounting method, providing 
the present method indicates the amount of this loss. 

Let us take as an example a factory running at 40 
per cent capacity. In this case 60 per cent of the con- 
stant expense is the cost of idleness. If enough work 
can be secured to run at 70 per cent capacity, this loss 
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will be reduced to 30 per cent of the constant expense. 
Therefore, because of the reduction in the cost of idle- 
ness, the Beilin# price can be reduced an amount equal 
to 30 per cent of the constant expense and the business 
will still make as much profit as was made previously. 

The Profit Comparison Chart 

The “Profit Comparison ('hart” has been devised to 
answer the following questions : 

1. With a given percentage of capacity used, and a 
given percentage of profit, what will be the percentage of 
profit after idleness has been deducted? 

2. With a given percentage of capacity used and a 
given percentage of profit, what will be the percentage 
of profit for the other rates o! capacity used? 

8. How much can the selling price be reduced, if doing 
so will enable us to increase the amount of capacity used 
and still result in the same profit we are now making? 

The chart herewith has been drawn to cover a product 
for which the plant has a normal capacity of 200 units, 
produced at a total cost of $20,000, of which $3,000, or 
16 per cent, is constant expense. At zero production, 
$17,000 of the cost of operating at full capacity, or $85 
per unit, is eliminated the ot her $3,000, or $15 per unit, 
becomes the cost of idleness. Therefore at zero produc- 
tion the space below the point representing 85 per cent 
on the chart represents the expense eliminated, and the 
space above the same point and below the 100 per cent 
cost line represents the expense incurred, or the cost of 
idleness. As every unit produced decreases the cost of 
idleness $15, a diagonal line drawn from 85 per cent cost 
at zero production to 100 per cent cost at 100 per cent 
production will show the decrease in the cost, of idleness 
as the capacity used increases. The scale above the 100 
per cent cost line represents the various percentages of 
profit realized. 



PROFIT COMPARISON CHART 



Lines drawn from the point representing 85 per cent 
cost at zero production to the points representing the 
various percentages of profit will show the percentage 
of profit before deducting the loss due to idleness. Lines 
drawn from the point representing 100 per cent cost at 
zero production to the points representing the various 
percentages of profit will show the percentage of profit 
after the cost of idleness has been deducted. On this 
chart dotted lines denote the profit before deduction is 
made for the loss due to idleness. The solid lines de- 
note the profit after this deduction has been made. 

How to Use the Chart 

Through the use of a “Profit Comparison Chart” the 
profit before idleness at any capacity can be converted 
to terms of profit after idleness without the necessity 
of detailed figuring. Profit after idleness can likewise 
be converted to terms of profit after idleness. For exam- 
ple: 60 per cent profit before idleness at 75 per cent 
capacity is equivalent to 55 per cent profit after idleness. 
(See example 1.) The result., 55 per cent, is obtained by 
scaling from the zero point of the solid lines, through the 
point representing 60 per cent profit and 75 per cent 
capacity on the dotted line, to the “Percentage of Profit” 
scale at the right of the chart. 

Knowing the profit now made at a certain capacity, 
it is a simple matter to determine the percentage of 
profit necessary, at any other capacity, to make the same 
amount of profit. For example: Jf a factory is run- 
ning at 60 per cent capacity and making a profit of 30 per 
cent before idleness, the same amount of money can be 
made and the product sold at a price equivalent to a 19 
per cent profit before idleness, providing enough work is 
obtained to run at 80 per cent capacity. ( See example 2.) 
This is determined by scaling from the zero point of the 
dotted lines, through the point representing the same 
“Percentage of Profit” at 80 per cent capacity as at 60 
per cent capacity and 30 per cent profit before idleness, 
to the “Percentage of Profit” scale at the right of the 
chart . 

Example 3 shows that if we are now running 50 per 
cent capacity and making a profit of 20 per cent after 
idleness, we can make as much profit by selling at 12.8 
per cent profit before idleness providing we run at 90 
per cent capacity. This is determined by scaling from 
zero point of the dotted lines, through the point 
representing the same “Percentage of Profit” at 90 per 
cent capacity as at 50 per cent capacity and 20 per cent 
profit after idleness, to the “Percentage of Profit” scale 
at the right of I he chart. 

Changes in Selling Price in Different 
Types of Organization 

Manufacturing plants may be divided into two 
classes. The first class embraces those turning out a 
more or less standard product. By this we mean articles 
which are regularly catalogued and sold through various 
representatives. The selling price on the products of 
factories in this class cannot be changed with any great 
frequency, but the “Profit Comparison Chart” will be 
of value whenever the question of selling price is 
brought up. However, it should be borne in mind that 
the main object of the chart is to enable the executive 
to tell at a glance what effect increased sales will have 
on profit; or, in other words, to determine readily how 
much the selling price of a product can be reduced, 
without loss of income, by increasing the amount of 
plant capacity used. If the selling price id reduced and 
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enough goods are not sold to run the plant at the 
capacity expected, less profit will be made. Therefore 
the executive who uses these charts should be reasonably 
certain that a price reduction will accomplish the de- 
sired results before he takes definite action. 

The second class embraces plants turning out articles 
on job or contract work. Factories of this class obtain 
work on estimates made on the different jobs after tak- 
ing business conditions, the amount of work ahead of 
the shop, etc., into consideration. The executives of 
these plants will find the chart of great value because, 
knowing the shop capacity they are now using and the 
gross or net profits now made, they can readily deter- 
mine how low they can bid on any job and still obtain 
the same or better results. 


Petroleum Refining Gains 
335.8 Per Cent in 7 Years 

Output of Marketable Products in 1922 Valued at 
One and Three-Quarter Billions of Dollars 

A FFORDING to reports made to the Bureau of the 
l Census, the value of products of establishments 
engaged primarily in refining petroleum amounted to 
$1,727,440,200 in 1921, as compared with $1,632,532,800 
in 1910 and $396,361,400 in 1914, an increase of 5.8 
per cent from 1919 to 1921, but an increase of 335.8 per 
cent for the 7 -year period 1914 to 1921. The number 
>f refineries has steadily increased from 76 in 1914 to 
.’>20 in 191.9 and 336 in 1921. Of those reported for 
1921, 67 were located in Oklahoma, 64 in Texas, 53 in 
Pennsylvania, 45 in California, 23 in Kansas, 16 in 
Louisiana, 13 each in Illinois, Ohio and Wyoming. 9 in 
New Jersey, 6 each in Kentucky and New York, 5 each 
in Indiana, Missouri and West Virginia, 4 each in 
Colorado and Maryland, 3 each in Arkansas and Massa- 
chusetts, 2 in Rhode Island and 1 each in Delaware, 
Georgia, Minnesota, Montana, South Carolina, Utah and 
Virginia. 

Wage Earners and Hours Employed 

In January, the month of maximum employment, 
72,298 wage earners were reported; and in September, 
the month of minimum employment, 56,632; the mini- 
mum representing 78.3 per cent of the maximum. The 
average number of wage earners employed during the 
year was 63,197, as compared with 58,889 in 1919 and 
25,366 in 1914. A classification of the wage earners 
with reference to the prevailing hours of labor in estab- 
lishments in which employed shows that for 6,186, or 


TABLE I -STATISTICAL SUMMARY OF PETROLEUM REFINING, 
1914-1921 


Number of establishments 
remous engaged 
Proprietors and firm members 
Salaried employees t 
Wage earners (average number) 
Salaries and wages 

Salaries 

„ Wages 

Contract work 
Cost of materials 
Value of produot*. . 

Value added by manufact ure| . . . 


1921* 

1919* 

1914 

366 

320 

176 

74,291 

73,473 

31,077 

55 

59 

52 

11,039 

14,525 

5,659 

63,197 

58,889 

25,366 

$129,262,700 

$116,368,700 

$27,289,900 

27,940,300 

26,619.000 

7,892,400 

101.322,400 

89,749,700 

19,397,500 

4.832,000 

2,352,000 

502,700 

1,382,425,000 

1,247,908,400 

325,264,500 

1)727,440,200 

1,632,532,800 

396.361,400 

345.014,800 

384,624,400 

71,096,900 


nno* urea * or do not include establishments reporting products under 
2 value, thus excluding 7 establishments which employed / wage earners, 
mow” ® *Mregato reported products to the value of $22,752. The figures for 
' j • however, include 4 such establishments, whioh employed 2 wage earners, 
&U J reported product* to the value of $1 0,99k 
I i!' , to tome extent employees of aaUe and distributing departments. 

+ Value of products less oost of materials. 


TABLE II— DETAILED STATISTICS OF PETROLEUM PRODUCTION, 


Total value of products 

Naphthas and lighter products 
Gasoline — 

Gal 

Value 

Average value, gal. , . . 
Naphtha, bensine, etc. — 

Gal 

Value . . . 

Average' value, gal. .. 
Illuminating uils— 

Gal 

Value 

Average value, gal 
Fuel oils — 

Distillates — 

Gal 

Value 

Average value, gal 
Gus oils — 

Gal 
\ alue 

Average value, gal 
Residual fuel oil — 

Gal 

Value 

Average Value, gal 
Lubricating oils — 

Gal 
\ nine 
Greases— 

Gal 

Value 

Liquid asphaltic road oils-- 


v aiue 

Average value, gal 
All other products, value 
•Figures not available 


1914-1921 

1921 1919 1914 

$1,727,440,200 $1,632,532,800 $396,361,400 


5,098,056,700 
$840,672,300 
$0 164 

275,176,200 
$40,729,400 
$0 148 

1,963,826,600 
$152,515,000 
$0 078 


3,648,590,600 
$679,867,100 
$0 186 

557.036,200 
$86,130,000 
$0 155 

2,305,489,700 
$235,663,100 
$0 102 


1,195,412,100 

$106,140,200 

$0.0d8 

264,626,100 

$15,779,100 

$0.06 

1,935,274,800 
$96,806,500 
$0 05 


1.220,247,000 
$50,586,100 
$0 04 o 

1,634.342,200 
$85,322,400 
$0 052 


646,652,600 
$36,548,100 
$0 056 

1,303,623,500 
$76,383,400 
$0 054 


457,491,600 

$15,999,400 

$0,035 

755,558,400 

$22,805,300 

$0.03 


6,804.5 34,300 5,727,624,500 

$232,355,701) $205,102,800 

$0 033 $0 035 


2,521,042,000 

$45,213,200 

$0,087 


040 246,700 821,580,400 517,838,800 

$104,600,300 $106,242,400 $55,812,100 


24,440,000 

$0,754,800 


28,147,500 
$1 1,806,700 


14,006,400 

$3,536,500 


168,378,000 
$7,831,200 
$0 046 
$104,063,100 


08,(136,500 
$4,401,400 
$0 046 
$100,108,800 


<*) 

<*) 

$34,269,100 


9.8 per cent of the total (average) number, the hours 
wwo less than 48 per week; for 27,471, or 48.5 per cent, 
I hey were 48; for 8,808, or 6 per cent, the hours were 
between 48 and 54; for 800, or 1.4 per cent, they were 
54; for 23,294, or 36.9 per cent, they were between 54 
and 60; and for 1,548. or 2.4 per cent, they were 60 
or over. 

The statistics for 1921. 1919 and 1914 are sum- 
marized in Table I ; the figures for 1921 are preliminary 
and subject to such change and correction as may be 
found necessary from a further examination of the 
original reports. 

Detailed statistics of production for the years 1921, 
1919 and 1914 are given in Table II. While the produc- 
tion in the group “naphthas and lighter products" in- 
creased 27.8 per cent in quantity, and 115.1 per cent in 
value since 1919, the increase in 1 he output of gasoline 
alone was 39.7 per cent in quantity, and 23.7 per cent 
in value. 


University of Minnesota to Have Experimental 
Blagt Furnace 

At the North Central Station of the Bureau of Mines, 
in Minneapolis, plans for the proposed experimental 
blast furnace for the University of Minnesota have 
been made. For the purpose of gaining assistance in 
the design of this experimental furnace, a careful study 
has been undertaken of the records obtained in 34 
experimental runs on small-scale blast furnaces oper- 
ated by the Bureau of Mines at Minneapolis since 1919. 
These records will also be studied in considering 
changes in the bosh and hearth of the furnace stack, 
now erected outside the Minnesota School of Mines 
building, which it is expected will be put into blast 
about the first of May. Several years ago a method 
of studying the lines of flow of stock in the blast fur- 
nace by the use of cardboard models filled with lead 
shot was developed. This device has also been used in 
testing the flow of stock in the experimental blast 
furnace proposed for the university. 
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Closure for Acid Carboys 

A Review of the Report of the Committee Appointed by 
the Manufacturing Chemists Association 

B EGINNING in May, 1920, shortly after the com- 
mittee was asked to undertake the work and con- 
tinuing throughout 30 months of active work, the car- 
boy test sub-committee of the executive committee of 
the Manufacturing Chemists Association has completed 
a very valuable piece of work. The need for a study of 
carboy closure was great. Not only was there great un- 
reliability in the average acid carboy closure but there 
was considerable danger in the use of cement and plaster 
of paris and other special closure agents from cracking 
and breaking the carboy lip. No satisfactory stopper 
or gasket was at hand, and considering the fact that 
thousands of carboys are used and shipped daily, the 
necessity of solving the problem was at once imperative 
and obvious. 

The logical development of the work is intensely in- 
teresting and it is a pleasure to follow the systematic, 
ingenious and painstaking study involved. Starting 
with the three following statements of which the com- 
mittee was reasonably sure, an investigation of stoppers, 
gaskets and stopper fastenings was begun: 

1. Ground glass closures were entirely satisfactory 
if fastened in by any reasonably secure method. 

2. Carboys with chipped necks should never be allowed 
for nitric acid. 

3. Carboys with necks chipped as much as 1 in. deep 
should be condemned. 

The Ideal Closure 

It will be impossible to discuss in detail the progress 
which was made. It is illuminating, however, to record 
the seven characteristics which the committee felt were 
desirable for an ultimately satisfactory solution to the 
closure problem: 

(«) The closure must be vented in some way to pre- 
vent accumulation of pressure. 

(/>) The neck of the carboy must be sufficiently 
smooth to afford a proper seat for a gasket or else the 
gasket must be so made that it will fill all cracks and 
crevices. 

(r) The stopper must be tough, well formed and uni- 
form and must fit closely in the neck of the carboy. 

(d) The gasket must be such as to afford a tight 
closure, must not be subject to disintegration through 
action of various acids, must not become solid so as to 
hinder removal, and must not discolor the acid through 
contact. 

( f ) The fastenings must be strong and secure and 
only slightly, if at all, affected by acid fumes. It must 
also be easily applied and removed. 

( f) The entire closure should, if possible, be arranged 
so that an examination of it in place will show whether 
it is in good condition. 

(y) The cost of the parts of the closure and of the 
labor of applying it must be reasonable. 

Prevalent Type of Closure Prior to the 
Investigation 

There were two closures in very general use before 
the investigation was undertaken. The committee col- 
lected considerable data on the specific criticisms of 
them. 

Clpss L The glass or earthenware Btopper with a 


gasket, generally paraffined asbestos, held in place by 
a wire fastening of the “Brainerd” type or of the lever 
type such as the well-known “Gem” fastener. In this 
closure the glass stopper is easily broken; the earthen- 
ware stopper is frequently poorly designed and made 
and is sometimes brittle; no efficient venting is easily 
and surely obtained without the probability of leakage; 
the paraffined asbestos gasket or, in fact, any gasket of 
that type is efficient only when it has a nearly perfect 
seat; the wires of the fastener are frequently too light; 
and, if the carboy has a chipped neck, an additional 
coating of plaster of paris or some cement mixture must 
he applied, but such a coating has generally been found 
to be inefficient against handling or storage. 

Class II. The earthenware (or occasionally glass) 
stopper sealed in place by means of plaster of paris or 
similar cement mixture, or possibly clay, applied be- 
tween the flange of the stopper and the neck of the car- 
boy and also coated over the entire stopper and top of 
the neck of the carboy and then inclosed in a burlap 
covering securely tied around the neck of the carboy; 
sometimes the burlap is further coated with tar or 
asphaltum. This closure is reasonably efficient when 
properly made and applied, but is especially undesirable 
because of the probability of the use of a poor cement 
mixture and careless application; it is also very liable 
to deteriorate in storage due to the cement becoming 
crumbly; the burlap covering frequently conceals the 
defects until too late to prevent accident. 

Development of Stopper Design 

Perhaps the first conspicuous progress was made with 
a porous earthenware stopper and about the middle of 
March, 1921, it was judged satisfactory. It had the 
following qualities in its favor: 

1. It was hard and could be well shaped in manu- 
facture. 

2. It was tough and would withstand rough treatment 
without breakage. 

3. It could be made as highly porous as necessary. 

4. It was non-sulphating. 

Later on a gasket was developed which gave great 
promise of filling the needs. It was made of a i-in. rope 
asbestos soaked in a mixture of paraffine and oil. This 
is 50 per cent machine oil and 50 per cent paraffine and 
is heated and thoroughly mixed and the asbestos rope 
soaked therein for about 5 minutes and then run through 
a grooved wringer to remove surplus material, allowed 
to solidify and cut into proper lengths for use. This 
gasket is flexible, compressible and tough. Easy applica- 
tion, low cost, tight closure and no discoloration of acid 
was claimed. 

The Progress Report in August, 1921 

Conclusions that Iiad been reached in August, 1921, 
were: 

1. Glass stoppers ground to fit and secured in place 
by burlap or other suitable fastening allowed for all 
acids. Note: It was thought unnecessary to forbid the 
use of chipped necks or cracked necks with this form of 
closure. 

2. Glass stoppers with gasket: Not to be allowed. 

3. Porous clay or earthenware stoppers with gaskets 
and fastenings under the following conditions: 

(а) Allowed for all acids. 

(б) Stoppers must be made of material sufficiently 
porous to prevent accumulation of interior pressure 
under ordinary conditions of transportation. The M. A. 
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Knight standard porous stopper is to be considered as 
a minimum for porosity. 

(r) Stoppers must fit fairly closely inside the neck 
of the carboy. Shank of stopper must be at least 14 in. 
long and taper not more than A in. on the diameter. 
Stoppers must have two cross-grooves in the upper sur- 
face with minimum depth at top of 1 in. and maximum 
width of i in. Stoppers must be tough and not brittle. 

(d) Gaskets must be made of asbestos rope (not less 
than 1 in. commercial) soaked in a mixture of 50 per 
cent machine oil and 50 per cent paraffine at a tempera- 
ture of about 250 deg. F. and subsequently wrung out 
and allowed to cool; other gaskets of similar physical 
qualities so that they will remain plastic and not dis- 
integrate during use are also allowed. 

( e ) The “Brainerd” or similar efficient wire fasten- 
ing or a lever fastening of type similar to the “Gem” 
must be used. Note: The use of a screw thread on 
inside of neck of carboy with corresponding thread on 
the stopper is to be investigated. 

(/) Chipped lips not allowed unless the package will 
not leak when gasket and stopper are in place and without 
using some additional means such as plaster of paris. 

The wire must be “Armco” or other acid-resisting 
iron wire dipped in asphalt paint. The diameter of this 
wire should not be less than some minimum size which 
will be investigated and determined later. Possibly 
0.1 in. (10 gage B.&S. or 13 gage Birmingham) will be 
all right for the Brainerd closure, while 0.15 in. will be 
proper for the lever type closure. 

Material Progress in the Development of the 
Carboy Neck-Grinding Machine 

About this time the carboy neck-grinding machine 
was completed, a description of which was published in 
Chem. & Met . (vol. 27, page 12G7, Dec. 27, 1922). This 
was a condition greatly to be hoped for and was con- 
sidered of the highest importance on account of the fact 
that chipped and cracked necks of carboys are among 
the greatest difficulties to be overcome in securing a 
tight closure. The work on this machine was pushed 
to a satisfactory conclusion and a separate report 
rendered. The special recommendation was summarized 
as follows: 

That glass carboys used for the shipment of corrosive 
liquids must have an even surface around the mouth in 
which to seat the gasket; this surface must be at least 
1 in. in width for carboys of 7 to 13 gal. capacity and 
at least A in. in width for carboys of less than 7 gal. 
capacity. 

The development of this machine allows us to con- 
sider that all carboys may be prepared, before shipment, 
with a smooth surface for the gasket seat and thus do 
away entirely with the use of plaster of paris or other 
cement or clay mixtures, which have undesirable quali- 
ties, for the purpose of sealing. 

Type of Wire for Fastening Also Studied 

The investigation was continued to determine the 
amount of corrosion of wire fastenings when used with 
porous stoppers and also to endeavor to develop a wire- 
twisting device that would be more powerful and effec- 
tive than the one ordinarily used for the Brainerd 
closure. A heavy type wire twisting tool was obtained 
after a very considerable delay and was tried out with 
heavy wire in several experiments, but without satis- 
factory results, as a strong tendency was noted to break 
the lip of the carboy due to the excessive pressure de- 


veloped. Otherwise the tool and heavy wire were 
satisfactory. 

Before formulating the final report certain special 
questions were brought up in a questionnaire, the 
answers being as follows: 

(a) The venting of carboys closed by ground glass 
stoppers should not be recommended or allowed. 

( h ) The size of the inside diameter of the neck of 
carboy should not be recommended for standardization. 

(c) The dimensions of cross-grooves in the upper 
surface of stoppers should be recommended as having 
a minimum depth of ^ in. and a maximum width of 
A in. 

Final Recommendations of the Committee 

The following recommendations were made by the 
committee and are reproduced verbatim from their final 
report : 

General 

1. The use of clay, plaster of paris and other similar 
mixtures for sealing carboys should be discontinued. It 
is possible to get a good seal in this way, but the high 
probability of getting a poor seal, the tendency of these 
mixtures to disintegrate during storage, the fact that a 
good seal is hard to remove and results in chipped and 
cracked necks, the fact that such a seal is frequently 
used to cover up serious chips and cracks in the mouth 
of the carboy, and the lack of necessity for such a seal 
when proper gasket, porous stopper and good flat seat 
on carboy mouth are used, make the use of such seats 
inadvisable. 

D. Glass carboys used for the shipment of corrosive 
liquids should have an even, unchipped and uncracked 
surface around the lip on which to seat the gasket; this 
surface to be at least 1 in. in width for carboy of 7 to 
13 gal. capacity, and at least A in. in width for carboys 
of less than 7 gal. capacity. The “neck-grinding ma- 
chine” described, illustrated and recommended in oui 
report of April 18, 1922, makes this condition a com 
mereial possibility. 

3. The stoppers for carboys should la 1 required to fi 
fairly closely in the mouth of the carboy and have i 
taper conforming closely to the taper of the inside o 
the mouth of the carboy. 

4. The size of stoppers should be standardized as 
nearly as possible at not more than A in. less diameter 
(approximately) than the inside of the carboy neck. 

0 

Stoppers 

5. Glass stoppers, ground to fit, should be authorized 
for all corrosive liquids, and should be secured in plac< 
by wire, cloth, burlap or other suitable fastening. 

6. Clay or earthenware stoppers, porous, should hi 
authorized for all corrosive liquids; they should bi 
made of a material sufficiently porous to prevent accu 
mulation of interior pressure under conditions of trans 
portation or storage; they should be tough and no 
brittle, and of such material as will not be disinte 
grated by the corrosive liquid contained in the cat 
boys. These stoppers should be of such size that th 
shank will fit inside the mouth of the carboy with nc 
over 4 in. clearance. The shank of the stopper shoul 
be at least 14 in. long, and should taper not more tha 
A in. on the diameter; the upper surface of the stoppe 
should have two cross-grooves with minimum depth c 
& in. and maximum of & in., measured at the cente 
of the top; provided, that these stoppers, when mad 
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with screw thread to engage in corresponding threads 
on inside of car hoy neck , need not have the grooves in 
thmr upper surface. 

7. Glass stoppers (plain or screw, but not ground to 
fit), clay and earthenware stoppers (not porous) and 
other similar stoppers should not be authorized for 
mineral acids or for other corrosive liquids liable to 
develop considerable interior pressure; such stoppers 
may be properly authorized under suitable conditions 
other than the foregoing, but which should be deter- 
mined dependent on the particular article being shipped. 

8. Asbestos rope, treated, should be authorized for 
use for any corrosive liquid that will not seriously dis- 
integrate the gasket during use; these gaskets should 
Je made of asbestos rope (not less than J in. commer- 
cial) soaked in a mixture of 50 per cent machine oil and 
>0 per cent paraffine at a temperature of 250 deg. F. 
(approximate) and subsequently wrung out slightly and 
illowed to cool. 

9. Flat asbestos, Kubberoid and other similar gaskets 
(not thoroughly plastic) should not be authorized for 
jso for mineral acids or for other corrosive liquids 
iable to develop considerable interior pressure; they 
nay be properly authorized under suitable conditions 
)ther than the. foregoing, but which should be deter- 
mined dependent on the particular article being shipped. 

10. Other gaskets having physical properties similar 
to the treated asbestos rope ga skids, described above', 
so that they will remain plastic and not disintegrate 
luring use, should also be authorized from time to time 
if found to be properly efficient in transportation and 
storage. 

Stoker Fastenings 

11. Wire fastenings of the type in which a wire is 
passed around the neck of the carboy just below the 
mouth and thence up over the stopper and twisted fast 
in a way to securely hold the stopper in place (such as 
the “Brainard” fastener) sould be authorized for all 
corrosive liquids; the wire should be required to be 
made of material as highly aeid-rcsistant as practicable 
(“Armco iron” is recommended), and should be not less 
in size than No. 14 B.w.g. They should be coated with 
icid-resistant paint before using. 

12. Wire fasteners of the lever type (such as the 
*Gem” fastener) should be authorized for all corrosive 
iquids; the wire should be made of material as highly 
idd-resistant as practicable and should not be less in 
dze than No. 9 B.w.g. They should be coated with 
acid-resistant paint before using. 

13. Metal screw cap fasteners, consisting of a cap to 
*crew down over the thread on the outside surface of 
the mouth of the carboy should be authorized for all 
corrosive liquids; the thread should be required to be 
heavy and rounded to prevent chipping and should be 
made so that, with gasket and stopper in place, at least 
two full threads will be engaged ; these caps should bo 
made of material as highly acid-resistant as practicable 
and not less than No. 18 gage U. S. Standard in thick- 
ness. The cap may be allowed to have a hole in the top. 

14. “Screw thread on stopper” fastening in which a 
thread on the shank of the stopper engages in a cor- 
responding thread on the inside of the mouth of the 
carboy should be authorized for all corrosive liquids; 
the thread should be required to be heavy and rounded 
to prevent chipping, and should be made so that, with 
gasket in place, at least two full threads will be engaged. 

15. Action should be taken to advise all users of car- 


boys in regard to the desirability of instituting and 
enforcing such of the recommendations mentioned above 
as are considered acceptable. 

16. The Bureau of Explosives should be requested to 
take appropriate action at some future date such that 
all concerned will have ample opportunity to prepare 
themselves for the change, to make obligatory and 
effective throughout the United States and Canada such 
of the foregoing recommendations as may be acceptable. 


Comparison Made on Prices of Cement 

The Cement Information Service has recently issued 
a statement of the facts concerning cement prices, 
profits, production and distribution, in reply to charges 
brought against the cement industry as a whole. It 
is stated that during the early part of 1915 some com- 
panies sold cement at 60 cents a barrel at their mills — 
a price admittedly below rost. Never before in the his- 
tory of the industry had cement prices dropped so low. 
Many manufacturers refused to sell their product at that 
figure. Being confronted with serious financial diffi- 
culties. some plants were obliged to close. In reference 
to this, the Cement Information Service states that it 
is not fair to take the price of a commodity at an abnor- 
mally low point and during a temporary period as an 
indication of what a reasonable price should be. 

A comparison between the price of cement and that 
of other building materials indicates that the price of 
cement did not rise to the high point reached by other 
building materials. Cement prices are therefore ex- 
tremely low, considered relatively or absolutely. Let us 
compare today’s price of the essential elements in the 
tost of cement with the price in 1914: Coal per Ion 
delivered at the cement mill in 1914 cost $2.45. Coal 
now costs $6 per ton. Labor in cement plants in 1914 
received on the average 20.1 cents an hour and now 
receives an average rate of about 42 cents an hour. 
Gypsum per ton at plant in 1914 cost $2.75. It now costs 
$6.20 per ton. Bags per 1,000 in 1914 cost about $82. 
Now bags cost about $215 per 1,000 due to the rise in 
the price of cotton from 7 cents a pound in 1914 to 
about 30 cents a pound today, and it takes four bags to 
make a barrel of cement. 

Selling expense is also an important item in the cost 
of cement. Nineteen Eastern companies report that 
selling expenses increased on the average from 6.4 cents 
per barrel in 1914 to 12,5 cents per barrel in 1921. When 
existing conditions are taken into consideration, present 
figures for cement compare very well with those pre- 
vailing in 1915. 


Resistance of Flow of Ore Through Beds 
of Solids 

A large-scale apparatus has been devised at the 
Minneapolis Experiment Station of the Bureau of Mines 
for measuring the pressure encountered by a stream of 
ore in its passage through beds of lumps of coke and 
ore. More than 150 tests have been made. Three 
sizes of coke were employed (pea, nut and stove) and 
in each case it was found that the pressure drop varies 
as the square of the weight of air forced through a 
given bed. As yet the effect of the size of the coke 
on its specific resistance has not been determined. 
Experiments for the three cokes individually have been 
made and the binary system pea coke-stove coke has 
been completed. 
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Secondary Structures in Steel 


Steel Solidifies in Dendrites of Delta Iron; Transformation Into Gamma Iron 
Involves Recrystallization Into Independent Granules of Austenite; Further 
Change Into Alpha Iron Causes Three Varieties of Secondary Structure 



B\ Colonel N. T. Belaikw, C.B. 


I N 1913 Prof. Federico Giolitti communicated a paper 
to the Academy of Science of Turin, giving some 
observations on a piece of metal “whose structure 
did not correspond to Belaiew's dicta.” 1 received a 
copy of that paper from Professor Giolitti on the eve 
of the great war and was unable then to more than 
glance at it. So that very interesting paper remained 
unanswered. 

Dr. Giolitti also published a series of articles on the 
structure of steel in Chemical Metallurgical Engineer- 
ing during 1920. In the first of* these, on “Crystal- 
lography of Alpha and Beta Iron,” he gives a critical 
survey of my published views on primary and secondary 
crystallization and scheme of the three main secondary 
structures — viz., the network structure, the Widman- 
stattian structure, and the structure of large crystals. 
Then Professor Giolitti proceeds to give his observa- 
tions on a sample of sheet steel having 0.32 per cent 
carbon, which had been heated about 5 months con- 
tinuously at from 900 to 1,050 deg. C. and then cooled 
with the furnace, requiring 4i days to drop from 1,000 
to 150 deg. O. He says: “Belaiew’s views would re- 
quire such a piece to have a reticular structure, yet this 
metal has very coarse crystals and perfectly developed 
Widmanstattian structure.” Thus his idea that ferrite 
is ejected to the periphery of homogeneous austenite 
on very slow cooling is not confirmed by study of a 
realh uniform metal, which then actually gives Wid- 
i.uinstattian structure.” 

Instead of the author's hypothesis, Dr. Giolitti holds 
that “hypoeutectoid steels, especially, can therefore be 
classified and their structure explained by the hypoth- 
esis that beta iron assumes a granular and alpha iron 
a laminar habit.” The real point at issue between the 
two views is, therefore, whether a definite type of struc- 
ture is more or less linked up with certain allotropic 
modifications of iron, or whether it is dependent on 
thermal treatment only. Some of the differences un- 
doubt edl> arise from the fact that Dr. Giolitti was con- 
sulting an imperfect abstract found in a German journal 
of my early writings. 

Three Types of Secondary Structures 
My views on secondary structures in steel were first 
presented in various papers read before the Russian 
Technical Society in 1908 and 1909 and subsequently 
published in my thesis “On Crystallization of Steel on 
Slow Cooling” (Petrograd, 1909). In 1912 they were 
traversed again at some length in French in the Revue 
de MHaUurgie 1 and in 1920 in English in a paper read 
before the Institution of Aeronautical Engineers.* They 
also formed the bulk of my two first lectures on “Crys- 

“'Sur la Cristallisation et Structure dea Aciers refroides lente- 
mem,” Rev. Mtt., 1912, p. 321. 

“"The Structure of Steel/’ J, Inst. Aeronautical Engineers, 1920. 

vol. 1, No. 3, p. 14. 


tallization of Metals” delivered in 1922 at the Royal 
School of Mines (University of London). 

In proposing my scheme of three secondary struc- 
tures, I had in view two main considerations: to bring 
in evidence first the crystallographic relations, and sec- 
ond the relation between these structures and the vari- 
ous areas of the well-known iron-carbon equilibrium 
diagram (Fig. 1). One of the most important deter- 
mining factors is also the influence of previous processea 
on the condition of the metal immediately before sec- 
ondary crystallization would start. Therefore, there 
are two of such processes now to be taken into consider- 
ation: the solidification process or “primary crystalliza- 
tion,” occurring in the mushy zone between the liquidus 
and solidus lines and the process of “granulation” 
taking place in the austenitic zone. 

Primary Crystallization results in the formation of 
dendritic crystals or dendrites in every alloy. After 



KIP,. ]- -IRON-CARBON DIAGRAM. AS PRO- 
POSED BY HONDA 

having completely solidified the alloy will be constituted 
of juxtaposed and interlocked dendrites. Every den- 
drite is a unit both from the crystallographical and 
chemical point of view. Alloys solidifying over a range 
of temperature — i.e., forming solid solutions — develop a 
chemical non-homogeneity in the dendrites which 
remains during its cooling and may be revealed at 
ordinary temperatures by proper methods. We say, 
therefore, that “development of macrostructure reveals 
dendritic structure.” 

The importance of primary crystallization has been 
sufficiently realized these last few years, and advantage 
taken of it. The same cannot be said about the subse- 
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quent phenomenon of granulation. A considerable 
amount of confusion appears to exist in the minds of 
sevfral authorities, and the author feels compelled to 
re-cover the ground already traversed in his previous 
papers/sdme of which are quite inaccessible. 

Granulation 

On erftering the austenitic zone every alloy is built 
up of dendrites; in leaving that zone, as the direct 
observations of Osmond and Ba.vkofT show, every alloy 
is build up of “grains” or “granules.” 

The structure of dendrites (Fig. 4), as already men- 
tioned, can be revealed by macro-etching for instance 
by the method of N. I. Belaiew (diluted picric acid), by 
the cupric reagent of Stead and Le ('hatcher, or by one 
of the “Damascene etchings.” The structure of the 
granules can be revealed by etching the steel while in 


sequently of crystalline grains) are also altered. The 
general character of the* process, however, remains the 
same and the resulting structures remain polyhedral, 
as appears to be true for all known allotropic transfor- 
mations. 

Therefore the present author has advanced the view 
that the granulation process is linked up and even 
caused by an allotropic change in iron. In his view the 
granulation zone is the one true gamma zone, while in 
the area of primary crystallization the iron is in 
another modification (as some authors suggest it 
exists in the delta state). 

The final result of the granulation process is the 
breaking up of every alloy in a number of crystalline 
polyhedral grains, every such grain or granule being 
an allotriomorphic crystal. So it happens that the 
crystallographic unity of dendrites is destroyed in the 
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the granulation zone by the method of Saniter or 
Osmond.’ The same structure is revealed afterward 
by secondary deposits. 

Dendrites have become very familiar to us now and 
it is well to bear in mind that that structure is a 
macrostructure — i.e., a structure usually visible by a 
naked eye, hence the dimensions of dendrites are 
usually large. The structure of granules or the general 
picture of granulation is but seldom seen by an unaided 
eye; larger magnifications are needed and hence the 
name of microstructure. As a rule a great number of 
granules arise from one dendrite. The dimensions and 
distribution of the dendrites of primary crystallization 
depend on conditions of cooling during solidification. 
Correspondingly, the dimensions and distribution of the 
granules depend on the conditions of cooling in the 
austenitic zone. These processes are different and inde- 
pendent and the resulting structures are also different 
and independent. 

The process of granulation is governed by the same 
laws as every process of recrystallization in a solid 
crystalline body — i.e., nuclei are appearing at a certain 
rate and transformation starts from these with a cer- 
tain linear velocity. As the conditions of cooling are 
altered the number and distribution of nuclei (and sub- 

'"'Mlcrostructure of Iron and Mild Steel at Higli Temperature#,” 
b> H S. Rawdon and Howard Scott., A.I.M.E., February. 1020. 
nutting Chfiu. rf Met vol. 22, p. 787 (1920). 


granulation zone; every alloy on leaving that area is 
built up of new crystallographic units. However, the 
chemical non-homogeneity of austenite (due to the mode 
of dendritic crystallization) remains, so that both of 
these structures can be revealed on every such alloy 
or piece of metal. Proper etching will reveal both 
the dendritic structure of primary crystals and the 
boundaries between the granules. 

Decomposition of Austenite 

It is in such an alloy, built up of a number of 
allotriomorphic crystals or granules, that the decom- 
position of austenite into the excess constituent and 
pearlite occurs. Every granule possesses its own 
crystallographic orientation and all the elements of 
such a grain are crystallographically identical; but 
where different grains meet there must be a kind of 
neutral zone, or “no man’s land,” where the crystalline 
matter cannot assume the orientation of either of the 
grains. This thin layer, which according to Beilby, 
Rosonhain and others is in an “amorphous” state, 
seems predestined to facilitate the ejection of the first 
particle of the crystallizing pro-eutectoid element, the 
latter tending to form an envelope about the- remaining 
austenite. Given sufficient time and other suitable con- 
ditions the whole of the excess element will be ejected 
to the , periphery of the grain, forming a membrane 
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of a certain thickness. On a plain section such struc- 
ture will be seen as a cellular or network structure 
(Fig. 2). Thus arises one of three secondary structures 
seen in steel. 

WIDMANSTATTIAN STRUCTURE 

If the whole of the secondary deposit had time to 
segregate in this way a pure “network structure” would 
ensue. The main condition is a correct relation between 
the size of the grain and the velocity of crystallization. 
It is easy to see that the larger the size of the grains 
the more difficult it is to expect that the whole of the 
secondary deposit would collect at the boundaries. 
Then, if the process were to continue at a more accel- 
erated pace in a coarse-grained metal, a certain propor- 
tion of the excess constituent would be forced to 
crystallize out “on the spot” — that is, not at the 
boundary but in the middle of the gram, whereupon the 
habit and the orientation of the crystalline austenite 
would be the dominant factors controlling the shape of 
the deposits. Ordinarily the latter would arrange them- 
selves along the cleavage planes of the mother crystals. 
Cleavage planes in an octahedral grain are parallel to 
four faces of the octahedron. Ferrite precipitated 
along such planes would build up the appearance of 
Widmanstattian figures on a section. These Widman- 
stattian figures together with the network form the 
“Widmanstattian structure.” (Fig. 3.) 

Structure of Large Crystals 

The third possible type of secondary structures would 
'•ccur if the secondary deposits would lodge themselves 
parallel to the axes of the dendrites, reminding one of 
the crystal skeletons of the macrostructuro. That will 
occur in the absence, total or partial, of granulation. 
Then the crystallographic unity of dendrites remains 
undestroyed and the elements of secondary crystalliza- 
tion lodge themselves preferentially parallel to the 
dendritic axes. Such structures may be seen either in 
h\ pereutectoid steels, where the granulation zone is 
nearly absent, or in large steel crystals like the famous 
fshernoff crystal, when the granulation zone was appar- 
ently passed too rapidly. Such structure the author 
calls the structure of large crystals. (Fig. 5.) Together 
with the Widmanstattian and the network structure it 
torms the triad of secondary structures. 

In my opinion the occurrence of various secondary 
structures is thus explained without assuming with Dr. 
(iiolitti that beta iron assumes a granular and alpha 
iron a laminar habit. By studying the secondary crys- 
tallization and the subsequent formation of pearlite 
grain I have never been able to find any crystallographic 
or structural difference between the alpha and beta 
varieties. Recent X-ray studies seem to confirm this 
view, while they also confirm the existence of the delta 
modification. 

Genesis of Secondary Structures 

A series of steels were made in 1907 and 1908 accord- 
ing to my directions at the Poutilov and Ijewsky Works 
in Russia. The carbon content was about 0.60 per cent 
for alloys Nos. 5, 6 and 8 and 1.80 and 2.20 for alloys 
Nos. 1 and 2 respectively. All these steels were 
prepared under the conditions indicated by Anossoff 
and Tshernoff for the manufacture of Damascene 
steels — i.e., cooled at an extremely slow rate — the area 
of secondary crystallization was passed very slowly 
indeed and the deposition of ferrite lasted not less 


than 2 hours. The process of granulation was also 
very marked in the hypo-eutectoid alloys, the granules 
growing sometimes as large as 7 sq.cm, in cross- 
sectional area. Steels Nos. 5 and 6, prepared at the 
Poutilov Works, exhibited a pure network structure 
but on a very large scale. On the other hand, alloy No. 
8, made at the Ijewsky Works, exhibited a splendid 
Widmanstattian structure. Hypereutectoid steels gave 
the structure of large crystals. 

The conditions of cooling at the Ijewsky Works dif- 
fered from those at the Poutilov Works in that the 
steel ingots were stripped earlier, presumably during 
the process of secondary crystallization. Therefore 
1 arrived at the conclusion that Widmanstattian struc- 
ture will be favored by a somewhat greater cooling 
speed in the interval of secondary crystallization. These 
conditions would be presept either when the velocity of 
cooling through the secondary range is not excessively 
low, or when a marked undercooling occurs after a 
very slow cooling. If a steel is undercooled the sec- 
ondary crystallization — i.e., the throwing out of the free 
element — proceeds at a considerable velocity in spite of 



FIG. 5- -STRUCTURE OF LARGE CRYSTALS 
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the cooling being extremely slow, or the temperature 
even nearly stationary. In practice, this usually occurs 
in muffles, runners and the like; several instances were 
mentioned by the author in his thesis and have been 
noted by other writers. 

The piece of sheet steel described by Professor 
Giolitti/ which had been heated for about 5 months 
continuously in the granulation zone aqd then cooled 
slowly, also comes under the heading. Its Widman- 
stattian structure is entirely in accordance with the 
present author’s views. Here I would like to draw 
attention only to the importance of granulation and the 
size of the granules, in the production of such struc- 
tures. The first and paramount condition for obtaining 
a well-defined Widmanstattian structure is the devel- 

♦“Crystallography of Alpha and Beta Iron/' by Federico Giolltti 
Chen, <k 3ft t., March 81. 1020, vol. 22, p. 585. Fig. 5 of this 
article is Incorrectly described. It Is a view of steel containing but 
0,60 per cent carbon. Fig. 6 should also be called “Btrueture of 
Large Crystals." 
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opment of large grains of austenite while in the 
granulation zone. Once that is achieved, it will be 
comparatively easy so to modify the velocity of sec- 
ondary crystallization as to cause the largest possible 
amount of the free element to crystallize out along 
the cleavages of the large granules and produce the 
Widmanstiittian figures. 

The smaller the granules the greater must be the 
speed of secondary crystallization to produce the Wid- 
manstiittian structures. 

In my 1909 thesis I insisted on the importance of 
a uniform orientation of the elemental octahedra in 
the large granules as the most important preliminary 
condition for the subsequent development of Widman- 
stiittian structure. In other words, each grain must 
be a true crystal, as far as its internal arrangement 
is concerned. In my later French paper (1912) I also 
dwelt on the relation between the size of the granules 
and the velocity of secondary crystallization, and on 
the importance of undercooling to produce Widman- 
stiittian structure. It is regrettable that my views were 
rendered somewhat incorrectly and the illustrations 
wrongly labeled in the text which was mainly used by 
Professor Giolitti. 

It is very difficult to bring out simultaneously the 
white ferrite mesh of the network structure and the 
dendrites of primary crystallization. 1 attempted to 
show that the “dendritic” structure as a rule is in no 
way related to the secondary structure; in some cases 
one dendrite is cut up in a multitude of granules, in an- 
other, one granule or one ferrite mesh contains several 
dendritic systems. That idea has been considerably de- 
veloped by the present author in his French paper and in 
the publications following. I should therefore like to take 
this opportunity of saying that on this point I am 
in complete agreement with the views of Professor 
Giolitti and would like to indorse the conclusions of 
the latter's paper on the “Relationship Between Den- 
dritic Structure and Ferrite Mesh”*; 1 feel, however, 
that if rightly interpreted the dendritic structure show- 
ing thin ferrite meshes shown in Fig. 4 could find its 
place in the latter paper, alongside Professor Giolitti’s 
very interesting photos. 

Summary 

To sum up, the present author believes that by 
suitably altering the velocity of cooling through the 
granulation zone and the zone of secondary crystal- 
lization any one of the three types of structures can 
be produced. So, for instance, my alloys Nos. 5 and 6 
with 0.60 per cent C exhibit a macroscopic network 
structure; alloy No. 8 (C = 0.55 per cent) is a typical 
example of Widmanstiittian structure, and my alloy No. 

1 shown in Fig. 5 exhibits the structure of large 
crystals. The famous Tchernoff Crystal (C = 0.60 per 
cent) is the classic example of the structure of the 
latter. 

This shows that the type of structure “depends in 
the first instance not on the chemical composition, 
but on the conditions of cooling, and brings into evi- 
dence the importance of crystallographic relation not 
only in crystals and isolated grains but in ingots and 
in every article manufactured of iron, steel or any 
other metal or alloy.” 6 

London, Knpland 

K'hem. rf J tfrf vol. 22, \> 9S0. May 19, 1920. 

•"Crystallization of Metals," by Colonel N. T. Belaiew. London. 
University of London Press 1922, p. 71. 


Creating a New Industry 

Prodigious Wood Waste Will Be Made Available 
for Industry by a New Process 

A T THE present time, it is safe to say, not much 
over 40 per cent of the average timber tree gets into 
the shape of lumber at the mill. The waste of limbs, 
of unused portions of the trunk, of bark, of sawdust, 
of slabs and trimmings at the mills make up nearly 60 
per cent of the total timber volume. Of course some 
of this material is burned to fairly good advantage and 
not infrequently some of it is available for paper 
making, but from the 50,000 sawmills in the United 
States the total loss from waste wood must be 
prodigious, so it is with considerable interest, from bolh 
the economic and the technical standpoint, that the 
recent announcement of the National Lumber Manufac- 
turers Association has been welcomed. Two men on 
the Pacific coast, W. T. Dumbleton and W. A. Leuen- 
berger, have developed a process for utilizing this wood 
waste in the form of briquet that will have a thermal 
value equal to that of the best anthracite coal. 

What the Saving May Mean 

The mill waste which may be used in this new devel- 
opment may amount in value to as much as 50 per cent 
of that of the large mills. In a fair-sized sawmill, 
producing 200,000 b.ft. of lumber per day, there will 
be 200 cords of waste material to dispose of. It is a 
wicked economic fact that more than half of this mate- 
rial is probably burned in waste burners because there 
is no market for its utilization. From such a mill the 
men referred to have produced over GO tons of charcoal 
briquet at a manufacturing cost of $8 per ton, nothing 
being allowed for the cost of the material when the 
briquetting plant is operated in conjunction with the 
mill. In addition to this, 15 gal. of tar oil, 30,000 cu.ft. 
of wood gas and 7 gal. of acetone are recovered for eacn 
ton of briquet delivered. With that method of making 
briquets, it is entirely possible that they will find a use 
in the metallurgical industries on the Pacific coast, 
where they would be able to replace high-grade coals 
at roughly $15 per ton. If such a thing works out 
economically, it will undoubtedly prove a big boom to 
the industrial Northwest, where steel and pig iron have 
not been able to develop because of lack of good coking 
coal. 

Possibilities of the Plan 

From an economic standpoint, the saving is conceiv- 
ably stupendous. The mills in Washington and Oregon 
produce 9,000,000,000 ft. of lumber a year. If they 
were all to introduce this new carbonizing and briquet- 
ting process, their waste would make 2,700,000 tons of 
briquets a year, enough to meet the requirements of the 
section for high-grade domestic fuel as well as prospec- 
tive metallurgical requirements on a large scale. Applied 
to the entire amount of the lumber output of the United 
States, the potential amount of fuel of equal quality to 
anthracite realized by this process would be close to 
10,000,000 tons. The same land that makes briquets 
can produce acetone, tar oil and gas with some compar- 
atively inexpensive additional pieces of equipment, and 
this would net roughly 2,500,000 gal. of tar oil, 5,000,000 
cu.ft. of gas and 1,000,000 gal. of acetone each year. 

In addition to these figures can be added some con- 
siderable savings due to the use of logging wastes, 
which are about as large as those of the mill waste. 
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Evaluation of 


Decolorizing Carbons 

It Is Contended That Present Empirical Methods 
Should Be Replaced by General 
Adsorption Data 


By Marshall T. Sanders 

Atlas Powder Co,, Wilmington. Del. 


A LTHOUGH decolorizing carbons have been of com- 
i mercial importance for a decade or two, there is 
as yet no standard method for evaluating them. 
Each manufacturer and each buyer has his own test. One 
selects bone black or some carbon as a standard, and, 
more or less arbitrarily, says that* his product is, per- 
haps, thirty times as efficient; another rates his product 
on its “decolorizing power,” a test dependent upon per- 
centage of color removed by a given quantity of carbon 
from a certain solution. A third tries to measure the 
amount of dye which he can add to an aqueous sus- 
pension of the carbon without coloring the water. In 
all of these methods lies a common fallacy. A straight 
line cannot be determined by one point, nor is one 
equation with two unknowns capable of definite solu- 
tion. It has been shown that decolorization is an ad- 
sorption phenomenon. The empirical adsorption equa- 
tion most widely used in relation to experimental data 
dealing with adsorption is that proposed by Freundlich: 


where A' is the amount of solute adsorbed by M grams 
)f the absorbent and C is the concentration of this ma- 
terial remaining in the solution at equilibrium. Both 
k and n are empirical constants and any method of 
evaluating decolorizing carbons must take into con- 
sideration the fact that there are two of them. 


Methods of Measuring Color 

The evaluation of decolorizing carbons postulates the 
measurement of color, so it might be well to considei 
immediately the commercially used methods for measur- 
ing color of liquids. 

There are three of these methods: 

(1) The use of Nessler tubes or a Duboscq type of 
colorimeter. 

(2) The use of instruments in which the color of the 
liquid is matched with tinted glasses. 

(3) The use of instruments depending on the meas- 
urement of the extinction coefficient for certain wave 
lengths of light. 

Nessler tubes or the Duboscq colorimeter are used 
only when the colors of the unknown and known sam- 
ples can be perfectly matched by the dilution of one 
of them. If several coloring matters are presept arid 
are not in the same proportions in both samples, the 
tints will be different, and a match of the colors prac- 
tically impossible. L. W. Parsons and R. E. Wilson 
have found that a Duboscq colorimeter may be used for 
the measuring of the color of certain oils. In our work 
with sugars, however, we have found that the color 
of the decolorized solution cannot be matched with any 
dilution of the original sample. In such a case, either 
Nessler tubes or Duboscq colorimeter are useless. 

The Lovibond tintometer is an example of the second 
class of instruments. The chief drawbacks of these 
instruments are the large assortment of colored glasses 

Tnd . Eng , Chem „ vol. 14, p. 2«9 (1922). 


TABLE I— SPECIAL UNITS FOR USE WITH 
HESS-IVES TINTPHOTOMETEK 


If X ~ color units and Y ■ st air leadings 
Red, Y - 100 E 0.05299A' 
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Blue Violet, Y - 100£ (,1006 * Y 
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necessary, the rather long time consumed in taking a 
reading, the difficulty of checking results and of two 
operators reading a given solution alike. Parsons and 
Wilson in the article referred to above also point out 
that the Lovibond color scale is not directly propor- 
tional to the true color scale. This may be due in part 
to the loss of light by reflection from the many surfaces 
exposed when a number of colored slides are used. 

In the third class fall spectrophotometers, and pos- 
sibly the Hess-Ives tintphotometer. A spectrophotom- 
eter would doubtless be far better than the Hess-Ives 
tintphotometer, but the original cost and the care needed 
for its operation disqualify it for ordinary laboratory 
work. The color screens of the Hess-Ives tintphotom- 
eter transmit rather wide regions of spectrum. How- 
ever, we have found it quite satisfactory in our type 
of work. 

Modified Units for Hess-Ives Instrument 

Meade and Harris* propose a system of units for use 
with the Hess-Ives tintphotometer. These units are 
based on the extinction coefficient. Meade and Harris 
give equal weight to the units representing red, green 
and blue violet light. The units which we use are those 
of Meade and Harris, weighted by the luminosity of 
each color. A system of these units is given in Table I. 

The writer believes these modified units more closely 
represent the color of a solution as it affects the human 
eye than do those of Meade and Harris. The scale read- 

*J. Ind. Eng. Chem„ vol. 12, p. 887 (1920). 
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ing of the Hess-Ives tintphotometer for each screen is 
translated to “units of color” for that screen. The sum 
of these values for each screen is taken as the color of 
the solution. 

It is the writer’s desire to take exception to a recent 
statement 1 that the color units read by viewing a 4-in. 
layer of liquid are not twice the value determined by 
viewing a I -in. layer. The law for the absorption of 
light by a transparent colored liquid is: 


where 1 is the intensity of the transmitted light 
/„ the intensity of the incident light 
K the base of natural logarithms 
k a constant 

c the concentration of the light-adsorbing sub- 
stance 

d the thickness of the Jayer of liquid. 

It is a well-known fact that if a colored substance 
suffers change on dilution, this law does not hold rigidly, 
but there is no evidence to sustain the opinion pre- 
viously stated. The writer has found in the case of 
sugar and molasses solutions that when the thickness 
of the layer of liquid is doubled the “color units” also 
double. 

At the fall meeting of the American Chemical Society 
in 15)21, Dr F. W. Zerhan presented a paper in which 
he stated that he had found that the removal of color 
by carbons follows the adsorption equation, and that 
by using the Meade-Ilams color units in place of the 
concentration terms A' and C m the adsorption formula 


he had obtained straight lines for the plotted relations 
of the log ^ to log 

The modified Meade-Jlarris units, given in Table 1, 
may be used equally as well in place of the concentration 
terms X and C. When A' and C were expressed in these 

modified Meade-Ilams units, the plot of log log C 

was a straight line in all cases tested by the writer, 
except for that end of the curve corresponding to very 
small quantities of carbon and a consequent slight color 
removal. It is believed that the determination by the 
Hess-Ives tintphotometer of the color removed and the 
use of the modified Meade-llarris units will be found 
a satisfactory method. However, as has been pointed 
out above, the Duboscq colorimeter may be used with 
assurance of accurate results in certain special cases. 

CONCLUSIONS 

In view of the fact that the adsorption equation satis- 
factorily represents the action of a decolorizing carbon 
in any given case, it seems that the logical way to 
evaluate decolorizing carbons is by means of the adsorp- 
tion isotherm. Furthermore, as the constants of the 
equation {k and n) are for one particular coloring mat- 
ter and one initial concentration of that coloring matter, 
the action of the various decolorizing carbons should 
be determined for the particular solution it is intended 
to decolorize. 

D. C. Henry* is of the opinion that, the exponent ~ 

•By F. E. Thomas, In tin- Inst paragraph of p. 162, International 
Httffar Jovrmil, 1921. 

l Phtl Mop., vol. 44, pp 689-705 (1922), through Chem. Abs., 
vol. 17, p. 11 (1923). 


is the ratio of the osmotic work of adsorption to the 
RT 

total work where W is the non-osmotic work 

of adsorption. If this is the case ~ will vary with the 

coloring matter to be removed. There is no apparent 
reason why the action of the carbon in one case should 
be of itself any criterion for its action in any other. 
It is a well-known fact that often a carbon that is more 
efficient than another in one case is less efficient in 
another case. 6 Suppose in the decolor izat ion of a given 

solution by each of two carbons, that the exponents ~ 

for these cartons are not identical. Then the efficiency 
of the two carbons will vary with the color of the solu- 
tion after decolorization. 

We are now in a position to see the fallacies of the 
present methods of comparing decolorizing cartons. To 
say that one carbon is so many times as efficient as 
another is valueless. To rate a carbon on its “decolor- 
izing power” or on some arbitrary test with a dye, 
while it is a step in the right direction, is inconclusive 
and misleading. The carbon will probably be used on 
some solution other than the one on which if was stand- 
ardized. Even if by chance this should not happen, 
still by these methods only one point on the adsorption 
isotherm is determined, and the position or direction 
of the curve remains unknown. 

The ultimate method for evaluating decolorizing car- 
bons must take into account two factors. The various 
carbons do not act similarly on different solutions and 
the action of decolorizing cartons, being an absorption 
phenomenon, follows the adsorption equation. 


Increase in Copper Metal Exports 

According to Commerce Monthly, exports of copper 
from the United States in 1922 showed a gain of lb 
per cent over 1921 and were only 11 per cent below the 
pre-war average. The declines, as compared with 1921, 
in shipments to Germany and Japan were more than 
offset by the gains in exports to Italy, France, the 
United Kingdom and Belgium. 

Ninety per cent of the exports in 1922 was in the 
form of refined copper, in bars and ingots, 7 per cent 
as copper rods, less than 2 per cent as uninsulated wire 
and 1 per cent as plates and sheets. Exports of un- 
refined, old and scrap copper were under 1 per cent. 

Copper exported from the United States meets as its 
chief competitors in the international market the 
exports from Australia, Japan, Spain and Africa. Chile, 
Peru, Canada and Mexico likewise export large quan- 
tities, but most of their shipments, either because of 
financial control or for convenience in shipment, are 
sent to the United States. A large part of this output 
is refined here. As a refinery requires a large capital 
investment, the refineries of the United States play a 
large part in this country's control of the market. 

The ease with which copper may be worked led to 
its use in many household utensils, although in the 
Western world it has been displaced in this use to some 
extent by aluminum and enameled steel. In Eastern 
countries copper and brass are still almost the only 
materials from which domestic utensils are made, and 
large quantities of those metals are imported. 

*A. B. Bradley. Int. Supar Journal, vol. 23, pp. 25-32 (1921): 
vol. 23, pp. 455-62 (1921). 



March 21, 1923 


CHEMICAL AND METALLURGICAL ENGINEERING 


543 


Engine Experiments With Oxidized Oils* 


By J. H. James and F. C. Zeisenheim 

I mpartment of Chemical Engineering, 
Carnegie Institute of Technology Pittsburgh. I'm 


I T WAS pointed out in a pre- 
vious article 1 that in the 
catalytic oxidation of petro- 
leum hydrocarbons there is 
always a portion of the prod- 
uct having a lower boiling 
range than that of the raw 
material, and for convenience 
this was called “oxidized hero- 
sene.” As shown by the dis- 
tillations of the oxidation 
products used in the experi- 
ments described in the pres- 
ent paper, this material 
always had between 20 and 35 
per cent boiling under 200 
deg. C., while the upper limit 
in every case was taken at 300 
deg. C. 

Further it was noted in the 
earlier paper that the fuel 
value of these products was 
tbout one-eighth less than 
that of ordinary petroleum hydrocarbon mixtures boil- 
ing within the same range. 

Reasoning from the work of other investigators, par- 
ticularly that which had been done on alcohol, it was 
believed that these oxidized kerosenes might show de- 
sirable properties when used as a fuel in an internal 
combustion engine. To test out this idea, the experi- 
mental runs described here were made, particular at- 
tention being paid to the behavior of the engine as to 
any “knocking” or detonating characteristics of the 
fuels, as well as to the power developed in each case. 

The fuels tested were: (1) Ordinary kerosene (for 
comparison), (2) oxidized kerosene made by the oxida- 
tion treatment of Pennsylvania kerosene and taking the 
portion boiling up to 300 deg. C., (3) oxidized kerosene 
made in the same way from high-sulphur Mexican kero- 
sene, (4) oxidized kerosene made by applying the oxi- 
dation treatment to Mexican gas oil, and distilling out 
the portion boiling up to 300 deg. C. 

The Engler distillations of the fuels used in the kero- 
sene engine tests and the later automobile tests are 
given in Table I. 

Stationary Engine and Automobile Tests 

The kerosene engine used in the first set of experi- 
ments summarized in Table II was a one-cylinder, 
10-hp., 375-r.p.m., Mogul No. H507, made by the Inter- 
national Harvester Co., of Chicago, and kept in some- 
what intermittent use for instructional purposes in the 
Automotive Laboratory of the Carnegie Institute of 
Technology. This engine is provided with attachments 
for “warming up” on gasoline. Lubrication is by forced 

_ *A paper presented at the Richmond meeting of the American 
Institute of Chemical Engineers, Dec. 8. 1922. 

1 Some New Petroleum Products" by J. H. James, Chem . 
vol. 26, No. 5, pp. 209-12 (1922). 


feed. The water injection is 
provided for lessening the det- 
onation common with kero- 
sene engines and the readings 
of this adjustment bring out 
an important characteristic of 
the oxidized kerosenes. 

Table 11 gives the more im- 
portant readings taken; in 
every case the engine was 
warmed up by running on 
gasoline. 

Additional experiments bear- 
ing on the same line were tried 
as follows on the two oxidized 
fuels within the gasoline 
range: 

The motor fuel No. 1 was 
tested in a six-cylinder car 
(28 hp.) which was run for 90 
miles under all sorts of city 
traffic conditions, yielding 20 
miles per gallon, under the 
same conditions which gave with ordinary “58-60” gaso- 
line 14 to 15 miles per gallon. The most marked feature 
of the test was the freedom from detonation with spark 
advanced and on hills, where the “58-60” fuel gave per- 
sistent knocking. 

Discussion of Results 

The No. 2 fuel was used in a touring test in the 
same car with the following results: 

Lighter gasoline was needed for priming the cold 
engine. The road-touring test consumed 10.8 gal. of 
the fuel, giving an average of 16.5 miles per gallon. 
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(ri) Residue plus distillation low. 

(b) A distillation of ibis product wan made cutting out portion below 300 deg C 
for the engine rmt. 

(c) Up to 218 deg C ((f) Up to 210 deg C. - 80 per cent, 220 deg. C - 90 
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Engine experiments with a fuel 
made by the catalytic oxidation of 
kerosene and a fuel of similar char- 
aeter made by the oxidation of gas 
oil show that the oxidized kerosenes 
develop approximately the same 
power us ordinary kerosene, in spite 
of the fact that their thermal value is 
one-eighth less. It is believed that 
there is a better “dean-lip” in the 
combustion of these partly oxidized 
fuels, which accounts for their effi- 
ciency. These oxidized kerosenes 
show lower detonation tendencies 
than the straight hydrocarbon fuel. 
Similar experiments with lower boil- 
ing oxidized fuels in an automobile 
engine gave results which show that 
the above results hold here as well. 
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With spark advanced almost no detonation was observed 
at any atage of the run. Similar tests with "58-60” 
gasoline gave about the same mileage, but noticeable 
detonation. 

Realizing that part of the foregoing results on the 
oxidized kerosene were obtained because of the pres- 
ence of the fraction boiling below 200 deg. C., it should 
be pointed out that this portion does not have the ordi- 


nary gasoline distillation curve by any means; hence, 
if we call the portion from 200 to 300 deg. C. kerosene, 
the under 200 deg. portion resembles, as far as its dis- 
tillation goes, a heavy naphtha. Looked at in this light; 
these oxidized fuels up to 300 deg. C. might be regarded 
as mixtures of ordinary kerosene with heavy naphtha, 
in ratios from 4:1 to 2:1. 

As bearing on this point, an engine run was made 
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These readings mailt* as ft trial in Retting all adjust- 
meats Preliminary trials without water injection 
showed extremely biul detonation 


This run determined the maximum water injection the 
engine would stand and carry the load. The detona- 
tion wa.« still marked 


Readmits 8 and 9, detonation noticeable, but not so pro- 
nounced as wit It "no water” trials with ordinary 
kerosene 

Readings 10 ami 1 1, detonation was practically silenced 
by this water adjustment 


This water adjustment practically eliminated detona- 
tion 


Jo watei injection Some detonation 
power ami higher fuel consumption 


Exhaust clear Lean fuel setting. Water injection 
sufficient to quiet detonation to "bomp, hump” 
condition 

Spark at full advance 

Amount of water used for injection 3.35 liters. 


Trial for maximum load with this fuel Exhaust had 
slight blue base, odor not noticeable. Water injection 
as set entirely quieted detonation. 

Throttle nearly wide open as set by governor with 
speed below normal 


lalf load test on this fuel Water injection was set at 
quiet running, but some “bomp, bomp” was notice- 
able Exhaust had slight base at first, but became 
clear. 


Water injection sufficient to bring detonation down to 
the "bomp. bomp" condition. Would take no more 
water and hold load. Exhaust showed considerable 
smoke with a very punpent odor. This is the leanest 
mixture would run engine for this load. 


Lighter load than 4a test. Exhaust clear. Engine ran 
evenly. "Bomping" noticeable but not objectionable. 
Injection water used 0.73 liter. 
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with the oxidized Mexican kerosene in the automotive 
laboratory of one of the large oil companies. The be- 
havior of this fuel as to detonation was checked against 
a kerosene-gasoline mixture that would give the same 
low detonation characteristics. It was found that a 
mixture of 60 per cent kerosene and 40 per cent gaso- 
line was required to bring ordinary kerosene down to 
that of the oxidized kerosene in low detonating char- 
acter. 

When we note that all the oxidized fuels tried in the 
kerosene engine have one-eighth lower thermal values 
than ordinary hydrocarbons within the same distillation 
range and still gave as good or better efficiencies than 
ordinary kerosene, the writers believe that we must look 
to the chemical character of the mixtures for the ex- 
planation. According to this idea the original hydro- 
carbon molecules are weakened toward the oxidation 
attack in the internal combustion engine because of 
their oxidized character, so that a better “clean up” 
results, and perhaps more of a propulsive effect during 
the explosion which is evidenced by a diminution of the 
detonation. 


Gum Formation With Oxidized Fuels 

In the discussion following the presentation of Pro- 
fessor James’ paper at the Richmond meeting, Wilbert 
J. Huff, of the Koppers Co., asked the author if he has 
noticed any gum formation in the use of this fuel. 
It was pointed out by the inquirer that gum formation 
is a very fundamental question in the use of fuels in 
internal combustion engines and that an investigation 
by the Bureau of Mines had shown that oxidized gaso- 
line gives a heavy yield of gums. Professor James de- 
clared that most of the gum is in the fraction over 
300 deg. C. As bearing on the gum formation problem, 
the oxidation product fractions over 300 deg. C. were 
made into a lubricating oil by careful vacuum distillation 
and were used in the same kerosene engine described 
in the previous tests. There was no varnish-like forma- 
tion with this lubricant, and the carbon formed was 
only about half that formed from the well-known com- 
mercial engine oil lubricants. This carbon was of a 
light, fluffy character. Professor James believes that 
here again the chemical character of the oil is the de- 
termining factor in the cleaner combustion. 


What Real Co-operation Can Do 
for the Edible Oil Industry 

Manufacturers’ Nearsighted Policy of Secrecy De- 
clared a Serious Obstacle to Technical Progress* 

By John P. Harris 

ClwniK ill HnginiTt. Kaiifia* <’ity, Mo 

O F COURSE we all hate to admit it, but, if we are 
honest with ourselves, we must acknowledge that 
the art of edible oil refining has progressed less since 
its inception than any other branch of applied chem- 
istry. However, we are not willing to admit that this 
is due to any inferiority of the technical men engaged 
in this industry, but rather because practically all of 
the edible oil manufacturers have made a great fetish 
>f secrecy, even introducing this pernicious practice 
into their own organizations, so that only the chosen 
few shall know the “wonderful secrets” by which their 
efficienecy is obtained, with the idea of keeping their 
quality high above their competitors’. In view of this 
selfish and near-sighted policy, it is really rather re- 
markable that the industry has progressed as far as it 
has. We can readily understand the manufacturers 
viewpoint, their idea being to stifle competition and 
obtain a virtual monopoly upon that business, or at least 
secure a preference by the discriminating trade. 

Exchanging Technical Information 
A few years of real co-operation would make a tre- 
mendous difference in the edible oil industry. A few 
years of pulling together and “speaking out in meet- 
ing” would mean a great deal to everyone. The power 
of suggestion is a wonderful thing and when Jones 
of the John Doe Co. suggests to Smith of the Richard 
Roe Co. that we are doing thus and so in our neutral- 
izing process, Smith tries it out, adds his own individual 
ideas to it and obtains even better results than Jones. 
He then tells Jones about it, and Jones tries out 
Smith’s suggestions, which he improves by adding some 


•Extracts from an article in The Cotton Oil Prre*, 
of Interstate Cottonseed Crushers Association and the American 
O 1 Chemists Society. 


new ideas of his own, and so on ad infinitum. The entire 
industry becomes stimulated, and und r eamed of im- 
provements and economies result. 

Would it not be wonderful if we could attend a con- 
vention where no one attempted to secure all the in- 
formation possible from everyone else, at the same time 
withholding all of his own information and intentionally 
deceiving everyone else, with the result that no one 
profits by attending the convention? 

Of course we must realize that no firm is ever going 
to be broad gage enough to sacrifice profits for the up- 
lifting of the industry, but what we do insist is that the 
sort of co-operation we have mentioned, which sounds 
like the coming of the millennium, would be of benefit 
to everyone in the long run, and that the most efficient 
concerns and those who do the greatest amount of ad- 
vertising would be the ones to profit most. 

Many employers of laborers condemn labor unions 
because they do not help raise the standard of labor. 
And yet those very men belong to trade organizations 
possessed of wonderful potential possibilities for the 
advancement of their industries, which have never made 
one single move for the production of higher quality 
products by that industry. 

And the vegetable oil industry is no exception. There 
is hot one concern in the industry which is producing 
the very best product of which it is capable, even though 
a part of its product may be very superior. And many 
concerns, through ignorance or through a near-sighted 
policy of “getting by” with the least possible cost, are 
producing a product which is so poor that it is con- 
sumed only by the lowest class of trade and forever 
prejudices the discriminating trade against vegetable 
oil products, if they happen to try using it. 

This condition of affairs cannot be changed without 
a stiff battle, but could be overcome by the Interstate 
Cottonseed Crushers’ Association and the American 
Oil Chemists Society if they would inaugurate a real 
campaign for co-operation with deeds instead of words. 
Those who err through ignorance should be assisted, 
and those who err through greed should be enlightened 
and shown that the best way is always the cheapest 
way. 
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Loading Limestone 

Bureau of Mines Issues Paper of Interest to All 
Plants Utilizing Limestone 

I N PLANTS which utilize limestone the removal of 
fragments of broken rock from the quarry floor and 
the placing of these in cars for transportation to the 
kilns is a very important process. At most plants of 
this nature, the loading constitutes the largest single 
item in quarry cost. In view of the great expense 
involved, the Bureau of Mines has made an investiga- 
tion of the subject and has published the results of this 
investigation in a paper entitled (Serial 2146) “Rock 
Loading at Lime-Plant Quarries.” 

Hand Loading 

Hand loading is prevalent at most lime quarries 
today, and this method has numerous advantages. The 
greatest of these advantages, which applies particularly 
to the small operator, is the necessity involved with a 
mechanical-loading system for the investment of a large 
amount of capital, against which the hand-loading sys- 
tem involves very little outlay. Another advantage of 
the hand system is that a certain amount ot sorting 
of the material occurs as it is loaded by hand. In 
addition, by hand loading the tines are sorted out to 
the maximum amount in the first place, so that only 
large lumps are shipped to the kiln. A final advantage 
of the hand-loading system is that it eliminates the pos- 
sibility of breakdown inherent in all mechanical systems. 

This hand-loading method, however, has many dis- 
advantages, two of which only need he mentioned. The 
first is the fact that with the hand-loading system a 
much larger gang of laborers is necessary and all the 
troubles which follow on the employment of a large 
quantity of unskilled labor will attend the operation. 
The second disadvantage is the fact that the removal 
of waste and dirt will lag behind the removal of good 
stone inevitably where the hand-loading system is used, 
so that extra labor must be employed to remove this 
waste in proportion to that used for the limestone, and 
it will be found that the cost runs 2 or 2 cents per ton 
greater for handling the waste than for handling the 
good stone. This is not the case with the mechanical 
method. 

Loading With a Steam Shovel 

A steam shovel is used in loading limestone in con- 
nection with a crushing and scraping equipment, all of 
which involves a rather high first cost. The extent of 
the operation should govern the size of the shovel used 
-—for an output of 150 to 300 tons of rock per day the 
small tractor shovels with i to 11-yd. dippers are suit- 
able. The size of the shovel should he increased from 
there on in accordance to the size of the operation. 

A steam shovel has numerous advantages over the 
hand method of loading. In the first place, it can handle 
much larger sizes of material, doing away with a great 
deal of secondary blasting. Second, a great reduction 
is made in the size of the labor gang necessary. The 
Bureau of Mines figures show that one man in a hand 
shovel gang can load only about one-seventh of the 
material that a man can load with a steam shovel gang. 
This is, in fact, the principal advantage of the steam 
shovel and one that can hardly be overestimated. 

The first and main disadvantage of the steam shovel 
method is the fact that it entails the addition of crush- 
ing and sorting material, which is quite expensive. A 


second disadvantage is the fact that it is hard to make 
any differentiation in quality of the material loaded, 
as the steam shovel will load any undesirable material 
just the same as the good rock. This tends to degrade 
the final product. 

In view of the extra cost involved in the use of a 
steam shovel, for small plants it is sometimes not well 
to go into these methods, but it is more economical to 
retain the hand-loading method. 


Mineral Production in Canada in 1922 

Canada’s mineral production in 1922 was valued at 
.$183,000,000 — an increase of $11,106,000 over the value 
recorded in the preceding year, according to a report 
issued by the Dominion Bureau of Statistics. This 
amount was made up as follows: Metallics, $61,000,000; 
non-metallics, $82,500,000; structural materials and clay 
products, $39,300,000, 

The outstanding feature of the metal production was 
the large increase in gold in .both Ontario and British 
Columbia, amounting to more than 1,230,985 oz. This 
represents an increase of 31.0 per cent over 1921. 
Although nickel and copper were lower last year than in 
1921, silver and lead increased appreciably both in 
quantity and value. The end of the year also saw a 
marked revival in zinc and cobalt. Metals as a whole 
advanced 23.9 per cent, to a total value of $61,144,990, 
as compared with $49,343,232 in 1921. 

The slight decline in the production of non-metallics, 
including coal, amounted to approximately $5,260,343 
in value. Since the greater part of this decrease was 
due to loss of production, caused by labor troubles, it 
may be regarded as negligible. In the successful mar- 
keting of structural materials and clay products, the 
revival of the building industry has played an important 
part and during the past year production increased. 

The output of natural gas from Canadian fields in 
1922 amounted to about 14,954,097,000 cu.ft., valued at 
$5,468,963. The quantity of gas produced was more 
than 800,000,000 cu.ft. above the output in the preceding 
year, and the value in 1922 was about $874,799 more. 

The output of asbestos in 1922 reached a total of 
approximately 136,657 tons of all grades, valued at $4,- 
664,106, as compared with 92,761 tons, valued at $4,- 
906,230 in 1921. The appreciable percentage increase in 
production was due almost entirely to the activity about 
the mines during the closing months of the year. 

The recovery in mineral production as a whole to a 
total value of $183,029,595 may be considered most pro- 
pitious. Comparison with preceding years shows that 
1920, 1919 and 1917 were the only years in which this 
valuation was exceeded. 


Factors Affecting Contraction of Alloys 

The United States Bureau of Mines lists the follow- 
ing as the most important factors affecting the con- 
traction of a non-ferrous alloy on casting: (1) 
Chemical composition of the alloy; (2) pouring tem- 
perature; (3) cross-section of the bar poured; (4) 
length of the bar in relation to its cross-section; (5) 
character of the mold, and the method of molding; (6) 
gas occlusion, and overheating of the melt. These fac- 
tors are discussed briefly in Serial 2410, “Contraction 
and Shrinkage of Non-Ferrous Alloys as Related to 
Casting Practice/' which may be obtained from the 
Bureau of Mines, Washington, D. C. 
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The Determination of 
the Specific Gravity of Coke 

Method for Finding Real and Apparent Specific Gravities 
of Coke and From These Values the 
Percentage Porosity 


f>\ W. A. Selvig and W. L. Parker 

.Wistunl AnulUn-ul Chomint and Junior < H'Kunie Chemist. rcspcrnn lv . 
l*iUsl>uu;li Experiment St.tium, II. S. Bureau of Minea 


T HE percentage by volume of cell-space of lump 
coke is usually referred to as porosity. In 
practice, this is calculated from the true specific 
gravity of the moisture-free pulverized coke and the 
apparent specific gravity of the moisture-free lump 
coke, as follows: 

Percentage by volume of coke imbalance 


— 100 v 


Apiwrent specific gravity 


True spec i fir g rari 1 y 
Percentage by volume of cell-space 


• — : 100 — percentage by volume of coke substance 
The experiments here described were undertaken in 
order to develop a satisfactory method for determining 
true and apparent specific gravities of metallurgical 
<oke. The methods used by various laboratories for 
making such determinations differ considerably, and 
results obtained on the same sample may vary deeidedh 
depending on the methods used. 


True Specific Gravity 

The true specific gravity is, as a rule, determined 
by boiling the pulverized coke in a liquid, usually water, 
in an accurately calibrated pycnometer, so as to wet the 
coke particles thoroughly and displace included gases. 

Experiments were made as to the effects of fineness 
of grinding, the medium used, and the time and method 
of boiling. The pycnometer used was the Hogarth 
specific gravity bottle, which usually has a capacity of 
100 to 125 cc. and is convenient to manipulate. Each 
bottle was accurately calibrated, and a table was con- 
structed giving capacities in grams of water at a range 
of room temperatures likely to exist in the laboratory. 
The true specific gravity was calculated by the use of 
the following formula: 

W 

True specific gravity = p) 

when W — weight in grams of dry coke 
W — weight in grams of pycnometer + coke + water 
P — weight in grams of pycnometer -f* water. 

Effect of Time of Boiling and Partial Vacuum 

Two samples of metallurgical coke, pulverized in ball 
mills to pass a 60-mesh sieve, were selected. One was 
a 72-hour beehive foundry coke, Connellsville, Pa., 
region ; and the other was a byproduct coke from 
Franklin County, 111., coal. 

Ten grams of moisture-free coke was boiled in water 
at atmospheric pressure for periods ranging from \ 
to 3 hours; other samples were boiled at atmospheric 
pressure for a half-hour, and the boiling continued for 

Published by permission of the Director, U. S. Bureau of Mines. 


another half-hour under the partial vacuum of a Chap- 
man water filter pump; while samples were also boiled 
on a water bath under partial vacuum for 3 hours. 
The results of these tests are given m Table 1. 

It will be noted from the table that the same results 
were obtained by boiling at atmospheric pressure for 
or I -hour periods as by boiling for 3 hours; also, 
no noticeable difference resulted when the boiling was 
performed under a partial vacuum. These results indi- 
cate that boiling the pulverized coke for 1 hour at 
atmospheric pressure is as satisfactory as boiling for 
longer periods or boiling under a partial vacuum. 

Effect of Fineness of Sample and Liquid Medium 

Two samples of byproduct coke, one of beehive coke 
and one of low-temperature coke made in the laboratory 
at a temperature of 500 to 600 deg. ('., were pulverized 
in ball mills until one portion passed a 60-mesh sieve 
and another portion a 200-mesh sieve. Specific gravity 
determinations were made on the 60- and 200-mesh 
samples, using both water and benzene as mediums. 
The specific gravity determinations in water were made 
by boiling for 1 hour at atmospheric pressure, and 


T\HLE I -EFFECT OF TIME AND METHOD OF MOILING 60- MESH 
COKE IN WATER 


Tunc titid Method of Boiling 

I'rue Specific Gravity 

J hour at atmospheric prewuire 

72- 1 1 r Beehive 
Foundry Coke, 
Connellsville Region 

1 976 

1 W) 

A \ era Me 1 97 

Byproduct Coke 
From Illinois Coal 

1 895 

1 893 

1 886 

1 880 

1 891 

Average 1.89 

1 hour at atmospheric pressure 

1 970 

1 969 

Average 1 97 

1 890 

1 897 

1 893 

1 902 
1.897 

Average 1 90 

2 hours at atmospheric pressure 

1 976 

1 969 

Aveiage 1 97 

1 903 

1 901 

1 900 

1 903 

Average 1.90 



3 hours at at mospheric pressure. . 

1 974 

1 967 

Average 1 97 

1 902 

1 904 

Average 1 90 

i hour at atmospheric pressure arul 
4 hour under partial vacuum of 
Chapman filter pump 

1 962 

1 964 

1 974 

1 965 

Average 1 97 

1 895 
1,894 

Average 1 90 

Boiling 3 hours under vacuum of 
Chapman filter pump , 

1 969 

Average I 97 

1.899 

Average 1.90 
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TABLE II TRUE SPECIFIC GRAVITY TESTS uN 60-MI Sll AND 200- 


MESH SAMPLES OF 

VARIOUS COKES IN WATER AND BENZENE 

Origin of Coke 

'1 rue Spec: 

ifir til u' It v 

Cooim'IImviIIc 7 2-iir !*«•«•’ 
hive foundry e »ke 

60-M.nh 

(Anli in dry roke, 8 6 

I*<r cent) 

Water Benzem 

1 933 1 958 

1 9? 3 1 058 

1 030 

200- M cm! i 

( Anhin dry coke, 8 8 
percent) 

Water I3< juem 

1 058 1 064 

1 962 1 963 

! 955 


Average 1 01 1 06 , 

Amtjijm 1 96 1 96 

Hyproduet euke from 

fllllKIIK coul 

(AhIi hi dry euk«, 14 0 | 
percent) 

Whiter Benzent i 
1 85| 1 703 

1 845 I 803 ; 

1 845 

( \sli in dry coke, 1 4 1 
]» r oi nt > 

W at er Benzene 

1 920 1 806 

1 910 j 803 

1 919 


A verityi 1 85 1 80 

j U.r.iye 1 92 1 80 

Byproduct eokt from 
Piltnlnin.di lied c ml 

(Anh in dry <oki, 10 6 
jht retil I 

Water Benzem 

1 860 1 837 

1 864 1 838 

1 86 ¥ 

(Ash m dry coke. 10 7 
per cent ) 

W ater Be lueiie 

1 882 1 842 

1 890 1 842 

1 885 


Average | 86 1 84 

Avuiifte 1 89 1 84 

Low-tcmperaturi eok< 

( 500-600V ) hum Pilla- 
hurgh hed (Mill 

(AhIi in drv coke, 4 0 
per rent ) 

Water Benzem 

1 517 1 460 

1 524 1 468 

1 520 

( \nli in dry ruki . 4 1 
pel cent ) 

Wat el Benzene 

1 52 r > 1 550 

l 1 528 1 354 

1 526 


Average 1 52 1 47 

\m mye 153 155 

those in benzene by boiling a half-hour at atmospheric 


pressurc. Ash was determined on the GO- and 200-mesh 


portions in order to ascertain whether any increase of 
ash resulted from the longer grinding required to pass 
the coke through 200-mesh sieves. The results of these 
tests are given in Table II. Sizing tests made on the 
through 60-mesh samples of the four cokes to determine 
the approximate fineness of the samples showed: 



( !onnellnville 



Eow- 


72-1 !r 

H\ prod in i 

B\ product 

Teniperat in 


Beehive 

Cuke Fmni 

( oke I’rom 

Coke From 


Foundry 

I HlllOlH 

Pitthburgh 

Pittsburgh 


Coke, 

( loal, 

Bed Coal, 

Bed Coal, 

Meah 

Per Cent 

Per Cent 

Per Cent 

Per Cent 

On 100 . . 

34 9 

1 6 

23 7 

24.2 

Through 100, on 200 

36 3 

50 2 

41 8 

44 0 

Through 200 

28 8 

48 2 

34 5 

31 8 


It is noted from Table II that there is considerable 
difference between the results obtained with water and 
those with benzene. In most determinations benzene 
gave lower values than water, but in some the reverse 
was true. With benzene all of the metallurgical cokes 
gave the same results on 60- or 200-mesh samples; 
however, for the low-temperature laboratory coke, the 
200-mesh sample gave the higher specific gravity. With 
water, all of the cokes gave a higher specific gravity on 
the 200-mesh samples, the greatest difference being for 
the byproduct coke from Illinois coal, where it was 
higher by 0.07 than for the 60-mesh material. The 
slight increase in ash content of the 200-mesh material, 
due to longer grinding, was so small that it did not 
affect the specific gravity of the samples. 

Rose 1 made similar true specific gravity tests on a 
number of cokes, using water and benzene as mediums, 
and found in each test that the results obtained with 
benzene were lower than those with water, these differ- 
ences ranging from 0.025 to 0.150. He also determined 
the specific gravities in benzene of portions of a by- 
product coke, the one portion being pulverized to pass 
60 mesh and the other to pass 200 mesh, and obtained 
a value higher by 0.06 on the 200-mesh material. 

‘Bose, Harold, J„ ‘'The Determination of the True Specific 
Gravity of Coke,"/. Ind. Eng . Chem., vol. 14, No. 11, 1922, pp. 
1047-1049 


There is no apparent reason why water should not be 
used as the medium in determining true specific gravity 
of pulverized coke. Other mediums may or may not 
give results comparable to those obtained with water, 
and benzene evidently will give results differing from 
those obtained with water. 

The higher results obtained with water on the 200- 
mesh material, as Compared with those obtained on the 
60-mesh material indicate that it is desirable to pul- 
verize the coke to pass a 200-mesh sieve for true 
specific gravity determinations. The greatest difference 
observed was in the byproduct coke from Illinois coal, 
where a value of 1.85 was obtained on the 60-mesh 
material, compared to 1.92 on the 200-mesh material. 
Assuming ari apparent specific gravity of 0.90, this dif- 
ference would amount to 2 per cent in calculating the 
percentage by volume of cell-space in the lump coke. 

Method for True Specific Gravity 

Hogarth’s specific gravity bottle with a side tubulure 
is a convenient type of pycnometer for the determina- 
tion. This bottle as furnished usually has a capacity 
of about 125 cc. The bottle should be accurately 
calibrated, and a table constructed giving its contents 
in grams of water at room temperature likely to occur 
in the laboratory. This is readily done from tables 
prepared by the Bureau of Standards* giving correc- 
tions for determining the true capacities of glass vessels 
from the weight of water in air. 

A 10-gram portion (VI 7 ) of 200-mesh coke, which has 
previously been dried for an hour at 105 deg. C„ is 
carefully introduced into the weighed specific gravity 
bottle with enough distilled water to fill it about half 
full. It is then placed on a hot plate, and kept boiling 
for an hour, with frequent shakings to wash down any 
coke adhering to the sides. It is then removed from 
the hot plate, filled to the tubulure with recently boiled 
and cooled distilled water, the stopper inserted, and 
permitted to cool to room temperature. (Cooling may 
be hastened by placing the bottle in water.) Next, the 
bottle is filled to slightly above the mark on the capillary 
of the stopper. This is conveniently done by insert- 
ing the end of the tubulure in a small beaker of 
previously boiled distilled water, which has been cooled 
to room temperature, and applying a slight suction on 
the stopper. The water level is adjusted to the mark 
on the capillary by touching a piece of filter paper to 
the end of the tubulure. The bottle is then wiped dry 
and weighed (W‘). Immediately after weighing, the 
stopper is removed, and the temperature of the contents 
taken. The capacity of the bottle in grams of water at 
the temperature recorded is obtained by reference to 
the calibration table of the bottle (P). 

The true specific gravity is conveniently calculated by 
the following formula: 

W 

True specific gravity = yfZTJwTi: J) 
in which 

W -- Weight in grams of dry coke. 

W — Weight in grams of bottle 

+ dry coke water to fill. 
P Weight in grams of bottle + water to fill. 

Apparent Specific Gravity of Lump Coke 

The apparent specific gravity of lump coke is deter- 
mined in practice by immersing the coke pieces in 
water, and determining the amount of water displaced. 

‘“Standard Density and Volumetric Tables," Bureau of Stand- 
ards Circular 19, 1916. PP. 52-56. 
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As lump coke is a cellular substance, considerable water 
may penetrate into the coke pieces, so some experiments 
were made as to the amount of this, and attempts were 
made to determine the apparent specific gravity by 
preventing any water from entering during the deter- 
mination. 

The apparent specific gravity tests were made with 
a Nicholson hydrometer, which instrument permits 
weighing the sample in air and also when totally 
immersed in water. The capacity of the hydrometer 
used was approximately 500 grams of coke. Pieces of 
coke about H to 2 in. in size were used. 

Three byproduct cokes were available for the tests. 
The samples were dried to constant weight at a tem- 
perature of approximately 150 deg. C. previous to 
making the determinations. About 500-gram samples 
were taken and weighed in air, after which they were 
immersed in water for about 3 minutes, and the weight 
of the sample in water determined. The coke pieces 
were then removed from the water and allowed to drain 
for about 1 minute, and then were weighed in air again 
to determine the weight of water absorbed. The same 
pieces of coke were then re-dried to constant weight 
at 150 deg. C., and coated by painting with melted 
paraffine. Apparent specific gravity determinations 
were made on the paraffined coke pieces, and a correc- 
tion was made for the coating of paraffine — the results 
thus obtained were regarded as the correct apparent 
specific gravity of the coke. 

After immersion of the paraffined pieces, all surface 
water adhering to the paraffine was removed by 
absorbent paper, and the pieces were weighed in air to 
determine the amount, if any, of water that might have 
penetrated into the coke. The apparent specific grav- 
ities of the cokes as determined (1) without correcting 
for absorbed water, (2) correcting for absorbed water, 
and (3) as determined on the paraffined pieces, are 
given in Table III. 


TAHLK III -APPARENT SPECIFIC GRAVITY OF COKES 
(I) Not corrected for absorbed water (2) Corrected fur absorbed water, and 
(3) As determined on paraffined coke 


Condition 

j Apparent Sperifn Gravity 

No correction for 
absorbed water 

Coke No, 1 
Weight of sample 
413 grams 

1 16 

Coke No 2 
Weight of trample 
407 5 grams 

0 98 

Coke No. 3 
Weight, of sample 
488 grams 

1 09 

Correcting for ab- 
sorbed water 

i 1 03 

44 grama water 
absorbed 

0 91 

30 grams water 
absorbed 

1 00 

39 6 grams water 
absorber! 

1 h'termined on par- 
affined coke and 
correction made 
for paraffine 

Correcting for water 
absorbed by par- 
affined coke 

1 05 

1 04 

5 5 grams water 
absorbed 

0 94 

0 93 

4 grams water 
absorbed 

1 (12 

1 00 

10 8 grams water 
absorbed 


The tests show that considerable water was absorbed 
by the coke during the 3-minute immersion in water, 
the amount varying from 7 to 10 per cent of the weight 
of coke. It is evident that unless a correction is made 
for the water absorbed, a considerable error will be 
introduced. The absorption of water by the dry coke 
proceeds rapidly after immersion. Coke No. 3, after 
immersion for 3 minutes, was weighed in air and re- 
immersed for 30 minutes. It was found that 39.6 
grams of water was absorbed in 3 minutes and 46.5 
grams in 30 minutes; however, when a correction was 
applied for the water absorbed, the apparent specific 
gravity was the same (within experimental error), 
being 1.00 after the 3-minute period and 1.01 after the 
30-minute period. 


The paraffined pieces of coke absorbed a small amount 
of water during the 8-minute period of immersion, the 
amount ranging from 5 to 10 grams. As the paraffined 
coke pieces were dried with absorbent paper after 
immersion, this small gain in weight may be accounted 
for by imperfections in the paraffine coating on the 
coke pieces, which probably allowed some water to get 
into them. Assuming that this small amount of water 
was absorbed, and making the slight corrections for it, 
the values obtained for apparent specific gravity are in 
close agreement with those obtained in the usual man- 
ner when a correction is made for absorbed water. The 
maximum difference between the values obtained for 
the paraffined coke and those for unparaffined coke 
after correction for absorbed water amounted to only 
0.02. It will be noted that if a correction is not made 
for the large amount of absorbed water when deter- 
mining apparent specific gravity m the usual manner, 
the values obtained will be considerably higher than if 
the correction is applied — the differences in the three 
cokes listed in the table ranging from 0.07 to 0.13. It 
is evident that such a correction should be made in any 
method for apparent specific gravity which permits 
water to be absorbed by the sample during immersion. 

Method for Large Pieces of Coke 

The cell structure of coke pieces from the same oven 
or retort usually shows noticeable variation, and the cell 
structure of the same piece of coke may vary at differ- 
ent points of the piece. If a small sample of coke is 
used for apparent specific gravity determinations, it 
is essential to select the sample carefully so as to be 
representative of the coke. The Nicholson hydrometer 
used in the tests described had a capacity of about 500 
grams. By careful selection of the portions for dupli- 
cate tests, good checks on duplicate determinations can 
be obtained with the Nicholson hydrometer method. 
The sample should be in the form of pieces about li 
to 2 in. in size, and the pieces used for the tests must be 
systematically selected. Of 170 different cokes on 
which duplicate apparent specific gravity determina- 
tions were made, the average difference between dupli- 
cate determinations was 0.03. 

A method by which a large sample of large pieces 
could be used would be desirable, as it would be easier 
to select a representative sample. Such a method has 
been used by the Koppers Co., and the method is one 
of those for the apparent specific gravity of coke 
adopted by the American Gas Association.' The method 
is as follows: Select 25 to 30 lb. of coke, which should 
be as nearly representative as possible of the entire 
quantity under consideration with regard to size, shape 
and general appearance. Dry the coke thoroughly at 
105 to 200 deg. C., and weigh when cool after shaking 
and brushing off any adhering dust (A). 

Provide a wash-boiler or other suitable container 
with a spout, which may be conveniently formed by 
soldering in horizontally a short Hn. nipple about 2$ 
in. below the top of boiler. The boiler should be placed 
on a level and rigid base or floor. A wire cage or 
basket provided with a cover and a long wire handle 
suitable for holding the entire sample of coke should 
also be provided and placed in the boiler, 

Place a tightly fitting cork in the $-in. nipple and 
fill boiler with water until the water level is above the 
nipple. Allow the water to come to rest, remove cork, 


““Gag Chemist*' Hand Book," American Gas Assn,. 1922 edition, 
pp. 58-59. 
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permit all excess water to drain, and replace cork. 
Remove cage, shaking all adhering water back into the 
boiler and place the dried coke sample in the cage. 
Lower the cage and coke into the water and let stand 
for 80 minutes, with occasional slirrmg of coke to 
detach any air bubbles adhering to the surface of the 
coke, but without disturbing the position of the boiler. 
The coke must be completely submerged at all times. 
At the end of the 30 minutes, after the water has come 
to rest, remove cork and allow the displaced water to 
drain into a weighed container. Weigh the displaced 
water (ft). Quickly remove the cage and coke from 
the water, allow to drain for 1 minute and weigh wet 
coke without cage (C). 

A zz Weight of dry < ok<*. 

B Weight of water displaced by wet coke. 

C _ Weight of wet coke. 

C — A r~ Weight of water absorbed by coke. 

B -j- (C — A ) ™ Weight of total water displaced arid absorbed. 

A , 

jfjjT'(C-~A) ~ apparent specific gra\it\. 

(Note: The water should be near room temperature so 
as not to vary appreciably. ) 

Results of This Met hop 

As will be noted, the above method u<«*s a large 
sample ot coke, and makes a correction for water 
absorbed by the coke during immersion, which, accord 
ing to the experiments previous!) described in this 
paper, should give fairly correct values for the apparent 
specific gravity of coke. 

In order to test the accuracv of the method, tests 
were made on two different byproduct cokes which were 
available in sufficient quantity to obtain approximately 
18 lb. of large-size pieces. A wash-boiler was used as 
the water container. The coke pieces were dried to 
constant weight at about 150 deg. C. before the deter- 
minations. The same pieces of coke were used through- 
out the tests, all water being removed before each 
determination by drying to constant weight. The 
results of these check determinations are given below: 


Apparent Specific Unmty Check Iteaultx ax Deter, 
by Method I'awy 1.aia< 

Coke No I 
(8400-tfruni Maniple) 


itml on 
• m pie 


Saint I’nrex of Coke 


o 9i 
0 90 
0 90 

AveraRt 1 0 90 


Cokt* No 2 
( 805(!-nuut) Numpli ) 
I (IS 
I 04 


\\rra«<> I ()5 


The results show that the method itself is accurate 
inasmuch as, obtaining close checks, the greatest differ- 
ence shown was only 0.01. 

It was found, when the cork was removed from the 
overflow spout in order to allow the water in the wash- 
boiler to come to a constant level, that water would 
drip from the spout for a long time. Satisfactory 
results were obtained by allowing the water to drip for 
1 minute after the overflow stream started to discharge 
drop by drop. 

Conclusions 

For calculating the percentage by volume of cell- 
space of metallurgical coke, the following conclusions 
are drawn from the tests on methods of determining 
true and apparent specific gravities: 

L True specific gravity may be satisfactorily deter- 
mined by boiling the pulverized coke in water at atmos- 
pheric pressure for 1 hour in a convenient calibrated 
pycnometer such as the Hogarth specific gravity bottle. 

2. The experiments indicate that it is not necessary 


to boil the sample under reduced pressure, or to boil 
at atmospheric pressure for periods longer than 1 hour. 

3. Somewhat higher results were obtained for true 
specific gravity on coke samples pulverized to pass a 
200-mesh sieve as compared to the same samples pul- 
verized to pass a 60-mesh, so it appears to be desirably 
to .pulverize the coke to pass a 200-mesh sieve. 

4. It is not advisable to use other mediums besides 
water for determining true specific gravity of coke, as 
the results may not be comparable. In the case of 
1 enzoiie, the results obtained did not check those ob- 
tained with water, and benzene appears to have a 
tendency to give lower values than those obtained with 
water as a medium. 

5. In determining the apparent specific gravity of 
lump coke, a correction should be applied for water 
absorbed, as metallurgical coke is a cellular substance 
which absorbs considerable water rapidly after 
immersion. 

6. The method for determining apparent specific 
gravih, using a sample of 20 to 30 lb. of large pieces 
of coke, and correcting for the water absorbed, is 
recommended. 

The writers are indebted to A. C. Fieldner, super- 
vising chemist, Pittsburgh Experiment Station, U. S. 
Bureau of Mines, for helpful suggestions. 


Investigation of Mineral Fillers 

At the Southern experiment station of the Bureau of 
Mines, Tuscaloosa, Ala., a special study is being made 
of the determination of the grain size and character of 
grains of representative fillers produced in the district. 
This investigation of non-metallic minerals is for the 
purpose of determining their use as mineral fillers. It 
includes a study of the various methods of calculation of 
average grain size applicable to fillers which vary greatly 
in size— from diameters of 100 microns or more to 
zero — and the determination of average grain size of 
representative samples of commercial fillers, including 
clay, barite, fullers earth, whiting, mica, ocher, slate, 
silica and talc. The character and size of particle of 
fillers is a basic property which has an important effect 
on the other physical properties and characteristics. 

A study of the effect of grain size of fillers in com- 
pounding is also being undertaken and will be conducted 
along the line of determining the difference in actual 
use between a filler made up of mixed sized grains as 
usually employed, and the same material classified within 
as close limits as possible regarding variation in grain 
size and having the same average diameters as the mixed 
product. It will also include the determination of the 
difference in effect between two products of the same 
material but classified between different limits of grain 
size. 

The effect of heat-treatment on the properties of non- 
metallic minerals other than clays with respect to their 
use as fillers is also being studied by the Bureau of 
Mines. This will involve a determination of the effect of 
heating at different temperatures on the specific gravity, 
loss in weight, color, grain size, oil absorption, covering 
power or spread and ease of grinding. Previous work on 
clays along the same line has shown an improvement of 
certain samples for filler use. 

The relationship among grain size, oil absorption and 
covering power of fillers and pigments is also being in- 
vestigated. The general direction of this relationship 
is known, but no exact data are available on the subject. 
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Effect of Ammonia on Steel 

In co-operation with the Fixed Nitrogen Research 
Laboratory, the Bureau of Standards has made a mi- 
croscopic examination of specimens representing a 
series of steels varying in carbon content from 0.02 to 
0.98 per cent exposed to a current of ammonia at tem- 
peratures in the range of 100 to 700 deg. C. The pur- 
pose of this test was to determine the effect of change 
in carbon content upon the method of attack of heated 
ammonia. No change was observed on the specimens 
up to 400 deg. C.; at 500 deg. a film of white nitride 
was followed by the layer of nitride needles. At 600 
deg. C. this effect increased, while at 700 deg. a new 
compound of nitrogen was formed following directly 
the film of white nitride layer. At 700 deg. C. the 
nitride needles in low-carbon steels removed further 
from the edge to the center. They are absent at that 
temperature in high-carbon steels of 0.49 to 0.98 per 
cent (’. 


Testing a Cost System 


The rules to apply in analyzing the soundness of a cost 
system are: 

Docs your cost system give you up-to-date costs, not 
merely history? 

Does it aid in stabilizing your wages and piece woik 
rates? 

Does it point out defects in your routing system? 

Docs it help you maintain a perpetual inventory'' 

Does it increase your production? 

Does it measure your overhead? 

Does it detect new overhead expense? 

Does it point out leaks in expense? 

Does it encourage your employees? 

Does it promote intelligent competition? 

Docs it point to non-profit paying lines? 

Docs it permit you to bid safely? 


Twelve suggestions for testing the value of a cost 
accounting system are given in a pamphlet issued re- 
cently by the fabricated production department of the 
C hamber of Commerce of the United States. 

A cost accounting system is very much like the en- 
gine of an automobile, only there are more various 
kinds of cost systems and their idiosyncracies are 
legion. If a cost system fails to show what it should, 
it consumes profits. It pays to check your system; you 
ought to determine the upkeep and make sure it pays. 


Wear Tests on Steels 

Some investigations on the wear of steel have been 
under way at the Bureau of Standards, in connection 
with the work sponsored by the Gage Steel Committee. 
Especial effort has recently been made to keep the sur- 
faces of the specimens clean and free from all adhering 
abraded particles while under test. A cloth buffing 
wheel, rotated at high speed by electric motor, has been 
used successfully for this purpose. It has been found 
that when the wearing surfaces are thus kept free of 
abraded metallic dust, the rate of wear drops to a 
comparatively almost negligible quantity. 


Record Sugar Crop in Hawaii 

Hawaii’s sugar cane harvest during the year ended 
last Sept. 30 was the largest in 8 years, according 
to an estimate by the Department of Agriculture. Pro- 
duction for the year was placed at 1,184,000,000 lb., or 
13 per cent more than that for the previous year 


A New Instrument for Testing 
Glue and Gelatin Jellies 

Description of Bloom Gelometer Developed for 
Factory Control Work, but Useful for Other 
Jelly Strength Investigations 

By William D. Richardson 

Chief Chemist, Hu ift & Co , Chira^o 

T HE jelly strength of glue and gelatin may be con- 
sidered the most important single determination 
which it. is customary to make on these important sub- 
stances. Following the old finger test method, which is 
still in use in many factories in this country and abroad, 
numerous mechanical devices have been developed for 
the purpose, all of more or less merit. A description of 
these is scattered through the literature, and a summary 
of a number of types, including those of Peter Cooper, 
Lipowitz, Valenta, Scott, Alexander, E. S. Smith, Forest 
Products Laboratory, Hulbert, C. R. Smith, Sheppard and 
Schweitzer, are included in Hogue’s’ recent work on 
gelatin and glue. In addition to these a number of other 
types are in use in the laboratories of different glue 
factories. 

The outstanding feature of all previous testing ma- 
chines for jelly strength is that they have not been stand- 
ardized and reproducible. Each has been a law unto 
itself capable of developing comparable results, which 
were intelligible to the user in terms of certain glue 
and gelatin standards, the standards being carefuly pre- 
served from month to month and year to year for mak- 
ing comparisons with factory runs and shipments of 
product. Standards of this sort, however, ultimately be- 
came exhausted and when new standards were selected 
they were probably not identical with the old. 

The fundamental idea underlying the development of 
the Bloom Gelometer, named after O. T. Bloom, its inven- 
tor, was that of a machine so constructed that it could 
be reproduced by measurement and, given precisely reg- 
ulated conditions, would yield identical results at any 
time and place on the same sample. It should be under- 
stood, however, that due caution be observed in applying 
the term “precisely regulated conditions,” particularly 
as regards the temperature of the jelly, which must be 
most carefully controlled and regulated for a definite 
period of time prior to the test by means of a thermo- 
stat bath. 

General Description 

This instrument is so designed that the two factors, 
diameter of plunger and depth of plunge, are maintained 
constant, and the third factor, time of application of the 
pressure, which is applied by means of flowing shot, is 
kept within a reasonably close time limit. While the 
depth of plunge can be varied, it is kept precisely at 4 
mm. for the purpose of testing glue and gelatin jellies, 
while the time of introduction of the shot is maintained 
between 2 and 5 seconds. The diameter of the plunger 
is exactly 12.7 mm. (£ in.) and is constructed of alu- 
minum or hard rubber, the sharp lower edge being 
rounded to the slightest possible degree to prevent 
cutting. 

The instrument is automatic in its action. Once 
started by hand, the flow of shot is rapid and continuous 
between the two contact points, and the cut-off is sharp 

‘"The Chemistry and Technology of Gelatin and Glue/' by Rob- 
ert H. Bogue, Mellon Institute Technochemical Series, McGraw- 
Hill Book Co., Inc., pp. 869 to 880 (1922). 
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when the silver disk working between the two contact 
points reaches the lower point. It has been found in 
the comparatively brief time that the instrument has 
been operated that it yields excellent results, accurate 
beyond the requirements of factory or trade. 

In reading the following description and working 
directions for the instrument, reference should be had 
to Fig. 1. 

The instrument is mounted on the base A, and the 
pillar Rz. The adjustment stand N resting on the base R t 
is provided with a platform N, capable of being raised 
and lowered by the rack and pinion mechanism N *. 
Affixed to the upper end of the pillar /i\ by the bracket J u 
the spring adjusting mechanism G holds the spring F and 
the plunger L, hanger and pan //, and U t respectively. 
At the upper part of the plunger hanger, the silver con- 
tact disk R is set to operate between the contact points A, 
and At. The rod Ih of the plunger hanger works through 
the adjustable guide .1 Ml which is affixed to the bracket J .. 



FIG. 1 —GLOOM G FI AIM FT 10 It FOH TESTING GLUE 
AND GELATIN 

Affixed to the upper end of the pillar also is the shot 
hopper /, supplying shot through the clamshell cut-off E-Ex 
to the shot receiver A', which rests on the pan H*. The 
automatic shot control mechanism D-D,, working on the 
clamshell cut-off E-Ex consists of the electromagnet C, 
the so ft iron bar ZA carrying the brass dogs 1), to D a and 
the brass guide bar D. 

The cut-off mechanism consists of the clamshell cut-off 
E-Ex, the control rod E*, working on the dogs ZA-ZA and 
the counterbalance weight A*. A\ is the bearing on which 
the cut-off mechanism turns. The entire cut-off mechanism 
is adjustable vertically on the pillar A*, by means of the 
screws Ca, this adjustment setting and adjusting the pitch 
of the clamshell cut-off E-Ex . This adjustment is made 
when the machine is assembled and is permanent 

Electric current is supplied to the tdectromagnet C 
through the contact points Ax- At from the 3-volt dry bat- 
tery 0 through the connections Q,, C\, S and Q„ P is a 
small telephone condenser arranged in shunt circuit by 
means of the connections 1\ and Z\. 


The test bottle M containing the jelly to be tested rests 
on the platform Nu 

The space between contact points Ax and At is adjusted 
as follows: With the current cut off by means of switch Q 
and with the silver disk R resting on contact point A it 
adjustment is made by means of the adjustment screw 'Ah 
so that the distance between the upper face of the silver 
disk R and the contact point A, is exactly determined. 
This determines the depth of plunge. In the case of glue 
and gelatin jellies, the depth of plunge is exactly 4 mm. 
as determined by the standard Brown & Sharpe 4-mm. 
gage furnished with the instrument. 

Adjustment is now made of the silver disk R against 
contact point As by turning the adjustment screw G % (which 
acts on the spring F) until the silver disk R is in lightest 
possible contact with contact point At. When this point 
is reached, sparking will be noticed between the point At 
and the disk R and a make-and-break vibration is set up 
between the soft iron bar D , and the core of the electro- 
magnet f. When this adjustment is once carefully made 
the machine stays in adjustment for some time, although 
readjustment should be made occasionally. 

The glue or gelatin jelly (or the like), prepared in the 
usual way or according to standard directions, is placed 
m the test bottle M and chilled to the test temperature for 
the desired length of time. The bottle is placed on plat- 
form A/, and raised by means of the rack and pinion 
mechanism N t until the jelly is in contact with the plunger 
L and the latter is raised until the silver disk B is brought 
into light electrical contact with contact point Ax. This 
point is indicated by sparking and make-and-break vibra- 
tion lietween the soft iron bar ZA and the core of the elec- 
tromagnet C. The shot receiver K is quickly placed on 
pan H. and immediately the lever Ex is raised to the pre- 
determined position on one of the dogs ZA-ZA. The height 
to which lever A\ is raised regulates the velocity of the 
flow of shot. For weak jellies one of the lower dogs is 
used, for strong jellies one of the upper dogs. The dog 
selected should be such as to keep the flow of shot within 
the prescribed limit of 2 to 5 seconds. The finest chilled 
shot obtainable is used, No. 12 or finer. The raising of 
the lever A\ immediately starts the flow of shot, depressing 
the plunger L into the jelly until contact is made between 
the silver disk R and contact point At. This closes the 
circuit which acts on the electromagnet C, moving the soft 
iron bar ZA and withdrawing the support of the dog from 
the lever arm A\, which immediately falls, thus cutting off 
the flow of shot by closing the clamshell cut-off E-Ex. 

The weight of shot delivered into the shot receiver K plus 
the weight of the shot receiver itself is the weight required 
to move the plunger L through the prescribed distance 
against the resistance of the jelly, and measures the jelly 
strength. For glues and gelatins this distance is exactly 
4 mm. as determined by a Brown & Sharpe gage. 

After the combined weight is determined, the shot is 
emptied back into hopper Z and the machine is ready for 
another test. 

The Bloom Gelometer is sufficiently accurate for all 
control work in glue and gelatin factories and is, in fact, 
rather more sensitive than previous devices for the same 
purpose. It can also be applied to the investigation of 
jellies for scientific purposes and for the determination 
of the influence of various factors on the strength of 
jellies, such as concentration, p H value, time of setting, 
time of pressure application, etc. It should be used in 
conjunction with a thermostat bath capable of being 
regulated to within 1/10 of 1 deg. C. at 10 deg. C., and 
by preference test should be made in a chill room the 
temperature of which is carefully controlled at 10 deg. C. 


Columnar Crystallization in Ingots of Invar 

The Bureau of Standards has studied the ingot struc- 
ture of ingots of invar (Fe:Ni 65:35) and the relation 
of the structure to the forgeability of the alloy. It 
has been found that ingots cast in chilled molds cool 
too slowly and form excessively large columnar crystals, 
producing a very brittle ingot which breaks readily on 
forging. To correct this difficulty a specially designed 
and refrigerated mold must probably be used 
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jected mechanically, external heat being 
applied to insure ignition. The capacity 
of an engine for burning heavy fuels is 
not merely dependent upon the cycle 
and the method of fuel injection; it is 
also determined to a very marked de- 
gree upon the size, speed, compression, 
fuel-valve tuning and other factors. 


Ingot Practice for Chromium 
Steels 

In order to find the effect of the rate 
of solidification on the eutectic network, 
p. Oberhoffer 1 made six series of 
chromium steels with carbon varying 
from 0.65 to 1.50 per cent and 
chromium from 1.8 to 13.5 per cent. In 
every series, consisting of two charges 
each, one was chill cast and the other 
allowed to cool down with the ladle. On 
macro-etching, the latter showed a 
dendritic structure and the former a 
fine globular structure. On “secondary” 
etching with a concentrated solution of 
picric acid in alcohol containing a few 
drops of nitric acid, the slowly cooled 
steels showed a large network and oh ilk 
cast steels a fine network. Test pieces 
wen* then forged down from 45 mm. 
square to 15 mm. square. On micro- 
scopic examination the slowly cooled 
steels showed long drawn out accumu- 
lations of carbide particles, while in the 
quickly cooled steels the carbides were 
distributed quite evenly throughout 

he sections. Mechanical tests indi- 
cated that the notch toughness was 
higher in chill-cast specimens — other- 
wise the results were quite similar. 


(^imposition of Blasl-Furnacc 
Gases 


The composition of blast-furnace 
gas is definite enough to be expressed 
hy a linear formula, as pointed out by 
.VI. J. Seigle in Revue de Metallurgie , 
1922, vol. 19, pp. 11-36. If the re- 
spective percentages of nitrogen, oxy- 
gen, carbon dioxide, carbon monoxide, 
hydrogen, water (vapor) and methane 
are a, b, c, d, e, f and g , so that a 4 b 
-1 c + d + e + f+ g^ 100, then 
4.765 4 (4.76 — N)c 4 (2.88 — N)d 
4 0.88c 4 f + ff - 10 °- If the 

amounts of oxygen (b), of hydrogen 
(c) and of methane (g) can be left 
out, then for a dry blast 
(4.76 — N)c 4 (2.88 ~ N)d r 100. 

In this formula N is a function of the 
volume of carbon dioxide introduced by 
the carbonates from the flux (M, of 
the volume of oxygen from the oxides 
in the ore (m) and of the percentage a 
of carbon contained in the pig iron, 
whose total weight is F. 

X 4 ' M 

N - 

0.495 (1 


the points where they intersect the 
axes c and d are easily calculated. 

Applying these formulas to the ex- 
treme case of that of a gas producer, 
we have 4.76c -f 2.88d — 100. 

On the other side, for an electric 
blast furnace we have the simple 
equation a -} h — 100. 

This latter line shows the limit for 
the possible numerical values of CO. 
and CO. Thus a graphical representa- 
tion of the composition of blast-furnace 
gases is conveniently drawn and vari- 
ous theoretical and practical conclu- 
sions easily arrived at. Most important 
is the possibility of predicting the vari- 
ous occurrences which would happen 
when any changes are introduced in the 
conditions existing in the blast furnace 

Fuel Oils in Internal Combustion 
Engines 

There are three distinct types of diffi- 
culties encountered in the burning of 
heavy oils -namely, ignition, burning 
after ignition, and impurities. Even an 
oil that meets two of these requirements 
is often found unfit for use on account 
of the third effect. Harold Moore, in a 
paper which is presented in abstract 
form in the Journal of the Franklin 
Institute for February, 1923, classifies 
heavy oil engines in the three groups: 
Diesel engines using compressed air for 
firing; cold starting engines which fire 
by spontaneous combustion, the fuel 
being pulverized without air blasts; and 
hot bulb engines in which the fuel is in- 


Fatigue of Metals 

To find out (1) whether a safe “en- 
durance limit” does really exist and 
(2), what is happening to a metal sub- 
jected to alternating stresses, investi- 
gations were undertaken by Professor 
Ludwick' at the Technical College in 
Vienna. Specimens of aluminum, cop- 
per and iron wen* subjected to series of 
stresses and the results were plotted as 
curves, having for co-ordinates the unit 
stress and the number of cycles. The 
results indicate that even when the 
number of repetitions becomes infinite, 
the unit stress necessary for fracture 
does not approach zero. This means 
that an endurance limit is passed by 
metal and that lesser stresses can be 
applied to the specimen indefinitely. 

It, has been further found out that 
the resistance to alternating impact 
stresses depends not on the ductility or 
malleability of the metal, but on its 
elastic limit, its yield point and hard- 
ness — in other words, this resistance is 
not a function of the faculty of the 
material to endure deformation, but to 
withstand deformation. For instance, a 
ouenched specimen, in spite of its 
brittleness, would show a better resis- 
tance under these tests than an an- 
nealed one 

Microscopical investigations show 
how stresses produce slipping along 
crystal planes inside the crystallites. If 
stresses are small such slipping usually 


'Paper mid Juno 29. 1922 before the 
Borman Association for tho Study of Metals, 
.-uni abstracted in V, T). /. Naehrichten, 
1922, No 28/29a. July 19. pp 310-311 


aF 

Too 


4- 0.54X) 


It follows from these formulas that 
the possible values for the volumes c 
and d of carbon dioxide and carbon 
monoxide will lie on certain straight 
lines. These lines are not parallel and 

'Stahl und Bisen, 1022, vol. 42, pp. 1240- 
1242. 


Important Articles in Current Literature 


Mure than fifty industrial, technical 
o! scientific periodicals and trade 
papers are reviewed regularly by the 
staff of Chem. rf Met. The articles 
listed below have been selected from 
these publications because they rep- 
resent the most conspicuous themes in 
eontemt >rary literature and conse- 
quently should be of considerable inter 
est to our readers rT1 ' 


Those that are of 


unusual interest will be published later 
in abstract In this department; but 
since it is frequently impossible to pre- 
pare a satisfactory abstract of an 
article, this list will enable our readers 
to keep abreast of current literature 
and direct their reading to advantage. 
The magazines reviewed have all been 
received within a fortnight of our pub- 
lication date 


Buildings From the Manager's 
Viewpoint — Types of Industrial 
Construction. G L. H. Arnold 
Management Engineering , March, 19 23, 
PP 177-182. 

Manufacture of Sulphuric Acid 
nr the Contact Process. Ill, Proc- 
esses and Apparatus for Purifying 
Gases. H. Braidy ^Industrie Chimi- 
que, February, 1923, pp. 54-57. 


lillborg. 
y, 1921 


1/ Industrie, Chimique, February, 
pp. 61-63. 

Extraction of Vegetable Oils 
with Acetone. Louis Perm. 1/ In- 
dustrie Chimique. February, 1923, 
pp. 63-6 1 

Specific Heats of Nitrous and 
Nitric Oxides. J. R. Partington and 
W. G. Shilling. Phil. Magazine, March, 
1923, pp. 416-430. 

Preferential Oxidation in the 
Presence of Catalysts^ Rex. Fur- 


? Mu,trv ' M ‘ rch cV/%rufrm»°Vp he i? 


Gasoline Ten Years Hence. Ralph 
H. McKee. Chemistry and Industry, 
March 2, 1923. pp 193-196. 

The British Industries Fair 
Chemical Age (London), Feb. 24, 1928, 
pp. 195-204. 

The Future of the British Coiajr 
Industry. Dr. H. H. Hodgson, Chem- 
ical Age (London), March 8, 1923, pp. 
231-232. 

The Rate of Reaction Between 
Gases and Liquids H. G. Becker. 
Phil Mag., March, 1923, pp. 581-592. 

Some Mechanical Features of the 
Rubber Industry (First Part). H. C. 
Young. The Engineer, Feb. 28, 1928, 
pp. 196-197. 

Statistical Compilation. H. B. Hor- 
witz, H. A. Wembrldge and H. J. 
Hutkin. Bulletin of the Taylor So- 
ciety, February, 1928, pp. 8-11. 

The Organization and Manage- 
ment of a Medium-Sized Plant. Percy 
S. Brown. Bulletin of the Taylor So- 
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occurs where the metal is less homo- 
geneous—!. e., in the neighborhood ol‘ 
slag enclosures, porosities and impuri- 
ties. At such places even a certain 
rise of temperature can be detected, 
showing that it is there that the metal 
actually ‘‘works’’; on the other hand 
the sound metal would be still sub- 
jected to elastic deformations only. 

Gas Producers 

At a meeting of the Manchester 
Section of tho Society of Chemioal 
Industry, held on Feb. 2, T. R. Wollas- 
ton read a paper on “Some Develop- 



FKl 1 IX Til 


ments in Gas Producers,” which was 
reported in the Iron and Coal Trade* 
Review for Feb. 9, 1923. 

The results obtained from gas pro- 
ducers of the recovery and non- recovery 
typo are compared with those from an 
improved plant which has been devised 
with a view to eliminating as far as 
possible the faults of the older systems. 

Performance 

The paper sot forth a statement of 
the average performances of gas pro- 
ducers at the time (10 years ago) 
when the author began his investiga- 
tion, and indicated the causes of loss 


producer body. Blast saturation and 
superheat are derived from a central 
cone-shaped boiler within the producer 
which acts as a flash-boiler. 

The author pointed out that the pre- 
coking leads to a wide extension of the 
range of common fuels available, to 
practical elimination of clinkering, to 
great ease and economy of working, 
and to the production of a gas of un- 
usually high value, as for example, 
COj, 10.(5 per cent; CO, 18.8 per cent; 
1L, 24.4 per cent; CHi, 3.9 per cent; 
total combustible, 45.1 per cent; higher 
heating value, 182.5; lower heating 
value, 1(54.5 B.t.u. pm’ cu.ft. 



Ml {MAT. UNITS 


Lobs of Volume and Heating 
Value of Water Gas Under 
High Pressure 

W. A, Dunkley, gas engineer of the 
Bureau of Mines, reports in Serial 2,447 
of that bureau on an extended investiga- 
tion to determine the extent to which 
condensation of moisture and liquid 
hydrocarbons from carburetted water- 
gas is the cause of loss of volume or of 
heating value of the gas. The work 
was done in connection with the dis- 
tribution system of the Western United 
Gas & Electric Co., of Aurora, 111. 
That system includes supply of gas over 


a territory 85 miles long by 35 miles 
wide at pressure ranging up to 90 lb. 
per square inch. 

This work shows that the condensa- 
tion of water vapor and of oil vapors in 
the distribution system does not ordi- 
narily contribute materially to the loss 
in volume during distribution. Only 
when the inlet gas is metered at con- 
siderably higher temperature and then 
subsequently compressed and cooled is 
the volume decreased by as much as 
5 per cent due to condensation. The 
effect on heating value under the con- 
ditions of test was a loss of approxi- 
mately 9 B.t.u. per cubic foot, or l.G 
per cent, but it is believed that this 
might increase during extreme winter 
weather to 35 B.t.u., or C per cent of 
the initial heat value under extreme 
conditions. The full report can be 
obtained on application to the Bureau 
of Mines, Washington, D. C. 

Silico-thermy and Its Practical 
Application 

The reaction between iron and silicon 
is one producing a considerable evolu- 
tion of heat. Therefore when soft iron 
and metallic silicon are heated together 
in a crucible to a temperature of about 
1,250 deg. C., which is still considerably 
below the fusing temperature of either 
of them, a vigorous reaction ensues, the 
temperature rises rapidly to above 
1,800 deg. C., the mass melts, and the 
whole contents of the crucible become 
an overheated liquid. Tf the charge 
was of about, 80 per cent iron and 20 
per cent silicon the product would have 
the composition of the silicide Fe-Si, if 
(57 per cent and 33 per cent of FeSi. 
At intermediate percentages a more or 
less saturated solution of these silickLs 
in iron is apparently obtained. As al- 
loys so obtained are too brittle for prac- 
tical use, a certain amount of carbon 
must be alloyed, whereupon alloys very 
suitable for making acid-resisting wares 
are obtained. In describing the process, 
R. Walter 1 suggests for these alloys the 
name of “Thermisilid.” The valuable 
properties of “Thermisilid” are ob- 
tained because of its homogeneity, 
which is not attained in other high 

'A paper r«‘jul In-fore the German Society 
of Metals. Mctallhunde. 1921, pp 22r»-233 


and inefficiency which appeared pre- 
ventable. These, expressed in B.tu. and 
money value and compared with the 
new plant — the R-G. plant so called— 
are shown diagrammatic-ally in Fig. 1 
and Fig. 2. In Fig. 2 an assumption 
is made that an ammonia sulphate yield 
of a gross value of 7s. involves a 
production cost of 4s. 

The R-G Producer 

The R-G. experimental plant which 
gave the records from which these 
diagrams were made has a 9-ft. diam- 
eter producer of 1,300 lb. hourly ca- 
pacity. The fuel is introduced through 
a retort in contact with hot exit gases 
and is thus partly coked, while the 
gases are enriched. The steam for the 
process is raised by means of an an- 
nular boiler, surrounding the unlined 
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silicon irons. Numerous sections are 
described and the structure of the 
finished article given as that of polyg- 
onal crystals of Fe*Si imbedded in the 
matrix of a solid solution of silicon in 
iron. Carbon is present in the ground 
mass as evenly distributed fine flakes of 
graphite. 

During the verbal discussions in 
which, among others, Professors Arndt 
and Guertler took part, the suggestion 
was pi\<> forward by the latter that a 
low-melting eutectic might be formed 
at or about the temperature of 1,250 
deg. The formation of the first liquid 
drop would thus liberate a certain 
amount of heat and facilitate the 
liquefaction of further quantities of 
the charge. 

The analogy that exists between 
alumino-thermy and silieo-thermy was 
also discussed, as well as the possi- 
bilities of numerous practical applica- 
tions for industry. 


Building* From the Manager'* 
Viewpoint 

The manager of an industrial organ 
ization which is about to construct new 
buildings has many problems to solve 
quite outside the usual routine of manu- 
facture. As a guide in the solution of 
these problems, G. L. H. Arnold has 
written an interesting article in the 
March, 1923, issue of Management En- 
gineering. This article points out that 
the questions which arise are inevitable 
and depend entirely upon the industry 
for which the buildings are to be 
erected. Once a decision is reached on 
any of these problems and the building 
is erected, it is a fixture. Therefore 
thought must be taken before any 
building is started, so that nothing 
shall be erected which is a hindrance 
to future operations. 

The principal concern of the manager 
in deciding the type of buildings to 
erect is with the effect of the new 
building on his output. In considering 
this phase of the matter, the following 
points must be taken account of: 

1. Duration of occupancy. 

2. Character of occupancy. 

3. Extent and character of probable 
future growth. 

A. Advisability of providing space 
to be rented. 

5. Nature of materials used in manu- 
facture. 

G. Fire and explosion hazards. 

7. Size and weight of units to be 
handled. 

8. Methods of transportation within 
the building. 

9. Class of machinery or equipment 
to be installed. 

10. Receiving, shipping, and storage 
requirements. 

11. Amount and character of depart- 
mental intercommunication necessary. 

12. Type of labor employed. 

13. Density and distribution of popu- 
lation in the neighborhood. 

14. Economic arrangement of equip- 
ment. 

The author goes on to enlarge on 
these various factors and points out 


particularly the responsibility of the 
management in deciding the story 
height, building width and column spac- 
ing carefully with relation to the 
industrial operations that are to be 
carried on in the building. In conclu- 
sion the paper states that the new 
building is a machine, each detail of 


which must be considered with relation 
to its effect upon the quality, quantity 
and cost of the product. The govern- 
ing question as to size and type of 
industrial building in the last analysis 
is whether the benefit to the product 
is sufficient to justify the expense 
incurred. 
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Manufacture of Phenyl Glycine — 

There are several well-known methods 
for making synthetic indigo which 
start with aniline as a base, the princi- 
pal intermediate product being phenyl 
glycine (CJR.NHCH 9 .COJi). One of 
the earliest methods developed for mak- 
ing phenyl glycine from aniline was by 
reaction with chloracetic acid in the 
proportion of three molecules of ani- 
line to one of the acid. This process 
has, however, presented considerable 



difficulties, principally due to the forma- 
tion of certain undesirable intermedi- 
ates, such, as anilide. These products, 
of course, affect the yield of phenyl 
glycine. In a process patented by 
Charles .1. Strosnekor, of Midland, 
Mich., and assigned to the Dow Chem- 
ical Co. of that city, the aniline and 
chloracetic acid are mixed in the pres- 
ence of water, the water being approxi- 
mately one part in four by weight of 
the combined mixture. The mixture is 


American Patents Issued March 6, 1923 


Tin- following numbers have been 
let ted from the latest a\ a liable issue of 
tin Official Uazdtc of the United States 
Patent Office because they appear to 
ha\e pertinent Interest for CJmu <( Mil 
readers. They will be studied later try 
Chcm Mct.'s stuff and those which, In 


our* Judgment, are most wotthj will be 
published In abstract. It is recognized 
that we cannot always anticipate our 
readers' interests and accordingly tilts 
advance Hat is published for the benefit 
of those who mav not erne to await out 
judgment and synopsis 


1.447,203-- Process of Making Arseni- 
< a Is Pallet on Kills and Vernon T. 
Stewart. Montclair, N. .1. 

1.147,208 — Composition of Matter for 
Use as a Roof Paint. Joe Power and 
Henry Wolfe. Sparta, 111 

1,447.248 - Smokeless- Powder Dyna- 
mite Llnwood H. Jones, Kenvll, N. ,T , 
assignor to Hercules Powder Co, Wil- 
mington, Del. 

1.447,200 — Apparatus for the Com- 
bined Solvent and Destructive Distilla- 
tion Treatment of Shale. David T. Day, 
Washington, I) C 

1,447,207 — Process for the Combined 
Solvent and Destructive Distillation 
Treatment of Oil Containing Earthy 
Material. David T Day, Washington, 
DC 

1.447,344 —Pulp Washing and Con- 
densing Apparatus. Ira Thomas Fisk, 
North Hoosick, N. Y.. assignor to Ste- 
vens & Thompson, Ine., North Hoosick, 
X Y 

1 447,400- Process for the Manufac- 
ture of Alkaloids Arthur Stall, Basel. 
Switzerland. assignor to Chemical 
Works, formerly Sandnz, Basi l, Switzer- 
land , , 

1,447,401 — Apparatus for Produi ng 
Smoke James N. Alsop, Owensboro 
Kv., assignor to Packer’s Meat Smoking 
Corporation, Chicago. Ill 

1.447,41)2 — Colloidal Decolorizing Ma- 
terial and Process of Producing the 
Same. Leonard Wilkenden. Flushing, 
N. Y 

1.447,461 — Method for Employing De- 
colorizing Carbons and Other Absorbing 
Materials. Joseph Fergus Brewster. 
Clarendon, Va., and William O. Raines. 
Jr, Jackson, Miss., assignors by direct 
and mesne assignments to the Govern- 
ment of the United States and to the 
people of the United States, 

1.447.485 — Coloring Matters Derived 
From Pyrazolone. Emil Rcbor Basel 
Switzerland, assignor to Society of 
Chemical industry in Basel, Basel, 
Switzerland. 

1,447,501 — Process for the Prepara- 
tion of Basic Salicylate of Aluminum. 
Jean Altwegg, Lyon, Frnnce, assignor to 


SocifdY* Chlmlque des Usilics dll Rhone, 
Paris, France „ L , , 

1,147,544. Manufai tun* of Sod urn 
Phosphate Walter Glaeser, Brooklyn, 
N V. 

1 447 r,r,7 — Reduction <>f Nitrocom- 
pounds.' David Alliston D*gg. London, 
England, assignor to Matthews Atkinson 
Adam, London, England 

1,447,568— Pincers of Treating Lime- 
Containing Materials. Joseph Pelt, 
Cicero, 111 

1 447,581 -Apparatus for the ( omhus- 
tion of Poisonous Cases in Blast Fur- 
naces. Johann Voegcll, Zurich, Switzer- 
land. „ 

1 447,645 -Roasting Sulphur-Beating 
Materials, etc. March F. chase. Cleve- 
land, Ohio, and Frederic E Piereo and 
John Skogmark. New York, N \ „ as- 
signors to the Cos Process Co , Ine , New 

1 4*47,654 — Method of and Apparatus 
for’ Drawing Sheet Class Arthur E. 
Fowle, Toledo. Ohio, assignor to the 
Libbey-Owons Sheet Class Co., Toledo. 
Ohio. 

1,44 7,661 — Method and Apparatus for 
Flattening Sheet Class Seth B. Hen- 
shaw, Charleston. W T Va assignor to 
the 1/lbley-Owens Sheet Class Co., To- 
ledo, Ohio. 

1,447,689 — Process of Reactivating 
Spent Catalyzers William D Richard- 
son, Chicago, Til , assignor to Sw’ft & 
Co,, Chicago. 

1,447 930 — Preparation of Preserva- 
tive Substances for Rubber Latex. 
Samuel Cleland Davidson, deceased, late 
of Belfast, Ireland, by Frederick George 
McGuire, Bangor, Ireland, Alfred Agar, 
Holywood. Ireland, and Hugh Taylor 
Coulter, Belfast. Ireland, executors. 

1,4 4 7,937 — Process of Making Hydro- 
chloric and Arsenic Acids. Carleton 
Ellis and Vernon T. Stew'art, Montclair, 
N. J. 

1,447 938 —Process of Making Arsen- 
ate of Lime. Carleton Ellis and Vernon 
T. Stewart, Montclair. N. J. 

1,447,954 — Oxidizable Oil. Paul Went- 
tvorth Webster, Pelham Manor. N Y. 
assignor to Perry & Webster, Inc., Eliza, 
both, N. J. 


Complete specifications of any United 
States patent may be obtained by remit- 


ting 10c. to the Commissioner of Patents, 
Washington, D. C. 
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then heated to a temperature at which 
the reaction start*, whereupon the heat 
is withdrawn and the action is allowed 
to proceed to completion. The aniline 
.salt of phenylglycine and aniline hy- 
drochloride are formed. Then a suit- 
able neutralizing agent, such as sodium 
carbonute, is added in amount sufficient 
to react with the hydrochloride, with 
the result that it is decomposed into 
aniline oil and sodium chloride. After 
the products are allowed to settle and 
become stratified, the mixture of the 
aniline salt of phenylglycine and ani- 
line oil is drawn off and treated with 
a solution of sodium carbonate to yield 
the sodium salt of phenylglycine and 
additional aniline oil. The latter is 
easily separated and returned to the 
process. (1,442,732. Jan. 16, 1923.) 

Method of Making Phthhlic Anhy- 
dride — Hidematsu Sasa, of Tokyo, 
Japan, has been granted a patent for 
the manufacture of phthalie anhydride 
from nitro-naphthalone. He claims 
that his product can be manufactured 
economically with sulphuric acid of or 
dinary strength and with a cheap metal 
such as iron or zinc as a catalyst. Other 
processes based on the oxidation of 
naphthalene often require the use of 
fuming acid and mercuric or other ex- 
pensive salts as catalysts. In the proc- 
ess here described, 450 kg. of sulphuric 
acid, Of) deg. Be., is heated to 150-100 
deg. C., and then 35 kg. of nitro-naph 
thalene is added. After the latter has 
fused into the sulphuric acid, 80-90 kg. 
of iron borings or zinc dust is added 
during agitation. A temperature of 200 
deg. C. is maintained until all the gases 
are driven off; then the temperature is 
raised about 300 deg. (’. and phthalie 
anhydride is driven off and recovered by 
condensation at the proper subatmos 
pheric pressure. (1,443,094. Jan. 23, 
1923.) 

Phosphate Fertilizers Hermann 
Plauson, of Hamburg, Germany, has 
patented a process for preparing a 
satisfactory phosphate manure by sim- 
ply grinding the insoluble crude phos- 
phate with six times its own weight in 
water to which a little acid or alkali 
has been added. The beater mill em- 
ployed in the process reduces the phos- 
phate to practically a colloidal condition 
and in this form, after drying, it is 
•claimed to be an excellent fertilizer in 
spite of the fact that it is regarded as 
an insoluble form under normal condi- 
tions. (1,445,167. Feb. 13, 1923.) 

Production of Zinc Oxide — E. P. 
Stevenson has assigned to Arthur D. 
Little, Inc., of Cambridge, Mass., a 
process for making pure zinc oxide. 
Normally the color of zinc oxide is not 
absolutely white and is due to minute 
traces of other metals, such as copper, 
iron and cadmium. By digesting a 
roasted zinc ore with ammonium sul- 
phate a precipitate of basic zinc sul- 
phate is obtained, which is then 
washed and dried to decompose the am- 
monium salt. It is then digested 
further with soluble alkali, which con- 


verts the zinc into a mixture of zinc 
hydroxide and zinc carbonate. This 
mixture is finally dried and calcined at 
a low heat to produce commercial zinc 
oxide, which, however, has an extremely 
high purity due to the preliminary 
treatment. (1,445,366. Feb. 13, 1923.) 

Agitator— The object of this inven- 
tion is the construction of an agitator 
which automatically produces an influx 
of air into the agitated mass during 
operation. In order to accomplish this 
the rotating stirring device is pro- 
vided with an air passage having an 
outlet so placed that it discharges the 
air directly into the agitated mass. 
The inlet of this air passage connects 
with a scoop for the entrance of air, 
which is drawn in by compression 
within the scoop and by the displace- 
ment of liquid produced during the 
rotary movement of the agitator. In 
operation air is forcibly ejected 
through the arms of the stirring de- 
vice into the agitated material in such 
a way that a complete mixture of air 
md material is obtained. While this 
pparatus is particularly designed for 
the process of concentration by flota- 
tion in handling ores, it will have 
numerous other applications where 
agitation and separation or concentra- 
tion are to be effected at the same time. 

( 1 ,445,935. Arthur C Daman and 
Thomas J. Pennington. Feb. 20, 1923.) 

Selenium Oxychloride as a Solvent — 
Victor Lenher, of Madison, Wis., has 
suggested the use of selenium oxychlo 
ude for dissolving unsaturated hydro- 
carbon compounds of various kinds. 
Tins includes rubber, both pure and vul- 
i a m zed, Redmanol, Bakelite and Con- 
densite, resins, glues, gelatin, celluloid, 
vernish, lacquer and paints. The sol- 
vent action may be increased by adding 
20 per cent sulphur triox ide and dimin- 
ished by diluting with carbon tetra- 
chloride, ' 2.75 per cent by weight. 
(1,445,329. Feb. 13, 1923.) 

Process for Making Plastic Composi- 
tions- A, A. Baekhaus, of Baltimore, 
Md., has assigned to the IJ. S. Indus- 
trial Alcohol Co. a mixture from which 
a plastic composition may be made. The 
patent covers the use of ethyl aceto 
acetate as a camphor substitute in such 
compositions — for example, 10 oz. by 
weight of cellulose nitrate, together 
with a gallon of suitable solvent, such 
as acetone, amyl acetate, etc., and any- 
where from 1 to 4 oz. of ethyl aceto 
acetate. After this material is har 
dened it behaves very similarly to the 
camphor-made product and it is claimed 
that ethyl aceto acetate provides flexi- 
bility and pliability, which obviates brit- 
tleness, opacitv and blushing. (1,437,952. 
Dec. 5, 1922.) 

Recovery of Waste Potash Liquor — 
C. T. Whittier has assigned to the Royal 
Baking Powder Co. of New Jersey a 
patent whereby the waste potash con- 
taining liquor from a tartaric acid 
manufacture may be recovered. Always 
in the past this material has been 


thrown to waste because, in evaporat- 
ing, calcium sulphate separates out and 
the organic matter coagulates. This 
leaves a viscous mass very difficult to 
handle. By utilizing a spray drier it is 
possible to obtain this material in an 
available form. ( 1,442,317 . Jan. 16, 
1923.) 


Production of Soluble Resins From 
Furfural — G. H. Mains and Max Phil- 
lips of the Department of Agriculture 
have developed nine soluble resins by 
heating furfural with the following 
substances : Meta-nitraniline, alpha- 
naphthylamine, para-toluidine, beta- 
naphthylam ine, meta-toluylenediamine, 
methyl ethyl ketone ortho-toluidine, 
cymidine and xylidine. The process in 
general is to heat furfural with two 
parts of the other material (in some 
cases this is varied) for several hours 
under a temperature which varies from 
150 to 200 deg. The various conditions 
are for the purposes of abstracts unim- 
portant. (1,441,598. Jan. 9, 1923.) 

Manufacture of Orthosulphonic Acids 
of Aromatic Amines — J. Baddiley, 
Joseph B. Dayman and Harry Wignall, 
of Blackley, Manchester, England, have 
assigned to the British Dyestuffs Cor- 
poration, Ltd., the following process for 
the preparation of orthosulphonic acids 
of aromatic amines. The ehlorsulphonic 
acid of the amines is dissolved in a suit- 
able solvent which will be unattacked by 
ehlorsulphonic acid (tetrachlorethane is 
used frequently in this work). This 
process gives often a chlorsulphate addi- 
tion product which sometimes separates 
out as a precipitate and may be filtered 
from the solvent. The material is then 
tumsformed into the sulpho acid with 
the elimination of hydrochloric acid. 
(1,441,655. Jan. 9, 1923.) 


Two-Stage Process for Coke Manu- 
facture — The method for coking pro- 
posed by James G. West is a two-stage 
process intended to produce high-grade 
metallurgical coke from high-volatile 
coal which is claimed to be otherwise 
not suitable for this purpose. In the 
first stage some coal is carbonized for 
reduction of the percentage of volatile 
matter, preferably to about 17 to 20 
per cent, hut in no event less than 6 to 
10 per cent volatile. This semi-coke 
is ground and mixed with more of the 
original coal and the mixture carbon- 
ized as usual. (1,445,735, Feb. 20, 
1923.) 


Use of Lepidolite in Vitreous Enamels 
Alexander L. Duval d’Adrian, of 
Washington, Pa., has assigned to B. F. 
Drakenfeld & Co., of New York, a 
patent covering the use of lepidolite in 
vitreous enamels. Used either in the 
frit or in the ground mass, or in both, 
it is claimed that a higher grade 
stronger enamel is produced which is 
more serviceable and which does not 
crack or craze. Where tin oxide is 
used, it is claimed that this may be 
replaced in part by lepidolite, producing 
a higher grade product at lower cost. 
(1,443,813. Jan. 30, 1928.) 



March 21 , 1923 


CHEMICAL AND METALLURGICAL ENGINEERING 


567 


British Patents 

For complete specifications of any British 
patent apply to the Superintendent British 
Patent Office, Southampton Buildings, Chan- 
tcr> Lane, Londpn, England. 

Explosives — Salts of azidothiocarbonie 
acid, which may be obtained from 
sodium azide and carbon bisulphide, arc 
used in priming compositions -for 
example, with phlegmatizing agents 
such as resin or paraffine solution. The 
lead salt is of special importance and 
can be obtained from the sodium sail 
by treatment with lead nitrate. (Hr. 
Pat. 188,802; not yet accepted. 11. 
Rathsburg, Fiirth, Germany. Dec. 20, 
1922.) 

Absolute Alcohol A continuous proc 
ess for the production of absolute 
alcohol consists in mixing alcohol of 
95 to 96 deg. Gay - Lussac with 
powdered quicklime or other suitable 
dehydrating agent and distilling the 
greater part in a continuous still, col- 
lecting the alcohol, and continuously 
withdrawing the remaining liquid mix- 
ture, diluting it with water and deliver- 



ing it to a rectifier, where it is ex- 
hausted of its a’cohol which is concen- 
trated to 96 deg. and again subjected to 
dehydration. In the apparatus shown 
in Fig. 1 lime and alcohol are mixed in 
u large stirrer A and delivered by a 
valve fi and pump C to a heater worm 
L) and thence to a continuous still E 
with steam jacket F and stirrers. The 
alcohol is condensed in the heater D 
amd cooler G and flows out through a 
testing device H. Only about three- 
quarters of the alcohol is thus distilled, 
the remaining liquor being continu- 
ously tapped off by a pipe e, diluted 
with water by a cock S and funnel T 
and delivered to a continuous exhauster 
EL, the lower part of which is provided 
with bubbling plates constructed so as 
to prevent incrustation with lime. The 
base M is heated by a steam bubbler 
which drives the alcohol into the upper 
Part L of the column, where by means 
of a reflux N it is rectified to 96 deg. 
and may be withdrawn through a test- 


ing-device N\ and returned to the ap- 
paratus for further dehydration. The 
calcic mud collecting at the base M is 
passed into an extractor Q with float q 
operating an exit v^lve K, whereby a 
constant level is maintained in M . In 
the simpler form of the apparatus 
shown in Fig. 2 the preliminary reac- 
tion between the alcohol and quicklime 
is dispensed with, the crude alcohol be- 
ing delivered direct to the upper plate 
of the column K through a heater X 
heated by waste steam from the ex- 
hauster K. Pasteurized alcohol is 
drawn off from the column L by the 
pipe u to a measuring device V and 
thence to the still E, E i which carries a 
partition E l dividing the unheated por- 
t on E from the portion E * which is 
heated by the steam-jacket F. Quick- 
iime is dropped into E in measured 
quantities by a rotating recessed plug 
Ftp /*. It is stated that the testing de- 
vice IF also serves to separate any 
aldehyde products. If incomplete dehy- 
dration is required the pasteuriz'd 
alcohol may be drawn off at V. Instead 
of quicklime, fused calcium chloride, 



anhydrous potassium carbonate, anhy- 
drous sodium or copper sulphate or an- 
hydrous sodium acetate may be em- 
ployed (Hr. Pat. 189,186; not yet ac- 
cepted. Barbet et Fils et Cie., Paris. 
.Ian. 17. 1928.) 

Dyeing Cellulose Acetate — In the pro- 
duction of azo dyes on the fiber or ma- 
terial of cellulose acetate silk, films, 
etc., soluble salts are added to the baths 
containing the parent amines or the 
developers or to both; suitable salts are 
the chlorides of ammonium, sodium, 
potassium, barium, calcium, magnesium, 
zinc or tin, or sulphates of sodium, 
potassium or magnesium. Protective 
colloids, such as gelatine, boiled-off 
liquor, soaps, turkey red oils, etc., may 
also be added when the bases or de- 
velopers are used in neutral or alkaline 
baths. In an example, acetate silk is 
first treated in a bath containing dia- 
nisidine hydrochloride, magnesium 
chloride and sodium bicarbonate, then 


passed to a diazotizing bath, followed 
by a developing bath containing alpha- 
naphthylamine hydrochloride and 
sodium bicarbonate, after which it 
passes to a second diazotizing bath and 
a second developing bath containing 
alpha-aminonaphthol, boiled-off liquor, 
and magnesium chloride; a black shade 
is obtained. Specification 176,536 is re- 
ferred to. (Hr. Pat. 187,964; not yet 
accepted. R. Clavel, Basel, Switzer- 
land. Dec. 20, 1922.) 

Dyeing -The waste liquor from an- 
iline black dyeing in which ferro- 
cyanide is used is treated with ferrous 
sulphate so that the liquor is acid or 
neutral, and the precipitated blue is 
separated. The precipitate, which is 
of no value as a pigment, is dissolved 
by treatment with an alkali, alkaline 
earth or ammonia a hydrate of iron 
being also produced. To the liquor is 
then added an excess of an organic or 
inorganic acid, or first a ferrous or 
ferric salt and then excess of the acid, 
when a blue precipitate is obtained 
which is a good pigment. (Br. Pat. 
188,208. Bleaching and Dyeing Co., 
Ltd., and A. J. Hall, Oongleton, 
Cheshire. Dec. 29, 1922.) 

Carbon and Briquet Fuels— Peat, lig- 
nite, sawdust, or other carbonaceous 
material is preliminarily treated with a 
potassium or sodium salt such as car- 
bonate, chloride, sulphate, acetate or 
phosphate, either by wetting the ma- 
terial with a solution of the salt or, if 
already wet, by intimately mixing with 
the salt dissolved in the least possible 
amount of water, and is then carbonized 
by roasting the mass on u hot plate 
while freely exposed to the air. Ac- 
cording to an example, sodium carbo- 
nate or soda crystals are employed. To 
obtain a pure carbon the product is 
boiled with dilute hydrochloric acid and 
dried. The carbon produced may be 
worked up into briquets for fuel by use 
of a binder such as gluten, molasses or 
casein treated with formaldehyde. (Br. 
Pat. 188,807. A. M. Hart, London. Jan. 
10, 1923.) 

Extracting Copper, Lead and Silver 
Ore*- -Ores are treated with nitric acid 
of at least 40 per cent in the presence 
of iron or acid-soluble iron compounds 
equivalent to the metals other than iron 
in the ore, th* iron nitrate produced 
being the effective attacking agent. 
After the separation of the iron hy- 
drate, the nitrate solution may be 
treated with sulphuric acid to precipi- 
tate the lead and then by cementation 
to obtain first the silver and then the 
copper; or the solution after the re- 
moval of the lead and silver may be 
treated with sulphuric acid to obtain 
crystallizable sulphates which owing to 
their water of crystallization leave the 
liberated nitric acid in a concentrated 
state. Alternatively instead of cemen- 
tation as above described the metals 
may be obtained by fractional electroly- 
sis. (Br. Pat. 188,865. J. S. Wetzlar, 
London. Jan. 10, 1923.) 
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Technical News of the Week 

Current Events in the Chemical, Metallurgical and Allied Industrial Fields 
Legislative Developments— Activities of Government Bureaus, Technical Societies and Trade Associations 



Industrial Alcohol Interests Get Into Action To Study Chemical Tariff 


on Drastic Restrictions 

Sugar Men Turning Blackstrap Into Methanol — Senator Broussard 


Urges Utilization of 

E VIDENCE is plentiful that the in 
dustrial alcohol situation rapidly is 
reaching a climactic stage. Prohibition 
enforcement officials propose more 
drastic regulations than those now in 
force. On the other hand, the chemical 
interests, including the sugar producers 
and those concerned with the expanded 
use of alcohol as a stove fuel and for 
internal combustion engine fuel, are 
ready to combat any more stringent 
regulations which tend to discourage 
the manufacture of industrial alcohol. 
More and more these interests are in- 
sisting on being relieved of the provi- 
sions of existing regulations which are 
throttling an industry of increasing 
importance. 

Senator Broussard's Speech 

It is understood that wide distribu 
tion is to be made of a recent speech 
made on the floor of the Senate by E. S. 
Broussard of Ijouisiana. Senator 
Broussard’s principal interest in indus- 
trial alcohol springs from the sugar 
industry, with which he has been in- 
timately associated all of his life. In 
the course of that speech, he said: 

“While Australia recommends a 
bonus and many nations are appointing 
commissions to encourage the manu- 
facture of industrial alcohol, we persist 
in this foolish course of prohibiting the 
manufacture of a commodity on the as- 
sumption that the manufacturer is a 
criminal and a crook and may interfen* 
with some sumptuary measure. If we 
persist, we will find, within 20 years, 
when gasoline will be scarce, that the 
advances made in the internal combus- 
tion alcohol engines will have been 
made by foreigners, thoroughly safe- 
guarded by patent rights.” 

A Crime to Discard Waste 

In his address Senator Broussard con- 
tended that farm wastes should be made 
into alcohol. Such use should be made 
of surplus crops. He cited years in which 
farmers burned their corn as fuel be- 
cause it was cheaper than coal and 
when millions of bushels of potatoes 
were allowed to rot in the field for lack 
of market. He pointed out a state- 
ment from the Bureau of Chemistry 
showing that alcohol could he made in 
1922 at a cost of 6 cents a gallon from 


All Available Waste 

blackstrap molasses, and 7 cents a gal- 
lon from corn. “However,” he said, 
“the hand of death was effectively 
laid upon such use of surplus materials 
by regulation No. 30, issued on Sept. 
29, 1916, by the Commissioner of Inter- 
nal Revenue. Although the statutes in 
the original form gave the right to the 
farmer to convert his waste products 
into industrial alcohol, these regulations 


Calendar 

The following important technical 
meetings arc scheduled for the im- 
mediate future: 

American Chemical Society 

New Haven, Conn , April 3-7 
Am unit ’an Electrochemical Society 
New York City, May 3-5 
Amkr Society Mechanical Knurs 

Montreal, May 28-31 
American Foundrymkn’s Association 
Cleveland, O., April 28-Muy 4 
American Oil Chemists’ Society 

Hot Springs, Ark., April 30-Mny 1 
Society ok Industrial Engineers 

Cincinnati, O. April 18-20 
Society ok Chemical Industry 
New York, regular meeting, March 23 
Society of Chemical Industry 
New York, Joint meeting with 

other societies, April 20 


absolutely defeat the law and make it 
impossible for him td do so.” 

In Hawaii the sugar producers long 
have made their own alcohol for use 
as motor fuel and for stove fuel. Just 
at this time the domestic sugar pro- 
ducers are taking up actively the use of 
their low-grade molasses in the manu- 
facture of alcohol, due to the recent 
rise in the price of gasoline. 

Botanist Finds New Use 
for Aluminum Sulphate 

Experiments conducted by Dr. Fred- 
erick C. Coville, a botanist of the De- 
partment of Agriculture, have developed 
the fact that aluminum sulphate when 
applied to ordinary soil is an effective 
and inexpensive method of changing the 
soil reaction from neutral or alkaline to 
acid. Where soils have been treated 
with crude aluminum sulphate marked 
stimulation of growth of certain plants 
has been noted. 


Several Chemicals on List to Be Inves- 
tigated in This Country and 
Abroad by Experts 

The Tariff Commission, after ref- 
erence to the President regarding its 
authority to proceed, has announced 
field investigations into seventeen com- 
modities regarding which applications 
for changes in duties under the flexible 
tariff section of the new act have been 
received. Included are seven items in 
the chemical schedule: oxalic acid, 
paragraph 1, in which an increase is 
sought; diethyl barbituric acid and de- 
rivatives thereof, paragraph 5, increases 
sought; barium dioxide, paragraph 12, 
applications for both increase and de- 
crease; casein, paragraph 19, increase 
sought; potassium chlorate, paragraph 
80, applications for both increase and 
decrease; sodium nitrite, paragraph 83, 
increase sought; and logwood extract. 

Investigations Abroad 

Decision whether public hearings 
shall he held will be determined by the 
results of the field investigations. In 
any event several months must elapse 
before any definite results may be ob- 
tained. These investigations are to be 
carried on abroad as well as in this 
country. 

Three representatives of the chemi- 
cal section of the United States Tariff 
Commission will embark for Europe 
within a month to conduct investiga- 
tions in connection with relative costs 
of production here and abroad of these 
chemicals. Germany, France, Switzer- 
land and England will be visited in 
carrying out the study. 

Personnel of Investigators 

Dexter North and M. G. Donk will 
leave first and will remain as long as 
is required to complete the investiga- 
tions. They will be followed by C. R. 
DeLong, chief of the section, who prob- 
ably will remain abroad 2 months to 
supervise the work in Europe. On his 
return he will present a report to the 
commission regarding the changes that 
will be necessary. Much interest is 
aroused as to the outcome of the appli- 
cation of this flexible provision of the 
tariff. 

Some difficulty is expected by the 
commission in obtaining foreign pro- 
duction costs in certain instances, but 
it has been suggested that the price 
level at which an imported article sold 
in this country over a given period 
could be used as a basis for compari- 
son. 
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Comment on the Chemical 
Equipment Association 


consumers are in the long run likely to 
prove of the greatest advantage to both 
parties concerned. . . . The forma- 


Olive Oil Foots Ruling Is 
Made Public by Treasury 


„ „ . . , tion of these associations is an indica- , . , Gtll 

Notable Scientific, Commercial and t ion of great advances which the future Decision Makes S^phur Ol ve Oil, Sul- 
~ phured Olive Oil and Olive Oil 

Foots Duty Free 


Government Representatives See 
Benefit to Business 
Many notable figures in chemical in- 
dustry and the general world of chem- 
ical activity have recently commented 
approvingly on the activities of the 
Chemical Equipment Association. The 
association was formed a few months 
ago by leaders in equipment manu- 
facture and now embraces a national 
membership of companies manufactur- 
ing essential equipment for the chem- 
ical, metallurgical and technical proc- 
ess industries. 

Brigadier-General Amos A. Fries, 


tion of great advances which the future 
will bring forth in the direction of co- 
operation between manufacturers and 
users and the increase of scientific 
knowledge which will result from the 
research work initiated and supported 
by such associations.” 


Malay Rubber Exports 
Grow Despite Drawbacks 

Despite the restricting legislation of 
the British, rubber exports from Malay 
continue to grow. During January, 

Brigadier-General Amos A. r nes, 1923 22 871 long tons of rubber was ex- 
chief of the Chemical Warfare Service, I» rU ' d L , y T In Ve 

«»% » U* "Tl» Jg Sr., " t 

general field of chemical industry." the restnetmn scheme was mrf Tect ivnueu I* oKSn* 

Charles L. Reese, chemical director of according to reports received by the of « solvit known m carbon bind- 
w ~ A’f P.nmmerep. The total of piiidc or carbon disulphide. 


The contention between soap and oil 
importing interests is settled. No duty 
is to be levied on olive oil foots, Re- 
cording to the official ruling recently 
made public by the Treasury Depart- 
ment: The text of the ruling as made 
in the form of a letter from Assistant 
Secretary Moss to the Collector of the 
Port of New York is as follows: 

Tin* department refers to your communi- 
cation of the 3d ultimo, in which you state 
that it i.s the practice at your port to pass 
,,1'vo oil foots free of duty under para- 
graph 1632 of the tariff act as unfit for use 
as food ob for any but mechanical or manu- 
facturing purposes. 

in view of the information supplied relat- 
ing to sulphur olive oil. sulphured olive oil 
and olive oil foots, Ihe department is of the 
opinion that the three names as used in the 
United States relate to one and the Bame 


E. I. du Pont de Nemours & Co., ex- 
pressed himself to the association re- 
cently as follows: 

‘ 4 I have no doubt that the Chemical 
Equipment Association can be of great 
value not only to the chemical equip- 
ment manufacturers but also to the 
chemical manufacturers. As an illus- 


Department of Commerce. The total of 
02,940 tons during the 3 months may be 
compared with 55,257 tons during the 
corresponding period of 1921-1922. 


Texas Engineers Stage Trip 

, . , , . ... Thirty-five junior and senior chemical 

chemical manufacturers. As an illus- ineering students of the Texas 
tration of the co-operation between A * ulturaI and Mechanical College, 


Provision for Free Entry 

The provision in paragraph 1632 for the 
free entry of olive oil rendered unfit for use 
on food or for any but mechanical or manu- 
facturing purposes by such means as snaii 
be satisfactory to the Secretary of the 
Treasury and under regulations to be pre- 
scribed by him, Is n re-enactment of a pre- 


tration of the co-operation between A iculturaI and Mechanical College, 
chemical manufacturers and the Chem- anied by the head of the dc- 

"•«] Equipment Association I might Daptmenti Dr> a C . Hedges, made an 
mention a recently appointed commit- 


vlous provision which appeared in para- 
graph 639 ‘ 


rovision which 

„ ,.39 of the tariff act of Aug. 5, 1909. 
and" paragraph 561 of the tariff uct of 
Oct. 3, 1913. 


tee of the Manufacturing Chemists 
Association for the standardization 
of the chemical ware forms which is 
to co-operate with a similar committee 
of the Chemical Equipment Association 
to bring about these standards, which 
will make it unnecessary for chemical 


partment, Dr. C. C. Hedges, made an 
interesting field trip on March 7 and 8 
through Dallas plants. They inspected 
the Oak Cliff paper mill, the works of 
the East Texas Chemical Co., the Dallas 
sewerage disposal plant and the White 
Rock filtration plant. While in Dallas, 
the delegation attended a session of the 


w.ll make it unnecessary for chemical ^ braT1( , h of ihe Amcrican chemical 
manufacturers to maintain such large g jct and later was pre9en t at a 
stocks of earthenware, glass, etc., for ivM) b the Texas Portland 


repairs when a great number of the 
equipment manufacturers hold in stock 
standard equipment.” 

A.C.S. Approves 

“One of the most striking letters we 


barbecue given by the Texas Portland 
Cement Co. 

Yale to Do Silk Research 

A fellowship has been established at 
Yale in silk research by Cheney Bros., 


have had,” according to Pierce D. silk manufacturers of South Man- 
Schenck, president of the association, Chester, Conn. This will be awarded 
“is from the secretary of the American to a graduate student who has shown 
Chemical Society, Charles L. Parsons, special proficiency in chemistry and 
Mr. Parsons has written us: ‘I have biochemistry and demonstrated his 


I UIOUUO 1ICSO nnkkcn uo . a ***** ' ^ 

watched with real interest the founda- 
tion of the Chemical Equipment Asso- 
ciation. I believe it has a decided field 


ability to pursue research work leading 
to the degree of Doctor of Philosophy. 
The recipient of this fellowship is to 


unwoii. i oeiieve iv »a» «. ucuucu nciu j,ne recipient ui - 

for usefulness, and I am confident from conduct research on some fundamental 
the strong names that appear on your problem the solution of which will ad- 
letterhcad and from others whom I vance the knowledge of the chemistry 
know to be members of your associa- 0 f s ilk and substances and processes 
tion, that it will do great good toward used i n the silk industry. 


increasing the quantity and standard 
izing the design and use of chemical 
equipment and will be very helpful in 
the development of American chemical 
industry.’ ” 

E. W. Washburn, chairman of the 
division of chemistry and chemical tech 


Bauxite Again Mined in 
British Guiana 


A considerable force of laborers has 

division of chemistry and chemical teen- been placed at work a * ^ p® 8 

nology of the National Research Coun- plant of the Demerara Ba«nte and 
cil, hag also expressed his belief in the it seems probable that P 

advantages to the chemical field as a shipping of this material will begin 
whole that will accrue from the asso- shortly, accord.ngtoa report to the De- 
ciation, in a letter saying: partment of Commerce from Consul 

“In my opinion trade associations Chester W. Davis, Georgetown, British 
which cover both the producers and the Guiana. 


’ Ti»'’ department In T.l> 29957 promul- 
gated regulations in regard to ^ denatur- 
ing of olive oil under paragraph 6.19 or the 
tariff aet of 1909, and in these regulation* 
provided that "sulphured olive oil obtained 
by the extraction of olive oil from press 
cake by moann of carbon biHUlphlde need 
not be further denatured." 

In a later decision, T I). 34 215, collectors 
were authorized to wimple only 10 par cent 
of importations of oil Invoiced oh Hulphured 
olive oil or olive oil foots or olive oil which 
had been rendered Inedible abroad. 

Provisions of Tariff 

Under the provisions of the tariff acts of 
i Q()u an( i 1913 above cited, merchandise 
known “h sulpinm'd olive oil or «uU.hur 
olive oil and olive oil foots was admitted 
free of duty and It must be presumed that 
the Congress had knowledge of l he depart- 
ment's regulations authorizing the free 
entrv of the merchandise under consldera- 
fion and the department Is of the opinion, 
therefore that Its re -enactment of the pro- 
vision in ' paragraph 1632 must be regarded 
as hglslaUve sanction of the department's 
regulations and the practice of admitting 

th In foi-ORoInB. 

olive oil foots under paragraph 1632 of tne 
tariff act. _ 

U. S. Wants Dust Engineers 

Competitive civil service examinations 
are to be held on April 24 for assistant 
and associate dust explosion engineers, 
and on April 25 for junior dust explo- 
sion engineer. Entrance salaries will 
range from a minimum of $1,440 for 
junior engineer to a maximum of $3,000 
for associate engineer. The duties of 
these engineers are to be in connection 
with investigations relative to the cause 
and prevention of dust explosions and 
resulting fires. 

Full information and application 
blanks may be obtained from the United 
States Civil Service Commission, Wash- 
ington, D. C., or secretary of the board 
of U. 8. civil service examiners at the 
post office or custom house in any cky. 
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Government Standardizes 
Metal Specifications 

Organized Committee Now at Work 

Methods Being Employed Recog- 
nize Intereflt* of Government 
and Industry 

The Federal Specifications Board has 
appointed a technical sub-committee to 
which is assigned the task of co- 
ordinating all existing metal specificu 
tions of the several government de- 
partments and recommending such new 
specifications for metals as may be 
required. The personnel of the com- 
mittee includes representatives of vari 
ous technical and supply bureaus of the 
Navy, War, Commerce and Interior He 
partments. 

Existing navy, army or othe’r govern 
merit specifications when available are 
used as a basis for the writing of all 
specifications. If no existing govern 
merit specifications are available, com- 
mercial specifications such as those of 
the American Society for Testing Mate- 
rials or Society of Automotive Engi- 
neers are made use of When possible 
specifications from several sources an* 
utilized. 

How Specifications Are Drawn 

Umpire methods of chemical analysis 
are being incorporated as a part of all 
specifications. The standard methods 
of chemical analysis adopted by the 
American Society for Testing Materials 
are being used where they apply. When 
the latter are not available, methods 
are being developed by the Chemistry 
Division of the Bureau of Standards. 
Preliminary specifications are submitted 
to authorities in the metal industries 
before adoption. The interests of both 
the industry and the government arc 
considered in arriving at a satisfactory 
specification. 

Work So Far Accomplished 

The specifications before the federal 
board at present are: Pig lead; phos 
phor tin; silicon copper; ingot copper; 
ingot tin; slab zinc; phosphor copper; 
steel castings; foundry pig iron; high- 
test gray iron castings; gra.v iron cast- 
ings; malleable iron castings; washed 
metal; silver solder; spelter solder; tin 
lead solder; manganese bronze castings; 
aluminum bronze castings; welding 
wire, iron and steel; copper-nickel alloy 
castings (Monel metal). 

Huston Resigns lo Head 
Huge Oil Corporation 

Assistant Secretary of Commerce 
C. H. Huston has resigned to accept the 
presidency of the World Commerce Cor- 
poration, which has applied for a fed- 
eral charter. 

According to Mr. Huston, the World 
Commerce Corporation has been organ- 
ized by substantial New York and Pitts- 
burgh business men for the purpose of 
exploiting both foreign and domestic oil 
properties. The claim is made that 
“half of the oil-producing lands in the 
world” are controlled by this corpora- 
tion. 


W ainwrightUrgesReadiness 

“Organization for rapid industrial 
mobilization is necessary,” declared re- 
tiring Assistant Secretary of War 
Wainwright, “if we are to be prepared 
for another war.” He also pointed out 
our specific deficiencies at the present 
time. His idea of the problem is that 
of insuring, “so far as foresight may 
provide, that our industrial establish- 
ment and factories be prepared upon 
outbreak of war to turn rapidly from 
their peace-time tasks to the produc- 
tion and creation of those things that 
shall have the primary preference.” 

The Three Essentials 

Roughly, there are three great ele- 
ments of supply to be provided: 

“1. Those things which the ordinary 
or current productive capacity of the 
country can be relied upon to furnish. 

“2. Technical supplies, such as muni- 
tions and aircraft. 

“3. The strategic materials — namely, 
those not produced in sufficient quantity 
within the continental limits of the 
United States, such as nitrate, metal 
alloy, tin, rubber, platinum, tungsten 
and the like. 

“This will show that unless we actu- 
ally construct in time of peace sufficient 
reserves of certain vital equipment and 
accumulate working reserves of stra- 
tegic raw materials we cannot produce 
within the continental United States 
we would not be able to hold our lines 
during the early period of the war.” 


Pulped Currency Used for 
Paper Making 

The Forest Products Laboratory at 
Madison, Wis., has received from the 
Treason* Department 150 lb of cur- 
I'on**'' cut up and pulps! to be dc- 
inked and made into paper. It is esti- 
mated that the sheets of pulp repre- 
sented approximately $2,500,000. The 
first run of paper made in the labora- 
tory resulted in a poor quality because 
of a high percentage of foreign par- 
ticles in the bills. Later runs indicate 
better success in making a clean prod- 
uct. As 2 to 3 tons of bills per day is 
macerated at the Treasury Department 
at Washington, the reclamation of the 
pulp is of importance even if the prod- 
uct can be used only for wrapping 
paper. 


To Take German Nitrates on 
Reparation Account 

Official announcement has been made 
that Germany has begun direct nego- 
tiations with Italy regarding deliveries 
of nitrates on the reparation account. 
A statement to this effect has been sent 
to the Reparations Commission in reply 
to an invitation that Germany enter into 
conference relative to such deliveries 
to France, Belgium and Italy. Owing to 
the Ruhr occupation, the German Gov- 
ernment is not in a position to make 
deliveries to France and Belgium, and 
therefore has announced that it will 
not send representatives to the con- 
templated conference. 


Founders Program 
Announced 

Aluminum Alloys, Sand Investigations 
and Modern Developments in 
Foundry Practice to Be 
Discussed 

Arrangements for the Cleveland 
meeting of the American Founders 
Association, April 28 to May 3, are 
nearly complete. The sessions and talks 
as planned cover a wide range of sub- 
jects. Probably of most general inter- 
est to all foundrymen will be the two 
sessions on foundry sand investigations. 
The joint sand investigation committee 
of the A.F.A. and the National Research 
Council will present progress reports 
of investigations of methods of testing 
sand, reclamation investigations and of 
progress in securing geological surveys 
of the foundry sand resources of the 
country. A great amount of work has 
been done by this committee since the 
Rochester meeting and much informa- 
tion of value to the foundrymen will 
be presented at these sessions. 

Aluminum Alloy Session a Feature 

The subject of aluminum and alumi- 
num alloys will be considered at a joint 
session of the A.F.A. and the A.I.M.E. 
The developments in this branch of the 
industry have been so great that the 
papers committee decided to continue 
the practice inaugurated at Rochester 
of devoting at least one session to 
papers and discussion on this subject. 
In addition to the usual sessions on 
steel and cast iron there will be a ses- 
sion for the discussion of the new de- 
velopments in the foundry world. The 
electric furnace and centrifugal casting 
will feature in this session. 

The Institution of British Foundry- 
men will be represented on the program 
by an address by Dr. Percy Longmuir, 
one of the world’s most foremost metal- 
lurgists, who has devoted his life to 
improving foundry practice. 


National Safety Council To 
Hold Winter Meeting 

Handling material, dust and fume 
hazards and traffic safety are the three 
main topics on the program of the 
meeting of the midyear conference of 
the National Safety Council to be held 
April 17 at Chicago, 111. 

The morning session will deal with 
causes of accidents in handling ma- 
terials, and use of conveyors and 
trucks in eliminating material handling 
accidents, followed by a general discus- 
sion of specific safety problems in 
material handling. George T. Fonda, 
chairman of the Engineering Section 
of the Council, will preside at the morn- 
ing meeting. 

Preventing dust fires and explosions, 
health protection against dust, and a 
discussion of practical methods of dust 
and fume removal will follow in the 
afternoon. Homer E. Niesz, treasurer 
of the National Safety Council, will 
preside at the banquet in the evening, 
at which traffic problems will be dis- 
cussed. , 
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Eyesight Council Elects 
Officers for Coming Year 

Important Work of Conservation Being 

Carried On in Schools and Factories 

—Officers Are Announced 

A campaign to eliminate economic 
and physical losses due to poor eyesight 
in schools and factories is being carried 
on by the Eyesight Conservation Coun- 
cil of America. L. W. Wallace, execu- 
tive secretary of the Federated Amer- 
ican Engineering Societies, has been 
re-clected president of this association. 
Defective vision as a source of indus- 
trial waste was revealed by the Hoover 
Committee on Elimination of Waste in 
Industry, of which Mr. Wallace was 
vice-chairman. 

Prominent Men Directing 

Associated with Mr. Wallace as mem- 
bers of the board of directors and of 
the board of councilors of the Eyesight 
Conservation Council, according to the 
announcement of the election of officers 
for the coming year, are several promi- 
nent engineers, including Prof. Joseph 
W. Roe of New York University, presi- 
dent of the Society of Industrial Engi- 
neers; Dr. Morton G. Lloyd, chief of the 
Safety Section of the U. S. Bureau of 
Standards and vice-president of the 
American Society of Safety Engineers; 
G. E. Sanford of West Lynn, Mass., 
past-president of the American Society 
ci Safety Engineers. 

Recently Elected Members 

Prof. F. C. Caldwell, of the depart- 
ment of electrical engineering, Ohio 
State University, and Secretary of 
Labor James J. Davis are recent addi- 
tions to the governing bodies of the 
Eyesight Conservation Council. Engi- 
neering methods will be employed by 
the Council in surveys which are to be 
i mducted in schools and workshops. 
Guy A. Henry of New York has been 
re-elected general director of the Coun- 
cil and will actively direct the eye 
campaign from the Council’s national 
headquarters in New York City. 


Wisconsin Metal Men Convene 

At the request of the Wisconsin 
Foundrymen’s Association, a statewide 
“Metals Convention” will be held at the 
University of Wisconsin under the aus- 
pices of the department of mining and 
metallurgy of the College of Engineer- 
ing. There are 320 foundry groups 
with 700 different foundries in the state. 
During the convention a large exhibit 
of foundry machinery and equipment 
win he h'«id in the University Stock Pa- 
vilion. The Society for Steel Treating 
will hold a meeting at the university at 
the same time and will have a separate 
exhibit of steel-treating methods, appli* 
an ces and results. 

The foundrymen are planning to or- 
ganise at the convention a statewide 
association to further co-operation 
among themselves and with the uni- 
versity for the study of their technical 
problems. 


Boll Weevil Fight Is On 

Disagreement Between Active Agencies 

Does Not Interfere With Progress 
— Purchasing Bureau 
Projected 

Although there is continued dis- 
agreement between the two great 
agencies aiming at extermination of 
the boll weevil — namely, the American 
Cotton Association and the National 
Campaign for Boll Weevil Control — 
still it appears that progress is being 
made. 

Dr. Miller Reese Hutchinson has an- 
nounced the co-operation of Luther 
Burbank in the N.C.B.W.C. From sev- 
eral statements made during the past 
week, it appears that Dr. Hutchison 
is to obtain much support in his cam 
paign. The U. S. Department of Agri- 
culture has signified its willingness to 
co-operate in every possible way. 

Arsenate Agency to Be Formed 

M. L. Tilton is in charge of an agency 
designed to stabilize the market for 
calcium arsenate. According to the 
plan a central purchasing bureau is to 
be established in New York which will 
contract with various manufacturers 
over varying periods. This agency will 
in turn distribute the material so pur- 
chased to state agencies, which will be 
placed in operation in each of the cot- 
ton states. The central agency will be 
placed upon a business basis and do 
business at sufficient profit to cover the 
expense of handling the work. Any 
surplus remaining after the expenses 
have been paid will revert to the Na 
tional Campaign, to be used in still 
further pushing the work of eradicating 
the boll weevil. 

Estimate of Available Arsenate 

The amount of arsenate available for 
combating the weevil this year is far 
in excess of last fall’s estimates. It 
is stated by R. N. Chipman, insecticide 
manufacturer, that 22,500,000 lb. of 
calcium arsenate is in sight. He adds, 
however, that because of an inactive 
market, exhaustion of this supply is 
not unlikely, because manufacturers arc- 
unwilling to put difficultly available 
white arsenic into a form which may 
r ot sell. 

Go\ eminent to Use Airplanes 

Beside.* tiie use- of .usemc ;n the 
usual manner several other ideas have 
recently been advanced. One of the 
most interesting is that of using army 
planes in spraying, an idea which has 
met with the approval of the Secretary 
of Agriculture, who has stated that 
planes will be used in Louisiana to 
spray calcium arsenate over experi- 
mental fields to determine just how 
efficacious the treatment from the air 
will he. 

The Department of Agriculture be- 
lieves that spraying the cotton plants 
twice daily with calcium arsenate 
broken into fine particles by the force 
of the propellers may control the ac- 
tivities of the boll weevil in such a way 
as to make cotton raising profitable, 
even in infested areas. 


Makes Survey of Scientific 
Activities in United States 

National Research Council Receives 
Report Concerning Details of 
Investigations 

The co-operative scientific work car- 
ried on by the Federal Government and 
outside agencies is the subject of a re- 
port recently submitted to the National 
Research Council. According to this, 
there are 553 agencies engaged in re- 
search work in the United States, under 
which more than 1,100 co-operative 
undertakings are involved. Of these 
projects approximately 60 per cent can 
be described as engaged in the acquisi- 
tion of new knowledge through scien- 
tific investigation. The remaining 
projects have directed their attention 
to technical service, the gathering of 
statistics and the enforcement of regu- 
latdiry measures. 

Agencies at Work 

In the federal agencies engaged in 
co-operative work are included twenty- 
three bureaus and independent estab- 
lishments maintained by the govern- 
ment. The outside co-operating agencies 
include various branches of the state 
governments, municipalities and Cham- 
bers of Commerce, endowed universi- 
ties, etc. 

According to the available data, more 
than $41,000,000 has been expended 
during the past year in the interests 
of federal and outside co-operators in 
definitely organized scientific work for 
the government. Of this amount, over 
$14,000,000 was supplied by the federal 
government, the balance being given by 
outside agencies. 

In making this investigation, the 
central government had as its object 
the provision for more adequate scien- 
tific investigation of matters of gen- 
eral interest from a national or a 
regional viewpoint, and the promotion 
of nation-wide movements of various 
kinds. In general the forms of agree- 
ment or understanding entered into 
among these co-operating parties are 
for the purpose of avoiding misunder- 
standing and of fostering the spirit of 
co-operation. 

Cleveland A.C.S. Hears 
Slosson 

The March meeting of the Cleveland 
Section of the American Chemical So- 
ciety was held in co-operation with the 
Cleveland Engineering Society, Tues- 
day, March 20, 1923. Dr. Edwin E. 
Slosson addressed the meeting, to which 
the Cleveland Chamber of Commerce 
was invited, on “Chemistry Applied to. 
Industry.” 

Molybdenum Source Found 

A deposit of blue molybdenum ore,, 
rare in the United States, has been dis- 
covered near Ouray, Utah. This is the 1 
largest known source in the country. 
A report on this ore is to be issued in- 
the near future by Dr. F. G. Hess of the- 
Geological Survey. 
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A.C.S. Spring Meeting Plans 
Near Completion 

New Haven Accommodation Problem 
Being Worked Out— Details of 
* Social Affairs Arranged 

In spite of the fact that practically 
all available hotel rooms in New Haven 
have been already reserved for the 
week of April 2 to 7, the executive 
committee of the American Chemical 
Society has arranged through the kind- 
ness of the people of New Haven to 
take care of everybody who comes. The 
Y.M.C.A , Y.W.C.A. and Chamber <>■ 
Commerce of New Haven have furnished 
the hotels committee a large list of 
private homes where rooms may be oh 
tained for the week. To give the local 
committee ample time, everyone who 
plans to attend is requested tt> write 
as soon as possible to Dr. Ralph Lang- 
ley, 84 McKinley Ave., New Haven, 
regarding room reservations. The com- 
mittee gives assurance, however, that 
last-minutereservations will’be provided. 

Council and Reunion Dinners 

The councilors’ dinner on Monday 
night is also open to all members of the 
A.C.S. who purchase tickets obtainable 
at Byers Hall. An attractive program 
has been arranged including brief ad- 
dresses by noted and able speakers. 

The time between the close of the 
section meetings and the polo game 
on Thursday will he devoted to fra- 
ternity and alumni dinners. These ‘‘re- 
union" dinners should prove a very at- 
tractive feature of the meeting. All 
organizations or groups wishing to get 
together for a dinner should communi- 
cate at once with I)r. Arthur H. Smith, 
84 Woodlawn St., Hamden, Conn. 

As a matter of convenience it will 
not be necessary to arrange Pullman 
reservations for the return trip at the 
railroad station, facilities for this being 
provided at headquarters at Byers Hull. 
This service will be in charge of N. C. 
Magnus, whose office is located at 219 
Elm St. 


Metal Inquiry Proceeds 

Delayed organization of the commis- 
sion to investigate the gold and silver 
situation has resulted from the absence 
and illness of several of its members, 
including that of the proposed chair- 
man, Senator Nicholson of Colorado. 

This time will not be lost, however, 
as literature on the subject is being 
assembled and abstracted. Abstracts 
also are being made of the experiences 
of commissions and committees which 
have investigated monetary or precious 
metal questions in the past. An analy- 
sis is being made of freight rates on 
gold and silver ore as compared with 
the. rates on other commodities. Other 
basic information is being gathered so 
that the commission when it meets in 
April will have before it in concise 
form the results of similar inquiries in 
the past and certain other data which 
will make possible a more intelligent 
determination of the scope of this in- 
vestigation. 


Paper Exhibition Progress 
Indicates Success 

The list of exhibitors at the Paper 
Industries Exposition, which is to open 
at Grand Central Palace, New York, on 
April 9, indicates that the story of 
paper is to be well told. Final plans 
are being formed for the conventions 
of the T.A.P.P.I. of the A.P.P.A. and 
of the National Paper Trade Associa- 
tion, all of which fall during the week 
of the exposition. Government films 
dealing with the forestry end of pulp 
are to be shown, and special programs 
have been arranged on different days. 
The exhibits are to cover practically 
every phase of paper making from 
preparation of raw material to the test- 
ing of the finished products. At present 
the number of exhibits arranged for is 
approximately sixty. Of especial in- 
terest to students of the industry will 
Ik- the government and Fores! Products 
1 laboratory booths. 


Montana Araenic Source 
To Be Developed 

A development of interest has re- 
cently taken place in the production of 
arsenic. The district about Jardine, 
Mont., has long been the scene of gold 
mining; but the operations there have 
been greatly hampered by the arsenical 
character of the pyrites in which most 
of the gold values are found. It is now 
proposed to develop the recovery of 
arsenic to as large an extent as the 
market will warrant. 

The Jardine Mining Co. has erected 
a reverberatory furnace with arsenic 
kitchens, for the purpose of roasting 
its concentrates and extracting arsenic. 
The production is 100 tons of white 
arsenic per month on the present 
scale of operations. The ores appear 
to be entirely free of antimony, bismuth 
oi any other element which would inter- 
fere with the production of high-grade 
arsenious oxide. 

The present production of this new 
plant will make no increase in the coun- 
try's supply of arsenic, as the same 
amount was formerly removed at the 
A.S.&R. smelter in Tacoma, Wash., 
where the Jardine concentrates were 
shipped. The deposits at Jardine, how- 
ever, cover a large area, most of which 
is yet undeveloped; and, when the in- 
vestment is warranted by the demand, 
it is expected that the output of the 
Jardine property will be greatly in- 
creased. 

1 

Seeks Graduate Assistants 

Dean Ketchum, of the College of 
Engineering, University of Illinois, an- 
nounces that fellowships are available 
at that institution for work in engineer- 
ing research. This may be undertaken 
in architecture, architectural engineer- 
ing, ceramic engineering, chemistry, 
civil engineering, electrical engineering, 
mechanical engineering, mining engi- 
neering, municipal and sanitary engi- 
neering, physics, railway engineering 
and theoretical and applied mechanics. 


New Jersey Chemists Hear 
Prominent Speakers 

Brigadier-General A. A. Fries and Dr. 

Hugo Schlatter Address 
March Meeting 

Growing enthusiasm was evidenced in 
the March 12 meeting of the New Jer- 
sey Chemical Society by the fact that 
the largest crowd ever turned out was 
on hand to hear the two speakers of 
the evening, Brigadier-General A. A. 
Fries, chief of the Chemical Warfare 
Service, and Dr. Hugo Schlatter, of 
Philadelphia. 

The Artificial Silk Industry 
Dr. Schlatter in his talk brought out 
many interesting points in regard to 
the artificial silk industry. He outlined 
its development from early days, the 
mechanics of the four usual methods 
involved in its fabrication, the chem- 
istry of these methods and the general 
economics applying. He made the point 
that cruprammonia silk is most largely 
manufactured in Germany, where it was 
discovered; nitrocellulose silk in France, 
where Count de Chardonnet first made 
it; while viscose silk, of Anglo-English 
origin, is the major industry in Eng- 
land and the United States. In 30 years 
the annual consumption of artificial 
silk of domestic manufacture has 
grown to 30,000,000 lb. in the U. S. 

General Fries on War Gas 
Unusual moving pictures and photo- 
graphs of maneuvers with gas on land, 
on sea and in air attended General 
Fries’ talk on “War Gas, Past, Present 
and Future.” The fact that the press 
has vastly exaggerated the deadliness 
and misrepresented the effects of war 
gases was emphasized by General Fries, 
who also spoke of the research now 
being carried on at Edge wood, where 
the toxic effect of various gases is being 
studied and new methods of manufac- 
ture are being evolved. 


Demonstrates Improved Naval 
Stores Production 

Practical, profitable methods of pro- ■ 
ducing rosin, turpentine and similar 
naval stores are to be demonstrated by 
G. P. Shingler, government expert, to 
interested parties in the South during 
the next 6 weeks. Mr. Shingler will 
confer with individual producers who 
may need and desire his advice, as- 
sistance and suggestions regarding im- 
provements in operation. 

Headquarters at Savannahand 
New Orleans 

Mr. Shingler will have his head- 
quarters during the remainder of March 
in the U. S. Custom House, New Or- 
leans, La., and during the month of 
April in the U. S. Custom House at 
Savannah, Ga, It is suggested that 
producers desiring to confer with Mr. 
Shingler write to him in order that 
arrangements can be made for a con- 
ference either at his headquarters in 
one of those cities or at the place of 
the producer. 
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Salesmen Hold Alkali 
Dinner 


Caustic Remarks Not in Evidence at 
Regular Monthly Program — Roth 
and French Give Talks 


Export Association to Handle 
Rubber Commodities 

Papers have been filed with the Fed- 
eral Trade Commission for the forma- 
tion of a rubber export association. 
This organization, which will include 
The New York Section of the Na- the United States Rubber Export Co., 
tional Association of Chemical Sales- the Goodyear Tire & Rubber Export 

Co., and the Miller Rubber Export Co., 
will not be incorporated, however, but 
will operate along mutual lines in ex- 
porting manufactures of rubber and 
commodities of the rubber industry. 

The three companies, it was stated, 
will use their own individuality and 
trademarks, but will probably main- 
tain joint offices abroad, with a single 
■ ale> force. J. B. Tower, of New 
York, has been named secretary. 


men held a most successful dinner at 
the Chemists' Club on March 14. Thera 
was plenty of enthusiasm and at the 
same time an increased evidence of 
seriousness of purpose and constructive 
thought. On behalf of the members of 
the association who attended the lec- 
tures given by Dr. F. E. Breithut on 
chemistry, Mr. Ashbridge presented 
him with $70 in gold. Dr. Breithut re- 
plied felicitously and announced that 
if the members of the association were 
interested in pursuing the work next 
year, he would be glad to arrange it. 

With Mr. Dorland as master of 
ceremonies, Mr. Boyer, the national 
association president, and Edward Sig- 
nor were introduced. Both of these 
men discussed the problems that con- 
front the association and offered sug- 
gestions as to the necessary work. 

Charles Roth, of the International 
Exposition Co., spoke on the policy of 
his company with reference to the 
Chemical Exposition. He earnestly re- 
quested the members to make definite 
criticisms. The exposition could be 
successful only if it was representative 
of all phases of chemical industry and 
supported by everyone. 

E. P. Finch, of the Alkali Export 
Association, reported a very interesting 
change in the attitude of the South 
American countries toward American 
heavy chemicals. From suspicion and 
even hostility, they have changed to a 
receptiveness and even an eagerness to 
deal with us. 


Rubber Trouble Continues 

Varying Viewpoints Advanced by 
American and British Interests 
Concerning Solution 

The controversy over the rubber 
situation grows. Despite unofficial 
American protest, the British view- 
point, as voiced by such men as Win- 
ston Churchill, defends the Stevenson 
plan. This plan, providing for re- 
duced production of raw rubber in 
Malay, is aimed to bring up the selling 
price of rubber to cover production 
costs. Consumers in the United States 
believe, however, that Britain is tak- 
ing unnecessary means of bringing 
about this end. 

The directors of the Rubber Associa- 
tion of America have made the follow- 
ing recommendations to the Rubber 
Growers Association of London: 

“1. That the Stevenson plan for the 
restriction of crude rubber exports 
from British Dominions be abolished 
in its entirety, this recommendation 
being predicated upon the firm belief 
that the natural conditions of supply 
and demand now existing will fully 
protect the plantation industry. 

2. A request for immediate consid- 


France Lifts Double Duty 

More than $30,000,000 worth of 
goods purchased by the Allies in the 
Ruhr previous to French occupation 
are released from the additional duty 
of 10 per cent which has been imposed, eration by the Colonial Government's 
Chemicals, textiles, dyestuffs, steel and advisory committee, of which Sir J. 
machinery which have been held be- Stevenson is the head, of the announce- 
cause of the exporters’ refusal to pay ment by British colonial or the 
the double duty imposed will begin to local colonial governments that it use 
move again if the French official action its discretionary powers with respect 
of release takes its expected effect. to the application of this scheme and 
Traffic conditions in the Ruhr for these release rubber without regard to 
goods are reported by the French as quarterly periods or prices if neees- 
being favorable. Contracts involving aary to prevent wild fluctuations as 


part of a speculative movement.” 

Government Action Advocated by 
Firestone 

The group of American rubber men 
led by Harvey Firestone believes that 
government action in the matter is de- 


unfinished goods, however, are not sub- 
ject to this tax-exempt ruling, it is 
understood. 

Dust Hazards Report Coming 

A report covering the work of the „ 

dust explosion hazards committee of sirable. It is now certain that a sur 
the National Fire Protection Asaocia- vey of possible new sources of rubber 
tion is about to be issued. This will for United States consumption is to 
cover tentative regulations for the in- be made. Secretary Hoover has in- 
stallation and use of grinding and pul- vited the various rubber interests to 
verizing systems for sugar; for the in- co-operate with the government in or- 
stallation and use of pulverizing fuel ganizing this work. The Philippines 
systems, and. for the prevention of dust and Amazon Valley are considered to 
explosions in terminal grain elevators, be the best fields for investigation. 


Paint Men Make Known 
Activities of Association 

G. B. Heckel, Secretary, Shows Facts of 
Case and Claims No Need of 
Vindication 

From a recent statement of G. 3. 
Heckel, secretary, the public obtains a , 
clear-cut outline of the activities of 
the Taint Manufacturers Association, 
which for the past 2 years has under- 
gone investigation by the government 
and against which, as was stated in 
Cham. & Met. last week, no charges 
have been sustained. 

The statement says in part: 

The last thing our organization has ever 
contemplated was eontml of prices, Our 
organlzat'on de\otc.s itself to the Improve- 
ment of the paint industry and the oorree- 
Uan * V v » practices, such us misbranding, 
mislabeling, unfair competition and bribery. 
Among our activities we conduct a research 
laboratory at Washington, at the cost of 
tMi.OOO a year ; an unfair competition bureau 
ut Washington, at a cost of $15,1)00 a year, 
and a "Save the Surface" campaign, with 
headquarters in Philadelphia, which is for 
the creation of greater demand for paint 
'‘Vnl Pallets, and Which costs 

$200,000 annually All of these agencies 
for the benefit of the paint "business are 
open to paint manufacturers of the country 
whether they are members of the associa- 
tion or not 

In view of these activities for the general 
good of the business It Is hard to under- 
stand how there can be any machinery for 
m The Sherman act is a' very 

ill-defined law which may be ‘Unknowingly 
violated by the most innocent. However, 
it would not require an Indictment !to In- 
duce an HssoeiaPon like that of the paint 

wh/ih f ^i U » r V r f l ° vo t vn V any tendencies 
vvhlch might have existed toward its viola- 
tion. As a matter of fact, the association! 
has carefully followed the Interpretations 
of the Sherman law with a view to avoiding 
any possible infraction, it will continue 
this policy in the future. 


Food Standards Discussed 

The Joint Committee on Definitions 
and Standards held its twenty-fourth 
meeting in the Bureau of Chemistry, 
March 12 to 10. Consideration was 
given to definitions and standards for 
a number of food products. The com- 
mittee is composed of I)r. W. W. 
Skinner, chairman; I)r. F. C. Blanck, 
and R. E. Doolittle, representing the 
United Staten Department of Agricul- 
ture; Dr. J. Hortvet, of Minnesota, 
Dr. C. I). Howard, of New Hampshire, 
and Dr. E. M. Bailey, of Connecticut, 
representing the Association of Offi- 
cial Agricultural Chemists; Dr. L. E. 
Sayre, of Kansas, Dr. W. W. Randall, 
of Maryland, and Dr. R. E. Rose, of 
Florida, representing the Association 
of American Dairy, Food and Drug 
Officials. 


Sulphur Agreement Framed 

According to dispatches from Rome 
the Sulphur Export Association has 
signed an agreement with representa- 
tives of the Italian Government, regard- 
ing the control of sulphur sales in 
Europe. Under it the Italian Govern- 
ment will control the output of the 
Sicilian beds and will co-operate with 
the three leading American producers, 
the Union Sulphur Company, the Texas 
Gulf Sulphur Company and the Free- 
port Texas Company in meeting Euro- 
pean demands. 
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Powder Co., Wilmington, Del., March 
5, on the subject “Value of Industrial 
Scientific Research.” The meeting was 
held at the Trinity Parish House and 
members of the Delaware Section of 
the American Chemical Society were 
invited to attend. 


H. E. Barnard, director of the 
American Institute of Baking, was in 
New York, March 10 and 11, to attend 
the formal opening of the laboratory 
of the Pleischmann Co. 

Colonel Lewis T. Bryant has been 
reappointed State Commissioner of 
Labor, New Jersey, by Governor Sil- 
ler, for a new term of f> years. 

E. J. Cpthbkrt, formerly vice-presi- 
dent of the Solar Refining Co., Lima, 
Ohio, manufacturer of refined oils, has 
been elected president of the company 
to succeed J. G. Nubadek, resigned 
N. D. Keys, heretofore general fcuperin 
tendent, has been appointed secretary 
and treasurer, succeeding F. G. Borges, 
who has been elected vice-president. 

P. M. Dinkins, formerly of the Dorr 
Co., has been made sales manager of 
the division of heavy chemicals with 
the Kalbfleisch Corporation, New York 
City. 

General Amos A. Fries, head of the 
Chemical Welfare Service, has dis- 
cussed the work of this bureau in two 
recent addresses, one before the New 
Jersey Chemical Society and the other 
before the Phi Lambda Epsilon fra- 
ternity, Columbia University. 

W. S. Frisbie, Office of Co-operation, 
Bureau of Chemistry, is conferring 
with the New Jersey and Delaware 
state and city officials on the co- 
operative enforcement of state and fed- 
eral food and drug laws. 

Herbert S. Harned, assistant pro- 
fessor of physical chemistry, Univer- 
sity of Pennsylvania, Philadelphia, 
spoke before the Franklin Institute, 
March 15, on “Radiation and Chemical 
Reaction.” 

B. Olney Hough, for muny years 
editor of the American Exporter, has 
resigned that position to establish him- 
self as an expert counselor, consultant 
and adviser to banks, exporters and 
manufacturers. His office is at 17 Bat- 
tery Place, New York City. He will 
continue his relations with the Ameri- 
can Exporter, with the title of con- 
tributing editor. 

Dr. Sabastian Karrer, of the Fixed 
Nitrogen Research Laboratory, ad- 
dressed the meeting of the American 
'Physical Society recently on subjects 
of thermal and electrical ionization as 
related to problems of nitrogen fix- 
ation. 

Wallace Montgomery has been 
made superintendent of the Central 
Moron of the Eastern Cuba Sugar Cor- 
poration. For some time past he has 
been assistant superintendent. 

A. H. Nickerson, who since 1904 
has been with the American Agricul- 
tural Chemical Co., has resigned to 
accept a position with Stone & Webster, 
Inc., in the mechanical division. Mr. 
Nickerson started with the former com- 


pany as chief engineer, holding that 
position until 1921, when he was made 
manager of the manufacturing de- 
partment. 

R. B. Moore, chief chemist of the 
Bureau of Mines, has accepted an in- 
vitation to deliver an address before 
the New York Section of the Societe 
de Chimie Industrielle of France, on 
the occasion of the meeting to be held 
on May 11. 

R. J. Quinn has been transferred to 
New York City as ass stant sales man- 
ager of the Mathieson Alkali Works, 
Inc. John W. Boyer, formerly assist- 
ant sales manager, becomes sales man- 
ager, and J. A. Kienlk, former sales 
manager, is now vice-president in 
charge of sales. 

Paui, C. Schraps, of the South 
American Development Co., sailed 
March 5 from San Francisco for 
Ecuador, South America. 

A. D. Shamel, Bureau of Plant In- 
dustry, sailed from San Francisco, 
Feb. 17, for Honolulu, where for sev- 
eral months, while on furlough, he 
will continue the work begun in 1920 
under the auspices of the experiment 
station of the Hawaiian Sugar Plant- 
ers’ Association in the application of 
the principles of the improvement of 
plants through bud selection to the 
propagation of sugar cane. Mr. 
Shamel has spent several months each 
winter since this work was begun in 
Hawaii developing it. Through the 
selection of propogating material a 
large increase in the yield of sugar has 
been obtained. While absent in Hawaii 
Mr. Shamel will further develop the 
selection work with sugar cane and 
will endeavor to perfect the methods 
and to extend their application to the 
entire sugar industry of the islands. 

J. Thompson Smith, at the annual 
meeting of the stockholders of E. I. 
du Pont de Nemours & Co., was made 
general manager of the company’s ex- 
plosives department to succeed the late 
Charles A. Patterson. 

I>r. F. P, Veitch, chemist in charge 
of the leather and paper laboratory, 
Bureau of Chemistry, has been ap- 
pointed a member of the paper speci- 
fications committee of the joint 
committee on printing, which will 
prepare standard specifications and 
samples of paper suitable for the 
government printing and binding. 

James A. Watson, assistant in the 
experimental work incidental to the 
introduction of the Allen process at 
the du Pont Nitrate Co.’s oficina, in 
Taltal, Chile, in 1920, and since in 
charge of the plant, has been appointed 
assistant manager. 

Dr. E. R. Wetdlein, director of Mel- 
lon Institute, Pittsburgh, Pa., spoke 
before the members of the Hercules 


Obituary 


Prof. Edward Williams Morley 
died at Hartford, Conn., on Feb. 24. 
lie was probably most widely known 
for his association with Prof. A. A. 
Mich nelson in the far-famed Michael- 
son-Morley experiment in relation to 
the velocity of light. For this work he 
received the Sir Humphry Davy medal 
in Great Britain in 1907, while Pro- 
fessor Michaelson received the Nobel 
prize the same year. There are, how- 
ever, many other records of major re- 
search which stand to Professor 
Morley’s credit. Ilis work on the den- 
sities of oxygen and hydrogen in the 
ratio of their atomic weights was a 
classic contribution to scientific knowl- 
edge, and about forty more papers of 
profound scholarship and of leading 
importance were published by him. 
These included repetition of the 
Michaelson-Morley experiment in view 
of the Lorentz-Fitzgerald suggestion 
that the form of bodies may depend on 
translation through space or through 
luminiferous ether. Other contribu- 
tions were on the atomic weight of 
oxygen, on variations of the amount of 
oxygen in the air, the vapor density 
of mercury from 0 to 100 deg., etc. 

He was president of the American 
Association for the Advancement of 
Science in 1895, and of the American 
Chemical Society in 1899. He was 
honorary chairman of the Eighth in- 
ternational Gongress of Applied Chem- 
istry at New York in 1912, and had 
been made honorary chairman of the 
spring meeting of the American Chemi- 
cal Society that convenes at New 
Haven next month. In 1912 he re- 
ceived the Elliot Cressom medal, and 
in 1917 the Willard Gibbs medal was 
awarded to him. 

Professor Morley was the son of a 
clergyman, and was born at Newark, 
N. J., Jan. 21, 1838. He was graduated 
at Williams College and later received 
honorary degrees from Yale, Lafayette 
and the University of Pittsburgh. In 
1868 he was appointed professor of 
chemistry at the Western Reserve Uni- 
versity at Cleveland, and hold the post 
for 38 years, until his retirement in 
1906. He then took up his residence 
at West Hartford, Conn., where he had 
lived with his parents as a boy. 

He was married to Isabella Ashley 
Birdsall in 1868, whose demise preceded 
his by only 3 months. Immediately after 
her death he made a gift of $5,000 
to the First Church of Christ of West 
Hartford in her memory, and, later 
he underwent a major operation at the 
Hartford Hospital from which he did 
not recover. 
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Market Conditions 


In Chemical. Metallurgical and Allied Industries 
A Survey of the Economic and Commercial Factors That Influence Trade in Chemicals and Related Commodities 
Prevailing Prices and Market Letters From Principal Industrial Centers 



Problem of Maintaining 
Standard Prices 

New Legislation Needed to Clear Up 
Uncertainties in Important 
Business Practice 

One of the weighty problems facing 
the manufacturer is the policy of main- 
taining standard prices for the retail 
sale of his products. Can he refuse 
to sell to a retailer or jobber who mar- 
kets his products at prices lower than 
the standard schedules set by the pro- 
ducer? Can a manufacturer decide to 
market his products solely through 
wholesale channels and then in order 
to maintain this policy, refuse to sell 
to a retailer at the jobber’s price no 
matter what the quantity of merchan- 
dise involved? These are the questions 
that have been involved recently in 
some very important litigation - the 
Colgate and Beech-Nut cases before the 
Supreme Court and the Mennen case 
just decided by the United States Court 
of Appeals for the Second District. 

These decisions, however, do not elim- 
inate the element of uncertainty, for 
they do not tell the manufacturer just 
how far he can go in naming his own 
prices and thus protecting his own prop- 
erty. It is believed by many that the 
situation will not be cleared until there 
is definite legislation recognizing the 
principle of price standardization. 

Proposed Legislation 

When the last Congress adjourned 
two hills were pending that were de- 
signed to meet this situation. One of 


be permitted to offer them for sale to 
the public at prices lower than the 
standard fixed prices. 

The Merritt hill is more simple and 
is confined largely to legalizing the 
principle of price standardization. It 
would permit the producer or manufac 
turer to fix his price and to refuse to 
sell to any dealer who cuts the fixed 
price. It provides no machinery, hut 
if enacted into law would be rather an 
expression by Congress of recognition 
of the principle of price standardization 
and maintenance. 

No Evidence of Price Fixing 
on Calcium Arsenate 

Report, of Federal Trade Commission 
Shows No Cases of Unfair 
Trade Practices 

In its preliminary report on the cal- 
cium arsenate industry, made in pur- 
suance to Senate Resolution 417, the 
Federal Trade Commission reaches the 
conclusion that “the evidence thus far 
obtained does not show that the prices 
(of calcium arsenate) were fixed by 
agreement.” In the commission's de- 
tailed report a great deal of corre- 
spondence among the different manu- 
facturers is cited and competitive 
conditions have been carefully analyzed. 
Although the producers have made a 
close co-operative study of prices and 
have discussed them at various meet- 
ings of their trade associations, there 
was no evidence of unfair practices 
such as price fixing and open-price 
activities. 

From the facts assembled in this 


Fixing Standards for 
Naval Stores 

Details of Harrison Bill to Estab- 
lish Grades and Prevent 
Unfair Practices 

During the session of Congress that 
ended on, March 4 there was consider- 
able discussion of naval stores, both as 
regards co-operative marketing and in 
the standardization of the many grades 
and varieties of these products. The 
Harrison bill, which passed the Senate 
but was not acted upon by the House, 
provided the establishment of standard 
grades of naval stores and also would 
make unlawful any untruthful repre- 
sentations in the sale or advertising of 
rosin and turpentine. 

The various grades of rosin, from 
highest to lowest, are to be designated 
by the le ters X, WW, WG, N, M, K, 
I, H, G F, E, 1) and B, together with 
the designation “gum rosin” or “wood 
rosin.* 

Turpentines were defined thus: 

* (H) Spirits of turpentine” Includes 
gum spirits ol turpentine and wood tur- 
pentine. 

"(C) Gum spirltH of turpentine” meant! 
spirits of turpentine made from gum 
(oleoresin) from a living tree 

"(D) Wood turpentine" includes steam- 
distilled wood turpentine and destruc- 
tively distilled wood tui pontine 

"(10) Steam-distilled wood turpentine” 
means wood turpentine distilled with 
steam from tiie oleoresin within or ex- 
tracted from the wood 

"(F) Destructively distilled wood tur- 
pentine” means wood turpentine obtained 
in the destructive distillation of the 
wood. 

Fines not exceeding $5,000 and 1 
year imprisonment are provided for the 


them is the Kelly-Stephens hill, orig- 
inally drawn by Justice Brandeis before 
he became a member of the Supreme 
Court, and the other is the Merritt 
bill, introduced by Representative Mer- 
ritt of Connecticut, which contains sug- 
gestions from Secretary of Commerce 
Hoover. 

The Kelly-Stephens bill would set up 
machinery for price standardization to 
permit any independent manufacturer 
of a standard, identified article to file 
a schedule of his prices with the Fed- 
eral Trade Commission. He would have 
authority to maintain the retail prices 
of his article or articles, but under 
section 3 of the bill the Federal Trade 


preliminary report, the commission 
submits the following conclusions: 

1 That the great increase In the South- 
ern* demand for calcium arsenate and the 
Inadequacy of the available supply of white 
arsenic prevented the insecticide manufac- 
ture r« from producing sufficient quantities 
of cuicium arsenal** to meet tlrs demand, 
the result being a marked increase in the 
price of white arsenic and of calcium arse- 
nate during the seasons of 1922 and 19*3. 

2 The low price paid in the State of 
Georgia during the term of the Sherwin- 
Williams contract with that state was in 
part, at least, responsible for the opinion 
that an injustice was being done by the 
insecticide manufacturers to those custo- 
mers outside the state who were paying a 
price as high In some cases as 100 per cent 
greater than that named in the above- 
mentioned contract, an opinion which was 
shared by the Georgia consumers after the 
expiration of this contract, when they like- 
wise had to pay similarly high prices for 


Commission may, on complaint, of any 
person, investigate the standard prices 
so fixed to determine if they are fair. 
Under another section of the bill a 
retailer handling the standard price 
articles would be required to offer them 
for sale to the manufacturer at the 
price he paid for them before he would 


calcium arsenate. 

3 While efforts were made by the insec- 
ticide manufat turers to establish an asso- 
ciation one of the objects of wh'eh seems 
to have been adjusting or at least discus- 
sion of price discrepancies, it does not 
appear that these efforts resulted in price 
Axing or open-price activities 

4, No widespread or important specific 
cases of unfair practices in the trade havo 
been found down to the present stage of the 
inquiry. 


“use in commerce of any false, mislead- 
ing, or deceitful means or practice in 
the sale of naval stores or anything 
offered as such.” 

Upon application, the Secretary of 
Agriculture would be required to make 
an analysis of any naval stores and 
certify as to their classification. 


“Chem. & Met.” Weighted 
Index of Chemical Prices 


Base r: 100 for 1913-14 

This work .179.51 

Last week 176.76 

March, 1922 106.00 

March, 1921 . . .157 00 

March. 1920 252.00 

April 1918 (high) 286 00 

April, 1921 (low) 140.00 

A marked increase in the index 
number this week can bo traced to the. 
stronger markets for ammonium sul- 
phate, cottonseed and linseed oils. 
Ammonium sulphate advanced to 
$4.15 per 100 lb., cottonseed oil to 
10.5c. per lb. and linseed oM to 99c. 
per gal. 
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Ammonium Sulphate Advanced by 
Producers in a Moderately Active Market 

Difficulty in Locating Imported Goods Is Still Evident — Alkali Sales 
Show Improvement — Vegetable Oils Are Advanced 


A. S. & R. Wipes Out Deficit 

The annual report of the American 
Smelting & Refining Co. shows that the 
company's net income in 1922 after 
providing for general expenses, depre- 
ciation, etc., taxes and intciest 
amounted to $5,918,142.94, an in Tease 
of $4,207,201.83 over the preceding 
year. After payments of dividends on 
preferred stock, there was a surplus of 
income of $2,003,112.94 at the end of 
1922, compared to a deficit of $2,457, 
102.04 ut the close of 1921. The sur 
plus disclosed by the report is equal 
to earnings of approximately $3.28 on 
the common stock. 

As an incident in the letter of the 
president of the company it is reported 
that the production of various import- 
ant metals and the output of byproducts 
also showed marked improvement m 
1922 over 1921 as follows: 



1922 

192! 

-Hopper <ll> 1 

433,548,000 

348.H88.tlL0 

.Silver (o* ) 

84,79 V.93 1 

75,354,44 1 

Lead lion) 

232,89ft 

207.012 

Spelter (Hi ) 

35,140,000 

14,628,1)14 

.Sulphuric acid l lb ) 

28.494,000 

9,952,000 

Aricine (lb ) 

H.203,052 

5.1 ‘>5,522 

,Hvpr duct mrtidM < Id i 

U, 210,577 

232,48 


The report also shows that the pro- 
duction of some of the above, notably 
spelter, sulphuric acid and arsenic and 
the output of byproduct metals, last 
year greatly exceeded their production 
in 1913. 

Cement Production Twice 
Thai of Year Ago 

Preliminary figures just announced 
by the Bureau of the Census indicate 
that the output of portland cement dur- 
ing February, 1923, was almost double 
that of February a year ago. The total 
of 8,085,000 bbl. is an increase of 381,- 
,030 bbl. ovei the preceding month. 



DEMENT orTITT. SHIPMENTS 
AND STOCKS 


Shipments in February totaled 5,963,- 
X>00 bbl. and stocks on hand at the end 
of the month were 13,592,000 bbl. These 
may be compared with the correspond- 
ing figures for last year by means of 
the accompanying chart showing the 
monthly fluctuations in production, ship- 
ments and mill stocks throughout the 
country, Dec. 1, 1921, to Jan. 31, 1923. 


New York, March 19, 1923. 

T HE chemical market during the 
past week continued along moder- 
ately active lines. Sales were in most 
instances for small orders for immediate 
requirements and buyers seemed quite 
cautious about purchasing any surplus 
stocks. Existing conditions in the 
Ruhr district have caused a noticeable 
shortage of importations and several 
items have already been advanced by 
second hands. Producers of ammo- 
nium sulphate advanced prices for 
hulk goods at the works. Spot goods 
for export were also sharply advanced 
due to the acute scarcity of any large 
supplies. The alkali market showed a 
slight improvement and several fair- 
sized contracts were placed for Japan 
and Italy. Soda ash also recorded a 
fractional gain. Permanganate of 
potash was sharply advanced during 
the tarly part of the week, but reacted 
later and quotations were at the same 
level as previously reported. 

Barium carbonate and chloride were 
advanced by importers, due to the 
shortage of shipments. Arsenic con- 
tinued without any special feature and 
prices were unchanged. Bleaching 
powder producers reported a favorable 
market, with demand up to all expec- 
tations. Carbonate of potash was 
much firmer, although prices remained 
quotably unchanged. Caustic potash 
was rather unsteady and dealers were 
quite anxious to shade on actual busi- 
ness. (’upper sulphate was in fair de- 
mand and producers reported an active 
call from the agricultural districts. 
Yellow prussiate of soda, formalde- 
hyde, oxalic acid, cyanide of soda and 
bichromate of soda and potash contin- 
ued without any notable changes. 

Principal Price Changes 

Alcohol — Producers reported a fair 
business for denatured alcohol and 
methanol. Second hands quoted rather 
low on several odd lots, but the general 
range for methanol 95 per cent in bar- 
rels was around $1.23 per gal. Dena- 
tured No. 1 was quoted at 38c. per gal. 

Ammonium Sulphate — Leading deal- 
ers announced an advance on spot ma- 
terial for export. Quotations ranged 
around $4.15(a)$4.25 per 100 lb. f.a.s. 
for prompt shipment. Bulk material 
at the works was also advanced, with 
prices around $3.30@$3.40 per 100 lb. 

A ramie — Importers were rather un- 
steady and quoted fractionally lower 
prices on actual business. Buyers were 
not anxious to purchase in quantity 
lots at present levels and the general 
tone was only moderate. Quotations 
ranged around 15@15ie. per lb. 

Barium Chloride — Importers ad- 
vanced spot prices, due to the unsettled 
conditions abroad and the scarcity 


of importations. Quotations ranged 
around $90@$95 per ton. 

Copper Sulphate — Producers re- 
ported a moderate business to the in- 
secticide industries, with quotations at 
former levels. Prices range around 
$6.40 for 100 lb. for regular crystals. 

Formaldehyde — Dealers quoted much 
under producers’ prices, due to the un- 
steady consuming demand. Resale lots 
were around the market at 15c. per lb. 
Manufacturers quoted 16(5) 16Je. per lb. 

Caustic Potash — Imported material 
was somewhat lower on spot. Quota- 
tions were heard around 8c. per lb. on 
spot, with shipments at 8Jc. c.i.f. N. Y., 
duty paid. Demand has fallen off con- 
siderably. 

Carbonate of Potash — Importers 
were quite firm on spot material and 
although prices showed no material ad- 
vances, round lots were very diffi- 
cult to purchase at the regular quota- 
tions. The 80-85 per cent calcined held 
at 52@6c. per lb., with 96-98 per cent 
at 7£@8c. per lb. 

Caustic Soda — The general demand 
continued quite steady among export- 
ers and quotations for standard goods 
held around $3.45<o>$3.50 per 100 lb. 
f.a.s. Domestic traders reported a 
very steady market at $3.75 per 100 lb. 
ex-store. Contracts remained quotably 
unchanged. 

Prussiate of Soda — Dealers were 
somewhat higher in their views, al- 
though actual business was not of any 
large dimensions. Spot stocks have 
been diminishing and prices ranged 
around 19(5) 19k. per lb. Shipments 
were around 18(5) 18k. per lb. 

Sodium, Sulphide — Spot quotations 
have been fractionally advanced by 
leading dealers. Imports have not 
been coming in at the rate previously 
noted and surplus stocks are grad- 
ually diminishing. Spot prices range 
around 4J@4ic. per lb. 

Phenol — Producers continued to re- 
port a well sold up condition at the 
works and second hands were not 
eager to quote any round lots. Some 
quotations were heard during the week 
at 50c. per lb. in drums. 

Vegetable Oils Advanced 

Linseed Oil — Several crushers an- 
nounced an advance of 3c. per gal. on 
spot and nearby oil. There were some 
dealers, however, that continued to 
quote former levels. Quotations 
ranged around $1.01 per gal. in barrels 
for nearby shipments; 98c. per gal. 
for May shipments and 95@96c. per 
gal. for June. 

Cottonseed Oil — Crude oil at the 
mills recorded a new advance, with 
quotations heard at 102c. per lb., tank 
cars, f.o.b. mill. The demand has only 
been moderate at the present high 
levels. 
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Improved Demand Noted 
in Chicago Market 

Firmer Prices Generally Reported- 
Heavy Buying Would Cause 
Shortage 

Chicago, 111., Mar. 17, 1923. 
Thu demand for heavy chemicals 
has improved considerably during the 
past few days and it is reported that 
while business was not up to desired 
levels it was far from dull. In re- 
gard to prices, practically all items 
were firm. Potash compounds in par- 
ticular were exceptionally firm and 
nearly the entire list showed advances. 
So far only a few items are really 
scarce on spot, but even a short period 
of heavy buying would without a doubt 
create a shortage in the local market 
that would force prices to higher levels. 

There was a better demand for al- 
kalis during the past week and the 
market was firm. Caustic soda was 
quoted from spot stock at $3.50 per 
100 lb. for the solid 76 per cent ma- 
terial and $4.15 for the ground or 
flake. Caustic potash was very firm, 
with the general asking price for small 
or moderate lots 84@9c. per lb. basis 
88-92 per cent. Soda ash was in good 
demand and the 58 per cent light was 
quoted at $2.25@$2.30 per 100 lb. in 
barrels. 

Alum Demand Satisfactory 
Potash alum was in moderate sup- 
ply and the demand was satisfactory, 
according to the principal dealers. 
The iron-free lump was quoted at 
4 A (5) 5c. per lb. and the powder of a 
similar grade at 74(q)8c. A much bet- 
ter price on the powdered grade could 
have been had for prompt shipment 
from the East. Ammonium chloride , 
white granular, was in fair demand 
and domestic material was available at 
8c. per lb. and foreign at 72c. Am- 
•ovium carbonate was quiet, with only 
small lots available for immediate de- 
livery. The general quoted price was 
1 04c. per lb., although it was possible 
to shade this fractionally in some di- 
rections. Barium carbonate was easy 
and it was possible to secure supplies 
at $85 per ton. Banian chloride was 
unchanged in price, with small quanti- 
ties held for 54c. per lb. Carbon 
tetrachloride was quiet, with nearly 
all dealers quoting 94c. per lb. for 
large drums. Carbon bisulphide was 
in a similar position and supplies were 
available at 7@74c. per lb. Copper 
sulphate was firm with an advance ex- 
pected. The spot price for small or 
moderate lots was 6&@62e. p?r lb. 
Furfural was unchanged at 25c. per 
lb. Formaldehyde was quiet, with 
only small lots moving, and the price 
was unchanged at 16(a)164c. per lb. 
Glycerine was unchanged at 184c. per 
lb. for c.p. material in drums. 

Phosphoric anhydride was weaker 
and it was possible to secure supplies 
ttt 33c. per lb. in case lots of 1-lb. 
tins. Potassium, bichromate was quite 
firm with most factors holding the 
price at 13e. per 1b. Soda bichromate 
'was not so firm *r\d 31 was possible to 


do 84@9c. per lb. for moderate lots. 
Potassium chlwate was firm with only 
very small lots available on spot at 
94 @ 10c. per lb. Yellow prussiate of 
potash was scarce and spot supplies 
were held at 41@42c. per lb. The 
red prussiate was not so firm and sev- 
eral factors were willing to take 85c. 
per lb. for a moderate lot. Potassium 
permanganate was scarce and 22@23c. 
per lb. for U.S.P. crystals was the best 
price noted. Potassium nitrate was 
slow, although the spot price was firm 
at 74c. per lb. for the imported 
granular. 

Linseed Oil and Turpentine Sluggish 

Turpentine was still in poor demand 
and the price was somewhat lower than 
that of a week ago. At the close of to- 
day's market it was possible to get 
single drums at $1.47 per gal. 

Linseed oil was in a position similar 
to that of turpentine and the market 
was a quiet affair. Single drums of 
the boiled oil were quoted today at 
$1.05 per gal. and the raw in like 
quantities at $1.03. 

Labor Shortage Limits 
Steel Industry 

Record Production Is Being Adequately 

Handled by Improved Transporta- 
tion Facilities 

Pitt burgh, March 16, 1923. 

The steel industry is functioning 
very well as to production. There are 
no strikes and no disability from trans- 
portation. Operation of some units is 
prevented by labor scarcity, but there 
is more employment than at any previ- 
ous time in this movement. 

The Steel Corporation’s unfilled ob- 
ligations stood at 7,283,989 tons at. 
the end of February, indicating an in- 
crease of 373,213 tons during the month, 
the largest monthly increase since last 
September. The February increase 
represented about 29 per cent of the 
month’s capacity, and taking shipments 
at 88 per cent, the bookings appear to 
have been 117 per cent, against 97 per 
cent in January and 73 per cent in 
December. The figures are not indica- 
tive of the trade current as a whole. 
Ir December the independents had rela- 
tively lean order books, and inquiry 
was chiefly for early delivery, the in- 
dependents accordingly booking the 
larger part of the business going. 

Generally speaking, independents are 
not booking business for shipment 
beyond July 1, for a variety of reasons. 
They are uncertain as to costs and 
market prices that may rule later, and 
they are doubtful whether buyers 
really know at this time what they will 
need in third quarter. The Steel Cor- 
poration’s far forward bookings are 
chiefly in steel for construction jobs, 
involving little if any uncertainty as to 
the steel being required. 

The turnover in the steel market, on 
the whole, is lighter. There is much 
inquiry, but a great deal of the inquiry 
is not s considered by mills. There are 
now sdme developments along the line 


of work being postponed on account of 
prices, with particular reference to 
some tentative car buying by Western 
roads and a building here and there. 
The tonnage involved is not large, but 
the trend is significant. There have 
been practically no developments in the 
past week indicating that actual con- 
sumption will be heavier in the spring 
and summer than was to be estimated 
on the basis of conditions as previously 
known. 

Premiums and Prices 

Basis prices for finished steel prod- 
ucts have not advanced in the past 2 or 
3 weeks, and further general advances 
are improbable. Premiums for delivery 
may develop, but there is distinct doubt 
v. bother the premium market will be 
large in point of tonnage. There is 
premium business being done now, but 
it covers* only an almost, insignificant 
tonnage. Bars, shapes and plates re- 
main at 2.25c. as the general basis, 
with $2 a ton more paid sometimes, and 
occasionally as much as $7 on plates. 

Steel mills having regular customers 
in sheet bars will make a price of 
$42.50 for the second quarter, involving 
a large tonnage. A few consumers 
have no regular source of supply, and 
some with regular sources of supply 
may require extra tonnages. On such 
business $45 or more will probably have 
to be paid, there having already been 
$45 business done on both sheet bars 
and slabs. Sheet bars are thus quotable 
at $42.50(q)$45 and slabs and billets 
at $45. 

Pig Iron and Coke 

The buying movement in Connells- 
ville furnace coke for second quarter is 
now practically ended, with the larger 
operators well sold up and with sub- 
stantially all the operating furnaces, 
such as use purchased Connellsville 
coke, well covered, together with most 
of the idle furnaces that are at all 
likely to get into blast. The business 
totaled a trifle over 300,000 tons a 
month. Most of the buying was at $7, 
with $7.25 done on much of the later 
business, making an average for the 
whole tonnage of nearly $7.10. 

Basic iron at valley furnaces has fol- 
lowed the advance in foundry iron re- 
ported a week ago, from $28.50 to $30, 
and as was the casp with foundry it 
appears there were no sales at inter- 
mediate prices. Bessemer has advanced 
$1, to $30, so that the three prominent 
grades are all quotable at the moment 
at $30 valley. Furnaces are looking 
for higher prices, however, and some 
producers are out of the market. 
Within a week prices may be $1 or $2 
higher. The furnaces seem to be com- 
fortably sold for second quarter and it 
remains to be seen how well consump- 
tion is covered. There is no interest 
thus far in third quarter. 

In all probability Lake Superior iron 
ore prices will be 50c. higher for the 
coming season, making Mesabi non- 
bessemer $5.65 f.o.b. dock. Such an ad- 
vance, moreover, would restore the 1921 
schedule and leave prices $1 below 
these of 1920, the modem high record. 
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Current Prices in the New York Market 

FOR CHEMICALS, OILS AND ALLIED PRODUCTS 

Although those prices are for the spot market in New York City, a special effort has been made to report the American 
manufacturer’s quotations whenever available. In many instances these are for material f .o.b. works or on a contract basis 
and these prices are so designated. Quotations on imported and resale stocks are reported when of sufficient importance 
to have a material effect on the market. Prices quoted in these columns apply to large quantities in original packages. 


General Chemicals 

AcPt io anhydride, 85% , drums lb. $0 3< 
A Or tone, drums lb. 2. 

Acid, acetic, 28' , , bid 100 lb. 3 I 

Acetic, 56% , bill 100 lb 6 T 

(Racial, 99}' % carboys. 100 lb. 12 01 

Boric, crystals, bbl lb. .1 

Boric, powder, bbl lb. . I 

Citric, kegs lb. .4' 

Forimo, 8V, lb, .1' 

Gallic, tcch . lb. .4! 

Hydrochloric, 18" Rinks, 100 lb. . 9l 

Hydrofluoric, 52% , carboys lb. . I 

Lactic, 44';, tech., light, 
bid lb. . I 

22% tooh , light, bid lb 0 

Muriatic, 20°, tanks, 100 lb. I 01 
Nit/ic, 36°, rnrboy* lb .0' 

Nitric, 42°, carboy* lb, 0i 

< Mount, 20' ; , tanks ton 17.01 

Oxalic, crystals, bhl lb, .11 

Phosphoric, 50'',' carboys lb. 01 

Pyrogulhc, resublimed . lb. I 51 

Sulphuric, 60", tanks ton 9 01 

Sulphuric, 60”, drums. . ton 12 00 
Hulpliuric, 66", tanks . . ton 14 SO 

Sulphuric, 66" drums. .. . ton 19 01 

Tannic, U M P , bbl lb 6 

Tannic, tcch , bid, lb. .41 

Tartaric, imp. crvs , bbl . . . lb. . 31 

Tartaric, imp , powd , bbl. lb 3 

Tartaric, domestic, bbl ... lb. 
Tungstic, per lb lb. 1 0 

Alcohol, butyl, drums, f o b 

Terre II ii utc. lb. .2 

Alcohol ethyl (Cologne 
spirit), bbl sal. 4.7 

Alcohol, methyl (see Methanol) 

Alcohol, denatured, 1 88 proof 

No. I ph 3! 

Alum, ammonia, lump, bbl . lb. 0 

Potash, lump, bbl lb 0 

Chrome, lump, pot itsh, bbl lb 0 

Aluminum sulphate, emu , 

hairs 1 00 lb. I Si 

Iron free 1 trues lb 0 

Aqua ammonia, 26", drums . lb. 0i 

Ammonia, anhydrous, cvl lb. .3 

Ammonium carbonate, powd 

casks, imported lb. 0 

Ammonium carbonate, powd 

domestic, bbl . lb. .1 
Ammonium nitrate, tech , 

casks lb 1 

Amyl acetate tech , drums pi 2 8 

Arsenic, white, powd , bbl .. lb. J 

Arsenic, red, powd , kegs. . lb 1 

barium carbonate, bbl . . ton 78 0 

Barium chloride, bbl ton ‘>0 0 

Barium dioxide, drums lb. 1 

Bnrium nitrate, casks . n 

Barium sulphate, bbl lb 0 

Plano fixe, drv, bbl II) 0 

Blanc fixe, pulp, bbl ton 4>.fl 

Bleaching powder, I o.b. whs , 

drums 1 00 lb. 2 2 

■Reside drums .. 100 It) 2 3 

Borax, bhl H» 0 

Bromine, cases lb 2 

Calmum acetate, hairs 100 lb 3 r ) 

Calcium carbide, drums lb. (I 

Calcium rldoride, fused, drums ton 22 

(Iran, drums lb t 

Calcium phosphate, mono, 

bbl lb f 

Camphor, cases lb. . 

Carbon bisulphide, drums . lb ( 

Carbon tetiaolduride, drums lb. ( 

Chalk, precip -domestic, 

light, bbl lb ( 

Domestic, hr»v \ , bid lb. ( 

Imported, light , bbl II). ( 

Chlorine, liquid, cylinders lb. ( 

Chloroform, tech , drums lb. 

Cobalt oxide, bbl lb 2 1 

Copperas, bulk, f |» b wkft toll lb 

('upper carbonnte, bbl lb 

Copper ovamdo, drums lb ‘ 

Copppr sulphate, n vs , bbl , 1001b. 6 ' 

Cream of dinar, bbl lb , 

Dextrine, corn, bag* 100 lb. 3 , 

Epsom salt, dom , tech . 

bbl. 1 00 lb 2 ( 

Epaom salt, imp, tech, 

bags. .100 lb. 1 

Epaom salt, IRS R , dom , 

bbl. ..1001b. 2.' 

Ether, U S P , drums. ... lb. 

Ethyl acetate, com , 85%, 

drums fal. 

■ethyl acetate, pure (acetic 
* ether, 98°; to 100%) fal. 




Formaldehyde, 40°, , bid . . lb 

Fullers earth, f o b mines net ton 
I idlers earth - imp , powd , net ton 
V usel oil, rel , drums gal 

Fiiiej ml, ci ude, drums pal 

(»l mliers salt , wks , baps . . 100 lb 
( ;l mill IS salt, imp , bags 100 lb. 

( live* rim-, e p , drums ext rn lb 
( JK eerine, dynamite, drums lb. 

Iiidiue, resublmied 11). 


ton 78 00 - I 

ton 90 00 - ' 

lb. I« - 

08 - 

lb 04 - 

lb 04 - 


11). 

041 

04J 

ton 

22 00 - 

23 00 

lb 

01% 

or* 

lb 

061- 

07 

lb. 

( >1 - 

93 

lb 

07 - 

07} 

lb. 

09}- 

. 10 

Ib 

04}- 

04) 

lb. 

03) - 

(HI 

lb. 

04% 

05 

lb. 

06 - 

061 

lb. 

35 - 

38 


I rot wide, red, casks 

. lb. 

Read 


White, basic caboimte, dry, 

casks 

. . lb. 

Wlnfe, in oil, kegs 

. lb. 

Red, drv, casks 

lb. 

Red, in oil, kegs 

lb 

Read acetate, white crys . 

bhl Ib 

bend arsenate, powd,, bbl 

lb 

Rime-Hydrated, bbl 

per ton 

Rune, Rump, bbl 

2801b 

Ritharge, comm , casks. 

lb 


I H> 

is iii 

.bill , 10011*. 
Ill 

100 II). 

tech , 

100 lb 

tech , 

. 100 lb. 

, dom , 

..1 00 lb. 

lb. 

, 85%, 

fal. 


I.il Impholie, bbl lb 

Magnesium curb , tech , bags lb. 

Methanol, 95' ; r bbl gal 

Methanol, 97' , , bbl gal 

Nickel salt , double, bbl. lb. 

Nickel salts, single, bbl. . lb. 

Phosgene 

Phosphorus, red, cases ... lb. 

Phosphorus, yellow, cases lb. 

Potassium bichromate, ciihKh lb. 
PotuKNiuiu bromide, gran,, 
bhl lb. 

Pot assium carbonate, 80-85% , 

calcined, casks . lb. 

Potnssium chlorate powd . lb. 

Potassium cyanide, drums lb. 

Potassium hydroxide (caustic 

potash) drums 100 lb 

Potnssium iodide, cases . lb 

Polassium nitrate, bbl . lb 

Potassium pormangannt e, 
diums lb 

Potnssium prusHiate, red, 

rusks lb. 

Potassium prussmte, yellow, 

casks lb. 

Hftlammooiuc, white, gran., 

disks, imported lb 

Salanmioniac, white, gran , 

bhl , doniestie lb 

Gray, gran , casks lb 

Sidsoda, bbl 100 11) 

Sail cake (bulk) ton 

Sodn nsh, light, 58",', flat, 
bags, conduct . 1 00 lb 

Soda usii, light, basis, 48' , , 
bags, contract, f o.b 
wks 1 00 lb 

Sodn ash, light, 58",,, flat, 

bags, resale 100 lb. 

Soda ash, dense, bugs, con- 
tract, basis 48% 100 lb. 

Soda nsh, dense, in bags, 

resale 100 lb. 

Soda, caustic, 76% , solid, 

drums, fug 1 00 lb. 

Soda, caustic, 76%, solid, 

drums, contract 1 00 lb. 

Soda, caustic, basis 60", , 

wks .contract 1 00 lb. 

Sodn. caustic, ground ami 

flake, contract, s 1 00 lb. 

Soda, caustic, ground and 

flake, resale 1 00 lb 

Sodium acetate, works, bags lb. 
Sodium bicarbonate, bbl 1 00 lb 
Sodium bichromate, casks lb 
Sodium biMilphate (inter cuke) ton 
Sodium bisulphite, powd., 

I’SV, bbl . lb 

Sodium chlorate, kegs . lb 

Sodium chloride long ton 

Sodium cyanide, cases lb 

Sodium fluoride, bid lb. 

Sodium hyposulphite, bbl lb 

Sodium nitrite, disks lb 

Sodium peroxide, powd .cases lb 
Sodium phosphate, dibasic. 

bbl lb. 

Sodium prussmte, \el. drums lb. 
Sodium silicate (40°, drums) 1 00 lb. 
Sodium silicate (b0°, drums) 1001b. 
Sodium sulphide, fused, 60- 

62' , drums . lb. 

Sodium sulphite, crys , bbl. . . lb. 
Strontium nitrate, powd., bbl. lb. 
Sulphur chloride, yel drums, lb. 
Sulphur, crude . . ton 

Sulphur dioxide, liquid, cyt . . lb. 
Sulphur, flour, bbl 100 lb. 


. I u 2 LMJIJMHII f Iwll, f/lfl . .... 

17 00 Talc imported, bags 
32 00 Talc domestic powd., bin 
4 05 Tin bichloride, bhl 
2 40 'fin oxide, bbl 
I 40 Zinc carbonu'c, bags 
1 . 25 Zinc chloride, gran, bbl — 

. 1 9 Zinc cyanide, drums.. 

.17* Zinc oxide, XX. bbl 
4.65 Zinc sulphate, bbl 


Alpha-naphthol, crude, bbl . 
Alplm-implithol, ref , bbl 
Alphtt-naphthylannne, bbl... . 

Aniline oil, drums 

Aniline suits, bbl . . 

Anthracene, 80%, drums. . . 
Anthracene, 80% , imp., 
drums, duty paid. 
Anthraquinonc, 25%'„ paste, 


Benzene, pure, water-white, 

tanks and drums gal 

Benzene, 90% , tanks & drums gal 
Benzene, 90%, drums, resale . gal 
Benzidine base, bbl . lb 

Benzidine sulphate, bhl lb 

Benzoic acid, 11 S P , kegs lb. 
Benzoate of soda, U S P , bbl. lb. 
Benzyl chloride, 95-97% , ref , 
drums lb 

Renzyl chloride, tech , drums lb. 
lleta-naphthol, subl , bbl . lb. 
Bcta-rmphthol, tech , bbl ... lb. 
Reta-naphthylaminc, tech. lb. 
Carbnzol, bbl . . lb. 

Cresol, U S P., drums. . . lb. 
Ortho-eresol, drums . . lb. 

Cresylio acid, 97%, resale, 
drums ... gal 

95-97",',, drums, resale. . . gal 

Dichlorbenzciie, drums lb. 

Dicthvlaniline, drums . . . lb. 
Dimcthylunihnc, drums .. lb. 
Dinitrobcnzene, bbl .... lb. 

Dinitroclorbcnzcne, bbl lb. 

Dinitronaphthaleiic, bbl. lb. 
Pinitrophcnol, bbl . . lb. 

Djmtrotoluene, bbl ... lb. 

Dip oil, 25%,, drums .. . . gal 

Diphenvlnmine, bbl . . lb. 

IT-acid, bid lb. 

Meta-phenylenediatninc, bbl. lb 
M millers ketone, bbl . . lb 
Monochlorhcnzcne, drums . . lb. 
Monoethvlunilinc, drums lb. 

Naphthalene, crushed, bbl lb. 

Naphthalene, flake, bbl . . lb. 

Naphthalene, balls, bbl . lb. 
Naphthionate of Hoda, bbl lb. 
Naphthionic acid, crude, bbl. lb. 

Nitrobenzene, drums lb. 

Nitro-naphtlialene, bbl. ... lb. 


N-W acid, bbl. . lb. 

Ortho-Hinidophenol. kegs lb. 

Ortho-dichlorbenzene, drums lb. 
Ortho-mtrophcnol, bbl . . lb. 

Ortho-nitrotoluene, drums .. lb. 
Ortho-toluidine, bbl lb. 


Para-dichlorbenzene, bbl . lb. 
Piiratiitraniline, bbl . lb. 

Para-mtrotoluene, bbl lb. 

Pani-phenvleiiediamine, bbl. lb 
Pura-tolmdine, bbl lb. 

Phthalic anhydride, bbl . . . lb. 
Phenol, h S 1% drums. . lb. 

Picric ncid, bbl lb. 

Pvridrne, dom , drums gal. 

Pyridine, imp , drums gal. 

Resorcinol, tcch , kegs ... lb 
Resorcinol, pure, kegs .. . lb. 

R -salt, bbl . lb. 

Salicylic arid, tcch , bbl . . lb. 
Salicylic acid. IRS P, bbl. . lb. 
Solvent nnphtha, water- 
white, drums . . gal. 

Crude, drums gal. 

Sulplmnilie acid, crude, bbl.... lb. 
Thiocarbanilide. kegs .. lb. 

Toluidine, kegs lb. 

Toluidine, mixed, kegs lb. 

Toluene, tank cars gal. 

Toluene, drums fal. 

Xylidines drum* »>. 

Xylene, pure, drums gal. 


j Xylene, com., tanks. , 


0 lb. 

$2.00 - 

$2 50 

ton 

30 00 - 

40 00 

ton 

18 00 - 

25.00 

lb. 

13% 

.14 

lb. 

52 - 

54 

lb. 

1’4 - 

.14} 

lb 

.06 - 

07 

lb. 

37 - 

.38 

lb. 

.07% 

08 

3 1b 2.75- 

oducts 

3.00 

lb 

$0 80 - 

$0 85 

lb 

1 05 - 

1 10 

lb 

38 - 

40 

lb 

.16}- 

.17 

lb. 

24 - 

.25 

lb. 

.75 - 

1.00 

lb. 

.65 - 

.70 

lb. 

.70 - 

75 

lb 

1 40 - 

1 45 

gal. 

30 - 

.35 

gal. 

26 - 

. 32 

gal. 

.33 - 

.35 

lb 

85 - 

.90 

lb 

.75 - 

.80 

lb. 

72 - 

.75 

lb. 

.57 - 

.65 

lb 

.25 - 

27 

lb. 

.20 - 

.23 

Ib. 

.55 - 

.60 

lb. 

.24 - 

.25 

lb. 

.80 - 

.90 

lb. 

.75 - 

.90 

lb. 

.25 - 

29 

lb. 

.24 - 

.26 

gul. 

1 40 - 

1.50 

gal. 

1.40 - 

1.50 

lb. 

.07 - 

.09 

lb. 

50 - 

60 

lb. 

.41 - 

.42 

lb. 

19 - 

.20 

lb. 

.22 - 

.23 

lb. 

.30 - 

.32 

lb. 

.35 - 

.40 

lb. 

.20 - 

.22 

gal. 

.25 - 

.30 

lb. 

.50 - 

.52 

lb. 

.80 - 

.85 

lb 

.95 - 

1.00 

lb 

3.00 - 

3.50 

lb. 

.08 - 

10 

lb. 

.95 - 

1. 10 

lb. 

.06 - 

.06} 

lb. 

.07}- 

.08 

lb. 

.08}- 

.09 

lb. 

.58 - 

.65 

lb. 

.60 - 

.65 

lb. 

.10 - 

.12 

lb. 

.30 - 

.35 

lb. 

.15 - 

.17 

lb. 

1 15 - 

1.20 

lb. 

2 30 - 

2 35 

lb. 

17 - 

. 20 

lb. 

.90 - 

.92 

lb. 

.10 - 

.12 

lb. 

13 - 

.15 

lb. 

1 15 - 

1.20 

lb. 

1.20 - 

1.25 

lb. 

.17 - 

.20 

lb. 

.74 - 

.75 

lb. 

55 - 

.65 

lb 

1.45 - 

1.50 

lb. 

.90 - 

.95 

lb. 

.35 - 

.38 

lb. 

50 - 

.55 

lb. 

.20 - 

.22 

gal. 

nominal 

gal. 

2 30 - 

2 50 

U> 

1 50- 

1.55 

lb. 

2 00 - 

2.10 

lb. 

.60 - 

.65 

lb. 

.40 - 

.42 

lb. 

.45 - 

.47 

gal. 

.37 - 

.40 

gal. 

.22 - 

.24 

Ib. 

.18 - 

.20 

lb. 

.35 - 

.38 

lb. 

1 20- 

1.30 

lb. 

.30 — 

.35 

gal. 

.35 - 

.37 

£■ 

.40 - 

.43 

.40- 

.45 

gal. 

.45 - 

.50 

gal. 

.40- 

.42 

gal. 

.30-. 
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Naval Stores 


It op in B-D, bbl 280 lb. 

Rosm F-L bbl. ■ 280 lb. 

Rosin K-N, bbl 280 lb. 

Rosm W.G-W.W., bbl 2801b 

Wood rosin, bbl. . ,280 1b 

Turpentine, spirits of, bbl . gal. 
Wood, steam (list., bbl. . . gal. 

Wood, dent dint., bbl,... gal. 

Pine tar pitch, bbl. . . 200 lb. 

Tar, kiln burned, bbl 500 lb 

Retort tar, bbl. ... • 500 lb. 

Rosin oil, first run, bbl. . . . gal. 

Rosm oil, second run, bbl gal 

Roam oil, third run, bbl . gal. 

Pine oil, steam dial. . gal. 

Pme oil, pure, dest. dist.. . . gal. 
Pine tar oil, ref gal. 

Pine tar oil, crude, tanks 

f o b Jacksonville, Fla . gal. 
Pine tar oil. double ref , bbl gal. 
Pine tar, ref \ thin, bbl gal. 

Pmewood creosote, ref , bbl gal. 


16 15 
6.25 

6 55 

7 35 
6 25 
I 52 
1 35 
I 25 


.43 - 
47 - 

.53 - 


$6 40 

6 95 
8 05 


6 00 
12 00 
11 00 


<10 

.85 

.46 

.35 

.75 

25 

.52 


Vegetable Oils 


Castor oil, No 3, bbl 
Castor oil. A A, bbl. 

China wood nil, bbl 
Coconut oil. Ceylon, bbl 
Coconut ml. Cochin, bbl.. 
Corn ml, crude, bbl . 
Cottonseed oil, crude (f o.b. 
mill), tanks 
Summer yellow, bbl. 

Winter yellow , bbl 
Linseed oil, raw, car lots, bbl 
Raw, tank cars (dom ) . . 

Roiled, 5 bbl lots (dom ) 
Olive ml. denatured, bbl 
Palm, Lagos, casks 
P dm kernel, bid 
Peanut ml, erude, tanks (mtlR 
Peanut oil, refined, bbl . 
Rapeseed ml, refined, bbl 
Rapeseed oil, blown, bill 
Soya bean ( Manchurian), bbl 
Tank, Lob Pacific coast. . 


Fish Oils 


Menhaden, light pressed, bbl. 
White bleached, bill . 
Blown, bbl 

Whale No I crude, tanks, 
coast 


Dye & Tanning Materials 


05 

30 00 
OR 

60 00 

05 


$0 17 
02 - 
04 - 
.20 - 
.08 - 
08 - 
. 14 - 
.04 - 
24 - 
14 - 
. 19 - 
.09 - 


$0 18 
01 
05 
2? 

09 
.09 

18 

05 

.26 

.17 

.20 

10 


. 04}- .05 

.061- .07 


! >>vi-dn i, bags ton $38 00 $39 00 

Rustie, sticks ton 30 00 — 35 00 

Fustic, chips, bags . . lb 04 - 

Logwood, sticks . ton 28 00^ 

Lop wood, rlupN, brtjfH * .. lb 02[~ 

Sumac. h*aves. Sicily, bags . ton 65 00 

miunic, ground, bags ton 55 00 

Sumnc, domestic, bags . ton 35 00 - 

Tapi oeu Hour, bags lb 03* t - 

KXTRACTS 
Archil, cone . bid lb 

Chestnut. 25' , tannin, tanks lb 
1 )n l-divi, 25' , tannin, bbl lb 

Fustic, crystals, bbl lb 

Fustic, liquid. 42 \ bbl . lb 
Gambler, lu i , 25*’, tannin, bbl. lb 
Ilematmc orvs , bbl lb 

Hemlock, 25*’, tannin, bbl Jb 
Mvpernie, solid, drums lb 

lUperine, liquid, 51°, bbl . lb 
Logwood, ervp , bbl .. lb 

Logwood, |ii| , 51', bbl. lb. 

Quebracho, solid, 65' ,' tannin, 
bbl lb. 

Sumac, dom , 5 1 * , bbl., . . lb. 

Waxes 

Bayberry, bbl. lb 

Beeswax, refined, dark, bugs lb 
Beeswax, refined, light, bngs . lb 
Beeswax, pure white, oases. 1! > 

Candellila, bags. jb. 

Carnnuba, No I, bags . lb. 

No 2, North Country, bags lb. 

No. 3, North Country, bags lb. 

Japan, eases lb. 

Mont an, crude, bags. lb. 

Paraffine, erude, match, 105- 

llOm.p lh. 

Crude, scale 124-126 m.p , 
bags . jb. 

Ref., 1 18-1 20 m p., bags b 

Ref , 125 m p„ bags . . lb 

ReU28-n0m.p .bags }b 
Kef , 133-1 35 m p , bags lb. 

Ref . 1 35- 137 m p .bags lh 
Stearic acid, agio pressed, bags lb. 

1 )ouble pressed, bags , . lb. 

Triple pressed, bags .. . lb. 

Fertilizers 

Ammonium sulphate, bulk, 

f o b. works 100 lh. 

F ii.s. double bags 100 lb. 

Blood, dried, bulk unit 

Bone, raw, 3 and 50, ground . . ton 
Fish scrap, dom., dried, wks unit 
N itrate of soda, bags 1 00 lb. 

Tankage, high grade, f.o.b. 

Chicago tm*t 


Phosphate rook, f o.b. mines, 

Florida pebble, 68-72% . . ton $4 00 - $4 50 

Tennessee, 78-80% ton 6 00 - 8 25 

Potassium muriate, 80% , bags ton 35 00 - 36 00 

Potagputn sulphate, bags unit I 00 - 


Crude Rubber 


Para — Upriver hne lb 

Upriver coarse lb 

Upriver cauclm hall lb 
Plantation — First latex crepe lb 
Kibbl'd smoked sheets lb. 
Brown crepe, thin, 
clean lh 

Amber crepe No I lb 


$0 33 - 

Sj: 

at 

31 - 
31 - 


$0 33) 

28 

30 

.35 

.35 

32 

32 


Miscellaneous Materials 

Asbestos, erutle No I, 

f o b., Quebec, . nil ton $45(1 00 $550 00 
Asbestos, shingle, 1 o.b , 

Quebec sh.ton 60 00 - 80 00 

Asbestos, cement, f.o.b., 

Quebec all. ton 15 00 - 17 00 

Barytes, gid , white, fob 

net ton 


lb 

$ 13)- 

$ ij; 

Barjtes, grd , off-color, 

11) 

14 - 

141 

f u h mills bulk 

net ton 

lb 

22*- 

23 

Barytes, float ed, fo 

b. 

lb 

101- 

101 

St Louis, bill 

not ton 

lb 

lo} - 


B a r v t e s, crude f n 

h. 

lb 

.121- 


mines, hulk 

net ton 




Casein, bbl , teeli 

lb. 

lb. 

.101- 


(’hum clay (kaolin) crude, 

lb. 

• 12)- 

12) 

f u h (Jn 

net t on 

lb 

1) - 

l»i 

Washed, f 1, b Ga 

net ton 

gal. 

1 01 - 


Powd .fob Ga 

net ton 

gal. 

96 


(’rudef n b Vu 

net ton 

gal 

1 05 


Ground, f 0 b Va 

net ton 

gal 

1 10 - 

1 15 

Imp , lump, bulk 

net ton 

lb 

081- 

08) 

Imp , powd 

net ton 

lb 

.09) - 


Feldspar, No 1 pottery 

.long ton 

lb. 

13)- 

n; 

No 2 pottery 

long ton 

lb 

.17 - 


N'o | soap 

long ton 

gal 

85 - 

66 

No 1 Canadian, f.o 

h 

gal. 

90 - 

91 

mill 

long ton 

fc. 

.121- 


Graphite, Ceylon, lump, first 

lb 

JO*-. 


quality, bbl 

lb 




Ceylon, elnp, bbl 

lb. 

ils 



High g r a d e amorphous 




crude 

ton 

gal 

$0 70 - 


Gum arable, amber, 

sorts, 

gal. 

72 - 

74 

bags 

lb 

gal. 

.76 - 

78 

Gum tragaennth, sorts, bags H>. 




No l.bagH 

ll> 

lb 

06)- 


Kicsclguhr. f 0 b Cal 

toll 


16 00 - 
13 00 - 


9 00 - 
II 

7 00 - 

8 00 - 
13 00 - 

8 00 - 
1 3 00 - 
15 00 - 
45 00 - 
6 00 - 
5 Ofi - 
7 00 - 


20 00 

15 00 

28 00 

9 25 

12 

9 00 
9 00 
20 00 
12 00 
20 00 
20 00 
50 00 
7 00 
5 50 
7 50 


25 00 - 27 00 


.06 - 
.05 - 


.06) 

.05) 


35 00 - 50.00 


Fob N Y ton 

Magnesite, crude, f o b Cul ton 

Pumice stone, imp .casks H> 

Dom , lump, bbl lb 

Dom , ground, bbl lb 

Shellac, orange fine, bags 
( Range superfine, bags. 

A C garnet, bags . 

T N , bags 
Silica, glass sand, f 
Silica, sand blast, f 
Silica, amorphous, 250-mesb, 
f o h III. 

Silica, bldg sand, f 
Soapstone, coarse, 
bags 

Talc, 200 mesh, fob, Vt 

bags 

Talc, 200 mesh, fob Oh, 
bags 

Talc, 200 mesh, fob. 

Angeles, bags. 


ob Tnd 
oh I ml 


u.h Pa. 
f o.b. Vt 


.15 - 
.50 - 
1.75 - 
40 00 - 
50 00 - 
14 00 - 
03 - 

05 - 

06 - 
82 - 
B4 - 

79 - 

80 - 
2 00 - 
2 50 

17 00 - 

2 00 


16 

60 

1 80 
42 00 
55 00 
15 00 

05) 

05) 

07 

83 

85 

80 

81 

2 50 
5 00 

17 50 
2 75 


$0 28 
30 - 
34 - 
40 
.25 
.40 ■ 
.234- 
.19 ■ 
.15 ■ 
04 ■ 


$0 30 
32 
35 

41 

27 

41 

24 

:!’! 

.04, 


.04 - .04) 


. 021 - 
.03*- 
.031- 
.04 - 
04)- 
05 - 
.14 - 
.141- 
.16 - 


03 

.03’ 

.03’ 

.04) 

.04] 

.05) 


$3 30 • 
4.15 . 
4 60 - 
30.00 • 
5.00 • 
2.621 


$3.40 
4 25 

35 00 
5.10 
2.65 


4,70 - 4 80 


Refractories 

Bauxite brick, 56' L Al/lj. f n b. 

Pittsburgh tc 

Chrome brick. 1 <» b Fast cm ship- 
ping points 

Chrome cement, 40-50*’, C^Oa 
40-45* „ Cr-Aht, sacks, fob 
Eastern slipping points 
Fireclay brick, 1st quality, 9-in 
shapes, f o b Ky wks 
2nd. quality, 9-in shapes, f.o b 

Magnesite brick, 9-in straight 
(f o.b wks ) 

9-m arches, wedges and kevs 
Scraps and splits 

Silica brick, 9-m sizes, f.o b. 
Chicago district 

Silica brick, 9-m sixes, f o b 
Birmingham dint net . 

Fob Mt Union. Pa 
Silicon enrbide refract, brick, 9-in 


Ferrotungstcn, 70-80%, 
per lb. of W . . , lb. 

Ferro-uranium, 35-50% of 
U per lb nfU . lb 
Ferrovanadium, 30-40%, 
per lb. of V lb 


*0.85- 10.90 

6 00 - 


3 75 • 


4.00 


Ores and Semi-finished Products 

crushed, 


Bauxite, dom 

dried, I u b shipping 
points ton 

Chrome ore, C'nlil concen- 
trates, 50*’, mm CrjOj, ton 
Cif Atlantic seaboard . ton 
Coke, fdrv .fob mens ton 
Coke, furnace, I o b ovens ,. ton 
Fluurspar, imivcl, f.o b, 

mines' Illinois ton 

Ilmemlo, 52’ , Fit )< lb. 

Manganese ore, 50% Mn, 

cit M tan tic seaport unit 

Manganese ore, chemical 
(MnOjt . ton 

Molybdenite, 85%, MoSj, 

lb. 


$6 50 - $8 75 


ton 7 00 - 8 00 
ton 6 50 - 9 00 
’ton 7 00 - 9 00 


per lb MoSj, l*s[ Y 
Mouunte, per uml of ThUj, 
c i I , \tl seaport 
Pyrites, Span , tines, c i f 
A 1 1 seaport 

Pvritt \ Sp-fti , furnace sire, 
e l f All seapi irt . 
Pyrites, dom fines, fob 
tomes, Ga 
Rutile, 95* , Ti(> 2 
Tungsten, seheehtc, 60* , 
WOs and ov 
WO* 

Tungsten, wolframite, 60*,, 
WO* and over, per UJi 
WOj 

Uranium ore (curnotitc) pi 
lb of U,i< H 

Uranium oxide, 96* % per II 

UjjO« 

Vanadium pentoxtde, 99* 
Vanadium ore, tier 1b V»<>( 
Zircon, washed, iron fre 
f o b. Pablo, Fla 


lb 


unit 


unit 

lb. 


22 00 - 
18 50 - 
8 25 - 
7 00 - 

21 50 

. 011 - 

.33 

75.00 - 

.65 - 

.06 - 

111- 

.11*- 

.12 
.12 -. 


23 00 
19 00 
8 50 
7.25 


. 01 ) 

80. Ou 
.70 
0B 
.12 
.12 


unit 

8.50 - 

8.75 

it 

unit 

:>r 

8.00- 

8.25 

lb. 

3.50 - 

3.75 

[> 

. lb 

2 25 - 

2.50 

lb. 

1 2 1)0 - 

14.00 

k lb. 

1 00 -. 


e, 

lh 

04*- 

.13 


Non-Ferrous Materials 


16 00 - 20 00 


(’upper, electrolytic . .. 

Aluminum, 98 to 99% 

Antimony, wholesale, Chinese and 
Japanese 

Nickel, virgin metal .. .. .. 

Nickel, ingot and shot 

Monel metal, shot and blocks 

Monel metal, ingots . . .. 

Monel metal, sbeel burs 

'I’m, 5-tun lots, Straits 

Lead, New York, spot 

Lead, K St Louis, spot 

Zinc, spot, New' York .. . . . 

Zme, spot, F St Louis 

OTHER METALS 
Silver (commercial). 

Cadmium 

Bismuth (5001b lots) 

Cobalt 


Platinum 

Iridium 

Palladium 

Mercury 


( ’enls per Lb 
16 75 17 00 
25 1,0-25 50 

8 75-9.00 
25 00-27.1)0 
29 00 

32.00 
38 00 

45.00 
50 00 

8.25 
8 25 

8 00 - 8.10 

7.70-7.85 


ton 

ton 


1,000 

ton 

ton 

ton 


1,000 

1,000 

1,000 


$45-50 


50-52 

23-27 


65 68 
B0- 8 5 
85 

48-50 

48 5ft 

42-44 

1,100.00 


Ferro-Alloys 


Ferrot it aiiium, 15-18% 

’ N % N " Ut ’’ ra *‘ l “' l0 „ ,200.00 -,225.00 

^ |(i 

4-6%. C...V lb. .12- .13 

Ferromanganese, 78-82% 

Mn, Atlantic acabd. ... nn 

dutvnaid gr. ton 110.00 - 112 00 

SpicgeleLcn, 1 9-21% Mn.. gr. ton 35.00 - 37.00 
Ferroniolybdenum, 50-60% 

Ferrosflicom 10*1 5%. . . . . gr! ton 38 00 - 40 00 

E1S i8'8:.i8:8 


oz. 

$0.67 

lb 

1. 10 

. lb. 

2 55 

lb 

2 6 5$ 2. 85 

. lb 

1 00$ 1.05 

oz 

110 00 

oz 

260 00$ 275. 00 

oz 

79 00 

751b. 

69 00$ 70. 00 


FINISHED METAL PRODUCTS 

W urelmuse Price 

Cents per lib. 


Copper sheets, hot rolled . . 

(kipper bottoms 

Copper rods . 

High brass wire 

High brass rods 

Low brass wire 

Low brass rods 

Brassed brass tubing 

Brazed bronze tubing. ... 
Seamless copper t uhing 
Seamless high brass tubing. . 


20.75 

30.75 

20.50 
19 50 
17 00 
21 10 
22 00 

24 25 
29.00 

25 25 

23.50 


1 1 . 30(«) 11.50 
II 25(ail1 50 
9.25$ 9.50 
5.75$ 6.00 
3.50$ 3.75 


OLD METALS— The following are the dealer** 
purchasing prices in cents per pound: 

Copper, heavy and crucible . 

(’upper, heavy and wue 

Copper, light and bottom* 

Lean, heavy . 

Tvead, tea i aa 

Brass, heavy «' 7? 

Brass, light. \ 

No. I yellow brass turning* 9.30$ 6. Ml 

Zinc 3.5Wj> 9.uu 

Structural Material 

The following base price* per 100 lb. are for 
structural shape* 3 in. by 1 in. and larger, and plates 
1 in. and heavier, from jobbers warehouse* in tne 
citio, named: N ew York CWomo 

Structural shape* *3.29 $3 14 

Soft steel bars. 3 JJ >04 

Soft steel bar shape* > . 19 > ^ 

Soft steel band* 329 > 19 

Plate*, * to I in. thick 3.29 3.14 
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Industrial 

Financial. Construction and Manufacturers News 


Construction and 
Operation 

Alabama 

Holt — Tin* Central Foundry Co will im- 
medintdy commence erection of a new 
1 -story foundry, 140x365 ft., for tin* manu- 
facture of onst-ron pipe for heavy pressure 
service, 2 to 18 in. In dlumotei Head- 
Quarters are at 41 East 42nd St., New York 
Bihminoham- A 1-story foundiy will be 
erected at the plant of the Birmingham 
Machine & Foundry Co., 11th Ave , to ht* 
used for the production of Iron castings. 
It will cost about $12,000, ext lusivr of 
equipment 

California 

Hay Point -The West (’oast Chemical 
To., 77 O’Farrell St., San Francisco, has 
leased a portion of the local plant of the 
Pacific Coast Shipbuilding Co for the 
establishment of a temporary factory for 
the manufacture of sulphur specialties as 
used in the rubber Industry, and chemical 
byproducts A 5-ncio tract of land has 
been secured In this same section, and at 
an early date it Is purposed to commence 
the erection of a large plant, i^t which time 
the temiHirury works will be abandoned 
F A. Somers and II. R. Host wick bead the 
company 

Fi'LLEIiton -The Orange County Brick & 
Tile Co., recently organized, has acquired 
property from the Moore Brothers Sand 
Co as a site for a new plant for the manu- 
facture of brick, till* and affiliated burned 
clay products The works will be equipped 
for an Initial production of about 40,00(1 
bricks per day, and are estimated !<> cost 
approximately $50,000, with mndiinen 
The company Is headed h> F C Krause, 
J W. Carmichael and J, .) Lille) 

San Duccio — The Union Oil Co. Union Oil 
Bldg., Los Angeles, has acquired pioperty 
at San Diego, and plans for the erection of 
a new storage and distributing plant, with 
Initial capacity of about 80,000 gal 

Redlands The Jones Vinegar Co has 
tentative plans under eonsldei ation for ex- 
tensions in Its plant to double approxi- 
mately the present capacity. The company 
In a recent Industry, having been operating 
since last fall. 

San Francisco— The Bannei Refining 
Co.. Kohl Bldg, is arranging for the im- 
mediate erection of a new plant in the 
vicinity of Seattle, Wash., to cost about 
175,000. Plans are also being considered 
or an oil reflnerv In southern California 
or Arizona, to cost approximate!) a Fk** 
amount. 

Richmond- -The Pacific Sanitim Vlfg 
Co , manufacturer of sanitar) fixtures, has 
commenced the erection of an addition to 
Us plant nt California, 5th and Hermley 
Sts., estimated to east approximated $150,- 
000, v, Itli equipment 

Connecticut 

Bhi purport — The Contract Plating Co, 
725 North Washington Avo., Is planning for 
the installation of lahoratoiy equipment 
for chemical and other service R J 
O’Connor is in < barge. 

Windsor Iam'kk C H Dextei & Sons, 
manufacturers of paper products, have 
taken bids on a general contract and plan 
for the early erection of a 4-stor\ and 
basement addition, 51x100 ft., to be used 
for the most part as a beater department 
Greenwood & Noerr 847 Main St , Hart- 
ford, Conn., are consulting engineers 


Cnicauo — G utmann & Co, 1511 Webster 
St leather tanners, will soon take bids 
on a general contract for the erection of 
„ 4-stoiy addition to their tannery, esti- 
mated to cost $50,000. I. S. Stein, 35 South 
Dearborn St., i8 architect 

Chicago — The Asbestos Products Co, 220 
South La Salle St., has purchased the 
fa< tory of the General Combustion Co at 
2100 Fullerton St, from L L Mullins, 
icceiver. for a new plant The site aggre- 
gates 150x170 ft., with 1-story and base- 
ment building, 50x100 ft. The property 
was secured for a consideration of $11,000. 
Machinery will be installed at an early 
(Into. 

Iowa 

Sioux City — The Stoux City Brick & Tile 
Co 9 West 3rd St . has awarded a general 
contract to William Klinger, Warnoek 
Bldg , for the erection of a now plant con- 
sisting of seven buildings, estimated to 
tost about $100,000. The main structure, 
to be used for operating machinery, will 
be 5-story, 60x80 ft. ; the other buildings, 
all 1 -story, will be 44x1 36 ft., 45x126 ft., 
6(tx60 ft., 38x60 ft., 38x44 ft., atid 24x52 ft. 
Work will be commenced at once P P. 
Mahoney Is president and general manager 

Kentucky 

Carter — The Ashland Limestone Co has 
plans under consideration for the Installa- 
tion of additional equipment at its plant, 
including power bouse. The company has 
a tract or 100 acres of land, and plans 
for extensive output M. E S Poseg, P. O. 
Box 668, Ashland, Ky., is manager and 
engineer 

Lexington — The board of directors, State 
Univeisity of Kentucky, has commissioned 
Coolldgc & Shnttnck, Ames Bldg., Boston, 
Mass, architects, to prepare plans for a 
2-story and basement addition, 56x110 ft., 
to the chemistry building at tin* institution, 
estimated to cost approximately $80,000. 
Frank McVey is president. 

Owknkhoro- -Bolgcr Medley have plans 
m pnparation for the construction of a now 
local plant for the manufacture of brick 
and tile products, estimated to cost $60,000 

Maryland 

Baltimore — The Maryland Glass Carp., 
Linden and Ontario Sts, will immediately 
commence the erection of a 1-story addition 
to its plant, 40x120 ft, estimated to cost 
$25,000. A general building contract has 
been let to the Austin Co., Bulletin Bldg.. 
Philadelphia, Pa. 

Elkton - The Beacon Hill Brick Co, 
lecontly organized with a capital of $80,000, 
is perfecting plans for tin* operation of a 
new plant In the Beacon Hill section for 
the manufacture of brick and tile products 
Equipment will be provided for an initial 
working force of about 35 men John Mat- 
tiuse and James F. Evans, Elkton, head 
the company 

Hancock-- The Maryland Glass Sand Co. 
has plans under way for extensions and 
improvements in its plant for considerable 
Increase in capacity. It is purposed to elec- 
trify the complete works, and equipment for 
this purpose will be installed. The corn- 
pan) has recently arranged for an increase 
in capital from $150,0(1(1 to $250,000 for 
expansion. 

Baltimore The Prudential Oil Corp , 
Fairfield, has taken title to a tract of land. 
161x945 ft , heretforo held by the United 
States Industrial Alcohol Co., for a con- 
sideration of $23 500, and will use the site 
for tlu* construction of a new oil storage 
and distributing plant. 

Massachusetts 


of*tho Clippert & Spaulding Co., with rated 
capacity of about 70,000 face brick per day. 
Immediate possession will be taken and 
plans developed for increased output. It Is 
purposed to install additional machinery to 
double, approximately, the present capac- 
ity. 

Detroit — Contract has been awarded to 
the Austin Co.. Penobscot Bldg, for the 
erect’ on of a 1- and 2 -story foundry at the 
plant of the United States Radiator Co., 
Campbell Ave., estimated to cost $101,000, 
with equipment. It will be devoted to the 
production of iron castings. 

Mr skf.gon — The Central Paper Co. has 
work under way on two additional buildings 
at its plant, to be used for general manu- 
facturing. The structures will cost in excess 
of $90,000. 

Minnesota 

Minneapolis — The Diamond Steel Prod- 
ucts Co, 1414 Marshall St, is perfecting 
plans for the erection of a new 2-story plant 
addition George C Bouthlnon is one of 
the heads of the company in charge 

New Hampshire 

East Jaffrey — The New Hampshire 
Match Co , Keene, N. H., is arranging for 
the early installation of machinery at its 
new local plant now in course of comple- 
tion It will be 1-story, 50x148 ft and 
estimated to cost approximately $25,000, 
exclusive of equipment. L F Dickenson 
heads the company. 

New Jersey 

Newark — The Eastern Steel Castings Co., 
a subsidiary of the American Brake Shoe 
& Foundrj Co., 30 Church St., New York, 
lias taken over the plant of the patent 
company at Ave. L and Edwards St., New- 
ark, comprising three main buildings, 230x 
480 ft. 60x230 ft. and 60x200 ft, on large 
tract of land. The plant will be used for 
the production of steel castings, and will 
bo equipped to develop n total output of 
1,000 tons per month The Eastern com- 
pany recently acquired the plant and busi- 
ness of the Bayonne Steel Casting Co., 
Oak St, Bayonne, N. J, and will remove 
tills works to the new location. William D. 
Sargent, formerly head of the Bayonne 
company, will be president of the Eastern 
organizat'on 

Bloom shi’KY — T he Bloomsbury Graphite 
Co. lias authorized the immediate rebuilding 
of its local plant devoted to the manufac- 
ture of graphite products, foundry facings, 
etc , recently destroyed by fire with loss of 
about $10,000 New grinding and other 
machinery will be installed to double the 
former capacity. 

Newark — H. F. Sommer & Co , 219 Wil- 
son Ave, operating a leather tannery, will 
build a 1-story addition to their plant at 
12-16 Baris St, including impi ovemonts in 
the present structure, estimated to cost 
$15,000 

Bayonne-- The Tide Water Oil Co., 11 
Broadway, Now Yoik, has filed plans for 
the erection of a new building at Its local 
refinery and additional tanks, estimated to 
cost $25,000. 

New York 

Brooklyn — Plans are being completed 
and bids will soon be asked for the erec- 
tion of a 2-story addition, 54x100 ft , to the 
plant of Abraham Wcrbelovskv, 83 Mcserole 
St., manufacturer of glass products to be 
located at 57-59 Scholl St., estimated to cost 
close to $40,000. Harry J Nurlek, 44 Court 
St., is architect. 

Buffalo — Spencer Kellogg & Sons, Dela- 
ware St , manufacturers of linseed, core and 
other oils, will build a new addition to their 
plant at Michigan and Ganson Sts , to cost 
about $12,000. It will be used for general 
operating service. 

North Tonawanda Tin* Ilerachell-Spill- 
nian Motor Co., Sweeney St , is planning 
for the immediate rebuilding of the portion 
of its heat-treating department, damaged 
by fire March 4. An official estimate of loss 
has not been made. 

North Carolina 

Font Oaks — The Meadow* Brick Co., re- 
cently organized with a capital of $25,000, 


Illinois 

Chicago— The Plunkett Chemical Co.. 
2940 South Park Ave., has purchased prop- 
erty at 85th and Morgan Sts., 116x160 ft . 
improved with a 4 -story and basement 
building totaling about 60,000 sq.ft., for a 
consideration or about $100,000, and plans 
for the Immediate establishment of a new 
plant, It Is purposed to remove the present 
works to the hew location, following repairs 
and Improvements In the structure. 


ii,,,. mm. . .. has tentative plans under consideration for 

K the installation of additional equipment of 
^ develop a maximum output in excess of 
t" ”nnn r5 *i> tf fn"L n ° n ”5,000 bricks per day New day loading 

2* ii S & ( 816 machinery will be purchased. J W. Sanders 

High St., Holyoke, is architect present, and w. H. Smith, secretary 

. , anu treasurer, 

Michigan Ohio 

Lavsinq — T he Briggs Co., manufacturer M ' „ „ _ _ . 

of brick and other burned clay products. East Paubswnid— 1 The W. S. George Pot- 
with plants at Grand Rapids and Grand tery Co. manufacturer of general ware, ha* 
Ledge. Mich., has acquired the local works completed plans and will break ground at 
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once for the erection of a 2-story addition. 
1^6x400 ft., on site of the old East Palestine 
liottery, destroyed by Are some time ago 
a tunnel kiln will be installed in the new 
which is estimated to cost close to 
tS 10 000 with equipment Facilities will be 
provided for the employment of about 400 
operatives. W. S. George heads the com- 
pany. 

Columbus -H. C. Godman. 35th St . has 
plans nearing completion for the erection 
nf a new plant at West State and Lucas 
Sts to be equipped for the manufacture of 
lVathorboard products. Richards, McCarty 
& Hulford, 584 East Broad St., are archi- 
tects. 

Pennsylvania 

Martin’s Creek. — The Alpha Portland 
Cement Co.. Easton. Pa., will make exten- 
sions and improvements in its local null 
including the installation of a new power 
i»lnnt and waste heat equipment, the latter 
to provrae for more economical operation 
Other apparatus will also be purchased 
The company has arranged an appropria- 
tion in excess of $1,000,000 for extensions 
and betterments in its other mills in diffo 
, nt parts of the country. 

Hazleton — The Hazleton Iron Works Co 
has tentative plans under consideration tor 
the rebuilding of the portion of its iron 
foundry, recently destroyed by fire with loss 
approximating $50,000, including equipment 
York The Emigsvillc Lime & Shale Co , 
Kmlgsville, near York, has preliminary plans 
in progress for the rebuilding of the por- 
tion of its plant destroyed by fire March 8. 
An official estimate of loss of buildings and 
machinery has not been announced 
Hillsvillk— F ire, March 2. caused by an 
explosion, destroyed a portion of the Quaker 
Falls plant of the Grassed! Powder to, 
mar Hillsville, with loss estimated at 
$ 1 1,000 It is planned to rebuild. 

Texas 

Lubbock— The Lubbock Cotton Oil Co . 
i i t entlv organized with a capital of $150,000, 
lias plans nearing completion for the erec- 
tion of a new local plant to cost about 
$'(10,000, including machinery. Bids wil 
s n*n be asked. G. A. Simmons is general 
manager. 

Smith’s Bluff' — The Pure Oil Co., Pure 
oil Bldg., Columbus, (). is perfecting plans 
lor the erection of a new refining plant on 
local site, recently acquired. It will have 
a capacity of 10.000 bbl per day, and will 
include a gasoline refinery, with 26 ‘‘crack- 
ing'' process units. It is estimated to cost 
in excess of $300,000. including machinery. 

Port Arthur — The Gulf Refining Co, 

I- lick Annex, Pittsburgh, Pa., htt » arranged 
an appropriation of more than $10,000,000 
lm extensions and improvements In its local 
nil refinery. The work will Include an addi- 
tmn to the main plant, with 94 oil stills ; 
i tension to the chloride process depart- 
ment used for gasoline production ; addition 
in the sulphuric acid works to provide a 
total capacity of about 100 tons per day; 
nev, grease and compounding plant, wan 
total floor area of about 100,000 sq.ft.; 
n«*w power and pumping machinery for 
diiierent operating departments; now elec- 
tin' powei plant of 10,000 kw. capacity and 
steam power house of 6,000-hp. rating ; can 
manufacturing works and additions to tank- 
age department, the latter including 66 new 
si eel tanks and auxiliary equipment with 
< ipat it v of 500 000 bbl. The company will 
also biiild an addition to concrete wharf. 
George V. Taber Is vice-president in charge. 

Brmckenridow — T he Acme Brick Co., Fort 
Worth, Tex., has tentative plans under con- 
sideration for the construction of a new 
plant at Breckenridgc. A site is being 
sele< ted. W. R. Brennt is president. 

W aco — T he Waeo Lime & Products Co., 
foimeily known as the Koury Calcium Co., 
McGregor, Tex., has work under way on a 
new local lime plant with capacity of about 
100 tons a day. A hydrator and other 
equipment will be provided for larger output 
in the near future. John L. Spurlin, Jr., 
Waco, is secretary. 

Virginia 

Roanoke — The Roanoke Tire & Rubber 
Go, Terry Bldg., has commissioned B 
Mitchell, Seaboard Bank Bklg., architect, 
to prepare plans for its proposed new 8-story 
Plant in the WeBt Ena section, 50x180 ft., 
for the manufacture of tires and other 
rubber products. Alfred Buck is head of 
the company, in charge. 

West Virginia 

Newell— The Homer ILaughlin China Co. 
is completing plans for tbe erection of a 
hew plant unit on the old golf links, Ohio 
River, to consist of a main 1-story structure, 


220x800 ft., estimated to cost in excess of per day. The plant has been closed recently 
*fino nno with mnrhinprv Throe tunnel for recall's and improvements. 


r ri 

or repairs and improvements. 

Iron and Steki. -The Joseph E. Thropp 
Co ine , Cumberland, Md., recently suc- 
ceeding to the blast furnace and iron prop- 
erties of Joseph E. Thropp. has improve- 
ment and lepair work in progress at the 
stack, and plans to blow in at an early date. 
The furnace has been idle for some months 
Citizens’ Lumber Co. consisting of about past. Operations me also being resumed 
in acres of land in the Leo's Hill section, at the coke ovens and limestone quarries 
The new owner will continue the operation of the company 

>f the plant and has plans m progress The Eastern Steel Co. Pottsville, Pa., Is 

.... » lw, u IW.U’ u/rtrlru mi iwltnin- 


$600,000. with machinery. Three tunnel 
kilns, Harrop type, will be constructed, one 
to be used for bisque ware, another for 
glost material and the thlid for decorating 
service Work will l>e commenced at an 
earh date. Marcus Aaron is president. 

Paukehrbpro — -Tin' plant of the Parkers- 
burg Brick Co. has been acquired by the 
Citizens’ Lumber Co . consisting of about 


oi me piuni ana nas pmns m pi 
for the erection of a new works on adjoin- 
ing site, with daily capacity of about 75.000 
bricks, estimated to cost $100,000. with 
machinery. 


Wisconsin 

Stevens Point — The Consolidated Water 
Power & Papei Co, has completed plans 
and will soon break ground for the con- 
struct. on of a 2-story addition to its local 
mill, estimated to cost approximately 
$1. Ml. 000, with machinery. L, A. Be Guers 


i ne run hi cm i on-,-, ' 

advancing operations at its local plant ana 
additional open-hen rth furnaces will soon 
he lighted. Part of the works will be placed 
on a double turn at once, giv’ng employment 
to an increased operating force 

The McKinney Steel Co., Cleveland, O.. 
has resumed operations at its two furnaces 
at Josephine, near Blairsvllle, Pa., follow- 
ing a suspension for about 24 months. It l« 
expected to maintain pioduetion for an 
Indefinite period, giving employment to a 
$1 ;»U.000, with machinery. L, A. Be Guers. large working quota The company is plan- 
Wood Block, Wisconsin Rapids, is engineer. n j nj . to blow In its furnace on the Genesee 
George W Mead heads the company. River near Rochester, N Y , early in April, 

and the stack is being made ready. 

1 1 e, j Lnvino & Co.. Philadelphia. Pa , has 

blown in Ws blast furnace at Lebanon, Pa., 
after a suspension for nearly 2 years. This 
makes the second stack of the company 
in Bethlhem County in service All five 
stacks of the Bethlehem Steel Co, in this 
same county, are still inactive. 

The Carnegie Steel Co . Sharon, Pa., is 
making ready to apply the torch to Its No. 

4 blast furnace heie, after an idleness or 
about 86 months. With this stack In »erv- 
ice, all furnaces ol’ the company wall be 
producing for the first time since April, 
1920, Throughout the Pittsburgh district, 
49 of the 59 furnaces of the company are 
now on the nctive list 

Steel mills In the vicinity of Birmingham, 
Ala., are running at capacity, with full 
working forces The Gulf States Steel to., 
is at maximum output at its Gadsden, Ala . 
works and has recently advanced the wages 
of common labor at this plant The Amer- 
ican Steel & Wire Co , at Fairfield, in run- 
ning full. 

Miscellaneous- The Hinckley Corp. Is 
arranging for the resumption of operations 
at Its sulphite mill at Hinckley. N Y. The 
plant has been closed for about 2 years 
past, and ft number of improvements will 
be made, Including repairs to machinery. 
The Standard Oil Co is breaking all pro- 
duction records at its refining plant at 
Whiting, Ind , refinery, and on an average 
of 40,000 bbl., or 2.000,000 gal. of crude 
oil are being handled dally, or about 8,000 
bbl more a day than during tire pre-war 
period of 1917-18. 


Industrial 
Developments 

Leather — The Endicott - Johnson Co., 

Endicott and Johnson City, N Y.. is main- 
taining capacity production at practically 
all of its tanneries giving employment to 
full working forces. The sole leather tan- 
nery has a pioduetion of over 6,000 sides 
of leather per day, with employment of 
150 operatives; the chrome leather tannery 
at Endicott has a dally output of 1,500 
sides, giving work to 100 persons; the 
chrome sole tannery at this same place is 
also giving employment to about 100 work- 
ers, under a capacity schedule of 2.000 sides 
of leather daily; the new upper leather 
tanning plant nt Endicott Is employing' 200 
operatives, with a rated output of 1,800 
sides per day, while the other tannery of 
this same character here is running on a 
basis of 3,800 sides daily, with employment 
of 400 workers ; the calfskin tannery of the 
company produces about 5,000 sides or 
leather per day, with employment of 650 
operatives. 

Dungan, Hood & Co, Philadelphia, Pa-, 
specializing in the production of glazed kid 
leathers, are operating at about 75 per cent 
of capacity. 

Tolman, Dow & Co, Inc., Woburn Mass , 
is operating at regular capacity at its local 
tannery, with bulk of output devoted to 
brow n leathers. 

Glass — The Owens Bottle Co., South 
GluHflboro, N. J., Is running at the highest 
capacity possible with existing working 
force and is said to be seeking additional 
operatives. The plant has orders on hand 
for some time to come. 

The Carr-Lowrey Glass Co., Westport, 

Md , Is maintaining production at its local 
plant, devoted to hollow ware specialties, 
with full working force, ami a recent fire 
at the works, caused by the bursting of a 
20-ton mixing vat of molten glass, will not 
cause any suspension in operations 

The Illinois Glass Co , Bridgeton, N. J., 
is operating at its new local machlno-bjow- Elbert O. Beonarn is 
ing Plant and adding additional workers j. Wright. 500 Park Ave„ Worcester, Mass, 
to tin' force. It is expected to develop treasurer. 

capacity production at an early date. The plastic Products Co. B^troii, 

The majority of the glass plants in the Mich., has been Incorporated with a lapiuii 
vicinity of Millville, Salem and Vineland, of $25,000, to manufacture paints and kin 
N. rl J ar?! operating at capacity, with full rlrcTl product*. The Incorpora ™ »'£ 
working forces, and expect to continue on sell S. Collins, E F. and Alfred B. Govort, 
this basis throughout the spring and well 1940 Highland Ave., Detroit, 
into the summer. The Cyaco Chemical Co.. New York, 

Ceramic—' The Gem Clay Works. Sebring, N. Y„ caro of Jenks & Rogers. 6 1 Wall 
O arc running at maximum capacity with representatives, has been incorporated with 
full working force. Plans are being deyel- a capital of $30,000 

not'd to double the present output and a cals and chemical byprodiu ts. The incor 
number of additions will bo constructed. porators are C., I. and A. .luster. 

The Elk Fire Brick Co., Renovo, Pa., is The Dalton Malleable Casting iCo., 
operating under heavy production and will Warsaw, Ind., has been Incorporated with 
maintain this schedule for an indefinite a capital of $850,000, to manufacture iron 
period. Plans are in progress for the estab- and other metal castings TlieinTOrpi^ra^ 

!mpToy"‘o8° f a h ° USlnB dCTe,OI,ment f ° r uU of 3SSS?.’ 

The Wellsville Fire Brick Co., Wellsville, The National Art Pottery Co., Camden. 
Mo is maintaining capacity operations and N. J., care of S. Stangcr lssard, 314 Matket 
heavy shipments are leaving the plant. A St., Camden, representative, has [been incor- 
full working force is being employed. It porated with a capital of $125JO° 0 ' 
is U exited to advance production with the faeture pottery products 'the ^corpora- 
installation of additional equipment, giving tors are Howard W Willett, Curtis J, 
employment to an increased number of Rothermel and Frederic W. Lincaweaver. 
workers. Th» Missouri Glu® Co., St. Louis. Mo.. 

The Pennsylvania Clay Co. is arranging haa been Incorporated with a capital or 
for the immediate resumption of operations $70,000. to manufacture ^ue. Pa^ e t an( J 
at its Conway, Pa., plant, devoted to the other adhesive products. The Incorporators 
production of paving 'brick. It is expected aref Albert Gp®***. McCune Gill and T. J 
to develop an output of about 60,000 bricks Sheridan, all of St, Louis. 


New Companies 

The Surfix Chemical Co , Detroit, Mich., 
hns been incorporated with a capital or 
$10,000, to manufacture chemicals and 
chemical byproducts The incorporators 
are George W. Stallings, A. V 
Knobloch, 3217 (Ualrmount Avc.. Detiolt. 
The lust noted represents the companj. 

The Leonard Paper goodh Go . BoHton. 
Mass has been incorporated with a ( apilfti 
of $100,000, to manufacture paper products. 
Elbert 6. Leonard is president ; and Andrew 
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Catalogs 

T uk U'KsriNru/or;»K Electric & Mm Co. 
En»t Pittsburgh, Pa, has issued a 20 p age 
booklet, Fold or <1506, entitled "Salient Farts 
on Silent Goa rs " The book lot desenbes tho 
advantages of the uho of niharta gears and 
pinions and gives photographs and data de- 
scribing some of their applications, tables 
of gear data. etc. Thin company has also 
issued Leaflet 1867, which describes elec 
trlcal equipment for coke plant mnchmetv 
Illustrations of the uses of elcitri«it\ in hv- 
produet plants are shown, with leiommen- 
dations as to tho various types to lie used 


The information should be of valiu tu c 
suiting engineers, .superintendents, (, ] ,er e 
glm-crs. master mechanics, etc It em- 
bodies technical and prmtical information, 
oompjetf desciiptlve matter and iJlustra- 
lions of typical drives The installation 
section presents pictnrlnlly reducer drives 
m many large industrial plants, and tu- 
rn* nsions. weights and horsepower ratings 


Tiik Koto fo, Hartford, Conn , in a new 
22-pago booklet illustrates and describes 
Jtoto tube cleaners, ah, steam or water 
driven, for 1 tire tube and water tube hoilels, 
fuel economizers, condensers evaporator's, 
f« « d water heaters, locomotive arch tubes, 
oil stills, etc 


The Ukfkautojukh Manufacturers Assn 
calls attention to a booklet entitled “Brands 
Used in the Itefractories Industry” B 
lists the brands used by pr in t i< ally all of 
lire manufacturers of refructoiv tank and 
is useful to a man who knows tire brand 
la- wants to use, but who doesn’t know who 
makes it A copy will b<- sent gratis on 
receipt of a written request to the associa 
tlon, Mo Oliver Bldg., JMttsbuigh, I’a. 

Tiik Fjiahw Metal Works. Wateibury, 
Conn , lias published a vei > irit<*i eating 
catalog on Flia.se Fund onset 'rubes, v\IC<li 
describes liie teehnleal manut'aituie and 
control exercised In making high gi.nle tub 
ing It illustrates and describes the nianu- 
facture of (ondenser tubes, tlie steps in 
manufacture, tin* properties arid speriiha 
tions, < ondetiser tube service and a list of 
thosi Win* Use the tubes. 

Thk Link -Belt Fo., Niootown, Philadel- 
phia, I'm, has published a I'oi table Loader 
rataiog embiacing its entire line of port 
abb 1 equipment. Copies can b«* obtained bv 
addressing the nianufaeturot s It ioniums 
complete specifications of ail of the stand 
aid nun bines, which Include the one man 
power swiveling loader, tin* port abb bell 
lonvevm tin* standard type “A” ma* him 
for anthracite coal, and “(’S’ Loin tor 
handling sand and gravel 

Chalmers «Vr Williams Fhn ago Heights 
111. have issued a unique pamphlet m the 
form of a book, entitled "The loo a Year 
Flub " It describes and lllustrutes the 
Sv rnons disk ci usher s 

Em it. E iu Nuwrrz New \<ok, i-, dis- 
tributing a booklet on llauhold Sclf-l'nloul 
lug Fentnfug*' Tins centriluge is Built in 
two stvlc.s, cithei half automata oi ahso- 
lulelv automata This booklet loiirnns it- 
self witli tiie half-automatic icntiiing* 1 
solely Tim aiisolulely automata' eentrlfug* 

Is the subject matter of another booklet 
width will lx seal to those desiring it The 
half automata centrifuge will handle smh 
mah rials as calcium laihonit* iiileluni 
sulphate, magnesia caibouat'', birium sul 
ptmtr, baiium laibormtc, alumina, ivanalc 
slimes, tlolatron concentrates xtanh. short 
fibers, et< , which at i*resent are handled 
by the various makes of h if ami i ot u v 
slid 'on fill eis In addition it is dalmcd 
that it will tiller fine to iusi.se . ivstals of 
a n v < henneal » ompositam 

F .1 Ryan & Fo Philadelphia . Pa., have 
Issued a build in on oil Inn nets fm all in- 
dustrial heating operations || contains In 
formation on tin 1 way of dot* i mining the 
amount of air neiessarv fm piopet com 
biisfion and the corred pioportions of air 
with oil 

Sprague Smith Co, 162 W . st Uimhdph 
SI, Fhicago, is issuing a booklet on ‘ Glass 
ami Glazing” whhh is being distributed bv 
the Nat onal Glass l fistnbutoi s Assn The 
object of the booklet is to pi esent to the 
u.si-rs of glass a standard in guide fm the 
a rehit ei t. ownci or conti actor, by which 
the matei hi l may he better known and 
more readily understood Tt briefly de- 
scribes the more Important and diiVment 
binds of glass for building purposes, with 
legat’d t<> adaptability for certain definite 
uses and gives printed illustrations The 
booklet does m*t cover every department 
of structural glass or to go exhaustively 
into the details of the artistic bin is eon* 
Bn everyday materials which an* 
orton thought so simple as to need no con- 
sideration 

Thk Beach-Buss Fo . New York, lias 
issued five new' pamphlets No ”0 is on 
vacuum pumps fm vacuum heating sys- 
tems; No. 25 is on patented gna and oil- 
burning rivet heating furnaces ; No 26 on 
high-vacuum finishing pumps . No 30 is 
on rotary pumps, and No 29 Is on gas 
boosters. 

Thk Ehtkrli ink- Angus Fo . Indianapolis, 
Ind„ Iirh issued two bulletins. No. 1122, 
entitled “How to Make a Plant Survey,” 
and Bulletin No. 1222, on "Instruments for 
Recording Condenser leakage." 

W. A. Jonks Foundry & Machine Co.. 
Chicago, 111., announces catalog 26, on speed 
reduction drives, which is very elaborate 


Industrial Notes 

Tiik Oilgear Co, Milwaukee, Wis has 
opened an offh «> in Itetroit, at 115 Fast 
.lellerson Aye Donald Flute, wim formerly 
handled tlie hale of ndgeju pmduits fm 
the Cadillac Machinery F<» , has been pi n ed 
in ebaige of this office 

Tin: Foli'MIita Stump Four . S-in Fian- 
'isia, t 'a lif , has engaged Ftevn. Bi assert 
X Fo 'imsnlting engmeeis lm the con- 
diu'tion of Its new blast-fur n.u e plant at 
Pioyo, Utah 

Tin-. S i’ \ \ p,\ HI* Conveyor F<* . North St 
Paul Almn anmuim es that it has .nquiied 
bv pm < lame all the lights, titles and pat- 
ents pertaining t<> the “Bi*»vvn I’m table' 
line of poitahle and s*etional pdmg, elevat- 
ing. imivevmg, loading and unloading ma- 
ehmeiy I’m the handling of packed and 
loose matei hils Tills line of maihineiv has 
hi en manufactured by the Brown Portable 
Conveying Miuhinety Fo at Nmth Chicago 
I'm 1 (i yea is Until furthm notice the plant 
will be lontlmied in operation bv the 
Standard ('onu'voi’ Fo , to w'lm h all inqui- 
re s and i ort ivspmidence should be addressed 
Tin organization which has developed the 
poitahle conveying machinery will continue 
v\ilh the Standard Convey oi Fo 

Tiik Mink A Smelter Supply Fo , with 
In am In s m Denver Sail Lake Fitv and 
FI Paso, has taken over the cm lus’ve rep- 
resentation tor Colorado, Utah, Nevada. 

\\ vmnlng Ncw t Mexico and western Texas 
for Wilson pbistn -arc welders and Wilson 
< olm ti|>t welding metals, for the Wilson 
Welder Ar Metals Fo . New Yolk Fitv The 
Wilson mai bine and metals wen used dur- 
ing the world win m repairing the damage 
dole to a large number of the interned 
Gentian vessels Klecliie an welding was 
the method chosen by vvlihh the damaged 
maeiimei v parts of this fleet of V ess* Is were 
put in upending ami seagoing imulrtion 
ai d till work was completed w itliili <i 
months’ turn This linn bine (s also used 
in i.iilioad shops in the United Slat' s and 
in foreign muntiies and also bv r huge mdus- 
tnal plants in tlie United Slates The Mine 
\ Smelt ei Supply Co. will carry in stock at 
*• i< li of its hranclies ti supplv of all guides 
nl Wilson culm -tlpt metals and plastie-an 
mailtines fm dlsti ihution throughout its 
tei t itm v 

Tiik Central Stkki. Fo . Massilon, O.. 
nianufactm ei of alloy steel pi oil nils has 
<le< nl«’il to enlarge its fh id of activities bv 
th<- addit on of special alloy steels for l ail- 
road service This department is under the 
dlreition of Irving H Jones, fni’merlv of 
Joseph T Bv er son A Son. Chicago Mr .lories 
will maintain offices in the Peoples Gas 
Bldg. Chicago, vvlihh is the Western iiead- 
< 111,11 tel s of tlie Fentl.’il Steel Fo 

Tiie boaid of dir ei tors of tin Ul’ll’Aio 
Foundry & Maciunk Fo . Buffalo. N Y 
;it a recent meeting armouneed the eleit'mi 
of two new oflhers: F W Pearson, wdio 
lias been associated with tlie company in 
various managerial posit ons fm a number 
of venis and for tiie past .vein in charge of 
sales, becomes vice-pt csldent and tre isurm 
In addition to tho new r duties ids promotion 
will bring. Mr JPearson will continue as 
director of sales P ,). Krentz who for a 
number of vears past has been woiks man 
ager, has also been elected as vice-president 
As in the past, he will continue actively in 
< 1 large of manufacture and producPmi 
Both Mr. l’earson and Mr. Kiontz hav r e 
been with tlie company almost from its 
organization. Their promotions come as 
no surprise to those familiar with their 
activities. 

Thk Ttt Goldschmidt Corx\, 15 William 
St., New York City, has just been founded 
by the Th Goldschmidt A. G., in Essen, 
which years ago also founded the Gold- 
schmidt Detlnning Fo and the Goldschmidt 
Thermit Corp., now united in the Metal & 
Thermit Corp. The Th. Goldschmidt Corp 
represents the Th. Goldschmidt A, G. and 
Its affiliated firms, the Chemlache Fabrlk 
Buckau A. G. of Magdeburg, Neufeldt & 
Kuhnke of Kiel and several other European 


concerns, for the sale of their products and 
for the exploitation of new processes and 
« n riant us In the United States and Canada 
The nresident of the corporation is Dr. Franz 
Mev or ( managei of the Th. Goldschmidt 
A F formerly director and officer of the 
Meta Hut ghal Fo of America a subsidiary 
of tin- American Metal Co, Ltd and con- 
sulting nigh of the General Chemical Co. 


Coming Meetings 
and Events 

American Association of Cerkal Chem- 
ists will hold its ninth annual convention 
at Hotel Sherman, Fhicago, June 4 to 9. 

American Association of Engineers will 
hold its annual convention In Norfolk, Va.. 
May 7 to i) • 

American Chemical Society will hold it» 
spring meeting April 3 to 7, 1923, at Nevr 
Haven, Conn. 

American Electrochemical Society wil 1 
hold its spring meeting May 3. 4 and 6 
1923, at the Commodore Hotel, New York. 

AMERICAN FOUNPRYMEN’H ASSOCIATION 

will liold a meeting in Cleveland. 0., April 
28 to May 4 

American Gas Association will hold its 
annual convention the week of Oct. 15 at 
Atlantic City An elaborate exhibition of 
ga s making and gas-utilization equipment 
is planned 

American Institute ok Chemical Engi- 
neers will hold its summei meeting June 
20-23 at Wilmington, Del. 

American Leather Chemists Associa 
TION will hold Its twentieth annual con- 
vention at tlie Greenbrier, White Sulphur 
Springs, W Va., June 7, 8 and 9 

American oil Chemists' Society will 
hold its annua) meeting at the Eastman 
Hotel, Hot Springs, Ark, Apiil 30 and 
May 1 

\ meric a \ Society or Mechanical En- 
gineers will hold its spung meeting Ma\ 

2N to 21 in Montieai. Canada 

American Society eor Testing Ma 
tkrialh will hold its twenty -sixth annua 1 
meeting at the Chalfonte-Haddnn Hal! 
Hotel, Atlantic City, beginning Monday 
June 25, 1923, and ending cither Friday o r 
Saturday of that week 

Engineering Section of tlie National 
Safety Fourx 11 will hold a tnid-veai safety 
< ontei ciicc Apiil 17 m tlie auditorium of 
the Western So* let v of Engineers 

Iron ani> Steel Institute (London) will 
hold its annual meeting May 10 and 11 ai 
I lie House of the Institution of Civil Engi 
rieers. London, S W 1 

National Association ok Maniu-actdr- 
fus of 'i i iK United States of America will 
met in annual confluence May II to 16, 
truluslve, at the Waldorf-Astoria, New 
Y oi k City 

National Exposition or Chemical In- 
dustries (Ninth) will beheld in New York 
Sept 17-22 

National Foreign Trade Council ha- 
postponed Its annual conference from April 
25, 26 and 27, to May 2, 3 and 4. It will be 
held in New Oilcans, La. 

New Jersey Chfmical Society holds a 
meeting at Stetters Restaurant, 842 Broad 
St , Newark, N J , the second Monday Of 
every month. 

Firm Uvn- \m erica n Conference will 
b* held at Santiago, Chile, Match 25, 1923 
Society for Stkki. Treating — Eastern 
m i t ‘<*nal meeting yvlll he held June 14 and 
15. in Bethlehem, l*a. 

Society of Industrial Engineers, with 
hindquarters In Fhicago, will hold its spring 
(onventton in Cincinnati April IS. 19 and 
20 1923 The major subject will be "Man- 
agement I’mblems of tiie Smaller Blanis " 

A I’.vpkk Industries Exposition will be 
h* Id in Grand Central Palace, New York 
City, during the week of April 9, 1923, by 
the International Exposition Co 

The following meetings are scheduled 
to l*e held in Rumford Hall, Chemists’ 
Flub, East 41st St.. New York City; 
Mai eh 23 — Society of Chemical Industry, 
regular meeting. April 20 — Society of 
Chemical Industry (in charge), American 
Electrochemical Society. Soviet e (le Chimie 
Industrielle, American Chemical Society, 
joint meeting. May 4 — American Chemical 
Society, regular meeting. May 11 — SocURc 
de Chimie Industrielle (in charge), Ameri- 
can Chemical Society. American Electro- 
chemical Society, Society of Chemical In- 
dustry, Joint meeting. May 18 — Society of 
Chemical Industry, regular meeting. June 
8 — American Chemical Society, regular 
meeting. 



CHEMICAL 

S' METALLURGICAL 

ENGINEERING 

A contolidatiofl of 

■LXJTR0CHIM1CAL k METALLURGICAL INDUSTRY and IRON k 8TML MAGAZIN1 
H. C. PARMELEE, Editor 



Volume 28 New York, March 28, 1923 Number 18 


The Top 

Of the Hill 

A NY one who has driven an automobile knows that 
- an approach to the top of a hill at high speed 
on the wrong side of the road is dangerous. In the 
business world the same thing applies, and several 
traffic officers have stationed themselves on the busi- 
ness hill which has been climbed so rapidly and suc- 
cessfully during the past 18 months, warning traffic 
to keep to the right and to travel at a reasonable speed. 
These three officers are no less important persons than 
the Secretary of Commerce, the vice-president of the 
National City Bank, and the Federal Reserve Board. 

Business always drives a strange road. No one can 
foresee, especially when on the upgrade, what will be 
over the top of the hill. In fact, long-time business 
forecasts are always impossible because the fog on the 
road conceals everything over a few weeks, or at most 
i few months, ahead. When we are going down hill 
we always know that there will be an upgrade when the 
bottom is reached. On the downgrade the brake pedal 
and the brake lever are vigorously used, especially if 
the grade be steep; but on the climb, business is in- 
clined to “step on the gas” and go as fast as possible 
in the hope that higher levels of business may produce 
wide and pleasing views, green with the currency of 
large profit. 

Right now clear-thinking business men who view the 
national situation broadly see that the high speed in 
increase of business forecasts an arrival at the top 
under conditions that may not be altogether safe. The 
top will be reached inevitably with a limit of the buy- 
ing and consuming power of the public, supplemented 
by such exports as disturbed foreign conditions may 
permit. Careful appraisal of the situation in3icates 
that the top of business activity is not very far ahead. 
The sign “Go Slow” is, therefore, a very important 
warning. 

In two cases the warnings referred to above have 
been against excessive building activity. The Secre- 
tary of Commerce urges that the federal, state and 
municipal construction work now going forward ac- 
tively be postponed somewhat in order that it may be 
used to fill in the hollows that inevitably will come later. 
This sort of leveling up of the business highway is an 
untried method of road grading, but it may prove to 
be a highly satisfactory one. The Federal Reserve 
Board evidently thinks well of the Secretary^ proposal, 
for it too is contributing to the same end by delaying 
construction work under its control. Inevitably this 
will react upon banking agencies of all sorts, who will 
hesitate to finance additional construction unless it is 
very dear that it is imperative and that it can be done 
without unduly high costs. 

The fttfrd traffic officer who hw just placed himself 


on the business highway speaks from a prominent poai- 
tion as a representative of the Chamber of Commerce 
of the United States. This eminent banker would ex- 
tend the warning against excessive construction work 
to include caution against excessive business inflation 
and undue expansion of credits in all lines. 

When business comes with comparative ease, there is 
a great temptation to work one's credit facilities to the 
limit. However, the lesson of the disastrous conse- 
quences of that policy, as practiced in 1919 and early 
1920, are still too clear in the minds of business to be 
forgotten. Business confidently expects that as the top 
of the grade is reached, it will be found that It is a 
plateau of successful and stable business which has 
been reached, not simply another sharp peak In the up 
and down of the business cycle. 

If all branches of business will travel on their own 
side of the road and keep the pace of the crowd, there 
is no reason to believe that they will not arrive safely 
at the crest. But spurting ahead, especially attempting 
to pass just before reaching the top of the grade, will 
be bad practice. 


The Power Outlook 

And Chemical Industry 

T HE power supply situation is certain to undergo 
great changes during the next decade. These 
changes, foreshadowed last year in the Superpower Sur- 
vey, are well evidenced by the fact that the largest 
electric service corporations are studying all the avail- 
able sources of hydro-electric generation, with a view 
to supplementing the output of their steam-electric 
generating plants with power made from “white coal.” 

The underlying reasons for this tendency are sev- 
eral. Outstanding is the well-recognized difficulty of 
providing transportation facilities for moving much 
more coal than the amount now consumed. Then again, 
the recent difficulties with labor in the coal fields make 
every coal consumer doubtful of the future continuity 
of fuel supply. Finally, the recent survey of the 
Bureau of Mines predicts the exhaustion within the 
next 50 years of all the good grades of steam coal mined 
in the eastern United States. This last is of great 
importance to all, for to raise steam with low-jprade 
coal greatly increases the cost, and it is seldom^teo- 
nomical to transport such coal any appreciable distance. 

The recent widespread agitation for the development 
of the power of the St. Lawrence and the interest that 
New England manufacturers are taking In the develop- 
ment at La Grand Ddcharge at Lake St. John show 
where the public and most manufacturing interests look 
for relief from this coal situation. As predicted in the 
Superpower Survey, most electric power in the sot 
distant future wilt be taken from long-distance high* 
tension transmission lines, fed from hydro-electric 
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plants, frota^fte most favorably situated of the present 
existing stiftm-electric plants and from new steam- 
electric plants located at the mine-head. 

The manufacturer in the chemical line may not see 
at first glance how these facts will affect him. The large 
needs of some chemical plants for process steam will 
undoubtedly make it economical for them to burn coal 
long after all other manufacturers have found it wise 
to resort to central station service. In fact, with the 
recent development of bleeder turbines, it may never 
be of financial advantage for such a plant to cease the 
use of coal to generate steam. 

However, in many localities in Canada, such as 
Montreal, Three Rivers and St. Johns, and also in 
France, Italy, Switzerland, Norway and Sweden, it has 
been found worth while to generate steam by the use 
)f electric-steam boilers. This because coal is difficult 
ko get and is expensive, and there is a ready supply of 
high-tension current which* can be cheaply had, espe- 
cially at off-peak load periods. 

It would be advisable for users of process steam in 
ihis country to investigate the methods used and the 
results obtained in Canada. For with the prospective 
ievelopment of high-tension distribution in this coun- 
try, they may find it advantageous to follow the foreign 
sxample and place their full dependence on central 
station power. 

A Wake 

Or Awake? 

HEN a gathering of technical men holds several 
simultaneous sessions, as is the habit of the 
American Institute of Mining and Metallurgical Engi- 
neers, it is obviously impossible for ohe person to 
attend all of them and appraise the relative interest 
manifest in the various subjects. However, the writer 
of these lines did sit through the recent sessions of 
the Institute of Metals Division (devoted to non- 
ferrous alloys) and those of the Iron and Steel Section. 
At the end of the meeting he could not help wonder- 
ing, “What is the matter with the steel men?” 

Looking back through the old volumes of Transac- 
tions you can find metallurgical classics from the pens 
of Fritz, Holley, Hunt and Gayley. Then after the 
mechanical revolution of SO years ago came the inter- 
est in quality metals, exemplified by the new science 
of physical metallurgy. The keenest students turned 
their attention to this and during the decade from 
1910 the Transactions bristled with micrographs and 
expositions of principles of heat-treatment by Howe, 
Sauveur, Jeffries and Burgess. Now the leader of 
these men has passed from us, the others have enlisted 
their interest in other societies or are publishing 
through more congenial channels. At any rate, any 
one having a lively remembrance of the discussions on 
“flakes 1 ’ 5 or 6 years ago, a discussion which lasted 
all morning and broke out afresh and usurped a whole 
afternoon’s program, views with sinking heart a 
meeting before which was dragged a specification for 
pig iron — already considered at length by other more 
interested organizations — and a resurrected paper on 
merchant bars, written from the 1900 viewpoint. * 
Of course it is unfair to expect an industry con- 
tinually to put forth epoch-making ideas and improve- 
ments. Perhaps the steel industry has shot its bolt. 
But the American Society for Steel Treating continues 
to grow vigorously and hdld monthly meetings in thirty 
Afferent nlaces. And in the Institute itself a smaller 


group of men, representatives of the poorly organized 
industry made up of hundreds of little brass and bronze 
foundries overloaded with hoary traditions and archaic 
methods, is able to maintain interest and even prepare 
a feature program. 

The life seems to have gone out of the steel men. 
To see them sit around, after the best fashions among 
manufacturing chemists, with trumpets to their ears 
and padlocks on their lips, one would think that they 
have either reached the summit of absolute perfection 
or that they have no ideas whatever. Even when an 
excellent and suggestive paper on dirty steel is read, 
their silence is intense. One might imagine they had 
never seen such an animal, or if they had, had promptly 
nailed its skin on their barn door. 

“We protest,” say the steel men, “that our silence 
should be so interpreted. We are experimenting con- 
tinually, and considering ways and means to improve 
our product. We have conference after conference for 
just that thing.” But isn’t it about time you were 
getting together in some sort of organization, somewhat 
extraterritorial? where the men from the big plants 
can rub elbows with those from the little independents 
— swap ideas and devise ways and means of warding 
off the demands of these pestiferous steel treaters, 
even if it is necessary to find out how to give them 
what they want. “Why, you know that 6 months ago 
a man in New England started to investigate his tool 
failures with hot acid, and today a fellow as far away 
as St. Louis is demanding ‘hot etch’ in his specifica- 
tions! This thing has got to stop!” 

Well, get together and stop it. But between you and 
me, it will not be stopped by a conference in the Carnegie 
Building, one of those meetings at the Commodore 
Hotel where Judge Gary rises and says “Gentlemen, I 
see no reason to doubt the future,” or such a wake 
as the recent A.I.M.E. steel session. 


Have You Obtained 

Your Engineer’s License? 

N O MATTER what one may think of the policy of 
licensing professional engineers, the fact remains 
that over half of the states have laws now on their 
books requiring that such licenses be obtained. In 
some states these laws are already in operation. In 
others the date on which they become operative is not 
far off. In New York State, for instance, the law 
takes effect May 5, 1923; and after that date no engi- 
neer may engage in the active practice of his profes- 
sion unless he is licensed. 

In view of the almost universal lack of knowledge of 
license laws among engineers we are printing else- 
where in this issue a r6sum6 of license conditions in 
twenty-five states, together with the sections of the 
New York State laws that are of greatest interest to 
those about to apply for license. In this connection, 
the New York State law is among the most severe in 
requirements. Many other states accept the same or 
lesser qualifications as evidence of fitness to practice. 
Between many states there is reciprocity so that engi- 
neers licensed in one state may practice in another 
without obtaining a new license. 

We advise those of our readers who are soon to be 
affected by these laws to read over the requirements 
of New York State carefully and then take care of this 
new obligation lest neglect should interfere with the 
conduct of their work, v 
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Cooperation on 

Industrial Alcohol 

A GROUP of representatives of the chemical, drug 
and related industries interviewed the Commis- 
sioner of Internal Revenue recently regarding industrial 
alcohol. The serious problem imposed upon industry 
by the restriction of this much maligned industrial 
chemical was clearly set forth, and the Commissioner 
was asked to establish a separate industrial alcohol unit 
in his bureau or, as an alternative, to appoint an 
advisory committee to assist in formulating rules and 
solving problems. 

A very happy solution is now in sight. Commis- 
sioner Blair tentatively accepts the idea of a commit- 
tee of ten members to work with his bureau. It will 
include wholesale and retail druggists, manufacturers 
of flavors, extracts, toilet goods and pharmaceuticals, 
chemists and business men acquainted with the problem 
from the point of view of both producer and user. 

The appointment of such committee in the very near 
future seems assured. It is to be hoped that nothing 
will delay its appointment and its aggressive effort 
to straighten out the present snarl. A mutual under- 
standing certainly could clear the atmosphere of much 
of the sulphurous language which has been incited by 
past proceedings. 


The Civic Aspect 

Of Chemical Industries 

C ITIES in this country have been growing like weeds 
for the past 10 years. Most, if not all, have grown 
faster than is good for them ; too fast to allow for the 
proper planning for beauty, for wholesome and econom- 
ical living, and for the general welfare of their citizens. 

Of the hundred cities that have grown most rapidly 
during the decade from 1910 to 1920 it. is reported that 
increase in population has been principally due to the 
following causes: 13 on account of the automobile in- 
dustry, 8 to the discovery of oil or gas in the neigh- 
borhood, 10 are suburban towns drawing their people 
irom the overflow of larger cities near by, 18 to iron 
and steel, 7 to climate, hotels, boarding houses and 
facilities for health recovery and for amusement, 10 
to cotton and cotton manufactures, 9 to the production 
of foods, 8 to lumber, and 17 attribute their rapid 
growth to reasons that are indicated as “scattering.” 

Although the production of iron and steel and the 
preparation of foods are essentially chemical industries, 
they are not generally so classified, and for the purpose 
of our thesis we shall confine ourselves to those indus- 
tries generally recognized as chemical. What is it, then, 
that chemical industry does for the community in which 
it establishes itself? Of all the cities mentioned in the 
census report Wilmington, Del., is probably the only 
leading chemical producer among those recorded as 
“scattering,” and we must bear in mind that during the 
war Wilmington was also very active in shipbuilding. 

Chemical industries do not employ a large number 
of laborers in proportion to the capital invested or the 
value of the output. It is rare indeed that as such they 
add largely to the population of a town. And yet, of all 
the larger producing organizations, the manufacture of 
chemical products calls for the greatest proportion of 
technically trained men; of professional men as dis- 
tinguished from business men and laborers. Aside from 
a few rustlers in the yard group, most of its laborers 


also need skill and intelligence. In other words, chem* 
ical industry does not often bring to town a fail 
number of hungry mouths to be fed. But it may, it 
often can and frequently does, bring quality. It brings 
a considerable influx of professional men, and these, 
with their scholarly training, are peculiarly desirable aa 
citizens. Skilled workmen are also far more desired as 
citizens than so-called ordinary laborers. 

So much for the advantages. The drawback is that 
too many chemical concerns maintain dirty backyards; 
some are offensive in general appearance, and not a 
few produce noxious fumes and odors as well as un- 
sightly and often destructive wastes. Whenever it is 
possible to avoid these defects, chemical industry, 
properly administered, assumes a new civic role. With 
a clean, pleasant-appearing establishment that does not 
offend, with its large staff of professional men in con- 
trol and research, who constitute a rare social asset, 
and its reliable and skilled^ workingmen, who contribute 
to the solidity of its people, a city is singularly for- 
tunate in being the home of such an industrial organi- 
zation. It gives it unusual attraction as a dwelling 
place. It does far more, in the long run, than the 
discovery of gushing oil wells in the neighborhood with 
the sudden millions, the inevitable gamblers, the cheap 
and short sports, and the collapse that is sure to follow 
the boom. 

Chemical industry sometimes is and oftener may be 
the contributor of quality, of distinction, of straight 
thinking and of intellectual life to the city of its 
domicile. 


More Complete 

Census Information 

I N THE past the Census Bureau has reported its 
statistics on wood distillation in such form that one 
could not distinguish between the yields from hard 
and f rom soft wood. Recently a vigorous objection to 
this was voiced by one member of the industry and the 
matter was brought to the attention of the bureau by 
the editors of Chem. & Met. It proved to be a very 
simple matter to make an arrangement whereby these 
statistics can be divided to show the two branches of 
the industry separately. 

There are doubtless other interests having similar 
difficulty with official reports. It is not always easy to 
use published data, valuable as they are. On the other 
hand, it is not always easy for the government statis- 
tician to understand the needs of industry. At all 
events, it is highly desirable for the industry and the 
investigators of such bureaus to understand each other 
most fully. 

In discussing this particular detail with the Census 
it was found, as might well be expected, that the offi- 
cials are very anxious to give the maximum possible 
service to the industries. The bureau obtains inade- 
quate appropriations for some of its work, especially in 
the CensuR of Manufactures. But despite this condi- 
tion, which is chronic with most government offices, the 
bureau reflects admirably the desire of Secretary 
Hoover to make his department a real servant of busi- 
ness. Chem. & Met. has frequent occasion to confer 
with government officers and we find them almost in- 
variably entirely reasonable and approachable. They 
cannot accomplish the impossible, although they are 
often in a position to do far more for an industry than 
is bqing done if they only know what is wanted. 
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Readers’ Views and Comments 


Magnesia as a 

Polishing Agent 

To the Editor of Chemical & Metallurgical Engineering 

Sir: — I should like to correct the misleading impres- 
sion that one is likely to get from reading your article 
on “Magnesia as a Polishing Agent," page 441, March 7, 
1928, which states that Dr. Rosenhain originated its use. 

In my article on “Polishing Aluminum and Its Alloys 
for Metallographic Study," I gave credit to Hanson and 
Archbutt for introducing its use for polishing aluminum, 
because they made the first jnention of it that I found 
in the literature. However, anyone reading the refer- 
ence that I gave (Inst, of Metals , vol. 21, No. 1, 1919) 
would find in the discussion that Dr. Rosenhain stated 
that he had used the powder about 15 years previous, 
and would thus readily concede the distinction to him. 

McCook Field, F tr n TY t r 

Dayton, Ohio. n ' UlX > 


The Nature 

Of Solid Solutions 

To the Editor of Chemical & Metallurgical E7igincering 
SIR: — In the article entitled “The Nature of Solid 
Solutions" which appeared in the Jan. 3 number of 
Chem. & Met., a discussion of the crystal structure of 
the gold-copper solid solutions was introduced. Due to 
an error in computing atomic per cent from composi- 
tion by weight, the inference was drawn that the alloys 
were more dense than their weighted atomic volumes 
would indicate. It was suggested that some extra at- 
traction existed between unlike atoms which caused the 



FJU. 1- SIZE OF FUNDAMENTAL CUBE IN THE COPPER- 
GOLD SOLID SOLUTION SERIES 

dimensions of the unit cube of the atomic structure to 
be less than the atomic proportion would demand if no 
inordinate compression took place. 

Recalculation of the atomic composition for the sev- 
eral lattice measurements produces the straight line 
function in the plot shown herewith which replaces 
Fig. 4 of the article. Copper-gold alloys therefore are 
like the copper-nickel, gold-silver, tungsten-molybdenum 
and other continuous solid solution series, and do not 
exhibit the overcompression of the solid solutions of 
pairs of metals which show limited solubility with for- 
mation of intermetallic compounds such as copper-zinc, 
copper-tin, copper-aluminum, silver-zinc and silver- 
cadmium. 

It appears that the properties of the atoms which 
enable them to form intermetallic compounds also cause 
this attractive force when they are organized in the 


space-lattice of the solvent metal as well as in the com- 
pound lattice. And those pairs whose members are 
chemically similar and without what is sometimes called 
“chemical affinity" form the continuous solid solutions 
with no unexpected lattice shrinkage. 

Cleveland, Ohio. Edgar C. Bain. 


Intelligence Tests 

For Intelligence Testers 

To the Editor of Chemical & Metallurgical Engineering 

Sir: — Y ou have recently devoted a little space to the 
consideration of educational matters, particularly the 
education of engineers, a subject naturally leading to 
the question, “What is an engineer?" You have also 
attacked that problem, at least to the extent of deposing 
and saying that to the best of your knowledge and be- 
lief the man who drives the boss to his work in the 
morning is not an engineer. 

Perhaps, therefore, you will permit the observation 
that a neat definition of “engineer" and the widespread 
misuse of the word will neither be found nor prevented 
(respectively) until the officers of our technical schools, 
where “engineers are made," as it is said, make up their 
own minds on what is an engineer and what constitutes 
engineering. I have documentary evidence indicating 
this state of affairs, taken from the January number 
of the Bulletin of the Society for the Promotion of 
Engineering Education. Their committee No. 22, on 
intelligence tests, commenting on “the fact that the 
engineering profession is losing its identity,” writes as 
follows : 

“If a boy fails in machine design and in mathematics 
he may still become an engineer. It is only necessary 
for him to declare that he is a commercial engineer, 
a human engineer, that he can 'engineer' something 
that is non-technical. Suppose that a boy is consider- 
ing engineering as his life work and that he has never 
had any interest in mathematics, physics, mechanics, 
machines, electrical devices, and tools. Should we 
advise him to stay out of engineering? That is a very 
real question. The boy might succeed in engineering 
anyway by choosing a course in administrative engi- 
neering. He does not need to worry about machine 
design and mathematics, because he is going to train 
himself to be a leader, the chief who merely dictates 
to the ordinary engineer what is to be done. [The italics 
are mine.] He wants to be the kind of engineer who is 
a leader in industry, not the ordinary kind of engineer 
who invents and designs and who solves problems that 
are scientifically intricate. He also has the option of 
becoming a sales engineer, with emphasis on sales. What 
can the vocational counselor do with such wonderful 
possibilities?" 

What, indeed? I am dumb in the face of these over- 
powering thoughts! 

Suppose a boy— your boy— on reaching college age 
was color blind, was a crack rifle shot, would go to 
sleep at a concert, was nauseated by interpretive danc- 
ing, could ski like a Norwegian, abominated Ben Hecht 



and spent his spare time making puppets and breeding 
puppies. Should we advise him to stay out of art? 
That is a very real question, Mr. Editor! 

If you were to ask my opinion, I should say that he 
certainly should by all means be an artist! One of 
that kind who spend from 10:30 to 1 o’clock in the 
Seventy-fifth National Bank behind the desk labeled 
“Chairman of the Board.” A sort of sales artist, if 
I may coin the word, with emphasis on the sales. Let 
him be a leader, the chief who merely dictates to the 
ordinary artist what is to be done. Let him be the 
leader, not the ordinary kind of artist who communes 
secretly with the wise and beautiful and good, absorbs 
them into his soul and pours forth a vision of loveliness 
unthinkable, spreading its effulgence on this sordid 
world throughout the ages, and enrapturing all be- 
holders with its majesty and godliness ! 

What can the vocational counselor do with such 
wonderful possibilities? My suggestion, Mr. Editor, 
is that they try to invent some intelligence tests for 
intelligence testers! Martin Seyt. 


The Purposes 

Of a Standard 


To the Editor of Chemical & Metallurgical Engineering 

Sir: — Apropos of your editorial “The Purposes of a 
Standard” it occurs to me that as far as heavy chemicals 
are concerned the following points are worthy of con- 
sideration: 

(1) Fixed standards will enable the buyer and seller 
to know they are talking about the same thing. 

(2) Such standards should be an evolution inasmuch 
as they should arise from existing practices. 

(3) In so far as the standards themselves are con- 
cerned they should not do more than record a specifica- 
tion. The improvement of specifications should arise 
from normal business. Enthusiastic people often write 
ideal specifications which unduly raise the prices of 
commodities. We have an example of this in the high 
candlepower standard of gas in the city of New York. 

( 4) Many individual specifications at the present time 
are somewhat, but not very far, different from a number 
of others. These differences might be brought together 
and such a movement would result in simplicity. 


New York City. 


Wallace P. Cohoe. 


Brittle Steel Evaporating Pans 

Dr. T. Swinden read a paper before the Birmingham 
Metallurgical Society recently on “The Embrittling 
Action of Sodium Salt Solution on Mild Steel.” As 
reported in Engineering, he stated that this type of 
failure was quite distinct from ordinary rupture aris- 
ing from stressing beyond the normal static strength, 
or the fatigue type of fracture due to repeated or alter- 
nating stresses causing slip within the crystals. The 
embrittling action of certain salt solutions on mild 
steel was similar to the action of mercury and ammoni- 
um salts on stressed brass causing what was now gen- 
erally known under the term “season cracking.” The 
particular problem under discussion was the failure 
of mild steel plates forming the base of large evap- 
orating pans operating upon mixtures of sodium and 
potassium nitrates. Whereas these pans lasted for 
many years without any abnormal failure when evap- 
orating brine, trouble was immediately experienced 
when the nitrate solution was substituted for brine, 


and the failures were a matter of vital importance 
during the war period. Experiments showed tliafc 4 
steel plate laid loosely on the bottom of the pan was not 
deteriorated, while similar plates riveted in the pan 
in the ordinary way cracked. It was obvious, there- 
fore, that stress was a necessary factor. However, 
since the action of nitrates was so distinctly different 
from that of chlorides, it was suggested that selective 
chemical action was the fundamental factor in produc- 
ing “season cracking” in mild steel. The analogous 
case of the action of sodium nitrate was already well 
known. The speaker suggested that the embrittling 
action was due to an absorption in a state of solid solu- 
tion of nitrogen or oxides of nitrogen from the nitrate 
solution by the material forming the intercrystalline 
boundaries. 

Till Ore Deposits 

Tin is a difficult metal to'mine and the known supplies 
in the world are limited. According to a report made to 
the Board of Trade, the output from the large alluvial 
fields of the Federated Malay States, which amounts to 
30 per cent of the world production, has already begun 
to decline. In the Dutch East Indies and in Nigeria, 
supplying respectively 15 and 4 per cent of the total 
output, no expansion of the alluvial deposits is con- 
sidered probable. Siam and China produce about 8 per 
cent respectively of the world output, but no large in- 
crease is looked for in either country. 

Bolivia is the only tin-producing area besides Britain 
where a large output is obtained from lode mining and 
increased output there is dependent upon the price 
obtained for the product. Bolivia produces approxi- 
mately 20 per cent of the total output of tin. Britain’s 
contribution of metallic tin to the world’s supply is 
under 5 per cent and is smelted from ore found in Corn* 
wall and the adjoining part of Devonshire. Most of 
the mines, however, are faced with a decreasing yield 
from the ore mined and the position can be retrieved 
only by the discovery of new bodies of ore, which is 
possible but likely to be expensive. 

El Dorado Oil Field in Arkansas 

In a report recently issued by the United States Geo- 
logical Survey, the results are given of an examination 
of drill cuttings from one of the wells in the El Dorado 
oil field. The examination enabled the geologists en- 
gaged in the work to subdivide the formations above 
the producing sand into ten zones, which can be dis- 
tinguished by carefully watching the drill cuttings as 
the drilling progresses, so that the approximate posi- 
tion of the bottom of the hole with respect to the oil 
sand can at all times be known. 

The lines of separation between certain of the zones 
are sharply marked. When the drill passes from the 
bottom of the Wilcox into the top of the Midway for- 
mation it goes from very sandy beds into beds that 
are only slightly sandy. The point of contact between 
the Midway and the Arkadelphia formation is also 
sharp and is easily detected, for at this point the drill 
passes from beds containing much sand and some lime- 
stone into beds that consist dominantly of shale or 
gumbo. The contact between the Wilcox and the Mid- 
way must be carefully noted, for oil or gas may be 
encountered anywhere below it, and a constant lookout 
for showings should be maintained after the Midway 
has been reached. 
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Casehardening Plant 
Timken Roller Bearing Co. 

Timken Hardens Over Two Million Roller-Bearing Parts Daily 
— Special Furnaces and Quenching Machines — Slow, Mild 
Carburizer Used Exclusively — All Pyrometers of Platinum 
Wire— 100 Per t ent Hardness Inspection on Cups and Cones 



13 1 J.3. VV . HiillM 


M< Uillui giM, Timken Holler Bearing Co., Canton, Ohio 


I N THESE days when everybody owns an automobile 
of some breed or color — dr cherishes a fond hope to 
buy one as soon as he can obtain the necessary credit 
—it is perhaps unnecessary to say very much about the 
way a roller bearing works. Bearings of this kind are 
found in every part of a modern automobile, front and 
rear wheels, differential, transmission, pinions, steering 
pivots, etc. It is not the intention here to enter into a 
discussion of the relative merit of the different types of 
roller bearings, or compare them to ball bearings, but 
in order to describe the metallurgical problems encoun- 
tered in the manufacture of 
bearings it might be well to 
give a short description of 
the bearings. A typical 
Timken bearing is con- 
structed as shown in Fig. 1. 

It consists essentially of an 
inner race or “cone” A, 
which slips tightly over the 
shaft, also an outer raceway, 
or “cup” B, that fits tightly 
into the wheel or bearing 
box. Placed between these 
two are a group of tapered 
rollers, CC, varying in num- 
ber with the size of the 
bearing, properly spaced in 
a loose-fitting cage, I). By 
designing the cups, cone 
and rollers so that the 
apexes for the different 
surfaces coincide and fall on the center of the shaft, 
a true rolling contact is obtained without any sliding 
motion between the different members of the bearing. 
Ordinary tapered bearings will, therefore, carry a load 
on a line contact and will be able to take up a consid- 
erable thrust-load in addition to the normal load. By 
varying the angles the capacity for taking thrust-load 
and normal load can be regulated at will and suited for 
different applications. 

Disregarding the cage, which will not be considered 
in this outline, all the cups, cones and rolls are made of 
casehardened low-cfcfbon chromium steel of the follow- 
ing analysis : 



Cups and Cones 
Per Cent 
... .0.15 to 0.20 
0 45 to 0.60 
.Below 0.040 
. . .Below 0.040 
jj,. .0.15 to 0.20 


The superiority of the steel is not wholly due to the 
analysis of the steel used, but is also due to the electric 
furnace process employed for its making. The Timken 
plant includes a complete steel mill for making all tubes, 
bars and rods necessary for the production of the bear- 
ings. Steel is made in four 6-ton Heroult furnaces, and 
the fact that day in and day out the same steel iB 
manufactured permits the workmen to become thor- 
oughly proficient and to have a thorough knowledge of 
the requirements that must be met. 

Laboratory tests, coupled with experience with more 
than 70,000,000 Timken 
bearings in service on all 
types of automotive appa- 
ratus and in mechanical and 
industrial machinery, prove 
that a bearing made from 
open-hearth steel will not 
give the performance and 
satisfaction of one made 
from a steel produced by 
the electric furnace. To 
prevent misunderstanding 
it must be mentioned that 
no claim is made that all 
open-hearth steel is bad. 
From time to time when 
making open-hearth steel, 
some heats will be as good 
as electric furnace steel, 
but for consistently good 
quality no steel can beat 
properly made and thoroughly deoxidized electric fur- 
nace steel. 

Steel is made in the Canton plant from specially 
selected and analyzed scrap— 50 per cent heavy scrap 
and 50 per cent turnings. After melting down, a test 
for carbon is made, and if too high some mill scale is 
added. The first, or dephosphorizing slag, is then 
rabbled off, the bath recarburized if necessary by coke, 
and the finishing carbide slag made up. Final adjust- 
ments of carbon and manganese are made by adding 
pig iron after the laboratory analysis has been received. 
Silicon additions are then made as indicated by forge 
tests, the furnace is tilted and the steel cast in molds 
about 5 ft. long and 16$ in, square, set big end up and 
having a hot top. Special care is taken to insure a good 
surface on the ingot— -the mold is washed with a 
solution of molasses and aluminum powder, the ingot 
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Rolls 
Per Cent 
0.15 to 0.20 
0.45 to 0.60 
Below 0.040 
Below 0.040 
0.15 to 0.20 

1 aa * aa y*nmnmia 1 
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alongside the soaking pits, kept upright, and stripped Every 6-ton heat from our electric furnaces is cheeked 
only when ready to charge. for chemical analysis. In addition, tests are made or 

Ingots are forged into 8-m. blooms in a 625-ton press, the suitability of the steel for casehardening purposes.* 
cropped, cut in two and cooled. After chipping surface This method has been developed at the Timken plant 
defects they are heated and rolled into useful sizes in and has been the subject of several recent publications. 1 
a three-high 22-in. bar mill having tables which not By means of tests of this kind it is possible unerringly 
only tilt but act as transfer tables as well. Bars from to pick out a heat of steel which, while fulfilling all 
this plant are stock for automatic machine tools and physical and chemical specifications, will possess a 
forging machines. Some of the round bars are reheated tendency to form “soft spots” in hardening. The tests 
and pierced in a Mannesman mill, and drawn to size are based on microscopical examination of carburized 
lor the caps and cones. specimens and a special laboratory outfit working as 

It will be noted that rolls contain a higher chromium part of the regular inspection is supplied for this work, 
content than the cups and cones. It will also be shown its success has been complete and similar tests are now 
that the rolls are double treated after carburizing, as used at a great many other factories doing consider- 
rompared with a single quench for the cups and cones, able carburizing. 

This difference in practice is due to the fact that the The different operations for conversion of the ingot 
rolls in a roller bearing, as well as balls in a ball bear- in the steel mill into the proper sizes of forgings, 
ing, must be the strongest part in the bearing. The tubes, hars and rods will not be described further. It is 
experience with bearings on the road for more than 20 sufficient to state that the finished pieces, after proper 
years, and with tests that have been conducted over a inspection for size and physical defects (such as seams 
period of 10 years, show that if a bearing is overloaded, or laps), are moved to storage racks and from these 
failure in service or in test will always be by failure 
of the rolls. If it were possible to make a bette: 
it would consequently be possible to make a better 
ing. Some years ago, when nickel steel was beinj 




PIG. 2— A CORNER OF THE PACKING ROOM 


for rolls with more or less indifferent results, experi- 
ments were conducted by the Timken Roller Bearing 
Co. extending over 3 years and including thousands of 
bearings, both in the laboratory and on the road, in 
order to determine definitely the best steel for this part. 
A large number of steels were tested — chromium-nickel 
steels and nickel steels of varying percentages of 
chromium and nickel, tungsten, molybdenum and 
vanadium steels. Results clearly indicated that the 
high-chromium steel (1.0 to 1.2 per cent), such as used 
today in our bearings, was to be preferred to the 
chromium-nickel steels sometimes suggested for roller 
bearings. It also confirmed the standard practice in 
making ball bearings. High-chromium rolls showed the 
best resistance to wear, fatigue and shock of all the 
steels that were tried. 

Test for Quality 

It is outside the scope of this article to discuss the 
metallurgical details underlying the production of 
steel, interesting though such an account would be. 


delivered to the bearing factory according to require? 
ments. By having the steel mill close at hand and 
subject to orders from the bearing factory, intimate 
contact and co-operation is maintained — a factor of 
extreme importance, as it facilitates not only a close 
control of the raw material for the bearings, but also 
makes it possible to produce on short notice any tube 
or bar required for special rush orders. 

After the various machining operations in the bearing 
factory, the “green” cups, coneR and rolls are inspected 
for size, taper and finish, and flow in a steady stream to 
the carburizing department. The work arrives in prop- 
erly tagged baskets and pans, and are trucked directly 
to the packing floor (Fig. 2). 

Parts are packed in Nichrome containers with E. F. 


^‘Effect of Quality of Steel on Case-Carburizing Results/Vby 
H. W. McQuald and E. W. Khn, Tran*. vol 67, p. $41 

(1922), abstracted in Chem. d Met, vol. 28, p. 66«; ‘‘Influence of 
Dissolved Oxides on Carburizing and Hardening Qualities of 
Steel.” by E. W. Ehn, British Iron and Steel Institute, May, IMS, 
meeting; "Irregularities in Case-Hardened Work Caused by Im- 
properly Made Steel,' ’ by E. W. Ehn, American Society for Heat- 
Treating. 1922, p. 1177 (September issue). 
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Houghton & Co.'s hydrocarbonated bone black, a com- 
pound composed of charred animal bones, charged with 
a hydrocarbon oil. Every carload of meal is checked 
before being released for production by special tests 
under operating conditions and the results must con- 
form to rigid specifications. This compound is a car- 
burizer of the slow type, nearly free from energizing 
chemicals and with a rather small grain size as com- 
pared to most other carburizing compounds. When dry 
or mixed one part new to three parts old, it flows very 
freely, which facilitates the packing and dumping of 
the pots to a considerable extent. The compound is 
rather heavy as compared with most other compounds, 
weighing 40 to 45 lb. per cubic foot, and has a com- 
paratively slow heat penetration, but has, on the other 
hand, several advantages that offset these undesirable 
features. Shrinkage, even after 50 to 00 hours at heat, 









FIG. «- TAMP Kit FOR PACKING 
MEAL INTO BOX MS 


is negligible and the compound retains its carburizing 
power practically indefinitely. On account of the slow 
penetration of carbon into the steel the danger of 
obtaining hyper-eutectoid cases is eliminated, a matter 
of extreme importance in the manufacture of roller- 
bearing parts, where an excessive amount of carbon in 
the surface would result in its chipping or flaking away 
and failure of the bearings would quickly result. 

Most carburizers are of the rapid type, highly 
energized and having charcoal or coke as the base. Such 
compounds have a high shrinkage and lose their car- 
burizing power after 10 to 15 hours at heat, when the 
energizing chemicals are exhausted. A compound of 
this type will give a heavy case in a comparatively 
short time, which of course is desirable from a dollars 
and cents standpoint, but on account of the almost in- 
evitable variation in furnace temperature during the 
heating period, there will also be a very distinct 
tendency toward unevenness in carbon content and 
depth of case between the work in different parts of a 
single pot and the work contained in different pots. 
This may be all right for certain classes of work, but is 
distinctly not satisfactory when making roller-bearing 
parts where absolute control and evenness in the case 
is essential. With the slow carburizer and long time 
at heat, which features Timken practice, it will make 
no discernible difference if one pot should reach car- 
burizing temperature slightly ahead of other pots in the 
furnace. The firing is, moreover, .so regulated that 
there is & minimum danger in this respect. 

The work is packed with bone meal into pots made 
of Niehrome, which alloy has been found to give very 
sati sfactory service. This packing is done by hand by 
.operators sitting in front of the pots with a pan of 
Vdork on one side and a can of meal on the other. After 
.spreading about 1 in. of meal in the bottom, a row of 
rings is laid in ; this is barelv^covered with meal and 
smoothed down and patted injpse with a little tamper 


such as is shown in Fig. 3. The usual practice is to 
pack the cones inside the cups of the same bearing and 
reasonable care is taken that the different parts do not 
touch one another. Two inches of carburizer is always 
provided at the top of the pot. Rollers are simply 
scooped into the pots in layers, and contrary to the 
usual experience in carburizing — that soft spots will be 
obtained in hardening if the parts touch one another— 
it has been found that no trouble is experienced in 
this respect. The reason for this doubtless is that with 
the long time at heat required by the Timken practice, 
the carbon has an opportunity to equalize by diffusion, 
which is not possible when, as in most places, a total 
time of only 4 to 10 hours is allowed in the furnaces. 

Alloy Pots 

Various shapes and types of pots have been used, 
but best results are obtained with round pots, such as 
shown in Fig. 4. The pots are considerably larger than 
the pots used in most other plants, and on account of 
the size and the slowness of heat penetration with bone 
meal, the pots are made with a 4-in. chimney in the 
middle. To facilitate the handling and to allow for heat 
penetration also from the bottom, the pots are made 
with stout legs 2* in. high, and lately legs have been 
placed also toward the middle of the pots to prevent 
the bottom sagging. Covers are made with flanges fit- 
ting around the chimney and against the wall of the 
pot. After the pot is filled the cover is rammed down 
and the fit is close enough to eliminate the use of luting 
clay. This is one great advantage over steal pots, as 
when day is used it is difficult to prevent dirt from 
getting mixed into the meal and afterward cause soft 
spots in the hardening operation. Eliminating the clay 
sealing also facilitates handling the pots and taking out 
the control samples. It can be mentioned that on the 

scale on which car- 
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FIG. 4 NICHROME POT 


burizing is carried 
out in the Timken 
plant a saving of two 
to three men’s labor 
is obtained simply 
by eliminating this 
luting operation . 
Covers are made with 
flanges on both sides 
and are used indis- 
criminately with one 
or the other side up 
— this in order to 
avoid sagging and 
cracking around the 
flanges. We have 
tried other types of 
pots, of square or 
rectangular shape, 


but the sides of these containers warped and cracked 
badly, and with the exception of a few old pots, the 
use of this type has been discontinued. Steel pots 
have also been employed to some extent, but are no 
longer used. Besides having a short life they scale 
and warp badly, are very heavy, and heat penetrates 
slowly through the scaled surfaces. In spite of the 
lower price per pound, steel pots are in the long run 
more expensive per heat-hour, and require much more 
work for handling and sealing. Pots of other heat- 
resisting alloys than Nichrome have been tried, some 
with fairly good results, and some with results not 
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so good. As far as resistance to heat is concerned, 
several have been satisfactory, the trouble usually 
being that the legs break off due to a brittle metal and 
the rather rough handling to which the pots are exposed. 

All Nichrome pots are guaranteed for a certain 
minimum time in service, and in order to keep track of 
the different pots large identification numbers are cast 
on the outside of each pot. The furnace hours for 
each pot are recorded on special sheets, and the time is 
computed for each pot four times annually. With about 
1 500 pots in service, this is quite a job, but it is 
necessary and in fact pays for itself. The majority 
of the pots give much more than the guaranteed life, 
some still being in good condition after more than 
10,000 heat-hours, but others, especially those of square 
design, have not given such good account of themselves. 
Most of the failures have been due to weak legs, which, 
however, has now been entirely overcome by an increase 
in section. Occasionally a pot must be discarded because 
it cracked around the chimney or developed holes in 
the sides or in the bottom, these latter defects probably 
oeing caused by segregations. However, the latter 
types of failures have been 
scarce. In this connection 
it might be mentioned that 
Timken practice presents 
exceptionally favorable con- 
ditions for alloy pots, what 
with slow heating, long heats 
and a compound containing 
no energizing chemicals. 

Rapid and repeated heating 
or cooling is naturally very 
damaging to pots of any 
kind, and it is well known 
that energized compounds 
containing cyanogen salts 
(and to a certain extent sodi- 
um carbonate) have a dete- 
riorating influence on nickel- 
chromium alloys. 

Carburizing Furnaces 

The packed containers are 
heated in special furnaces 
to a temperature of 1,680 
to 1,700 deg. F. and kept at 


this temperature for various lengths of time, depending 
on the depth of case required. Seventy furnaces, each 
with a floor space of 5x5 ft., are available, grouped in 
three blocks and built side bv side and back to back, 
strongly bound together with rods and buckstays (Fig. 
5). Such a construction obviously conserves the heat 
very well, since the individual furnaces radiate heat 
only through top, bottom and front. The door is a 
large iron casting hinged on one side and lined inside 
with a cement-Silocel mixture. It swings open quite 
easily, but can be held tightly shut by wedging against 
a cross-baf. When heat is on, all edges are carefully 
luted with clay. The furnaces are of the underfired 
type, with a hearth of flat tiles. These are supported 
by firebrick walls running from front to back, forming 
a labyrinth through which the flame and hot gases must 
pass,' backward and forward, until they find their way 
out up the slots formed by the side walls and the ver- 
tical tiling set at the side of the hearth. In the furnace 
chamber the moving gases strike the arched roof, are 
deflected back down upon the pots, work their way for* 
ward and pass through low openings near the door into 
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small exhaust chimneys built in both door jambs. With 
this method of heating and the construction of twenty 
to thirty furnaces in one block of brickwork, the tem- 
perature distribution in a furnace is extremely uniform, 
and it is very rare to note any material difference in 
the quality and depth of case in the different pots that 
constitute one furnace load. If such a difference is 
observed, it indicates that the furnace is burned out 
and should be rebricked. 

Heat is supplied by one centrally located burner in 
front of each furnace. This principle of using one 
single burner for each furnace is. In the way, a distinct 

feature in all furnaces used in the Timken plant and it 
is obvious that firing is thus simplified to a large de- 
gree. Natural gas is used when this is available —i.e., 
during summer — and oil during the remainder of the 
year. Gas firing allows slightly better control and with 


the burners with dirt and coke. Burners are so made 
that they can be used for either gas or oil and con- 
nected up in such a way that a change from one fuel 
to another can be made on a minute's notice. The 
consumption of oil per furnace when up to heat is about 
3 gal. per hour and somewhat higher during the heating 
period. 

The loaded carburizing pots are charged into the fur- 
naces by means of special trucks, such as shown by the 
foreground of Fig. 6. It is usually possible to arrange 
the schedule so that one full furnace load of nine pots, 
containing work that requires the same depth of case, 
can be charged in the same furnace. If this is not pos- 
sible, the pots with work where a thinner case is desired 
are charged in front and later withdrawn ahead of the 
rest of the pots. In moving the pots forked tongs .on 
the front of the truck are slipped under the bottom 
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prevailing prices is cheaper, but is harder on the fur- 
naces. A furnace on gas has to be rebuilt about twice 
as often as when using oil as fuel. In order to obtain 
proper results it is necessary that a high grade of light 
oil be employed, and every carload is therefore sub- 
mitted to laboratory tests for residual carbon, fluidity 
and to other routine tests before it is pumped into the 
storage tanks. Oil is supplied to the furnaces through 
a circulating oil system — i.e., the oil pumps are so 
dimensioned that they will supply an amount of oil 
many times in excess of the consumption and the excess 
oil is carried back to the storage tanks. Pressure is kept 
constant by pressure regulators on the feed and return 
lines, the former adjusted to 60 to 70 lb. immediately 
beyond the oil pumps, and the latter to give 35 to 40 lb. 
immediately ahead of the discharge to the storage 
tanka. This system is much to be preferred to a dead- 
end system, as it facilitates an even adjustment of 
the oil pressure and has much less tendency to clog up 


of the pot, between the short legs, and the leverage 
provided by a long handle is great enough so that the 
operator can balance the 300 to 400 lb. weight of the 
loaded pots and move them around rapidly and with great 
ease. He can also reach into the far corner of the 
furnace without coming too close to the hot door. All 
the furnaces are built with their floors level with the 
aisles, which in turn are paved with cast-iron plates, 
and the charging or discharging of a furnace can, by 
means of these trucks, be done in from 5 to 10 minutes. 
When a charge has been drawn the hot furnaces are 
reloaded and sealed as quickly as possible. Some of the 
floor plates in front of the furnace are removed, opening 
the pipe trench and exposing the burner and its port 
hole. Control valves for fuel and air are located at 
handy places in front of the door jambs. Firing at the 
start is relatively brisk, so that the cold pots may not 
draw heat from the surrounding brickwork too rapidly 
and disturb the temperature in adjoining ovens. It is 
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desired that all charges be brought to heat in 10 hours, 
a time sufficient to insure that no great difference in 
temperature exists between the different pots and from 
center to outside of the individual pots. As previously 
noted, further assurance regarding the uniformity of 
the case is obtained by the use of a slow carburizer, 
and even if the work in one pot should be at effective 
carburizing temperature 30 minutes longer than the 
work in another pot, the variation in case cannot be 
measured. 

It might be thought that fuel economy would demand 
quicker heats, but the construction of the furnaces is 

such that only 3 gal of oil, costing about 6 cents a 
gallon, is required per hour for one furnace, and the 
extra cost for several hours’ heat is compensated by the 
saving in labor from packing and handling the work in 
large pots and the greater regularity of the results 
obtained. It is quite true that more equipment and fur- 
naces are necessary, but careful calculations in regard 
to the saving of labor cost show that the actual cost 
of carburizing by the Timken practice is not higher 
than though a faster carburizing process were used. 
Even if the cost should be higher, it would be many 
times repaid by the high and uniform quality of the 
casehardened work, which is absolutely essential for 
the parts in a bearing. Moreover, a few rejections at 
this stage in the operation would amount to more than 
the cost of the entire carburizing operation. It is not 
the intention to criticise in any way the practice for 
carburizing used at other plants, as it is realized that 
for many purposes faster methods and compounds can 
be used, but for the very accurate work necessary in 
making roller bearing parts, only a method such as out- 
lined above will give satisfactory results. 

Platinum Couples Used 

Temperature in each furnace is measured by platinum 
thermocouples used in conjunction with indicating and 
recording potentiometers. The thermocouple is pro- 
tected by a short quartz tube, extending through the 
arch at about the middle, and projecting down 3 in. 
into the furnace. The other (cold) end is surrounded 
by water jackets and with open discharge overflowing 
in front of the furnaces so that it can be instantly 
seen whether all cooling jackets are working properly. 
Thermocouples are welded to extensions of copper wire 
that are connected in the usual way by a double-wire 
system to mercury selective switches in the furnace- 
man’s office and extend to the main pyrometer room. 
(Some years ago the usual system with a common 
return line to all thermocouples was used, but it did not 
prove satisfactory.) In the furnaceman's office indi- 
vidual readings by a potentiometer indicator are made 
and recorded for each furnace at 30-minute intervals. 
This record guides the fireman, and he constantly refers 
to it and adjusts each burner valve accordingly. The 
main pyrometer room holds the recorders (one battery 
is shown in Fig. 7) so that heating curves can be 
obtained on every heat, if a furnace load for one reason 
or another should not give the desired results. 

It has been said that this installation of platinum 
couples with water-cooled cold ends is unnecessarily 
expensive, but careful calculations have shown that in 
the long run, in spite of the high cost of installation, 
this system does not cost more than the usual installa- 
tion of base-metal couples. Our pyrometers last 
indefinitely; one man has no trouble in taking care of 
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month. The cost of maintenance is therefore very low 
as compared with other systems. Moreover, in this line 
of work, there is only one thing that counts — accuracy—* 
and a few spoiled heats due to defective couples would 
pay for a very large part of the installation. 

After reaching temperature, the furnace is held 
within 10 deg. F . plus or minus for a length of time, 
varying from 4 to 50 hours, depending upon the re- 
quired depth of case. The shorter time will produce 
a case n\ to ^ in. deep, while the latter will give & to 
& in. penetration. The depth of case that can be ex- 
pected after various lengths of time at heat has been 

carefully determined by experiments. In addition test 

specimens are packed in each pot, strung on a loop of 
wire, one end of which is hooked over the edge of the 
pot. When the time is judged right, the furnace is 
opened long enough to withdraw one pot, the samples 
are quickly extracted without disturbing the contents 
materially, water quenched and broken with a sledge. 
Visual examination after dipping in 10 per cent nitric 
acid indicates to the inspectors whether the desired 
depth of case has been obtained. If not, the pot is 
replaced, the furnace sealed and firing recommenced. 
After an appropriate time, a second pot is withdrawn 
and test specimens again quenched, broken and 
examined. 

When a furnace load is approved by the inspectors, 
the pots are removed from the furnace and trucked 
to a cooling alley, where they stand in open air, requir- 
ing about 6 hours to reach 150 deg. F. From each pot 
is taken a sample of the work, which is reheated to 
1,420 to 1,440 deg. F. in a small furnace, quenched in 
water and broken. After etching the fracture in 10 
per cent nitric acid the depth of case may easily be 
estimated by the dark ring produced. Each individual 
pot is thus tested and the release is indicated by inser- 
tion of rods with attached tags of various colors, show- 
ing the nature of the work in the pot and giving instruc- 
tions for further handling. 

When the pots are thus released they are trucked over 
to a metal screen, No. 4 mesh, set flush with the floor, 
and dumped upside down. The meal sifts through the 
screen like dry sand, drops into a hopper, and leaves 
behind the various carburized parts on the screen* 
They can then be shoveled into pans and barrels for 
transfer to the hardening room. Meal is taken from 
the underground hopper by a screw conveyor and belt 
elevator to a closed storage bin. All these housings 
are connected to a suction exhaust and cyclone collector 
system, which is quite effective in keeping any dust 
from flying in the air. From the storage bin it is 
passed through a pug mill, fed automatically with three 
parts old and one part new meal. This drops into large 
containers, and these cans of carburizer are returned to 
the packing floor. 

Hardening the Carburized Work 

Hardening practice for cups and cones is different 
from that for rollers, and will therefore be dealt with 
separately. 

Cups and cones are heated in specially designed 
rotary hearth furnaces, the general arrangement of 
which is shown in Fig. 8. It is 7 ft. in diameter, built 
like a turret with stationary side walls and roof, bound 
together with sheet steel. The moving hearth is 
annular and is covered with close-fitting segments of 
Thermalloy, a heat-resisting metal, resting on firebrick, 
which in tnm is suonorted bv a steel rinur. 
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This flat ring rests on rollers, and has an annular 
rack attached to its lower surface, meshing with a 
bevel pinion, motor driven through a reducing gear and 
double speed changer. The speed of rotation can, 
through this arrangement and a system of double cones, 
be easily changed through a wide range, and the time 
for one revolution is so regulated that the parts will 
reach proper hardening temperature* immediately ahead 
of the discharge door. For small work this time is 20 
to 30 minutes and is increased to more than 1 hour for 
cups and cones of very large sections. The furnaces 
are heated by a single burner, centrally located, on 
top of the furnace. 

The axis of the furnace— its “core," so to speak - 
forms a short combustion chamber from which the com- 
bustion gases, through slots, pass out radially into a 
second combustion chamber 
formed by the roof of the 
furnace and a false arch set 
about 5 in. lower. This 
lower arch has a series of 
fifteen long slots 3 in. wide 
equully spaced around the 
false arch except above the 
doors. The hot gases travel 
through the working cham- 
bers as indicated by arrows 
in Fig. 8, and escape through 
the front doors of the fur- 
nace. Of these there are 
two, the one to the left for 
charging and the other for 
removing heated rings after 
they have traveled around 
the furnace. By tilting the 
burner slightly it is possible 
to divert most of the hot 
gases to the side where the 
cold work enters the furnace, 
and this tends to equalize 
the temperature above the 
hearth. 

A pyrometer is inserted 
through the roof immediately 
ahead of the discharge door. 

Couples are made of plat- 
inum, as in the carburizing 
department, and are pro- 
tected by short quartz tubes. The cold end tempera- 
ture is kept constant by a cold water jacket on top 
of each furnace. Couples are connected through copper 
wires leading to a selective mercury switch with an 
indicating potentiometer and in addition to this the 
temperature of the furnace is checked on recording in- 
struments in the departmental office. One fireman looks 
after the temperature control for twenty-one of these 
furnaces, and he is solely responsible for the heat. 
Fuel and air valves are located at the back of the 
furnaces where they can be easily reached from a handy 
walkway. Oil consumption per furnace is between 2 
and 3 gal per hour. Hardening temperature is 1,420 to 
1,430 deg. F. for the small sizes of cups and cones, and 
up to 1,470 for parts of larger section. 

The latest development in regard to temperature con- 
trol is the installation of automatic temperature regu- 
lators which are able to keep the temperature within 
±8 deg, F. These controllers, which have been devel- 
oped at the Timken plant, are extremely simple and 


much cheaper than any of the various devices now on 
the market. The principle is to divide the original oil 
line to the burner into two feed lines, each with a 
needle valve. One of these valves is adjusted so that 
if the oil was flowing permanently through this line 
the furnace temperature would be considerably above 
that desired, and the other valve adjusted so as to give 
a temperature somewhat below that desired. Oil is 
caused to flow alternately through one or the other of 
these valves by means of a small tapered valve with 
two orifices, from which pipes lead to the two needle 
valves. This valve is mounted on a shaft and can be 
brought to revolve about 90 deg. by means of arms with 
attached pins acting through two solenoids. Holes in 
the tapered valve are so arranged that when one is 
open the other one is closed, and vice versa. 


This apparatus works in conjunction with a Leeds & 
Northrup recording and controlling potentiometer and 
when the temperature becomes, say, 5 deg. higher than 
desired, a relay is closed, sending a current through one 
of the solenoids and causing an electromagnetic force 
to pull the pin in the core of the solenoid downward 
and through the arm attached to the shaft. The tapered 
oil valve is simultaneously caused to turn about 90 deg., 
thus shutting off the oil to the needle valve regulated 
for the higher temperature and opening the hole leading 
to the needle valve regulated to give the lower tem- 
perature. The action of the instrument when the 
temperature becomes too low is just the reverse. Thus 
the oil is caused to flow alternately through one or the 
other of the needle valves. The controller is so set that 
this change is effected as soon as the temperature on 
the thermocouple differs more than 5 deg. F. from that 
desired. 

If only one furnace is controlled from each recording 
instrument the usual standard Leeds k Northrop in- 
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strument with signal lights can be used unaltered (or 
with a slight change in the circuit breakers to prevent 
arcing), with the wires to the red and blue lights re- 
connected to the two solenoids respectively. In order to 
reduce the cost of the instruments, however, it has been 
found desirable to connect more than one furnace to 
each recorder, and it is possible to run up to five fur- 
naces from each controlling instrument. This neces- 
sitates rather elaborate switches and a very close 
setting of the oil valves. It has therefore been finally 
decided to control two furnaces from each instrument, 
which has proved very satisfactory, and it is now 
planned to extend the use of these automatic controllers 
all through the heat-treating department. 

Quenching cups and cones is done in specially de- 
signed hardening machines, one placed in front of each 
furnace. Figs. 9 and 10 show these in outline and 
perspective. The main advantages of these machines 
are that they closely control the size of the hardened 
work. Quenching is also effected by means of a strong 
water spray instead of by mere immersion. A far more 
effective quench is therefore given than by the old 
methods and will give a more uniformly hard product. 
This is especially important for roller bearings, where 
soft spots would invariably mean failure in service. 

The machine is equipped with two plungers that 
are moved up and down by the action of levers con- 


nected to an air cylinder as clearly shown in the draw- 
ing, Special fixtures are used for the hardening cups 
and cones in these machines. When a cUp approaches 
the discharge door of the furnace, the operator lifts it 
out with a small hook, places it against the locating ,j£>ins 
in the bowl, and turns the operating lever. This brings 
down the plunger, with the fixture attached to its lower 
end, into the cup at great speed. The spiral fluted fix- 
ture is larger than the hot cup and expands it a tiny bit. 
The bowl is depressed into the water basin, and at the 
same time water rushes up through the hole in the 
center of the bowl and out through the flutes in the 
fixture. Water from several jets also strikes the cups 
from the outside simultaneously and in this way the 
heated metal is rapidly chilled from both the inside 
and outside in such a way that there is a minimum 
chance for formation of gas bubbles or dead volumes 
in the quenching bath, and the ring is also rigidly held 
to shape during cooling. • It has recently been found 
safer and more desirable to operate the water valves 
by a lever motion controlled from the upper toggles than 
by the valve pin arrangement shown in Fig. 9. 

As the one side is operating in this manner, exactly 
the opposite sequence of events automatically takes 
place on the other side. The water jets close, the bowl 
and grill rise above the water surface, water is drained 
out of the bowl, the interior fixture rises clear of the 
hardened cup, which is hooked 
out and replaced by another 
hot one. 

Cones are quenched in the 
same machine, but different fix- 
tures are used. At times an- 
other type of machine is used, 
where the cones are simply 
submerged into water with a 
solid plunger inserted into the 
heated cones. Most cones, how- 
ever, are hardened in the same 
machines as are the cups. The 
fixture used is a cylindrical 
plunger drilled centrally and 
split into six fingers. The lower 
end of the central hole is ground 
to a taper which, on the down- 
ward stroke, hits a pin of 
slightly larger size but of the 
same taper. This forces the 
fingers out, and the fixture is 
expanded tightly against the 
cylindrical bore of the cones. 

These quenching machines 
are extremely speedy and one 
skillful operator, if he does not 
have to feed the furnaces, can 
harden 500 pieces per hour, In 
order to see that everything is 
working properly, inspectors 
check the product for size from 
the various machines three to 
four times an hour. In addition 
to this, all raceways are after- 
ward subjected to a 100 per cent 
file inspection for hardness. 
Cones are tested by trying to 

1 touch them with new files around 
the circumference. For cups, 
which must be hard on the in- 
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fk; id -perspective of qt'iontiiino machine 


Bide, a .special method has been devised that in all its sim- 
plicity works very efficiently. By breaking a file a sharp 
edge is formed, which is poked against the inside of the 
cups in such a way that the cups roll slowly forward. If 
there are any soft spots the sharp point of the file will 
dig into the metal; the cups refuse to roll and then 
slide forward. A few scleroscopes are also used, but 
these are better adapted for checking the hardness of 
ground and finished work. Our experience is that a 
better hardness inspection is obtained by a file in the 


hand of a reasonably good man than by any other 
method. The main reason for this is that defects in 
casehardened work are mostly in the form of soft 
spots. Testing with a scleroscope would require a large 
number of readings on each part to find one soft spot, 
while a file test will cover a large area of the surface 
at one time. 

Hardening Rollers 

There now remains to be told how the rollers are 
heat-treated. As noted before, the rollers are the parts 
in the bearings subjected to the most severe service 
and every effort is made to give them a correspondingly 
high strength. They contain 1 per cent chromium, and 
the hardening temperature is thus raised to about 1,500 
deg. F. As a matter of fact, each roller is given a 
double quench, the first in oil from a temperature 
slightly above 1,500 deg. F. and the second in water 
from a temperature slightly below 1,500 deg. F. The 
intention of this double quench is to refine the case as 
much as possible and at the same time to obtain a fine- 
grained center. Experience has shown that better re- 
sults are obtained by this method than by the usually 
employed method of a double quench from 1,550 and 
1,450 deg. F. respectively. Our practice not only refines 
the outside layers of the case, but the refinement is 
driven the full depth of case in the carburized rolls. 

Seventeen furnaces with rotary retorts shown in Fig. 
11 are provided for this work. The furnaces were 
originally bought from an outside concern, but have 
been completely re-designed. The rolls are heated 
while passing through a Nichrome retort about 2 ft. in 
diameter and about 7 ft. long. This retort turns on 
three pairs of power-driven steel rolls, one of them 
engaging a double-flanged track to prevent endwise 
creep. By a similar arrangement to that used on the 
hearth furnaces, the speed can be regulated to suit 
the size of the work, the time for passing through the 
furnace varying from 10 to 25 minutes. 

Work is moved forward by an inside spiral rib, about 
3 in. high. Feed is regulated by an adjustable scoop 
attached to the cold end of the retort and dipping into 
a hopper filled with the little rollers. When the rollers 
have passed the full length of the retort they fall out 
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through a slot in the wall and by means of a guiding 
chute into the quenching liquid. 

The retort is contained in a brick chamber with 
double arches. The combustion chamber consists of 
the space between these arches; two oil burners pro- 
ject into this chamber in opposite directions, one near 
the front and the other near the back of the furnace. 
Hot gases are conducted through slots in the lower arch 
into the main furnace chamber, where they play around 
the retort and escape at the various joints. The burn- 
ers are so adjusted that the heat gradient rises as the 
work progresses through the furnace, until proper hard- 
ening temperature is reached a little ahead of the dis- 
charge end. 

As the rolls are discharged from the furnace, they 
are guided by a small chute, leading to the quenching 
bath immediately in front and below the furnace. 
Oil is used for the first quench and water for the sec- 
ond. The oil used is Houghton’s No. 2 quenching oil, 
pumped from a large supply tank holding about 80,001) 
gal As this tank is located at a considerable distance 
from the hardening room, radiation from the long pipe 
lines makes a special cooling plant superfluous. The 
oil for the first quench, as well as the water for the 
second, enters the cooling bath through several jets, 
sot in various directions and so arranged that an effec- 
tive and reliable quench of the rolls is obtained. 

After having passed the quenching bath the rolls 
land on the inside of a partly submerged cylinder made 
of wire screen. Interior vanes are so arranged that 
as the cylinder slowly rotates the quenched rolls are 
oh vated out of the bath and discharged over the edge 
of the tank into draining boxes set alongside. 

Rolls are checked for hardness by file test and for 
fracture by splitting sample rolls at regular intervals 
m a small hydraulic press. In this way a very close 
control of the hardening of the rolls is maintained. 
After several cleaning operations done in rotary drums 
holding various substances, the rolls are ready for 
grinding and leave the hardening department. 

In conclusion it can be said that no effort or cost has 
been spared in the development of the Timken heat- 
treating departments. Practically all of the equipment 
has been specially designed and a large number of 
patents have been granted on the various machinery 
that is used. The Timken company thus owns patents 
covering the rotary hearth furnaces, the quenching 
machines, the special fixtures used for hardening cups 
and cones, the temperature controllers, the roll -harden- 
ing furnaces and the quenching apparatus for the n-lls, 
to mention only some of the more important. The high 
quality of the Timken bearings depends on these de- 
partments as much as on any other branch in the plant 
and they are equipped and conducted accordingly. 

Composition of Beet Sugar Press Cake 

The dry material of the filter press cake produced 
in the process of manufacturing beet sugar consists 
largely of calcium carbonate, according to the findings 
of the United States Department of Agriculture, and 
undoubtedly affords a satisfactory material for liming 
soils. It also contains comparatively small quantities of 
nitrogen, phosphoric acid, potash and organic material. 

The results of the analysis of a number of represen- 
tative samples of filter press cake are set forth in De- 
partment Circular 257, “Composition of Filter Press 
(Lime) Cake,” by Sidney F. Sherwood, chemist in the 
Bureau of Plant Industry. 


Coatings That Prevent End Checks in Wood 

Wood dries more rapidly from the end grain than 
from the side grain, and is apt to check and split dur- 
ing seasoning unless end drying is retarded by some 
means. For this reason it is advisable to use a water- 
resistant end coating on wood during air seasoning or 
kiln drying, especially on woods which are difficult to 
dry and on short kiln samples. 

Two Classes of Coatings 

The coatings ordinarily used can be divided into two 
classes. The first are liquid at ordinary temperatures 
and can be applied cold. The second are solid at ordi- 
nary temperatures and must be applied hot. Cold 
coatings have the advantage that they may be used 
as easily on logs and lumber as on kiln samples and 
dimension stock; hot coatings, because of the method 
of application (end dipping), are not easy to use on 
large stock. 

Either the cold or the hot coatings can be used 
effectively for drying temperatures up to 140 deg. F. 
Temperatures much above this cause blistering in the 
cold coatings, but make the hot coatings plastic enough 
to form new surfaces as fast as the old ones break. 
For this reason the hot coatings are apt to be more 
effective than the cold coatings for temperatures from 
140 up to 170 deg. F., where they liquefy to such an 
extent that they run off. No coating has been found 
which is entirely satisfactory for temperatures above 
170 deg. F. Cold coatings are perhaps somewhat better 
than hot coatings for temperatures above 170 deg. F. 
and for use on kiln samples when the temperatures 
are high enough to cause the loss of part of a hot 
coating. 

Effectiveness of Cold Coatings 

Cold coatings to be effective should have about the 
consistency of heavy sirup. The amount of filler re- 
quired ranges from two to four parts by weight to one 
of the vehicle. Cold coatings used at the Forest Prod- 
ucts Laboratory, Madison, Wis., have been found 
effective about in the following order, the most effective 
being placed first: 

Hardened glom <>il and air-alaked lime (oil evaporated to cole 

siMencv of thin mrup before adding the lime) Very cheap 

( ’hinawuod ml and barytes ( ’heap 

Luweed oil and white lead (very heavy i Moderate post 

Linseed oil and red lead (very heavy) Moderate eext 

High grade spar varnish and barytes . . . Expensive 

Effectiveness of Hot Dips 

The hot dips were effective in the following order: 

21 1 deg coal-tar pitch Cheap 

2>4 deg coal-tar nit eh Cheap 

Rosin and lampblack -(100 parts of rosin to 7 parts of lamp- 

blm'k ) Moderate coat 

Some asphalts are highly moisture-resistant, but they 
are difficult to apply because of the high temperatures 
required to make them plastic. 

Paraffine has proved very satisfactory as an end 
coating for stock during air seasoning, but cannot be 
used in the kiln because of its low melting point. 
Excessive shrinkage of the wood and rough handling 
often cause the end coatings to chip or shear off, and 
a fresh application of the coating must be made. To 
reduce end-drying sufficiently there must be a thick 
coating over the entire end surface. When hot dips 
are used, the wood should be dipped half an inch into 
the liquid. 

This work has been carried out by the Forest 
Products Laboratory at Madison, Wis. 
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Licensing Laws for Engineers 

A Survey of Licensing Conditions as Affecting 
Professional Engineers in Various States 

T HE situation regarding license laws for engineers 
iw one that deserves the serious attention of chem- 
ical engineers everywhere. Already the movement has 
resulted in the passage in twenty-five states of laws 
which affect engineers in some way. In most of these 
states anyone engaged in work that is defined as ‘‘pro- 
fessional engineering” is required to obtain a license 
The New York State definition of ‘‘professional en- 
gineering” is the usual definition employed, and we 
quote : 

Sect. 39- ii. I'rofemuonal Engnm i mg A person prac- 
tices professional engineering within the meaning and in- 
tent of this article, except as hereinafter stated, who holds 
himself out as able to do, or. who does, the work that an 
engineer does in the planning, designing, constructing, in- 
specting and supervising of engineering work, or appliances 
involved in public or private projects, oi in making investi- 
gations for proposed engineering projects. 

The New York law contains the* following exemptions, 
usual but not contained in all stale laws: 

Nothing herein shall apply to a corporation, partner- 
ship or joint-stock association, provided the person or 
persons carrying on the actual practice of engineering on 
behalf of such corporations, partnerships or joint-stock 
associations shall be licensed engineers, and nothing in this 
article shall be construed to apply to tin- preparation or 
execution of designs, drawings, plans or specifications for 
the construction or installation of machinery or apparatus 
constructed or installed by the corporation, partnership or 
joint-stock association preparing such designs, drawings, 
plans or specifications if the supervision of the preparation 
of any such designs, drawings, plans or specifications, con- 
struction or installation shall be under the general direction 
of a licensed engineer. 

Qualifications for License 

The qualifications for license are of particular inter- 
est to prospective applicants. Again the New York 
State law gives the average qualifications, and we quote 
an excerpt from this law which contains information 
on requirements and issuance of certificates and seals 
which will serve to illustrate to the reader what the 
majority of such laws cover: 

Extract From Laws oi- Xnv York State 

i'haptn 775 as amended bg Laic* of 1021 
Taking effect Mag 5, 1023 

Sect. 39-e Application 0 for and Issuance of Certificates. 
The Regents, on application therefor, on prescribed forms 
and the payment of a fee of $25, except in cases where 
the applicant applies for license to practice professional 
engineering and land surveying, when the fee shall he 
$35; and except as hereinafter provided, shall on the recom- 
mendation of the hoard issue a certificate of license: 

1. To any person who submits evidence satisfactory to 
the board that he or she is fully qualified to practice pro- 
fessional engineering or land surveying. 

< Provided, however, that no person shall be eligible for 
license as a professional engineer who is under 21 years 
of age, who is not of good character and repute and who 
has not been actively engaged for 4 or more years in the 

P ractice of professional engineering of a character xatis- 
actory to the board. 

Provided, however, that no person shall be eligible for 
license as a land surveyor who is under 21 years of age, 
who is not a citizen of the United States or who has not 
made declaration of his or her intention to become a citizen 
of the United States, who does not speak and write the 
English language, who is not of good character and repute 
and who has not been actively engaged for 3 or more years 
in the practice of land surveying of a character satisfactory 
to the board. 

However, each 2 years of study, satisfactorily completed, 
of engineering in a school of engineering of standing satis- 


SURVEY OF STATES HAVING LICENSE LAWS 


Name of 

Affect* 

Ch. 

Where to Apply for Complete Information 

State 

Eng’r. 



Yen 

Judge of Probate m ouch county 


Yes 

Statp Board of Registration of Architects and Profetr 


No 

atonal Engineers, Phoenix 

Surveyor-General, State Capitol, Sacramento 

Colorado 

Ych 

State Board of Examine™ for Engineers and Land 

Honda 

Yea 

Surveyors, Denver 

State Board of Engineering Examine™, G K. Arme*, 


Ypp 

See , Tallahassee 

Department of Law Enforcement, Paul Daws, Boise 

IlllIIOlK 

No 

Department of Registration and Education, Springfield 

Indiana 

Yes 

State Board of Registration tor Professional Engineers, 

l'»wa 

Yes 

DeW D Moore, Indianapolis 

State Board of Engineering Examiners, K. C, Kaatberg, 

Louisiana 

No 

See , Des Moines 

Stat<- Board of Engineering Exumimis, Baton Rouge 

NIicliiKim 

Yep 

State Board ot Examine™ of Engineers, George Jerome, 

Minnesota 

Yes 

See , Detroit 

State Board of Registration of Architects, Engineers and 

N* vada 

Yes 

Land Surv * yorw, St Paul 

State Board ot Register* d Professional Engineers, 

New Jerm \ 

Yen 

Carson City- 

State Board of Professunnl Fngimns and I and Survey- 

Now Mexico 

No 

ors, Trenton 

Board of Examining Surveyors, Santa Ee 

New ^ ork 

Yes 

State Boaid oi Licensing for Professional Engine*™, 

Nortli C arolina 

Yes 

Albany 

Statu Board of Registration for 1-ngineers and land 

( >regon 

\ OB 

Surveyors, Raleigh 

State Board of Engineering i- xannm-ra, A. B Carter. 

Pennsylvania 

Ych 

See , Portland 

Htate Board of Registration of Prof* sBional 1 ngimer* 


and Land Surveyors, Harrisburg 

South Dakota 

No 

State Engineer, Pierre 

Tenm-Bsec 

U-B 

State Board ot Examiners for Ai< Infects and Engineers 

Texas 

No 

Nashville 

Board of Examiners ot Land Surveyors, Austin 

\ u ki nm 

\<*S 

Board for Examination and Certification of Professional 

W Virginia 

Yes 

Engineers, Richmond 

State Board of Registration of Engineers/ George E 

\\ voniiim 

V-s 

Tavlor, See , West Union 

Board of Examining Engineer a, l-rcmont| Morrison, See 



( ’1 evetm* 


factory to the Regents shall be considered as equivalent 
to 1 year of such active practice 

Unless disqualifying evidence he before the board, the 
following facts established in the application shall he 
regarded as prima facie “evidence, satisfactory to the 
hoard,” that the applicant is fully qualified to practice 
professional engineering or land surveying. 

(a) Six or more years of active engagement in profes- 
sional engineering work, one of which shall have been in 
responsible charge of work, or in the case of applicants 
for license as a land surveyor, 4 or more years of active 
engagement in land surveying work of a character satisfac- 
tory to the board. 

(h) Graduation, after u course of not less than 4 years 
in engineering, from a school or college approved by the 
Regents as of satisfactory standing, and an additional 4 
years of active engagement in professional engineering, 1 
of which shall have been in responsible charge of work, 
or 2 years of active engagement in professional land sur- 
veying of a character satisfactory to the board. 

Applicants for license, in cases where the evidence orig- 
inally presented in the application does not appear to the 
hoard conclusive or warranting the issuance of a certificate, 
may present further evidence, which may include the results 
of a required examination, for the consideration of the 
hoard. 

In determining the qualifications of applicants for license 
as professional engineers or land surveyors a majority vote 
of the members of the board shall be required to pass the 
candidate. 

In case the board denies the issuance of a certificate to 
an applicant, the license fee deposited shall be returned by 
the Regents to the applicant. 

2. To any person who holds an unexpired certificate of 
license issued to him or her by a legally constituted board 
of examiners in the District of Columbia or in any state 
or territory of the United States in which the requirements 
for the license or registration of professional engineers or 
land surveyors are of a standard not lower than those pre- 
scribed in this state, provided that an agreement of reci- 
procity in the matter of indorsement of such certificates 
of license shall have been entered into between the Regents 
of the University of the State of New York, the board of 
examiners of this state and the like duly constituted author- 
ities in the District of Columbia or in any other state or 
territory of the United States. 

Sect. 39-/. Certificates. The result of every examina- 
tion or other evidence of qualifications, as provided by thia 
article, shall be reported to the Board of Regents by the 
board of license, and a record of the same shall be kept ter 
the Board of Regents; and the Board of Regents shall, 
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unless deemed otherwise advisable, issue a certificate of 
license to every person certified by the board of license as 
having passed such examination or as being otherwise 
qualified to be entitled to receive the same. 

Sec. .‘19-/. Significance of Certificate-Seal h. The issu- 
ance of a certificate of license by the Regents shall be 
evidence that the person named therein is entitled to all 
the rights and privileges of a licensed professional engineer 
<»r land surveyor, while the said certificate remains unre- 
voked or unexpired. 

Each licensee hereunder may upon being licensed obtain 
a seal of the design authorized by the board, bearing the 
licensee’s name and the legend “licensed professional engi- 
neer or licensed land surveyor.” Plans, specifications, plats 
and reports issued by a licensee may be stamped with said 
seal during the life of licensee’s certificate, but it shall be 
unlawful for anyone to stamp or seal any documents with 
said seal after the certificate of the licensee named thereon 
has expired or has been revoked unless said certificate has 
been renewed or reissued. 

Extract From Rui.es ok the Hoard of Licensing 

Responsible charge of work, as referred to in the act, 
''hall be understood to mean the control and direction of 
the investigation, design and construction of work requir- 
ing initiative, skill and independent judgment in meeting 
unforeseen conditions. The board, in passing on this re- 
quirement, will carefully weigh the evidence of experience 
submitted by the applicant. 

The term “principal” as used in the act will be under- 
tone! to mean an engineer in charge of work who is directly 
icsponsible to his client, employer or superior officer for 
"•suits in connection therewith, even though he may have 
under his supervision and direction on such work assist- 
ants who have responsible charge of certain features 
i hereof. 

Conditions in Various States 

While the conditions for licensing vary somewhat 
among states, most states have requirements equal to 
"i less than those of New York. Those states having 
'nore severe requirements are (’dorado, Illinois, In- 
diana, Pennsylvania, Tennessee and West Virginia. 

In some states the provisions apply only to special 
' lasses of engineers and do not apply to chemical en- 
gineers. We give herewith, in table form, the states 
lequiring license; those in which chemical engineers 
are affected; and the address to which to write for 
■ omplete information. 


Moisture-Resistant Coatings for Wood 

Shrinking and swelling and internal stresses causing 
warping and checking are brought about in wood by 
changes in the moisture content. Such changes are 
occurring continually when wood is exposed to chang- 
ing atmospheric conditions, and the only way to 
prevent or retard them is to protect the wood from 
the air with some moisture-resistant finish or coating. 

In order to determine the protection against mois- 
ture afforded by various coatings, a series of tests is 
being conducted by the U. S. Forest Service, at the 
Forest Products Laboratory, Madison, Wis. No coating 

finish which is entirely moisture-proof has yet been 
discovered, but several have been found which are very 
effective. 

Linseed oil, although it is probably recommended 
more frequently than most of the other materials for 
moisture-proofing wood, was found in the absorption 
tests to be quite ineffective. Five coats of hot oil fol- 
lowed by two coats of floor wax failed to give any great 
protection. 

Oil paints form a film over wood which is very dur- 
able even in exterior locations. Laboratory tests show, 
however, that such a film, although it may be continuous, 
does not prevent moisture changes in wood. Graphite 


HKLATIU; EFFICIENCY OF \\ VITR-RESISTANT 
COATINGS FOR 3\OOl> 


\luuunuin-lcHf promM* tuqihult paint Iimm 

Thrt'f* coat a Bpar varnmli minted with um Inn 

Three contn of lutphuh paint 

Aluminum-leal prueem-- «par a arnihli 1 »hm> 

Aluminum-leaf proceM* ■— cellulohe lae.|ii< i luc < 

Aluminum-leaf prom* oil paint bane 

Three coath of aluminum In oinre (ijutek iIimiu. i 

A heavy routing of paraffine 

Three coats of rubbing varnish 

Three coats of enamel 

Three coats of orange shellac 

Three coats of cellulose lacquer 

Sheet pyrnhn 0 005 m thick glued to wood 

Three coats of graphite paint 

Three coats of spar a arnish 

Three coats of whitelead oil 

Five coats or linseed oil applied hot and tAuicnnis.il wnv 
No coating 


Percentage 

Kffiioency 

98 

98 

9t> 

95 

94 

93 

92 

91 

89 


87 

73 

68 

61 


54 

18 

00 


paints and spar varnish are about as effective as the 
ordinary oil paints with the heavier pigments. 

Cellulose lacquers rank somewhat higher than the 
foregoing in moisture resistance. Considerable improve- 
ments can probably be effected in them by the addition 
of solids. They have the advantages that they are fast 
drying and that the films they form over the wood are 
very elastic. 

Rubbing varnishes afford considerably more protec- 
tion against moisture than do spar or long oil varnishes. 
The larger amounts of gum solids present in rubbing 
varnish probably account for their greater moisture 
resistance. 

Enamel coatings made by the addition of pigments, 
such as barytes, to ordinary varnish are about as effec 
live as rubbing varnish. 

A bionze coating composed of a cheap gloss oil and 
aluminum powder proved in tests to be superior in mois- 
ture resistance to any of the coatings mentioned above. 
This mixture is very fast drying; three coats can be 
applied in the course of half an hour. 

The aluminum-leaf coating developed at the Forest 
Products Laboratory particularly for the protection of 
airplane propellers is highly efficient in preventing 
moisture changes in wood. Such a coating can best be 
applied to large unbroken surfaces. 

For temporary protection against moisture changes, 
vaseline smeared over varnish is one of the most mois- 
ture-resistant coatings yet tested. 

The accompanying table gives the results of moisture 
absorption tests on panels coated with the different 
preparations. The percentages are based on average 
amounts of moisture absorbed per unit surface area by 
coated and uncoated panels subjected to a humidity of 
95-100 per cent for 14 days. 


Increase in British Exports of Tin 

During the months of December and January the 
quantity of tin plates exported to the United States from 
Great Britain totaled more than the amount sent in the 
whole of the preceding 36 months. From other parts of 
the world as well there has also been a noticeable revival 
in the demand for tin. As a result Britain’s exports are 
now between 42,000 and 43,000 tons per month. As will 
he seen from the following statistics, Britain’s tinplate 
industry centering in South Wales has practically re- 
gained its pre-war position as an exporter. 


} ' OroHH Tonn 

11*13 494,497 

J920 363 058 

1922 448,907 


Value, f.o.b. 
£7,214,928 
18,954,053 
9,077, *M 
9,695,936 
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How Do You Operate 
A Column Still? 


By F. H. Rhodes 

l ’ i * » J » *■ '• i f <>! Iinlustn.il Ox ruistry, Cornell University 


T HE column stills commonly used for the separa- 
tion and rectification of liquids by fractional dis- 
tillation consist of the following essential parts: 

1. The still body, or “kettle.” 

2. The fractionating column, in which the original 
vapor from the still is caused to pass upward counter- 
current to and in intimate. contact with a downflowing 
stream of “reflux” introduced at the top of the column. 

3. The partial condenser, or “dephlegmator,” in 
which a portion of the vapor from the top of the column 
is condensed and returned to the top of the column as 
“reflux,” while the remainder 
of the vapor is allowed to pass 
forward to the final condenser. 

4. The final condenser, in 
which the vapor is condensed 
completely to “distillate” and 
the distillate is cooled so that 
it may be sent to the receivers 
The general arrangement of 
such a still designed for oper- 
ation by the “partial condenser 
method” is shown diagram- 
matically by the accompanying 
Fig. 1. 

The primary purpose of the 
partial condenser is to provide 
the reflux to the column so that 
the column may continue to act 
as a fractionating device. The same result may be 
secured by omitting the partial condenser entirely and 
providing the necessary reflux by condensing all of 
the vapor in a single condenser and properly dividing 
.this total condensate into reflux and distillate by means 
of valves or other suitable device. The general arrange- 
ment of such a still arranged for operation by the 
“single condenser method” is shown diagrammaticallv 
by the accompanying Fig. 2. 

This method is not new; it has been described 
repeatedly in the literature and has been used com- 
mercially to a limited extent. In most industrial dis- 
tillation operations, however, the feasibility of the 
single condenser method has not been realized and its 
advantages have not been appreciated, so that at pres- 
ent most fractional distillation operations are carried 
out in stills provided with a partial condenser and 
operated by the partial condenser method. 

This present article was written for the purpose of 
calling attention to some of the advantages, from a 
practical operating standpoint, of the single condenser 
method of still operation. With any given column, 
operating on an initial vapor of any given composition, 
there is an optimum ratio between the portion of the 
total condensate returned to the column as reflux and 
the portion taken off as distillate. WiUi less than this 
optimum reflux ratio the fractionation will be insuffi- 
cient to give a distillate of the attainable and desired 


purity; with a reflux ratio greater than the optimum 
ratio a very slight increase in the purity of the dis- 
tillate will be secured at the expense of a very con- 
siderable increase in the time and the amount of heat 
required to produce a given quantity of distillate. It 
is obvious, therefore, that the maximum efficiency and 
economy of operation can be secured only by maintain- 
ing, at each stage of the distillation, a certain definite 
ratio between the reflux and the distillate; and that vari- 
ation from this optimum ratio will result either in un- 
duly impure distillate or in unnecessary cost of operation. 

It is difficult, with a partial 
condenser, to maintain a con- 
stant ratio between reflux and 
distillate. The usual type of 
partial condenser consists of a 
set of vertical tubes through 
which the vapor is passed and 
around which the water or 
other cooling medium is circu- 
lated, although in some cases 
partial condensers are used 
which consist of a set of hori- 
zontal tubes through which the 
water is circulated and around 
which the vapor is passed. In 
either case, a change in the 
temperature or in the rate of 
flow of the cooling liquid pro- 
duct's a change in the amount of vapor condensed in the 
partial condenser and thus causes a variation in the re- 
flux ratio. Moreover, when the partial condenser is care- 
fully regulated to give a uniform amount of reflux, the 
ratio of reflux to distillate may he changed by a variation 
of the rate of distillation of the charge within the still 
body. It is obvious, therefore, that in a still provided 
with a partial condenser maximum efficiency and econ- 
omy can be secured only by maintaining very close con- 
trol over the operation of the partial condenser. 

In a still arranged for operation by the single con- 
denser method it is possible to install, below the con- 
denser, a dividing device which will automatically 
separate the condensate into reflux and distillate and 
which can be set to maintain any desired ratio between 
reflux and distillate. In this way the ratio of reflux 
to distillate can be kept constantly at the optimum value 
and the still can be operated constantly at maximum 
efficiency, irrespective of any probable fluctuation in 
the temperature or the rate of flow of the cooling water 
or in the rate of distillation. Therefore the still can 
be operated more efficiently and more economically and 
with less supervision than can a still operated by the 
partial condenser method. 

Another advantage of the single condenser method of 
operation is the ease with which the reflux ratio can be 
adjusted to meet changes in the composition of the 
vapor entering the fractionating column. In any dis- 


Of course the partial condenser 
method is the one that is generally 
practiced. This has certain distinct 
disadvantages as compared with the 
single condenser method of operating 
a column still, among which are the 
greater ease of control and the 
greater constancy of the reflux- 
distillate ratio under varying condi- 
tions of operation. This article tells 
why the single condenser method is 
better. 
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continuous distillation process the vapor entering the 
bottom of the column becomes progressively poorer in 
the lighter component as the distillation proceeds, and 
in running any particular fraction it is necessary to 
increase the reflux ratio progressively to meet this 
change in vapor composition; in any discontinuous dis- 
tillation process there may occur variations in the 
composition of the feed which necessitate a change in 
the reflux ratio. In a still operated by the partial con- 
denser method this change in reflux ratio is effected by 
changing the rate of flow of the cooling water. The 
exact effect of any given change in the rate of flow of 
cooling water can be predicted only by experience and 
determined only by trial. Moreover, the full effect of 
a given change in the rate of flow of cooling water does 
not appear at once, but develops rather slowly. These 
facts render it necessary to control a partial condenser 
still largely by the method of “trial and error” and 
necessitate close attention 
and frequent regulation in 
order to obtain satisfactory 
results. 

Moreover, the difficulties 
of control make it difficult 
1 o standardize the operation 
of the still and make it nec- 
essary to rely very largely 
upon the judgment of the 
still runner. In a still oper- 
ated by the single condenser 
method, the dividing device 
can be calibrated and pro- 
vided with a scale to indi- 
cate the ratio between reflux 
and distillate corresponding 
to any position of the di- 
\ ider. The exact effect of a 
given change in the position 
of the divider can be fore- 
told very closely and the 
change in reflux ratio neces- 
sary to meet any change in 
the conditions within the 
still can be made easily and 
quickly. Moreover, the full 
effect of a change in the re- 
flux ratio appears very soon FIG partial ton- 
after the change is made. denser method 

For these reasons, a still 

operated by the single condenser method requires a mini- 
mum of attention, and the operation of such a still can be 
standardized so that it is jiot necessary to rely so much 
upon the judgment and experience of the still runner. 

A third advantage of the single condenser method is 
the fact that it can be applied successfully to the frac- 
tional distillation of high-boiling liquids, while with the 
partial condenser method the regulation of the reflux 
ratio (and therefore the proper control of the frac- 
tionation) becomes very difficult when working with 
substances which boil at temperatures considerably 
above the boiling point of water. In a partial condenser 
handling vapors which condense below, or only slightly 
above, 100 deg. C. the reflux may be regulated by vary- 
ing the rate of flow of cooling water through the con- 
denser. With vapors condensing at somewhat higher 
temperatures, the dephlegmator may be partly filled 
with water which is kept boiling by the heat absorbed 
from the vapor, and the amount of material condensed 



as reflux may be varied by varying the height of the 
boiling water surrounding the condenser tubes. 

This method is not very satisfactory, because the 
exact regulation of the height of the boiling water in 
the condenser is rather difficult and because a slight 
change in the height of the water may produce a very 
large change in the amount of material condensed as 
reflux. With vapors which condense at temperatures 
considerably above the boiling point of water it is usu- 
ally necessary to resort to the use of air-cooled partial 
condensers, which are very difficult to regulate, or to 
use partial condensers cooled by circulating oil, which 
present obvious operating difficulties. With the single 
condenser method of operation, high-boiling liquids can 
usually be handled in essentially the same manner as 
liquids which condense at relatively low temperatures — 
i.e., with a water-cooled condenser and a dividing box — 
and the reflux ratio can be controlled as accurately and 
as easily as when working 
with liquids which condense 
at temperatures below the 
boiling point of water. 

For example, naphthalene 
may be distilled fractionally 
by the single condenser 
method about as easily as 
can benzene, whereas the 
fractional distillation of 
naphthalene in a Bt ill oper- 
ated by the partial con- 
denser method presents 
considerable difficulty. Of 
course, if the distillate has 
a melting point above the 
boiling point of water, it 
will be necessary to use an 
air-cooled condenser instead 
of a condenser cooled by 
water, but even this intro- 
duces no particular diffi- 
culty, since it is not neces- 
sary to regulate the amount 
of condensation in the air- 
cooled condenser, but only 
to insure that the amount 
of cooling surface is suffi- 



F1H. 2- SINCJLE CON- 
DENSER METHOD 


cient to condense all of the 
vapor. Thus it is evident 
that the single condenser 


method of distillation has a much wider range of appli- 


cation than has the partial condenser method. 


Some Objections to the System 

One objection to the single condenser method of oper- 
ation that is sometimes raised is that it is not possible, 
by this method, to recover and utilize the heat contained 
in the vapor. In continuous stills operated by the 
partial condenser method the crude liquor going to the 
still is frequently used as the cooling medium in the 
partial condenser, so that the heat liberated by the con- 
densation of the reflux is utilized to preheat the still 
charge. In a single condenser still exactly the same 
result may be secured by building the condenser in two 
sections in series, the upper section being cooled by the 
ingoing charge to the still and only the lower section 
being cooled by water, and the total condensate from 
the entire condenser being separated into reflux and 
distillate by means of the dividing device. In some 
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cases it is even possible to condense all of the vnpoi 
in a single condenser cooled by the ingoing charge 
and to pass only the condensed distillate through a 
water-cooled “cooler" placed below the dividing device; 
and in such cases the amount of heat recovered is actu- 
ally greater than the amount Usually recovered in stills 
operated by the partial condenser method. The use of 
such a two-stage condenser or of a condenser and cooler 
does not in any way interfere with or complicate the 
control of the reflux ratio. There! ore n is evident that 
the thermal efficiency of a still operated by the single 
condenser method is just as high as the thermal effi- 
ciency of a still operated by the partial condenser 
method and giving the same quality of distillate from 
the same still charge. 

Another objection to the single condenser method of 
operation is that the reflux has exactly the same com- 
position as the distillate, whereas the reflux obtained 
from a partial condenser is richer in the heavier com- 
ponents and poorer in the lighter component than is the 
distillate. In other words, by adopting the single con- 
denser method we sacrifice the fractionating effect of 
the partial condenser. It is true that the partial con- 
denser does act, to a certain extent, as a fractionating 
device, but it is also true that as a f ractionating device 
the usual form of partial condenser is very inefficient. 
The contact between liquid and vapor is poor, there is 
considerable difference in temperature between vapor 
and condensate, and the condensate and vapor usually 
How in parallel rather than in countei current through 
the condenser. 

In running pure fractions the diffeience between the 
reflux and the distillate is usually so slight as to be 
undetect lble; in running wide-boiling or intermediate 
fractions there may be considerable difference in com- 
position. In practically every case, however, the in- 
creased fractionation and the greater purity of the 
product obtained by the use of a partial condenser could 
be secured in a still operating on the single condenser 
method by simply adding one more plate to the column. 
Furthermore, it is possible to use, in a single condenser 
installation, a condenser which is made up of two units 
in series, and so to arrange the dividing box that sub- 
stantially all of the reflux is obtained from the first 
unit and substantially all of the distillate is obtained 
from the second unit. In this way the advantages of 
the single condenser method of operation can he secured 
without sacrificing the slight fractionation obtained by 
the use of a fractional condenser 

Summary 

In summation, therefore, the single condenser method 
of operation offers the following advantages: 

1. The ratio between the reflux and the distillate may 
be maintained constant at any desired value, irrespec- 
tive of any fluctuation in the rate of flow or the tem- 
perature of the cooling water or of any variation in the 
rate of distillation. 

2. The reflux ratio may be more easily regulated, 
thus permitting better control of the fractionation and 
making it possible better to standardize the operation 
of the still. 

3. Fractional distillation may he applied to the sep- 

aration and purification of high-boiling materials as 
well as to the rectification of liquids which boil at rela- 
tively low temperatures, and the close control of these 
high-temperature fractional distillations presents no 
particular difficulty. ^ 


The thermal efficiency of a fractional distillation 
process controlled by the single condenser method need 
be no lower than the thermal efficiency of a similar dis- 
tillation process controlled by the partial condenser 
method— it may, in some cases, be higher. 

The substitution of the single condenser method of 
operation for the partial condenser method may involve 
the sacrifice of the slight fractionating effect of the 
partial condenser, but this can be compensated for 
by a slight increase in the number of plates in the frac- 
tionating column or by the use of a double-effect con- 
denser and a suitable arrangement of the dividing box; 


Reduction of Hematite by Methane 

While studying the reduction of iron ore by fuel gas, 
E. D. Eastman noted that at 700 deg. C. about one- 
fourth the hydrogen and CO and over half the un- 
saturated hydrocarbons were oxidized by reacting with 
iron ore, but the methane was practically untouched. 
('. M. Bouton, of the Bureau of Mines, verified this 
observation by passing a stream of mixed gas (40 per 
cent 11, and 50 per cent CH ( ) through a heated tube 
filled with fine hematite ( j 28, 14 mesh) and analyz- 

ing the products of the reaction. If this gas take 30 
seconds in passing the mass, FeO, is reduced to Fe/) ( 
by the following reactions 

3 FeA + H 2 Ft\ 0 , i H ,0 
12EC.O, f CH 4 8 FoO, ) 2H.0 | CO 
the first going to completion (i.e., exhausting the gas 
mixture of free hydrogen) at any temperature between 
(>()() and 900 deg. C. No CO is formed from the CO 
or methane at these temperatures. Reduction of 
methane varies with the temperature, as follows: 


T« 1 1 1 1 j * * i’ii tin * 
1 < ' 
(1041 
700 
soft 

0041 


Amount ol 

4 i ’onsumfd. K. 
IVr<Vnt Seconds- 
4 B6.600 

30 7,800 

3,150 

00 1,050 


K is the number of seconds required for methane 
content of a gas to fall to one-tenth its value when the 
gas is agitated between walls of hematite 1 cm. apart. 

In studying the reactions between gases and solids 
the scientists of the Bureau of Mines have erected the 
following hypotheses: 

That the rate of reaction of each molecular species 
in the gas is directly proportional to the concentration 
of the molecular species. 

That the passage of a gas through the intricate 
porosity of a fine ore is equivalent to passage between 
parallel walls of equal surface which inclose an identical 
volume. 

That the rate of reaction of each molecular species 
( in terms of the percentage of the total gas) is 
inversely proportional to the distance between these 
equivalent walls. 


Cascara Situation Causes Alarm 

The Cascara tree, native of the Northwest, faces 
extinction. Unless steps are taken for its preservation 
and cultivation, this tree may not continue to flourish 
on this continent. It is cut at present as waste growth 
in many sections, despite the fact that its bark is of 
value commercially. When harvested the average 
tree of the Pacific coast yields 10 lb. of dry bark. 
Experiments conducted at the Agricultural Experiment 
Station on Vancouver Island indicate that the cultiva- 
tion of this tree on cheap land may be fairly profitable. 
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Production Statistics of the 
Alkali Industry 

The $81,884,100 Output in 1921 an 18 Per Cent 
Decrease From Record Total of 1919 
— Soda Ash Leads 

P RODUCTION statistics for one of the most for* 
midable branches of the heavy chemical industry 
have just been released by the Census Bureau in the 
Department of Commerce. These figures show that 
the alkali industry of the United States had an output 
in 1921 aggregating in value $81,884,100, as compared 
with $99,689,828 in 1919, a decrease of 18 per cent. 

Soda ash is the leading commodity of the group, 
with a production for sale of 776,520 tons, valued at 
$29,255,800, or 36 per cent of the group total in 1921, 
us compared with 1,033,480 tons, valued at $31,195,149, 
or 31 per cent of the total value in 1919. 

('austic soda is second, with 231,350 tons, valued at 
$18 434,300, or 23 per cent of the total value in 1921. 
and 302,121 tons, valued at $18,691,047, or 19 per cent 
of the total value in 1919. 


1 \13LE I— PRODUCTION OF SODIUM COMPOUNDS IN THE 
UNITED STATES 
(Ton. 2.000 lb) 


Sulphate* : 

Niter cake: 
Establishment* ... . 
Production, ton* 

For sale, ton* 

Value 

Salt cake ‘ 

Establishment* 
Production, ton* 

For Male, tons 
Value 

( daubers Halt 
Establishment* 
Production, tons 
For sale, tons 
Value 

Vnhydrou* (refined) 
Establishment* 
Production, tons 
For sale, tons 
Value 

Thiosulphate (livpoi 
Establishments 
Tons 
Value . 

Sulphide 

Establishments 
Production, tons 
For sale, tons 
Value 

Sulphite 

Establishments 
Production, ton* 

Fol sale, tons 
Value 

Risulphlte, etc * 
Establishment at 
Production, tons 
For sale, tons 
Value 

\\ ashuiR compounds 
Establishments 
Tons 
Value 

i M her mot value I value 


Rib tbornM 

! .stubllshinents 
Production, tons 
For sab , tons 
Value 

bichromate 

hstahlmhmt ots 
Production tons 
lot snli . tons 
\ nine 

Bromide 

Establishments 
Pounds 
\ aim 

< iirbonntts 
>odftftsh 

Establishment* 
Production, tons 
For sale, tons 
\ nine 

>ul soda (crystals) 
Establishments 
Tons 
Value 

Bicarbonate 
Establishments 
Production, tons 
For sale, tons 
Value 

Nesquicarbonate 

Establishments 

Tons 

Value 

Muonde 

Establishments 
Pounds 
\ alue 
Hydroxide 

Establishments 
Production, tons 
For sale, tons 
Value 

Hepacked, tons 


1921 

$81,884,100 


20,1 10 
18,500 
$2,745,200 

5 

15,760 
15,760 
$5, 141,100 


20 

959.780 

776,520 

$29,355,800 

29 

68,760 

$2,161,800 


1 18,480 
109,860 
$2,988,900 


35 

236,760 

231,350 

$18,434,300 

22,500 

$1,294,700 


1910 

$ 69 , 680,828 


20,635 

$4,622,286 

5 

24.081 

22,092 

$5,337,380 


18 

1,507.424 

1,033,480 

$31,195,149 

41 

82.992 

$2,272,770 

10 

190,894 

141,556 

$3,695,417 


29 

312,736 

302,121 

$18,691,047 

20,625 

$2,101,648 


26,501 

$2,071,774 


11,824 

$1,125,198 


935,305 

$10,937,945 

50 

106,591 

$1,510,449 


90,169 

$1,439,014 


18 

127,600 

91,890 

ll,9S5,S00 


60,160 
52,040 
$1 286,000 


17,810 

$1,202,600 

14 

24.680 

22.680 
$1,740,100 


11 

12,810 

12,020 

$ 1 , 010,100 


34 

179,003 

122,908 

$1,930,139 


26,678 

$1,341,087 

17 

39.735 

35,178 

$2,316,251 


$71,021 

$7,021,278 


7 

12.441 

$204,230 

$1,703,535 


291,539 

$9,104,920 


Oryunn 

Voutttte . j j 

Establishments 2 260 459 * 

Vrinluetmn. pound. *.H0 | 19 " | M 

vX 8 ' 0 ' vl'}m ilk* ’ "... 

nominate 4 

Establishments 4 120 447 

I’ 0 ‘ ,ndB $68] 004 $61,490 

Value 

Citrate - 6 

Establishments . ,| 2(6 60 118,417 

$74,000 $143,386 

Value $21 400 $5,706,363 $80,630 

Other orKRtnc, value 91,1 * 

i i — ■ - 

nude, fluoride, perborate, peroxide, chlorate and hypophosplnt. 

Next in rank are the silicate with 195,320 tons, value 
$4,320,200 in 1921, and 286,791 tons, value $6,052,318 
in 1919; the bichromate, with 15,760 tons, value 

$3,343,300 in 1921, and 22,992 tons, value $5,337,389 
in 1919; the phosphate, with 26,190 tons, value 

$3,048,900 in 1921, and 22,351 tons, value $2,438,917 
in 1919; the bicarbonate with 109,860 tons, value 

$2,988,900 in 1921, and 141,556 tons, value $3,695,417 
in 1919. 

Then follow, in the order named as to value, tne 
biborate (borax), salt soda (crystallized), salt cake, 
sulphide, glaubers salt and thiosulphate. 

Detailed statistics for 1921, 1919, and 1914 are given 
in Table I. The figures for 1921 are preliminary and 
subject to such change and correction as may be neces- 
sary from a further examination of the original reports. 


Hypochlorite 
Establishments 
Production, tons 
For sale, tons 
Value 
l < slide 

Establishments 

Pounds 

Value 

Nitrate, refined 
Establishments 
Tons 
Vaiue 
Phosphate 

Establishments 
Production, tons 
For sale, tons 
Value 
Silioat*. 

Establishments 

Tons 

Value 


6 

3,740 

3,625 

$324,000 

7 

26,140 

$88,300 


12 

26.210 

26,100 

$3,048,900 

16 

195,320 

$4,320,200 


7 

29,284 

$103,868 

7 

10,153 

$934,643 


10 

23,867 

22,351 

$2,438,917 


17 

286,791 


$6,052,318 


Tarnish on Silver 

An investigation at the Bureau of Standards haB 
■ shown that the tarnish ordinarily observed on Bilver is 
the sulphide film, of which certain colors are char- 
acteristic and indicative of the extent of the tarnish. 
6 The effect of hydrogen sulphide gas by itself on silver 
is relatively small, but if small amounts of moisture 
S85L52S a nd sulphur dioxide are present, the action is greatly 
1} accelerated. Tarnishing is also made more rapid by 
ji.MMM the presence of alkaline films and soap films. 
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Friction Testing of Lubricating Oils 


Extended Investigations at the Bureau of Standards 
Indicate That Journal Friction Testing Machine Is 
Not a Convenient Instrument for Measuring Oili- 
ness, Because the Clearance Changes With Wear 


By Winslow H. Herschel 

A'-mk.m.u* Physicist, Bureau of Standards 


T HE relation between viscosity and friction has 
been considered by numerous investigators/ but 
oiliness has never been delined in c.g.s. units 
and is much more difficult to investigate. Among the 
many suggestions of possible methods of test, there 
is the tentative conclusion of Wilson and Barnard 1 that 
differences in oiliness are indicated by a difference in 
the conditions under which a minimum coefficient of 
friction may be obtained on a journal oil friction test- 
ing machine. 

A considerable amount of work has been done at 
the Bureau of Standards to investigate the possibility 
of measuring oiliness with a friction testing machine, 
and although the machine used had an incomplete hear- 
ing, it is believed that the conclusions reached will 
apply to all machines with journal bearings. 


Description of Testing Mach ink 


The oil friction testing machine used in the tests to 
be described was of the “Cornell” type. Th:* journal 
has a diametef of 3.748 in. (9.5 cm.) and is 3.48 in. 
(8.84 cm.) long. The width of bronze bearing block 
is 2.01 in. (5.1 cm.). If the area of the oil grooves 
is deducted, the net projected aiva is (>.10 sq.in. (39 1 
sq.cm.). The maximum load ordinarily used was 5,000 
lb., or 715 lb. per sq.in. (50 kg. per sq.cm.). The speed 
could be varied from 43 to 814 ft. per minute (2.2 to 
41.8 cm. per second). Temperatures were taken from 
readings of a thermometer inserted in the hearing 
block. 

The arc of contact of the bronze bearing block was 
65 deg., or less than half the arc of 163 deg. used by 
Tower* in most of his tests. This shortness of arc 
made it improbable that complete film lubrication could 
be obtained, although the bottom of the journal was 
allowed to dip into an oil bath. 

Since the most interesting results are obtained near 
the point of seizure, it was necessary to provide that 
as little damage as possible should be done when seizure 
occurred, as indicated by the slipping of the belt. In 
order to guard if possible against roughening of the 
journal, a special bearing block of TTlco hard metal was 
used. This consisted mainly of lead and was 2x3H in. 
(5.08x9.37 cm.), without oil hole or grooves, the excess 
length as compared with the journal being necessary 
because the latter is given a slow reciprocating motion 
by an eccentric, while the bearing block remains fixed. 
This arrangement serves to spread the lubricant. 


Published by permission of the 
ftrds, Department of Common 


Dinrtdj, V. S Human of Stand- 


*A. Sommerfeld, Z trek. Phvs.. vol 2, pp. 58. 89 (1021) ; A G. 
M. Miohcll, Z if nth, »( F'hys . vol 52, p. (190.1) (in English) ; 
H. T. Newblgin, Knainetring, vol. 108. p 861 (I'll 9) 

*R E. Wilson and IX P. Barnard. 4tn, Jour., S.A.E.. vol 11 p. 
49 (1922). 

*B. Tower, Proc, Inst. ME., p. 651 (1863). \ 


It was found that the coefficient of friction was about 
0.0007 less on decreasing than on increasing loads, but 
the cause was never determined. When tests were 
made with decreasing load, the calculated values of the 
coefficient of friction were therefore corrected by this 
amount. 


Results of Friction Tests 

In a previous paper 4 a new method was proposed for 
plotting results of tests on friction testing machines, 
and this method, which will be used in this paper, may 
be briefly described as follows. The coefficient of fric- 
tion is calculated as usual and is plotted against 
Sommerfeld’s criterion, S. 



where n - viscosity in poises 

u speed, in revolutions per second 
P pressure, in dynes p.>r square centimeter 

2 ^ ~ ratio of diameter of journal to difference 
between diameters of bearing and journal. 

Those units have been used in calculating S through- 
out this paper. 

In the first series of tests, with speed of 111 r.p.m. 
and pressure of 714 lb. per sq.in. (50.2 kg. per sq.cm.), 
three oils were selected, a mineral oil of paraffine base, 
a second of naphthene base, and cottonseed oil, and all 
three were diluted with 300 deg. mineral seal oil, or in 
some cases with kerosene and gasoline, in order to 
vary the viscosity. The results are shown in Fig. 1, 
the minimum coefficient of friction being 0.00094 at 
a value of S — 0.00173 for a mixture of petroleum oil 
and kerosene of approximately the same viscosity as 
straight 300 deg. oil. 

It will be noted that this value of S is much lower 
than the theoretical value, and it is believed that this 
is not due, primarily, to error in estimating the clear- 
ance, but to the fact, pointed out by Harrison, 5 that 
Sommerf eld’s equations apply only when the friction is 
calculated from the moment of the journal, but that 
when, as is usual in friction machines, the measured 
moment is that of the bearing block, there is theo- 
retically no value of S except zero, at which / is a 
minimum. Thus when, with decreasing values of S, 
the friction begins to increase rapidly, this should be 
taken as an indication that the oil film is ruptured and 
that there is metallic contact. 

In a second series of tests, shown on Figs. 1 and 3, a 
certain 5-gal. can of a mineral oil known as “Viscolite” 

*Chem. J Met , vol. 28. No 7. p 302 * 

*W. J Harrison, Trans., Cambridge Philosophical Soc., vol. 22. 
p. 39 (1913). 
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FIG 1- FRICTION TESTS, SERIES 1 TO 3. NEAR POINT 
OF MINIMUM FRICTION 

was selected as a standard of comparison, so that by a 
repetition of tests under the same conditions it would 
be shown whether an apparent change in friction due 
to changing oils was due to variations in oiliness or 
to change in smoothness of the rubbing surfaces. The 
pressure was the same as in series 1, but the speed 
was varied. 

The tests failed to show any superiority of fatty as 
compared with mineral oils, or even as compared with 
sucrose or glycerol solutions. The minimum value of 
the coefficient of friction was 0.00152, or somewhat 
higher than in series 1, and happened to be obtained 
with GO per cent sucrose solution with a viscosity of 
0.37 poise, the speed being 62 r.p.m. The point of 
minimum friction was, however, not reached in this 
series. 

In series 3, shown in Figs. 1 and 4, most of the 
tests were made with Viscolite diluted with kerosene. 
In general the coefficient of friction, or location of the 
characteristic curve, is higher than in series 1 and 2, 
and the marked increase in friction, due to metallic 
contact, occurs at a higher value of S. The tests of this 
series, shown in Fig. 4, were not concordant enough 
to indicate the slope of the characteristic curve, and 
this was estimated from a few tests, made toward the 
end of the series, with blends of Viscolite and steam 
engine cylinder oil. The high friction in these tests 
may be due to failure of the highly viscous lubricant 
to reach the rubbing surfaces in adequate amounts. 



FIG. 2— -FRICTION TESTS. SERIES 4, NEAR POINT OF 
MINIMUM FRICTION 


TABLE I — SERIES 3 OF FRICTION TESTS UNDER 




CONDITIONS OF SEIZURE 


I,owe«t 







Value Of 
»S With* 
out Seia* 

Tot 



rresaure, 

Soimuerfeld' 

» ure With 

3 iHOnait \ 

, Speed , 

Lb Per 

Kk IYr Onelhcn nt 

( 'nterioit, 

Same I ai* 

.\m 

Boise 

R p in. 

Sq In 

Sq ('in Ot I ret inn 

■S 

briennt 



Lubricant \ 

laeolite and K< lust in' 



27 

0 056 

52 

572 

40 2 

0 00132 

0 Ofl 164 

28 

0 045 

52 

286 

20 1 0 01700 

0 00119 

0 00158 

28 

0 047 

87 

714 

50 2 0 00736 

0 00138 

0 00158 

21 

0 034 

45 

286 

20 1 0 01760 

0 00129 

0 00121 

29 

0 034 

87 

714 

50 2 

0 00100 

0 00121 


] 

l.ubricant 

Vixeuht 

e, Korotein and Gum 

ilme Blend 


30 

0 007 

170 

572 

40 2 

0 00050 

0 00067 

30 

0 010 

116 

421 

30 2 

0 00065 

0 00067 

30 

0 001 

87 

286 

20 1 

0 00066 

0 00067 

30 

0 001 

45 

141 

10 1 

0 00068 

0 000(7 

Lubricant \ iwrolit*- Blended With 15 Fir Unit Stm 

in Eiqpnv (\v 

limit r Oil 

34 

1 24 

50 

714 

50 2 

0 0210 

0 02< 2 

14 

1 06 

50 

572 

40 2 

0 0224 

0 02(2 

34 

1 12 

50 

572 

40 2 (1 00582 

0 0237 

0 02(2 


Of special interest are the tests in which seizure 
occurred, concerning which data are given in Table t. 
The limits of S between* which seizure occurred have 
been indicated on Fig. 1. Seizure would of course have 
occurred at values of S below the lower limit, which 



s 


FIG 3- FRTCTION TESTS, SERIES 2, AUOVE POINT OF 
MINIMUM FRICTION 

merely indicates the boundary of the region in which 
the attempt to measure friction was made. 

Leaving the last three lines of the table out of con- 
sideration, it will be seen that the maximum value of S 
at which seizure occurred was about half its value at 
the point of minimum friction. Series 1 shows a very 
similar result. It should be noted in considering the 
last column of the table that these values were not 
calculated from momentary observations, but each speed 
and pressure was maintained until a constant difference 
of temperature between the room and bearing was 
reached. Presumably if smaller increments of pres- 
sure, speed and viscosity had been used, lower values 
of S could have been reached without seizure, but even 
under the conditions of the investigation seizure some- 
times occurred at higher values of S than the lowest 
attained. 

In series 4 a comparison was made between the white 
metal bearing used in the previous tests and the regular 
bronze bearing supplied with the friction machine, a 
variety of lubricants being used as in series 2. Both 
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TABLE II --SERIES 4 OF FRICTION TESTS l NDKK 
CONDITIONS of SKIZl RI 
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20 1 

0 00540 

0 00794 

1 9 

Petroleum oil 


0 1140 

117 

42o 

30 2 

0 00752 
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.speeds and pressures were varied. 'The results in Fig. 
4 show a higher friction than in scries 3, and a higher 
friction with bronze than with white metal. Using 
increments of 148 lb. per sq.in. i 10.1 kg. per sq.cm.), 
a pressure of 672 lb. per sq.in. (40.2 kg. per sq.cm.) 
was reached only once with the bronze bearing, with 
speed of 56 r.p.m. The lubricant was a straight petro- 
leum oil of 0.872 poise viscosity at the temperature of 
the bearing, and gave a value of / 0.0120 with 8 — 

0.0207. 

Table II is similar to Table 1 and gives data concern- 
ing the tests in series 4 in which seizure occurred. The 
first two tests were with white metal, the others with 
the bronze bearing. 

In test 1 seizure was obtained by gradually increasing 
the pressure, while in the other tests, as in those of 
Table I, the increments of speed and pressure were 
fairly large. 

The limits of N between which seizure occurred are 
shown on Kig. 1 for the bronze bearing, omitting test 
5, in which il is believed seizure was caused by the 
oil being too viscous to reach the rubbing surfaces 
Kven with the white metal bearing, seizure occurred 
at much higher values of N than in series 3, and the 
evidence appears to be that the material and smoothness 
of the bearing and journal have a much greater influ- 
ence upon the point of seizure than does the nature of 
the lubricant It will be noted that seizure took place 
with fatty oils on a bronze bearing at a value of 5 
two or three times as high as could be reached without 
seizure on a white metal bearing, using an emulsion of 
60 per cent soluble cutting oil as a lubricant. 

Superiority of White Metal 

To determine whether the difference in friction be- 
tween the white metal and the bronze bearings was due 
to a difference in radius of curvature or of film thick- 
ness, careful measurements were made of both bearings. 
No difference would be detected, the radius varying 
from 1.873 to 1.875 in. on either bearing, ft might of 
course be considered that the advantage of the white 
metal bearing was due to superior smoothness or fit, 
or to the lubricating power of the lead contained in 
it. but the possibility of obtaining a good fit with a 
given metal is just as truly a characteristic of that 
metal as any peculiar lubricating property which may 
be ascribed to it. 

Other teats made with this same white metal* showed 

K. Burg*#* and R W Woodward XT. S Burnt u of Stand- 
:ud> Toohnolofio Paprr*. No 1051 (1019). % 


that the friction was about 60 per cent of that of 
“genuine babbitt of composition 89 per cent of tin, 7$ 
of antimony and 34 of copper/’ so that these tests 
should be taken as confirming the superiority of this 
particular white metal, rather than as disproving the 
generally accepted belief that the coefficient of fric- 
tion with bronze is less than with babbitt. 

In order if possible to get a better fit between the 
journal and the white metal bearing, the attempt was 
made to run in a new white metal bearing by reversing 
it end for end after each increase of pressure. Theo- 
retically, if the journal were a mathematically perfect 
cylinder, this would be the equivalent of reversing the 
direction of rotation, as is done in the Riehl6 testing 
machine. It was found, however, impossible to raise 
the pressure to over 429 lb. per sq.in. (30.2 kg. per 
sq.cm.) or to get as low a coefficient of friction as with 
the white metal bearing previously employed. 

K PL A NATION OF TOWER’S RESULTS 

It is noteworthy that Tower obtained complete film 
lubrication with a machine similar to the Cornell ex- 
cept m length of arc of contact and in absence of recip- 
rocating motion of the journal. Tower says of his 
machine: “A railway axle has a continual end play 
while running which prevents the brass from becoming 
the perfect oil-tight fit which it became in this 
apparatus.” 

To test this point, the eccentric which imparts the 
reciprocating motion to the journal was disconnected 
and the journal held rigidly in position as far as end 
play was concerned. A new journal was made of hard- 
ened steel and was provided with a magnolia metal 
bearing. With this new equipment the coefficient of 
friction was found at first to be about 0.009, as with 
the bronze bearing, but after 3 days’ running it in- 
creased about 50 per cent, and examination showed that 
the bearing had worn in ridges which were easily visible 
and could also be perceived by the sense of touch. The 
tests were accordingly discontinued. 

The most plausible explanation seems to be that 
'I'ower obtained complete film lubrication, which could 
not be obtained with the Cornell machine, because he 
had a longer bearing and a greater arc of contact, 
rather than because he had a better fit between bearing 
and journal. 

If, as the above-described tests appear to indicate, 
the value of S at the point of minimum friction is 
decreased as the smoothness is increased, it might be 



FIG 4 — FRKTION TESTS, SERIES S AND 4, ABOVE POINT 
OP MINIMUM FRICTION 
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expected that S would vary with the oiliness of the 
lubricant or with its ability to smooth over inequalities 
in the rubbing surfaces. This replacing of the rubbing 
surfaces with new, smoother surfaces is undoubtedly 
the action of graphite,’ and the adsorbed films from 
oils of good oiliness might be assumed to have a similar 
effect. Wilson and Barnard, basing their opinion upon 
the tests of Archbutt and Deeiey* and of Heimann,’ 
conclude : "The use of lubricants of high oiliness tends 
to lower the critical point, probably because the pres- 
ence of an adsorbed semi-solid film on the metal sur- 
faces helps to prevent rupture of the fluid lubricating 
film, even after it has become extremely thin.” 

Fi^. 5 shows characteristic curves for various bear- 
nitfx, including thore from Figs. 1 to 4, and the results 
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ance. This tends to prevent detection of the error, 
pointed out by Harrison, in applying Sommerfeld’a 
formula for transition point to friction tests where, 
theoretically, there should be no point of minimum 
friction, and the critical point actually observed is due 
to rupture of the film and metallic contact. 



In Fig. 7 are shown the very few tests in which all 
data, including clearance, are given. Kingsbury” gives 
complete data concerning his tests with a compressive 
lubricant, air, but special formulas, given by Harrison, 
are necessary, and these tests have been omitted from 
Fig. 7. 

2A 

Both Heimann and Horsey state that ^ is equal to 
0.004 (although Horsey 18 adds the caution, “when the 


of Biel, shown separately in Fig. fi. Data concerning 
tests of Hayward, Tower, Horsey and Stribeck'" were 
scaled from diagrams of Wilson and Barnard. LascheV 
tests have been omitted, because they covered only high 
values of S. 

Examination of Wilson and Barnard’s curve from 
tests of Archbutt and Deeiey shows that the data were 
taken from table XCI E, assuming that tests were 
made at 60 deg. F., the temperature for which viscos- 
ities are given. Archbutt and Deeiey do not state that 
this was the temperature of friction tests, and the 
present writer was unwilling to make this assumption 
and accordingly has omitted these tests from Fig. 6. 
•Only in the case of tests with special red engine oil 
and rapeseed oil, in table XCI I), did it seem possible to 
identify the oils and to determine the viscosity at the 
temperature of the oil film, from data given elsewhere 
in the book. These two points are shown on Fig. 5. 
but merely serve to indicate the coefficient of friction at 
points presumably not very far from the point of 

2A 

minimum friction. For all curves of Fig. 5, ^ was 

assumed to be equal to 0.001. 

It will be noted that although there is considerable 
variation in the value of S at the point of minimum 
friction, the average is not far from the theoretical 
value of 0.0211 at the transition point for any clear- 

7 See for example, (\ F. Mabery, Jour., A.S.M.E., vol. 32, pp, 163 
803 (1910). 

*L. Archbutt and R, M. Deeiey, "Lubrication and Lubricants, " 
|jp. 190 386, 387 (1912) 

# H. Heimann, Z. Ver. dent, lug., vol. 49, p. 1226 (1905). 

W R. Stribeck, Z. Ver. <Utut. Jng ., Ingr., voL 46. p. 1341 (1902) 

n O Lanche, Z . Ver. deut. Jng., vol. 46, p. 1181 (1902). 
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bearing was new”), and this makes it possible to com- 
pare the slope of the experimental curves with the 
theoretical slope. The necessary equations are given 
by Sommerfeld and by Harrison and may be written 

Qita 

s/s~--i(2 «’+ n (2) 

SH J (3) 

, 2A (a 1 4-2) 


^l”^^ K * n K«bury, Jour., Am. Soc. Naval Engineers, vol. 9, p. 267 

“M. D. Horsey, Jour., Washington Academy of Sciences, vol. 4, 
P» 545# (1914). 
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In using the above equations it is simplest to assume 
values of a, the ratio of the radial clearance A to the 
distance between centers of bearing and journal, re- 
membering that a = V2 at the transition point. When 
/ is calculated from the moment of the journal, as in 
Heimann’a deceleration tests, equation 14) should be 
used in connection with equations (2j and (15), giving 
a curve concave upward. If / is calculated from the 
moment of the bearing cap, as in llersey’s tests and is 
usually the case, equation (5) should be used instead 
of equation (4), giving a curve concave downward 
except at very low values of S. Both curves approach 
asymptotically to the straight line passing through the 
origin, the tangent of slope being 



For the Bureau of Standards tests in Fig. 5, the 
variation of / with S is indicated by straight lines 
above the point of minimum friction, but it is realized 
that the law of variation might be more accurately 
indicated by curved lines which the accuracy of tests was 
not sufficient to detect. In Mersey’s tesls also there is 
no indication of curvature. But in the great majority 
of tests, including those of Tower and Hayward when 
considered over a wide enough range, the curves are 
concave downward. 

In Figs. 6 and 7 the points merely indicate the 
places at which data were scaled from the original 
diagrams. It will be seen that even in lleimann’s tests, 
where, theoretically, equation (4) should apply, end 
leakage or other circumstance not considered in the 
equation has caused the curves to be concave downward. 
Fig. 7, where the clearance is known, as well as Fig. 5, 
where it is assumed, both show that the theoretical 
transition point serves fairly well to indicate the aver- 
age value of S which may be expected at the point of 
minimum friction. 

Results of Various Investigators 

It is believed that Wilson and Barnard overlooked 
the effect of clearance upon the location of the point of 
minimum friction in coming to their conclusion that its 
location varied with the oiliness of the lubricant. Table 
III gives the small amount of available information 
upon which to base a conclusion. 

With the exception of the Bureau of Standards tests, 
all the tests of Table III were made on complete bear- 
ings. It will be seen that in general <S varies from 
about 0.02 to 0.04 no matter what lubricant is used, 
but that there appears to be a tendency toward lower 
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values of S when the bearings are short. Hersey is 
the only experimenter to get a low value of S with 
a long bearing. While it might be expected that the 
bad effects of leakage would be more noticeable with 
a short bearing, it is possible that this is compensated 
for by the greater ease of getting a good fit on a 
shorter hearing. 

Kiel compared a mineral oil with a blend of electric- 
ally polymerized oil with mineral oil, expecting to show 
that the blend had superior oiliness. It will be noted 
that the blend did show a lower coefficient of friction, 
but the value of S at the point of minimum friction 
was higher than with the straight mineral oil. 

St ri beck's comparison of a cast-iron and a white metal 
bearing is difficult to interpret, because the former was 
•‘1.29 diameters and the latter only 1.00 diameter in 
length. But. he gives a comparison between the short 
white metal bearing and the original bearing from 
which it was cut and which was 1.96 diameters in 
length: “The shortened bearing showed at medium 
and high speeds almost exactly the same friction curves 
as for the 127-mm. long bearing which was run in. At 
low speeds (64 r.p.m. and less) and high enough pres- 
sures, there was an increase in the coefficient of friction 
with increasing pressure, and there was the difference 
that with the longer bearing the increase began sooner 
than with the shorter.” He then goes on to say that 
his published data concern only the shorter bearing, 
which he selected because of the wider range in his 
tests of both speed and pressure. Thus the fact that 
the cast-iron bearing showed a higher value of S at the 
point of minimum friction than did the shortened white 
metal bearing is at least partly due to the greater 
length of the cast-iron bearing. 

Conclusions 

The conclusion which may be drawn from Table III 
is that there is little or no evidence available to show 
that the value of S at the point of minimum friction 
decreases as the oiliness improves. If the location of S 
does vary with the oiliness, this variation could be 
detected only with a friction machine, possibly of the 
disk type, in which wear of the rubbing surfaces would 
not cause a variation in smoothness or of clearance 
during the series of tests necessary to locate the point 
of minimum friction. 

It is believed that the present paper justifies the fol- 
lowing conclusions : 

1. There is little probability that a journal friction 
testing machine will ever prove convenient for testing 
oiliness, because the clearance changes with wear. 

2. There is no experimental evidence that the value 
of Sommerfeld’s criterion at the point of minimum 
friction varies with the oiliness. 


Lignite Utilization 

Experiments have recently been made at the lignite 
utilization plant at Rienfait, Sask., for the purpose of 
testing a special retort designed at the Bureau of Mines 
in Washington, as the process of the Canadian Lignite 
Utilization Board has proved too delicate. The form 
of carbonization which is being tested at the Beinfait 
plant has been tried out in the United States with satis- 
factory results. It is believed that when the Canadian 
Lignite Utilization Board has completed the work for 
which it was established low-grade lignites can be placed 
on the market in healthy competition with anthracite. 
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Technical Education 
In Metallurgy 

By Carle R. Hayward 

AsMH'uilr Professor of M<‘1 .iUujh\, Massachusetts ln^t llute 
ot Technology 

I T IS DIFFICULT to say anything new about technical 
education, yet every conference on the subject, such 
as* that held in New York on Feb. 21 by the Mining and 
Metallurgical Society of America and the A.I.M.E., 
stimulates interest, and even old ideas dressed in new 
phraseology and marshaled in a new order help to 
crystallize conviction on the subject 
The scathing statements regarding metallurgical 
courses in recent editorials in Chemical & Metallurgical 
Engineering and repeated by Mr. Thum with additions 
at the conference referred to above cause some of us 
to think, even if we don’t agree with them. The experi- 
ences of men like E. P. Mathewson with large numbers 
of metallurgical graduates is evidence that must be 
considered in making final decisions, while the long 
years of experience of teachers like President McNair 
must also be weighed very carefully. 

Problems of Education 

The writer is a teacher because he likes teaching and 
the satisfaction which comes from helping to prepare 
young men for their life work. It is probably fair to 
say that a majority of men have the same motives in 
teaching. All such are continually searching for 
methods which will enable them to send their students 
out better prepared. We think and talk about the prob- 
lems which confront us and are continually trying 
experiments to see if improvements can be found. We 
don’t all agree on everything by any means, and it is 
well that we don’t, hut it seems fair to assume that the 
experienced metallurgical teacher knows more about the 
problems of teaching than the average engineer. The 
engineer specifies certain qualities in his materials, but 
he usually leaves the methods of manufacture to the 
manufacturer. Why not apply the same principles in 
educating men to meet given requirements? 

There is one point which must always be considered. 
It is one of the greatest problems in education. The 
manufacturer can go into the market and select his raw 
materials, while the school must take whatever comes 
to it after going through forms of examination which 
everyone recognizes are inadequate. Give us some 
method of selecting our stock that is as accurate as the 
manufacturer uses in selecting his raw materials and 
our finished product will not need the apologies that 
much of it gets now. Furthermore, the steel maker can 
take an ingot and with mathematical precision roll it 
to a given shape and size, but if anyone has the illusion 
that a technical school can perform a similar process 
with a student he has little conception of teaching. 

There are four major subjects of discussion regard- 
in technical education: 1. What should he taught? 
2. How should it be taught? 3. How long should the 
course be? 4. Who should be admitted to technical 
schools ? 

What Should Be Taught? 

Practically everyone is agreed that every branch of 
engineering requires a thorough grounding in mathe- 
matics, and although there is not complete unanimity 
on the subject, probably most would agree that the 
metallurgist should go at least through calculus. It is 


becoming increasingly evident that the chemical train- 
ing of the metallurgist should include a thorough course 
in physico-, thermo- and electrochemistry if he is to be 
adequately fitted to cope with leaching and electrodepo- 
sition problems and the pressing problems of furnace 
efficiencies. The metallurgical engineer should also 
know something of mechanical engineering and elec- 
trical engineering, but it is a mistake to attempt to 
make him a designer of mechanical or electrical machin- 
ery. With a thorough grounding in physics and chem- 
istry, enough mineralogy and geology to understand the 
sources of his raw materials, a very brief course in 
mining to give him a background for first costs and a 
course in ore dressing the student is prepared for his 
study of metallurgy proper. 

Certain principles of metallurgy are doubtless taught 
in all schools; beyond that there is inevitably a wide 
divergence in practice. Some stress copper, some gold 
and silver, some iron anti steel, each with good reason. 
Some have much laboratory work, some very little; 
probably the proper amount lies between the two ex- 
tremes. At M.l.T. we require a well-balanced course 
covering the entire field of metallurgy and then allow 
optional specialization along either ferrous or non-fer- 
rous lines. An increasing demand for principles of 
accounting and economic consideration of processes 
must have an effect on metallurgical instruction and will 
inevitably modify some courses. The Massachusetts 
Institute of Technology has from the first insisted on a 
certain minimum of so-called general or cultural sub- 
jects, which necessarily cut the time allowed for tech- 
nical subjects, and careful thought is necessary to make 
this limited time count to the greatest advantage. Non- 
essentials must be eliminated and the students given a 
proper perspective. 

How Should It Be Taught? 

First and foremost a subject must be made interest- 
ing. Any art or artifice to bring this about is legiti- 
mate. Time spent in trying to instruct a class that is 
not interested is practically wasted. The student should 
he taught to use the library freely, not as a slave driven 
to a task but with a real thirst for knowledge that has 
been stimulated in the laboratory or the class room. 
Successfully to stimulate this interest is extremely dif- 
ficult, but on it hangs success or failure as a teacher. 
The metallurgical laboratory can never teach practice, 
but it is invaluable for illustrating principles; here also 
the research spirit may be developed and the two words 
“Why” and “How” should be ever kept in the ears and 
minds of the students. 

It is unfortunately necessary to devote a large pro- 
portion of the class-room time to teaching facts and 
describing operations, but the writer has found that 
the time which is most profitably spent is that used in 
discussing reasons for various operations. A class 
which can be induced to give theories or explanations 
of existing processes or suggestions for possible im- 
provements in procedure or apparatus is doing some 
real thinking and even the most severe critics of present 
technical education agree that this is one of the most 
important things which should he accomplished. 

It has been suggested that different branches of metal- 
lurgy be taught by bringing in specialists in each of 
these fields. The objection to this is that few of the 
specialists know how to teach or how to dress up their 
subject in a way in which it can be assimilated by the 
student who knows nothing about it in advance. A far 
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better way would be to have Huch specialists give one or 
two lectures after the student has learned the funda- 
mentals of the subject from his regular teacher. In 
most cases these eminent specialists can do more good 
by speaking informally to the students about their 
personal experiences than by giving a forma! lecture. 
We have tried both methods at M I T and I feel sure 
that this is true. 

How Long Should the ('oursi- Be? 

There are many arguments in favor of taking a 
college course before attending technical school, espe- 
cially if the student is ready for college by 16 or 17. 
Also in the exceptional case where a student knows 
definitely what line of work he is to follow on gradua- 
tion an additional year of specialized technical study 
may be wise, but after weighing all the evidence that 
has come to my attention I am convinced that for the 
vast majority of students it ik wise to start on life's 
real problem at once after 4 years of technical training 
The metallurgical graduate who is going into the pro- 
ducing end must start at the bottom of the ladder. If 
he is too old or has spent too long a time in school, he 
does not adapt himself as readily to the trying condi 
lions under which he must begin his career and thus 
labors under a severe handicap. The 4 year man who 
has been properly trained has a good technical founda- 
tion. If he has the right, stuff in him, he will erect a 
durable superstructure on this foundation. If he hasn't 
the right stuff in him, a few- additional years in school 
will do him little or no good. 

Summer work in plants should be urged or required 
Visits to various plants are desirable and it may hi* 
advantageous to work out a co-operative arrangement 
whereby certain work is done at plants under direct 
supervision of instructors. 

Who Should Be Admitted to Technical Schools? 

Some come because their parents want them to. Some 
because the> expect to acquire great wealth in the 
engineering profession. Some because they think they 
will like engineering subjects. Some because some 
friends have gone or are going. About 50 per cent fall 
by the wayside before the degrees are conferred. Fifty 
per cent or more of the remainder do not practice en- 
gineering or amount to little in the profession. A small 
percentage become eminent or reach the goals they 
seek. Why did the first 50 per cent fail? The reasons 
are many and need not be enumerated. Many were im- 
properly prepared and were unable to overcome the 
handicap. Should they have been excluded? Perhaps 
so, but many a man with inadequate preparation has 
finished with distinction. Many were wholly unfitted 
for engineering work. Should they have been excluded? 
They probably would have been if we knew fully how to 
apply intelligence tests, yet even many of these have 
received some benefit from their experience. Many 
have just ordinary ability and no amount of education 
will increase it. Should they be excluded? Some think 
so, but most of us think they have a right to all they 
can get and we can offer them. 

What a joy teaching would he if we had to deal only 
with a handful of picked men! What encomiums would 
be heaped on the institutions whose alumni were all 
enrolled in “Who’s Who”! Apparently this is the re- 
sult expected by some of our critics, but there are some 
facts which should not be forgotten: 1. An engineer- 
ing education is not wasted just because a man does 


not follow engineering as a profession. 2. No school 
can produce finished engineers. The patience and co- 
operation of industrial organizations is necessary to 
produce a finished product. 3. The biggest factor in 
ultimate success is a man's personal characteristics and 
mental ability. Such men will become successful with- 
out a technical training. The school can merely en- 
hance that success. 4. Even at graduation there is no- 
way yet available to predict surely the future success 
of the student. Often the least promising has undis- 
covered powers which will send him ahead of his ap- 
parently more able companion. Furthermore it should 
be pointed out that although curricula differ widely, 
men from different schools are everywhere coping suc- 
cessfully with the problems which confront them in 
greatly diversified fields. 

All the above and many other points should be con- 
sidered before criticising too harshly our technical 
schools. Their graduates are doing a magnificent work 
and many of them freely give fair credit to the schools. 
There will always be room for improvement, and im- 
provements will continually be made if employers of 
graduates will co-operate in a broad and liberal spirit 
with those who are trying hard to turn out men who 
will fit in to a multitude of positions in a multitude of 
plants to the honor and profit of all concerned. 

Use of Flash in Forgings 

In the course of a lecture delivered before the British 
Association of Drop Forgers and reported in The En- 
uinevr, Leslie Aitchison pointed out that if the steel for 
making a forging was cut too short or of too small 
stock superfluous steel will not be forced out between 
the dies m su flic lent quantity, and consequently there 
will be little or no flash. This might appear to be a 
benefit ; actually it is a very serious danger because 
there is no cushion of steel between the dies. As a 
result the dies come together on their faces and 
mutually give each other a blow which is frequently 
of sufficient intensity to break one of them or badly 
damage some portion of the cylinder. 

If too much steel is taken to make the forging, there 
is a gross waste of material. Excess steel is forced 
out between the dies in a comparatively thin squirt. 
This fin of metal is in close contact with the upper and 
lower dies, and consequently becomes chilled fairly 
rapidly, and the excess of material lying in the pattern 
cannot easily be squeezed out. A further consequence 
is that as the scrap becomes cold very readily it tends 
to split under the impact of the dies. The splits in the 
(lash tend to spread inward and may actually proceed 
into the stamping itself. 

Production of Rolled Zinc in 1922 

The reports made to the United States Geological Sur- 
vey by producers show that the output of rolled zinc in 
the United States in 1922 gained 76 per cent over that 
of 1921. At the beginning of 1922 the market quotation 
on rolled zinc in mill lots at the rolling plants was 8.5c. 
a pound, declining to 7.5c. by the middle of the year and 
rising to 9.5c. at the close of the year. 

The large imports of zinc, which were a feature of 
the first half of 1921, were not repeated in 1922. Ap- 
proximately 400 tong was imported during the early 
part of the year. The average declared value at the 
foreign mills was 7.1c, a pound, as compared with 8.7c 
a pound in 1921. 
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“Chem. & Met.V’ List 
of Reviewed Publications 

Below are listed the publications that 
arc reviewed by the staff of Chem. & 
Met. The important articles are listed 
in the synopsis box and the most signifi- 
cant contributions are abstracted and 
published on these pages: 

American Fertilizer , 1010 Arch St, Phila- 
delphia, Pa. 

Blast Furnace and Steel Plant . 108 Smith- 
Held St . Pittsburgh, Pa 

Brass World and ' Plate) s’ Hindi, Kim and 
Duane Sts., New York. 

Bris k and Clay Bccord. 61 0 Federal St . 
Chicago. 111. 

Canadian Chemistry and Metallurgy, 57 
Queen St., West, Toronto, Ont., Canada 

Chemical Abstracts, 1700 G St, N. VV , 
Washington, P. C 

i'hnnu'al Ape (New York), 381 Fourth 
\ve, New York 

Chemical Age (Linden), 8 Bometlr St, 
Iiondon, E C. 4. England 

Chemiker Zcitunp. Cothen, Anhalt, Ger- 
many 

Chemistry and Industry, 16-7 Finsbury 
Square, London, E. C. 2, England 

Chimu et Industrie, 49 Hue dcs Mathu- 
r him, Paris, France 

Color Trade Journal, 21 East 40th St . 
Vow York. 

Commerce R< ports. Pepartmenl of Com- 
nerve, Washington, P C 

Drug and Chemical Markets, 3 Park 
Place, New York 

Factory, 342 Madison Ave, New York 

Farts About Sugar, 132 Front St, New 
lark City. 

Federal Rcscrvi Bulletin Government 
Printing Office, Washington, I). C. 

Forging and Heat Treating, 108 Smith 
Held St, Pittsburgh, Pa. 

Can Age-Record , 52 Vanderbilt Ave., New 
\ ork 

Has Journal, 11 Bolt Court, Fleet St , Lon- 
don, England 

(Several Electric Rrvieu , General Electric 
1 ’o , Schenectady, N Y. 

Gluck an f, Essen, Germany. 

Illustrated Official Journal, 168 Fleet St., 
Iiondon, E.C. 4, England. 

India Rubber World, 25 West 45th St, 
Vow York. 

Industrial and Engineering Chemistry. 
Vmerlcan Chemical Society, 810 15th Si.. 
N. W.. Washington, P. C. 

Industrial Digest, 25 West 45th St., New 
York. 


Industrial Management , 120 West 32nd 
St , New York, 

Industrial Survey, Kirby Bldg , Cleveland, 
Ohio 

International Sugar Journal, 2 St Dun 
stan’s Hill, London, E. C. 3, England 

Iron Apt. 239 West 39th St., New York 

Iron and Coal Trade Review, Bessemer 
House, Adelpld, Strand W. O 2, London. 
England. 

Journal of American Chemical Society, 
810 18th St.. N. W, Washington. P. C. 

Jotmial of the Institution of Petroleum 
Technologists and Record of Transactions. 
5 John St., Adelphl, Strand, Iiondon, W. G 
2, England 

Id Echo dcs Minis et d< la Mftallurgie, 
7 Hue d'Offemont. Paris, France. 

1/ Industrie Chimique, 8 Rue d«* Miro- 
mesnil, Pails, France 

Management Engineering, 20 Vesey St , 
New York. 

Metall und Erz, Berlin, S W. 11, Kdnig- 
gnitzen Strasse 106. 

Mining and Metallurgy, 29 West 39th St., 
New York. 

Rational Piovtsioner, 407 South Pearborn 
St , Chicago. Ill 

Niw Jtisey Cnamist, 170 Roseville Ave., 
Newark, N. J. 

Official Gazette of the United States 
Patent Office, Washington, I) C. 

Oil, Paint and Drug Repot ter, 100 Wil- 
liam St., New York 

Pamr, 36 West 44th St, New York. 

Pulp and Paper Magazine, Gardenvah*. 
Que., Canada 

Rct'ut de Metallui gi< , 5 Clt6 Pigalle, 
Paris, Franco. 

Remit Ihuerrselle dcs Mines, 16 Qua! des 
Rtats-Unis, Liege, Belgium 

Rack Products, 542 South Pearborn St , 
Chicago, 111 

Ruble r Apt, 225 Fourth Ave, New York. 

Stahl uud Risen, Verlag Stahloisen rn. b 
H. Pllssoldorf. Schheszfach 664. 

Sugar, 153 Waverlv Place, New York 

Taylor SoeUty Bulletin, 29 West 39th SI , 
New r Yoik 


Road Tar Sp<H*ificationH 

Gan Journal (London) for Feb. 21 
gives a rather complete review of the 
new specifications for tar treatment of 
roads which has been adopted by the 
British Ministry of Transport (Roads 
Department). Copy of the full directions 
can be secured from His Majesty’s Sta- 
tionery Office, Imperial House, King’s 
Way, London, W. C. 2, for Is. each. 


Low-Grade Oiln in Water-Gas 
Making 

In the earburetted water-gas plant 
that was designed and constructed by 
the Fall River (Mass.) Gas Works Co. 
by Stone & Webster in 1922, an attempt 
was made to anticipate gas-making 
conditions that may be expected within, 
the next decade, particularly with re- 
spect to the supply of enriching oil. 
A. C. Klein describes this in the 
American Gas Association Monthly for 
March, 1923. 

Due to the present condition in the 
supply of petroleum and future pros- 
pects of this supply, the gas industry 
well may ask itself what sort of en- 
riching oil it may have to handle in- 
the near future. It will undoubtedly 
he necessary to use such distillates and 
crudes ,as cannot be economically con- 
verted into gasoline. The two principal 
sources of these oils will be, first., the 
residuum from mid -continent crudes 
which remains after all the fractions 
that can he converted into gasoline 
have been removed; second, topped or 
untopped crudes of an asphalt base 
such as the heavy crude California and 
Mexican oils which aiv not desirable 
for use in cracking plants because the 
gasoline yielded is low and the residuum 
practically unsalable. These oils are 
low in gravity, viscous, high in sulphur 
and high in coke. 

Fixed Sulphur Formation 

It has been found that the use of 
high-sulphur oils in enriching water 
gas results in high-hydrogen sulphide 
content and a high content of fixed 
sulphur impurity. The Stone & 
Webster heavy oil process is based 
upon the theory that the formation 
of such sulphur compounds takes place 
only in the presence of incandescent 
carbon. That is, the sulphur in the 
oil enters first into the form of hydro- 
gen sulphide and in the presence of 
incandescent carbon the hydrogen sul- 
phide is reduced and carbon bisulphide, 
a fixed form of sulphur, is formed. 
The formation of sulphur compounds 
in the carburetor appears to be pro- 
portional to the sulphur content of 
the oil used, equilibrium being reached, 
apparently, when the fixed sulphur in 
the gas is somewhat in excess of 10 
per cent of the hydrogen sulphide con- 
tent. 

This maximum can be attained only 
in the presence of an excess of incan- 
descent coke in the carburetor. This 
coke would be formed from the use of 
an oil high in coke. 

This coke is formed during the ear- 
buration process and is deposited on 
the checkerwork in the carburetor. 
During the run in which it is deposited 
it is too cool to react with the hydrogen 
sulphide. If permitted to remain, how- 
ever, it becomes incandescent during 
the succeeding blow-run and on the 
following run is active in the formation 
of carbon bisulphide. This makes it 
apparent that the way to keep fixed 
sulphur compound out of the car- 
buretted gas is to remove the coke 
from the carburetor after every run, 


Important Articles in Current Literature 


More than fifty industrial, technical 
or scientific periodicals and trade 
papers are reviewed regularly by the 
staff of Chem. d Met. The articles 
listed below have been selected from 
those publications because they rep- 
resent the most conspicuous themes In 
contemporary literature, and conse- 
quently should be of considerable Inter- 
est to our readers. Those that are of 


Sulphate of Ammonia Manufac- 
ture. The American Fertilizer, March 
10, 1923, pp. 25-32. 

Tin Deposits in the Malay. ,T. B. 
Newsom. Eng. & Min. Jour.-Press, 
March 17, 1923, pp. 485-491. 

The Laws of Crushing. J. Her- 
man. Eng. d Min. Jour.-Press , March 
17, 1923, pp. 498-499. 

Manufacture of Varnish. G. N. 
Hill, Can. Chem. d Met., March, 1923, 
pp. 60-63. 

Refractory Materials (IV). La 
Technique Modems, March 1, 1928, 
pp. 144-148. 

Fall River Gas Plant. A. C. Klein. 
American Gas Association Monthly, 
March, 1923, pp. 188-191. 


unusual interest will be published later 
in abstract in this department . but 
since it is irequently impossible to pre- 
pare a satisfactory abstract of an 
article, this list will enable our readers 
to keep abreast of current literature 
and direct their reading to advantage. 
The magazines reviewed have all been 
received within n fortnight of our pub- 
lication date 


Facts Considered as Industrial 
Stabilizers. R. H. Booth. Iron Age, 
March 8. 1923, pp. 673-677. 

Chrome-Nickel Steel, in Track 
Work. F. G. HUlbard. Iron Age. 
March 15, 1923, pp. 753-757. 

Retort Vacuum and Quality Con- 
trol. W. H. Warren. Gas Journal, 
March 7, 1923, p. 619. 

Study of the Plasticity of Paint. 
Eugene C. Bingham. Herbert 1). Bruce 
and Martin O. Wolbach, Jr. J. Frank- 
lin Inst,, March, 1923, pp. 303-317. 

Oxidation of Hydrocarbons With 
Special Reference to Formaldehyde 
Production. Part II. Action of O* on 
CH* T. Sherlock Wheeler and E. W. 
Blair. J. Boc. Chem. hut., March 9, 
1923, pp. 81-86T. 
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hence starting each run with clean 
checkerwork. 

Stone & Webster Process Is Used 
at Fall River 

The water-gus installation at Fall 
River embodies some features of design 
which have been worked out especially 
for handling low-gravity, high-sulphui 
oils. A carburetor blast connection has 
been made 24 in. in diameter, and a 
meter is installed for the measurement 
of carburetor air used. A connection 
is installed between the top of the 
generator-carburetor angle connection 
and the top of the superheater. This 
connection is of 42-in. diameter pipe, 
brick lined, containing a hydraulically 
operated hot valve. In the lower gen- 
erator connection an additional 24-in. 
hot valve has been installed alongside 
of the regular one, and the hydraulic 
cylinder of this valve has been inter- 
connected with the extra 42-in. hot 
valve so that one valve will always be 
dosed and the other always open. 

This connection enables the generator 
to be isolated from the carhuietor so 
that air may he admitted undei the 
generator grate* and to the top of the 
carburetor at the same time, the gen- 
erator blast heating the fuel bed while 
the carburetor air consumes the carbon 
on the checker brick, thereby heating 
the brick. The generator gases by- 
pass the carburetor and superheater 
und meet the carburetor gases at the 
superheater stack, where they are 
burned by the excess oxygen in the 
carburetor blast products, the heat so 
generated being recovered in waste 
heat boilers. Oils of l. r > per cent, coke 
content generate enough heat to restore 
the checker brick to the proper gas 
making temperature. With oils of 
lower coke content it may be necessary 
to burn the generator gases in the car- 
buretor for a short time at the end of 
each blow run. The system hen* de- 
scribed provides for this. 

Composition and Properties of 
Diaapore, Bauxite and Gibhsite 

High-alumina refractories may be 
made from three ores— diasporo, baux- 
ite and gibhsite. Diasporo is the mono- 
hydrate of alumina, gibhsite the tri- 
hydrate and bauxite is a mixture of 
the two. A careful study of the com- 
position and properties of these ores, 
made by Raymond M. Howe and R. F. 
Ferguson, has been published in the 
Journal of the American Ceramic So- 
ciety, March, 1923, p. 496. 


It was found that the ores vary con- 
siderably in chemical composition, ex- 
cept in magnesia, alkalis and titania. 
Their fusion points are lowered most 
by lime and least by ferric oxide and 
silica. The burning shrinkages of the 
minerals high in silica were lowest, 
while those high in ferric oxide shrank 
the most. Gibhsite was found to have 
a higher burning shrinkage than dia- 
spore. Some general data for bauxite 
and diaspore are given in the accom- 
panying table. 

On page 501 of the same issue is an 
article by D. C. Wysor on “Diaspore 
(’lay of Arkansas and Missouri," fol- 
lowed by discussions which bring out 
many points of interest in connection 
with diaspore deposits. 

Hot Drawing on a Mandril 

This article' was read by Eugene 
Schneider at the autumn (1921) meet- 
ing of the Iron and Steel Institute, and 
can Ik* considered as a sequel to one 
published in the journal of that Insti- 
tute in 1920, No. 2, p. 223, under the 
title “An Investigation of Various 
Forging Operations Carried Out Under 
Hydraulic Presses.”* 

Drawing on a mandril has for its 
object the lengthening of a hollow 
blank obtained by punching or casting, 
while keeping it, by means of a man- 
dril, at the required internal section. 
The operation is relatively simple, but 
the conditions under which the work is 
actually carried out are but little 
known. 

In the present contribution the rela- 
tion is worked out between the resist- 
ance of the metal to displacement and 
the strain per square millimeter carried 
by the remaining section. 

It is necessary, of course, that in 
ordei for a blank to be drawn the 
strain per square millimeter of remain- 
ing section be less than the breaking 
strain at the working temperature. It 
is demonstrated that if we operate 
under the same conditions of tempera- 
ture and with dies whose surfaces of 
contact are in the same state, the resist- 
ance to displacement increases 3 s the 
angle of contact between hot metal and 
die decreases. 

The strain in the material varies 
according to the temperature at which 
the drawing is done, but is further a 
direct function of the elongation ef- 
fected during the operation. The 
maximum elongation that can be given 

'Itrvui Ur MrtaUurqir, Mf'morica, Muroh, 
1 pp 121 -ill 
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a blank is much greater as the blank 
becomes thinner. 

In a general manner it is better to 
keep a little below the maximum elon- 
gation obtainable and thus avoid the 
consequences which may be caused by 
large differences of temperature. 

The dies should have as nearly as 
possible the ideal section indicated and 
should he very smooth and very hard. 

The punches require every care, both 
as to finish and quality; tool marks and 
rough surfaces should be scrupulously 
avoided. The tensile strength should 
be 65 to 70 kg. per sq.mm. (100,000 lb. 
per sq.in.). 

A very large number and variety of 
blanks of all dimensions were manu- 
factured and studied in this investiga- 
tion and enabled the author to make 
numerous observations especially appli- 
cable to the needs of the shop. Follow- 
ing these results the method of working 
no longer need follow empirical lines. 

Book Reviews 

Clt Y ST A I.L12 ATI ON OF METALS By ColoiUl 
V T. Helaicir, C It , published by the 
University of London Dross, Ltd , 17 War- 
wick Square, London, England. 5 x ?i in 
113 pp , with 37 Illustrations in the text 
and 21 plates i’riee, 7s (id. net. 

Colonel Belaiew is quite well known 
for his researches on Damascene swords 
and various curious stable structures in 
iron and steel. He was also perhaps 
the firstf to produce Widmanstiittian 
structure-— well known in meteorites— 
in artificial alloys. His researches were 
started in 190G at the Michael Artillery 
Academy, Pctrograd, under the guid- 
ance of Professor Tschernoff. Having 
been invalided from the Russian Army 
during the great war, he was sent to 
England to serve with the inspection 
staff on Russian munitions. Advantage 
was taken of his presence in Great 
Britain by the University of London to 
enlist him as a special lecturer, and 
one course of these lectures forms the 
basis of this little volume. 

The author’s researches on crystal- 
lization of steel were animated by the 
idea of bringing into closer harmony 
the processes of crystallization with 
various areas of the iron-carbon dia- 
gram. Studying the works of Sorby, 
who gradually was brought from the 
study of the macrostructure of meteor- 
ites to the microstructure of steel, and 
learning how Anosxoff likewise started 
from the macrostructure of Damascene 
blades, the author felt deeply impressed 
by the importance of macrostructure, 
and directed his early efforts toward 
obtaining large structures easily dis- 
cernible with the naked eye. 

In view of the growing realization 
that macrostructure and “fiber" have a 
great but not as yet understood influ- 
ence on the quality of finished pieces, 
this little book should prove interesting 
reading to a large number of men 
charged with technical control of metal- 
lic manufacturing. E. E. THUM. 
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Chemical # Metallurgical Patents 


Production of Metal Hydrates and 
Gas, Including Acetylene -J. H. Reid 
has assigned to Thomas Q. Hogan, of 
Boston, his patent on a process and 
material for the production of sodium 
or potassium hydroxide, together with 
carbide materials “suitable for the gen- 
eration of acetylene or the preparation 
of nitrified material” and also simul- 
taneous production of large quantity of 
fuel gas. This invention requires a 
mixture of cokable carbonaceous mate- 
rial (preferably bituminous coal) with 
either sodium or potassium feldspar m 
about the proportions of 100 lb. of the 
feldspar to 41 lb. of the coal, the feld- 
spar and the coal having been pre- 
viously reduced to a finely divided con- 
dition and intimately mingled. This 
mixture is subjected in retorts, such as 
arc used in the manufacture of gas or 
coke ovens, to a temperature of from 
1,400 to 2,800 deg. F. to convert the 
< oal into coke and to obtain a strong 
uike-like aggregate of the feldspar and 
coke “capable of most efficient reduc- 
ti >n in an electric furnace.” 

In such furnace, the material will be 
reduced to aluminum carbide, aluminum 
oxycarbide or to a material of the 
nature of silicon carbide, but harder 
than the latter, dependent upon the tem- 
perature and other conditions within 
the furnace. During the carbide re- 
aitum, Nap or K a O will be evolved, 
depending upon the use of sodium or 
potassium feldspar, together with a gas 
insisting mainly of carbon monoxide. 

“With the proportion of feldspar and 
coal as given, the most probable solid 
products in the electrical furnace will 
be AhCJOSiCh; but, by increasing the 
proportion of carbon, the oxygen of the 
SiO may be taken up, leaving aluminum 
silicon carbide — of the nature of car- 
borundum, but probably harder.” (1,445,- 
545. Feb. 20, 1923.) 

Coke Manufacture From Coal Blends 

S. R. Illingworth’s process for the 
manufacture of coke by heating a blend 
of two coals “which is such that its 
resinie content is not less than 5 per 
cent but preferably not less than 8 per 
cent of its weight” to a temperature not 
exceeding 500 deg. C. The resinie con- 
stituents are defined as those portions 
of the coal soluble in boiling phenol or 
boiling pyridine and also soluble in 
chloroform. (1,445,954. Feb. 20, 1923.) 

Bauxite Refractory Bonded With 
Bentonite — For use in crucibles or fur- 
nace linings, the amount of clay re- 
quired to produce a workable mix may 
be reduced from over 20 per cent to 
5 per cent by substituting bentonite 
for ordinary plastic clay. (1,442,413. 
Zacharias Alsson, of New York, as- 


signor of six-tenths to August Rust- 
Oppenheim, of New York. Jan. 16, 
1923.) 

Manufacture ot Anhydrous Aluminum 
Chloride- Aluminum bromide is first 
formed in this process (described by 
Bernard H. Jacobson, of Charleston, 
W. Va., and assigned to E. C. Klipstein 
& Sons Co.) by treating small pieces of 
aluminum with liquid bromine in a 
closed vessel provided with a reflux con- 


denser and cooling facilities for remov- 
ing the heat of reaction. Through the 
liquid anhydrous aluminum bromide 
(m.p. 93 deg. C., b.p. 263 deg. C.) thus 
formed a stream of chlorine gas is 
passed, forming anhydrous AlCU and 
liberating bromine vapor, which is con- 
densed for re-use. (1,445,082. Feb. 
13, 1923.) 

Increasing Emulsifying Properties of 
Sulphite Waste Liquor -For many ap- 
plications of neutralized and concen- 
trated sulphite waste liquor, it is de- 
sirable to emulsify the liquor with 
various oils. While the lignonesul- 
phonutes contained in solution in the 
liquor are in themselves fairly good 
emulsifying agents for oils of fatty and 
hydrocarbon nature, the permanency of 
the emulsions is much improved by the 
addition 'of small amounts, say 1 per 


American Patent# I##ue<l March IS, 192S 


Tin* follow ing number ,s have been 
vi'lciteil from tin 1 latest available issue of 
tin* Official Gazette of tin* Pnited States 
Patent Office beiausr tlu*\ appeal to 
box v pertinent interest fot ('firm J Hh t. 
i (inlets They will bo studied latei b\’ 
('In in >( Mff.'/t stuff and (hose which. In 


our Judgment, an* most worthy will be 
published in ubsti.ict It Is recognised 
that we < unnot alv u> s anticipate otlf 
readers' Interests and accordingly this 
advance list Is published for the benefit 
of those who max not <mo to await otlf 
judgment and sx rmpMs 


1,1 17,1*7:'.— Tieatment of flax Wil- 
liam Keldciihelmer and Wallet William 
1 Mow man, London Ungland 

1.1 18,010— Artificial Magnesia Spine] 
and Process of Manufuetui c Flank .1 
'Pone. Niagara Falls, N Y . assignoi to 
the Carborundum Co, Niagara Falls. 

1.1 IS, Oil Sagger Structure Frank 
.1 Torn*, Niagara Falls, N Y 

1,4 18,036— Reduction ot Oxides of 
Metals of the Chromium Group. ltiehurd 
Fdgnr Pearson and Eustace Neville, 
Craig, London. F.ngland, assignors to 
Ourelco, Ltd., London. 

1. 1 18.037- -Kleetrolxsrs of Water Ro- 
doiphe Pcchkranz. Geneva. Hwllzrt land 

1.118.038- Apparatus lor the Carboni- 
zation of Worden Bags, Combings and 
the Take. YMtlorm Prana, Turin. Italy. 

I 118.081 Method of Producing Lubrl 
rating < »ils Thomas F (>tt. Beikelcj, 
Calif 

1118,0111 — Purification of Cellulose 
lOt hr* I Paul C Seel, Rochester, N. Y., 
assignor to Kastman Kodak Co.. Roches- 
ter 

1, US. 110 Purification of Manganif- 
eroils Material Harold rb* (ihwH'tn, 
New Haven. Conn assignor to Win- 
chester Repeating Anus Co, New Haven 

1,118,138- Method of and Apparatus 
lor ('racking Petroleum Products Cor - 
Melius Kroll, Tulsa, Okla 

1,4 18,1 a") — Waterproofing Element 
Karl Sehutte, Rutherfoirl, N. .1 , assignor 
tu the Flintkotr* Co, Boston. Mass 

1,148.21.1- Liquid Fur l. Miguel Llom- 
pait V Valdes anri Vineente Bacallas y 
Villa r, Havana, Cuba 

1.118.210 -Lubricating Oil Edward 
Goodrich Aeheson, New York, N. Y. 

1.448.211 — Pi oduet for Oyeing and 
Printing Textile Material- Marcel Bader 
and Charles Sunder, Alsatin, France, 
assignors of one-half to I*urand & Hu- 
guenin, S A , Basel. Switzerland 

1,4 18,276 — Composition of Matter and 
Method for Preserving organic Porous 
Materials. Max Landau, Berlin. Ger- 
many, assignor, by mesne assignments, 
to the Chemical Foundation. Inr 

1,4 18,278 — Tanning Means. Their 
Preparation and I'se Wlllv Moeller, 
Hamburg, Germany, assignor b> mesne 
assignments to the Chemical Founda- 
tion, Inc. 

1,148,281 — Paint Alonzo (A Tutt, 
Galena, Kan., and Lex i F Snelson, 
.Joplin, Mo 

1,448,340 — Process and Furnace for 
Reducing and Roasting Gres. Emil 
Fleischer, Dresden, Germany, assignor 
bv mesne assignments to the Chemical 
Foundation. Ine, 


1 1 18,386 - Alkali and Heat Resistant 
Insulation. Gordon (J. Bun and John R. 
M< Plain, Wilklnsbuig and Leslie E. 
Frost, Pittsburgh, Pa, assignors to 
West inghotise Ehstih & Manufacturing 
( a. 

1 , 1 18,387- Method of and Apparatus 
for tin* Direct Synthesis of Ammonia at 
Vcrx High Pressures George Claude. 
Parrs, France, assignoi to L’Air Liquids, 
Sock'd^ Arrongrnc porn 1'Etude et I’Exploi* 
tatlon dex PrncMes Georges Claude, 
Pails, France 

1,4 18,3110 — Appaiatus for Burning Pul- 
\criscd Fuel Charles P ('raw ford, Salt 
Lake Cltv, Utah 

1,4 4 8,3H1- -Process of Treating or Ret- 
ting ami Curing Hemp, Flax, Porlnl, 
Jute or Other Fibrous Mateilal Harry 
J. Ci oilier, Oak Park, 111 

1,118,421 — Process of Purifying Haw 
Cane Juice, ('ail J, J Sorensen, Fred- 
eriksted, St Ctnix, Y'lrgin Islands. 

1,1 18,132— Process of D.xelng Cellulose 
Acetate or Prodiuts Made Therewith. 
Item'* Clavel, Basel, Switzerland 

1,4 48,112 -Method of Dehydrating 
YVgcta hie, Animal and Otlu-r Materials 
Gcoige Hillard Benjamin, New York 
N Y. 

1,448,114 -Wet Process 
Ing Comminuted Material. 

Bon hot fit , Austinville, Y r a , 
the New Jersey Zinc Co, Ncxv York. 

1,148,111 — Treatment of Minerals. 
Walter o Bonherdt, Austinville, Va., 
assignor to the New Jeisex Zinc Co., 
New York 

1,118,116 — Synthetic Gum and Process 
of Making Same James McIntosh, Nor- 
ristown, Pa,, assignor to Diamond State 
Fibre Co , Elmm-re. J »ol 

1.418,117 — Durnbturner for Sugar- 
Cam* Mills. Charles McNeil, Glasgow', 
Scotland 

1.418,171— Alloy Andrew O'Rourke, 
Chhago. III., assignoi to Crane Co., Chi- 
cago, HI, 

1 , 1 18,181 — Process of Purifying Oleag- 
inous Substances Francis M, Turner, 
New York. 

1,448,186— Process of Manufacturing 
Aluminous Abrasives Thomas B. Allen, 
Hamilton, Out , Canada, assignor to 
Abrasive Co.. Philadelphia, Pa. 

1.448,593 — Method and Apparatus for 
Separating Water From Coal Tar. Paul 
Jaworski, Bismarekhutte. Germany. 

1,448.643 — Method for Treating Hydro- 
carbons and Particularly Crude Petro- 
leum Peter von Ditnmr, Hamburg, 
Germany. 

1 .4 48.709 — Art of Oil Distillation. John 
E. Schulze, Chicago, 111, assignor to Red 
River Refining Co.. Inc,, Shreveport, La. 


of Classify- 
W alter O. 
assignor to 


Complete specifications of any United 
States patent may be obtained by remit- 


ting 10c. to the Commissioner of Patents, 
Washington, IX C, 
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cent, of sulphonates of more oily or to protect the container itself from Colloidal Fuel — Lindon W. Bates has 
hydrocarbon nature, as set forth by the action of the fumes while the been granted a patent on his mixture 
Karl P. McElroy, of Washington, D. C., distillation is in process. of liquid hydrocarbon and solid carbona- 

in a patent assigned to Robeson Process The method of this invention is to ceouB substance which he prepares in 
Co., of New York. Either the free admit a current of air into the heating “a composite usable for atomizable fuel 
sulphonic acids or their salts may be container in such a way as to form a purposes” and calls a “colloidal fuel.” 
used, the soda sludge from petroleum pressure and cause the current of air This patent covers the product and the 
refining having been found particularly to circulate over the interior surfaces method of producing it. The product 
adaptable for this purpose. The emul- of the container between the fumes is described by the patentee in one of 
sions formed with linseed oil, for ex which are distilled and the surfaces, his claims as “a stable mobile atomiz- 
ample, may be used as core binders, This serves to protect the surfaces, and able liquefiable fuel comprising solid 
road binders, briquet binders, et< in case any portion of the fume pene- particles of carbonaceous substance, 
(1,444,844. Feb. 13,1923.) t rates this blanket of air, it will be liquid hydrocarbon, and saponified resin- 

- — ~~ sucked up to the outlet with the air ous matter.” The method of producing 

treatment of Sulphite Gel u lose an( , diffused. This circulation of air the product is defined in another claim 
Liquors Neutralization of sulphite a j so enables the fume to be removed as consisting “essentially in mixing 
waste liquor with lime according to f rom the container without any return liquid hydrocarbon and particles of solid 
the usual practice has certain dis- by condensation to the charge and with- carbonaceous substance in amounts 
advantages. If the liquor is completely ()ut any decomposition of unstable por- which will produce a composite of spe- 
neutralized a lime organic compound t j ons 0 f the fume. The current cific gravity greater than that of water 
separates as a bulky precipitate and , n t jroduced into the container may be without destroying the atomizable char- 
the liquor is so changed as materially to any 0 ther inert gas besides air. (1,440,- acter of the composite; and colloidaliz- 
decrease its adhesiveness. Furthermore, ^6. Robert S. Ferry and Paul W. ing the components.” (1,447,008. Feb. 
the neutralized liquor still contains Webster, assignors to Perry A Webster, 27,1923.) 

acid sulphites. Jacob S. Robeson, of lnr > of New Yo rk, Feb. 27, 1923). 

Pennington, N. J., in a patent assigned Revivifying Nickel Oxide — Thomas 

to J. S. Robeson, Inc., of Wilmington, Apparatus for Exhausting Air— The Midgley, Jr., of Dayton, Ohio, has de- 
Del., first sprays the unconcern rated object of this invention is to increase veloped a process and an apparatus for 
liquor into a current of air, so that all the efficiency of apparatus used for revivifying spent nickel oxide which is 
of the free SO; and loosely combined exhausting air and liquids from con- used in the hydrogenation processes, 
sulphur are almost instantly permitted densers or other similar pieces of This is done by treating with water and 
to escape or are oxidized to firmly bound equipment. The improvement embodied oxide (NO;). The resulting solution 
condition. The liquor is then neutral here consists in having, as shown in contains nickel nitrate, and the nitrated 
i zed with magnesia, an excess of which the accompanying drawing, two stages material is then heated to a sufficiently 
precipitates only magnesium hydroxide ( 0 the ejector beyond the small con- high temperature to break down and 
and not an organic compound. As a denser which is included in the inject- drive oft* the NO; gas, leaving the oxide 
result it is found that the adhesiveness inj! apparatus for the purpose of re- behind. 

of the evaporated liquor is increased moving liquid from the air. This oxide has been found to have 

It is also possible to concentrate the By reference to the drawing it will the same degree of catalytic activity 
liquor after oxidation to about 1.11 to be noticed that this apparatus consists as that originally used. The apparatus 
1.15 sp.gr. in the first two effects of a (> f }lM ejector, comprising a nozzle or used for carrying it out consists largely 
quadruple effect evaporator, ferment 

this liquor, return it through eountei fr0fr)m , n Inhmwaic 

current, heat exchanges to the third ^ ' 
effect, for the removal of alcohol, and 
complete the concentration of the 
residual liquor in the last effect 
(1,445,603. Feb. 13, 1923.) 

Fume Control- This invention is fo» 
the purpose of shielding, controlling 
and removing fumes from devices used 
in heating organic matter, such as 
paint vehicles, varnishes and similar 
products. When products of this type 
are heated, the volatile constituents are nozzles discharging into a converging- in a kettle with a false bottom into 
converted into fume and it is necessary diverging diffuser structure, an inter- which the nickel oxide is first put and 
to remove those fumes from the con- mediate condenser and, following this, then nitrogen peroxide is bubbled up 
tainer and from contact with the two more ejectors exactly like the first, through the false bottom, converting the 
residue. This differs from the usual construction material into nickel nitrate. (1,446,984, 

These fumes are often of consider- of such ejectors by having two ejectors assigned to the General Motors Re- 
able value, and it is desirable to re- following the intermediate condenser, search Corporation, of Dayton, Ohio, 
move them in such a way that they The inventor claims that as the result Feb. 27, 1923.) 

may be saved and the smallest, loss of the use of two ejectors, he is able 

possible may occur. In the ordi- to attain considerably more efficient Guanidine Salts — J. S. Blair and J. M. 
nary distillation of products such as operation and superior economy in Braham have patented a process for the 
mentioned above, the volatile portions steam used. It is claimed for this type preparation of guanidine salts. Their 
are often decomposed by the high of exhauster that with a pressure less process involves the use of cyanamide 
temperatures necessary. It has been than 2 in. of mercury, air can be solutions treated with an ammonium 
the custom to complete the distillation exhausted from a main condenser with salt under pressure. Lime nitrogen is 
of the material being distilled and still an expenditure of at least 25 per cent first treated with a mineral acid and 
not decompose the volatile matter by less steam than that used by any the resulting solution is heated in an 
resorting to a reduction of gas pressure previous equipment. Or that with a autoclave at a temperature of 150 to 180 
and <a consequent dropping of the given exhauster pressure, the improved deg. with ammonium nitrate. Reaction 
’$SiriJ>e*ature of distillation by the use apparatus will exhaust a far greater should be completed within 3 hours 
of tome sort of vacuum apparatus, amount of air from the main condenser under normal conditions. Good yields 
pm invention here discussed aims to than could be done with former designs, are reported obtained and conditions 
fftjtoserve fume values ahd protect the (1,447,014. Raymond N. Ehrhart, of distinctly different from those specific 
limes from destructive temperatures Pittsburgh, assignor to Elliott Co. of calJy mentioned can be used. (1,441,206 
within the heating container and also Pittsburgh, Pa. Feb. 27, 1928.) Jan. 9,1923.) 
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British Patents 

For complete specifications of any British 
i >atent apply to the Superintendent British 
Patent Office, Southampton Buildings, Chan- 
eery Lane, London, ICngland. 

Chromium Compounds — Chromium 
compounds free from iron are prepared 
by dissolving ferrochromium in sul- 
phuric acid, adding calcium carbonate 
or its equivalent in quantity insufficient 
to precipitate all the chromium, dissolv- 
ing out the chromium from the pre- 
cipitate by an acid, such as sulphuric 
acid and, when chrome alum is desired, 
adding potassium sulphate to obtain the 
alum. The filtrate is treated with 
another quantity of calcium carbonate 
or the like to precipitate the rest of the 
chromium together with some iron and 
the precipitate is treated with sulphuric 
acid to dissolve the chromium and iron. 
The solution is then mixed with sul- 
phuric acid to be used in dissolving 
more ferrochromium. (Br. Fat. 188,338; 
not yet accepted. Kinzlberger & Co., 
Prague, Czechoslovakia. Dec. 29, 1922.) 

Lubricants— Derivatives of polyhydric 
alcohols or phenols in which the hy- 
<hoxyl groups are partly replaced by 
fatty or other acid radicles are added 
to mineral oils or to saponifiable oils, 
fats or waxes, to increase their lubri- 
cating and emulsifying properties and 
to give them greater consistency. The 
mono-glycerides of oleic and lauric acids 
may be used, and in an example, 5 per 
ant of mono- or di-glyceride of oleic 
acid is added to u mineral lubricating- 
,„1. (Br. Pat. 188,364. Technical Re- 
search Works, Ltd., and R. G. Filly* 
London. Dec. 30, 1922.) 

Organo-Mercury Compounds — Aro- 
matic mercury cyanide compounds are 
prepared by treating complex mercury 
compounds of phenol and its homologues 
with alkali cyanides in aqueous solution, 
oi by heating phenol and its homologues 
with mercury cyanide in alkaline solu- 
tion or with mercuric oxide in alkali 
cyanide solution. The products are 
efficacious against plant diseases. Ac- 
cording to examples, (1) mercury cresol 
cyanide is obtained by dissolving mer- 
curic oxide in dilute sulphuric acid, 
adding o-crcsol, boiling the resulting 
precipitate with sodium cyanide solution 
and evaporating the filtrate in vacuo; 

(2) o -cresol is boiled with mercury 
cyanide and dilute sodium hydroxide 
and the mercury cresol cyanide sep- 
arated by carbon dioxide or dilute acids; 

(3) mercury phenol cyanide is prepared 
by boiling phenol with mercuric oxide in 
sodium cyanide solution and treating 
the cooled solution with carbon dioxide 
or dilute acids. (Br. Pat. 188,376. A 
Klages and Saccharin-Fabrik Akt. Ges. 
vorm. Fahlberg-List & Co., Magdeburg. 
Dec. 30, 1922.) 

Gas Producer— -In a gas producer the 
whole or part of the gases generated is 
carried to pass through a considerable 
depth, say 14 ft, of fresh fuel, which is 
thereby distilled in stages and at low 
temperature so that the gases leaving 
the upper part of the producer have^a 
temperature of between 150 and 800 


deg. C. and a calorific value of about 
170 B.t.u., high yields of ammonia and 
low-temperature distillation products 
being obtained. The temperature of 
the upper fuel zone may be controlled 
by removing part of the gases gen- 
erated in the lower part of the producer 
prior to their reaching the upper zone. 
A central gas off-take comprises a bell 
situated near the top of the upper zone 
so that the ascending gases are dis- 
tributed evenly over the cross-sectional 
area of the descending column of fresh 
fuel. (Br. Pat. 188,607. W. Beswick 
and N. E. Rambush, Stockton-on-Tees, 
England. Jan. 10, 1923.) 

Extracting Metals— Vapors of metal- 
lic chlorides are passed over a heated 
mixture of carbon and alkalis, alkaline 
earths or magnesia; or the vapors of 
the chlorides mixed with excess of a 
gaseous or liquid reducing agent may 
be passed over the alkaline substance 
alone. The temperature is kept suffi- 
ciently high to melt the metal and the 
alkali chloride, which are both dis- 
charged in a molten state. The process 
may be carried out in a producer 
charged with carbonaceous fuel and 
burnt or unburnt limestone or dolomite, 
the chloride vapor being supplied there- 
to mixed with air. (Br. Fat. 188,657; 
not yet accepted. S. J. Vermaes and 
L. L. J. Van Lijnden, The Hague. Jan. 
10, 1923.) 


Active Carbon for Drying Gases— A 
process of drying gases or separating 
mixtures of gases consists in treating 
them with active carbon, preferably of 
vegetable origin and dehydrated by 
ignition or by heating in vacuo before 
use, and in drying the gases or sepa- 
rating them by adsorption. One method 
of carrying out the invention consists in 
passing the gases through containers 
filled with granules of active carbon 
and arranged in series so that as one 
container becomes exhausted it can be 
cut out of the series and the saturated 
carbon reactivated by heated inert gas, 
the inert gas being passed directly into 
the container or into a perforated tube 
in the container with means for closing 
the perforations. The containers may 
he cooled to remove the heat of adsorp- 
tion, the last containers of the series 
being cooled more than the first, and 
the cooled gas used for cooling the 
moist gas on the countercurrent prin- 
ciple. The drying is facilitated if the 
gas is compressed or its temperature 
reduced to about 0 to 5 deg. C. The 
process can be used to separate light 
and heavy hydrocarbons, or to remove 
impurities such as hydrocarbons and 
carbon dioxide from hydrogen. (Br. 
Pat. 188,666; not yet accepted. Alge- 
meene Norit Maatschappij, Amsterdam. 
Jan. 10, 1923.) __ 

Activated Carbon in Gaseous Reac- 
tions— The treatment of liquids with 
gases is rendered more effective by car- 
rying out the treatment in the presence 
of activated carbon. The carbon is 
preferably obtained from vegetable raw 
material in such a manner that the 
structure^ of the raw material is 
tamed, ~ " 


with the liquid and the mixture then 
treated with the gas, preferably under 
pressure. Or the liquid and gas may he 
passed in countercurrent fashion 
through a column of granular carbon. 
Or the carbon may he caused to adsorb 
the gas and then used to treat the 
liquid. Such adsorption may be se- 
cured by treating the carbon with gas 
under pressure at a low temperature, 
or with a solution of the gas in a por- 
tion of the liquid to be treated or in 
another liquid. The carbon may before 
use be treated to remove gases either 
by ignition or by heating in a vacuum. 
The process is stated to be applicable In 
Ueaching liquids, in oxidizing drying 
and semi-drying oils, in the decomposi- 
tion or oxidization of mineral oils for 
the purpose of converting them into 
fatty acids and other products, and in 
purifying and sterilizing water or other 
liquids with chlorine. (Br. Pat. 188,- 
667; not yet accepted. Algemeene Norit 
Maatschappij, Amsterdam, Jan. 10, 
1923.) 

Tanning— A starch-tannin prepara- 
tion is made by heating starch with a 
tanning extract, at or near the boiling 
point of the liquor but well above 180 
deg. F., if necessary with the addition 
of a weak acid, until the starch is highly 
dispersed beyond the jelly stage— that 
is, it remains in the form of a colloidel 
solution and does not form a jelly on 
cooling. Tanning extracts of the pyro- 
gallol class, such as chestnut wood, oak- 
wood and myrabalans, can be used 
without acid, while those of the catechol 
class, for example mimosa bark and 
quebracho, require the more vigorous 
treatment. Weak acids specified are 
such as acetic, lactic, sulphonic acids 
and sulphur dioxide. Gallic and tan- 
nic acids may be substituted for the 
mixture of acid and tanning material. 
According to examples, Japanese farina 
is dispersed by vigorous boiling with 
myrabalan extract, with quebracho ex- 
tract and sodium bisulphite or with 
mimosa bark and gallic acid. The prep- 
aration is applicable for tanning hides 
or, according to the provisional specifi- 
cation, for pharmaceutical purposes. 
Specification 110,470 is referred to. 
(Br. Pat. 189,236. R. R. Howroyd, 
Liverpool, and A. Turnbull, Helsby, 
Cheshire. Jan. 17, 1923.) 


Formaldehyde — Formaldehyde is pro- 
duced by passing a mixture of methyl- 
ene chloride vapor and water vapor at 
a raised temperature over a porous 
body, such as pieces of clay, infusorial 
earth, ordinary or activated wood char- 
coal. The condensate consists of a hy- 
drochloric acid solution of formalde- 
hyde. (Br. Pat. 189,432; not yet ac- 
cepted. Farbwerke vorm. Meister 
Lucius and Brfining, Hoechst-on-Main. 
Jan. 17, 1923.) 

Varnishes and Polishes — Chlorinated 
montan or other mineral wax is used as 
an ingredient of varnishes and polishes. 
It may be used alone in solution or 
mixed with oils, pigments, other waxes 
and resins. (Br. Pet. 189,104. A, 
Schmidt, Paris, Ja*L 17, 1923.) 
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Technical News of the Week 

Current Events in the Chemical, Metallurgical and Allied Industrial Fields 
Legislative Developments — Activities of Government Bureaus, Technical Societies and Tiade Associations 


New Haven Meeting Plans of A.C.S. 
Are Announced 

Large Attendance Expected at Spring Gathering — 
Full Program Is Now Available 


A nnouncement of the -final pro 

grum for the spring meeting of tin 
A.C.S. promises a session of great in- 
terest. The various divisions have ai 
ranged several symposiums in connec- 
tion with the usual presentation of 
papers. Social as well as technical 
activities for the week at New Haven 
from April 2-7 have been carefully 
planned. 

It is requested that on aruval all 
members and guests go direct to Byers 
Memorial Hull, where full information 
regarding reservations, etc., may be 
obtained and where registration should 
be made. 

Outline of Monday’s Events 

The first day’s general activities will 
op<*n with a Council meeting in the 
afternoon, followed by a complimentary 
dinner given to the councilors by the 
New Haven Chamber of Commerce, at 
which the president of that body will 
preside. Other members may also at- 
tend, tickets being obtainable at Byets 
Hall. Speakers at the dinner will in- 
clude the president of Yale, Jnrm"- R 
Angell; E. C. Franklin, president of 
the A.C.S. ; Brigadier -Ceneral A. A. 
Fries, and A. D. Little. 

Tuesday's Meetings of Ceneral Interest 

On Tuesday, the second day, a gen- 
eral public meeting will be held at 
Woolsey Hall in the moiling at which 
Fiancis P. Carvan will speak on “Chem- 
istry and the Public.” In the afternoon 
a general scientific meeting will be held, 
when special addresses will be given by 
the following speakers: Carl L. Als- 
berg, “Chemistry and Our Food Re- 
sources;” C. O. Johns, “The History and 
Status of Petroleum Chemistry Re- 
search;” H. E. Barnard, “The Baker 
Turns to the Chemist;” Oskar Baudisch, 
“The Influence of Light on Inorganic 
Material and Life Processes;” W. 0. 
Mitscherling, “Cellulose Silk;” and 
Arthur Hirsehfelder, “The Influence of 
Modern Chemistry on Pharmacology.” 

On Tuesday evening the men are to 
stage a smoker at the university dining 
hall, while the women will visit the 
Shubert Theater. 

Wednesday’s program will be devoted 
largely to functions arranged by Yale 
University, the most important being 
the dedication of the new Sterling 


Chemistry Laboratory. The time set 
for this event is 11 a.m., when among 
other speakers Past President E. F. 
Smith will give a special address en- 
titled, “The History of Chemistry in 
America, With Special Reference to 
Yale.” Following a complimentary 
luncheon at which foreign guests will 
speak, the laboratory will be open to 
inspection. In the evening a special 
dinner will be in charge of the Rubber 


Calendar 

Tin* following important t»*ihnioal 
meetings «iv schedule*! for the lm- 
imdiato future 
\ M ERICA N (’ifKMICAl, SOCIETY 

Now Maxell, Morin. Apt il 2-7 
\mkhhwn Rluctiuichkmd al Society 
Now York C’ltv, Mav 3-. r i 
Amkk Society Mechanical Knurs 

Montreal, May *JS-:il 
Americas Foundry men’s Association 
Cleveland, O . April 2S-May 4 
American oil Chemists' Society 

Hot Spi logs. Ark , April .‘10-May 1 
\Mi:ii Son i - tv Mechanic \ i Knurs 

Montioal, \| iv ‘JS-lil 
Cwamvn iNsiin ie nr Chemistry 
T m oiHo, M.is 

Socir/rx he I'liHiK'O, Ivin sik\ 
('an.idian Section 

‘I'n onto, M.i \ j‘i-31 
SOCIETY HI INDUSTRIAL KXDIM.ERS 

Cincinnati, O, April 18-20 
Society: or Chemical Industry 
New York, Joint meeting with 

other societies, Api il 12 


Division. At the public evening meet- 
ing Sir J. J. Thompson, F.R.S.. will 
speak. 

Special Sessions Begin Thursday 

On Thursday, following the morning 
and afternoon sessions of the divisional 
and sectional meetings, there will be 
fraternity and college alumni dinners. 
The women of Iota Sigma Pi have ar- 
ranged a special 5 o’clock meeting at 
Sheffield Hall. In the later evening 
entertainment will be provided by an 
indoor polo game of the Yale R.O.T.U. 
at the armory. 

Friday will be given ovei largely to 
special meetings. In the evening a 
reception is to tendered visiting mem- 
bers and guests by the New Haven 
Section. Dancing will be in order from 
9 to 12, with supper at 10:30. 

Several plants in the vicinity of New 


Educational Movies Made by 
U. S. Bureau of Mines 

An industrial film picturing the manu- 
facture of heavy clay products is to be 
made by the Bureau of Mines in co- 
operation with manufacturers. The 
bureau has been very successful in the 
development of other industrial moving 
pictures Among those already made 
are: Story of Petroleum; Story of Sul- 
phur; Story of ingot Iron; Saving Coal 
at Home; Story of Asbestos; Story of 
Rock Drilling; Story of Abrasives; Mex- 
ico and Its Oil; Story of Heavy Ex- 
cavating Machinery; Oxygen, the Won- 
der Worker; Story of the Electric 
Beater; Story of an Automobile; Story 
of Compressed Air; Water Power; 
Transportation; Story of Alloy Steel; 
Story of Machine Tool Manufacture; 
Story of Steel, and Story of Portland 
Cement. 


Haven will be open to inspection on 
Saturday. Throughout the week regu- 
lar and special exhibits will be on dis- 
play in the various Yale halls. The 
ladies’ time is well arranged for with 
several teas, auto excursions, etc., pro- 
vided. 

Divisional Meeting Program 

Division of Petroleum Chemistry, 
Thursday and Friday; 19 papers. 

Section of Gas and Fuel Chemistry, 
Thursday; 7 papers. 

Division of Industrial and Engineer- 
ing Chemistry, Thursday and Friday; 
27 papers. 

Division of Rubber Chemistry, Thurs- 
day and Friday; 15 papers. 

Division of Cellulose Chemistry, 
Thursday $nd Friday; 19 papers. 

Section of History of Chemistry, Fri- 
day; 12 papers. 

Section of Chemical Education, Thurs- 
day and Friday; 16 papers. 

Division of Water, Sewage and Sani- 
tation, Thursday; 10 papers. 

Division of Chemistry of Medicinal 
Products, Thursday; 8 papers. 

Division of Biological Chemistry, 
Thursday and Friday; 38 papers. 

Division of Sugar Chemistry, Thurs- 
day and Friday; 15 papers. 

Division of Physical and Inorganic 
Chemistry, 1. Section of Inorganic and 
Physical, Thursday and Friday; 42 
papers. 2. Section of Colloids, Friday; 
12 papers. 

Division of Organic Chemistry, Thurs- 
day and Friday; 63 papers. 

Division of Agricultural and Food 
Chemistry, Thursday and Friday; 35 
papers. 



March 28, 1928 


CHEMICAL AND METALLURGICAL ENGINEERING 


Federal Restrictions Cause Action 
By Industrial Alcohol Users 

Committee Calls on Commissioner Blair Urging Revision 
of Present Rules 

E XASPERATION on the part of James P. McGovern, of the IJ. S. Indus- 
many users of industrial alcohol tiial Alcohol (’o. and the U. S. Indus- 
has been growing. Recently a com- trial Chemical Co.; Horace W. Bigelow, 
mittee representing the industries that of Parke, Davis & Co.; Mortimer Bye, 
have had difficulty in obtaining the sup- of Frederick Stearns & Co., and others, 
ply required for their business made an Resolutions of the National Whole- 


Announce Applicant# for 
Tariff Revision 

The Tariff Commission has just made ( 
public the names of the firms seeking 
changes in the existing tariff. As an- 
nounced in last week's Chem, & Met . 
these commodities are to be especially 
investigated. The list follows: 

Oxalic acid, Vicloi (Miemienl Works, Chi- 
caj4<>. m 

Diethyl barbituric acid, Vbhott Labora- 
tories. Oilcan** 

ttarimn di< vide. Increase asked by tb<l 
J. II. It. Products To.. Willoughby. Ohio; 
decrease asked b\ John Itehe & Sons, Ino., 


earnest plea for revision of present 
methods of handling the situation. As 
a result Commissioner D. H. Blair has 
announced that he will name a com- 
mittee representing producers, dealers 
and consumers in the industry to advise 
with bureau officials regarding all regu- 
lations and matters affecting the indus- 
try. The ultimate object of this move 
is to separate industrial alcohol from 
the general police activities of the pro- 
hibition unit and at the same time to 
comply with the letter and spirit of 
the Volstead act, which purports to pro- 
vide for the encouragement of legit- 
imate uses of industrial alcohol. 

Tendency Toward Undue Restriction 

It was pointed out to the commis- 
sioner that while no special complaint 
was being lodged against the orders or 
actions of Prohibition Commissioner 
R. A. Haynes, the tendency in the pro- 
hibition unit has been to issue restric- 
tive regulations rather than to devote 
attention to the development of the 
legitimate business of producing, sell- 
ing and using industrial alcohol. For 
this reason, it was suggested that the 
activities in this matter be placed in 
a special division with a technical man 
at its head. 

Attention was called to the fact that 
section 13 of the Volstead act has been 
virtually overlooked. This section pro- 
vides methods for the bonding and 
operation of plants manufacturing in- 
dustrial alcohol, denaturing plants and 
such matters "to prevent diversion of 
the alcohol to illegal uses and to place 
the non-beverage alcohol industry using- 
alcohol . . . upon the highest possible 
plane of scientific and commercial effi- 
ciency consistent with the interests of 
the government, and which shall insure 
an ample supply . . . and promote its 
use in scientific research and the de- 
velopment of fuels, dyes and other law- 
ful uses." 

Not only have the regulations been 
restrictive of development, the commis- 
sioner was told, but it has been made 
difficult to obtain promptly a supply 
required by legitimate industries. 

Personnel of Committee 

Included among the committee calling 
on the commissioner were Dr. Martin 
H. Ittner, of the American Chemical 
Society; A. Homer Smith, secretary of 
the American Drug Manufacturers’ 
Association and of the National Drug 
Trade Conference; W. L. Crounse, of 
the National Wholesale Druggists Asso- 
ciation; Harry B. Thompson, of the 
Proprietary Association of America; 


sale Druggists Association and of the 
National Drug Trade Conference, ask- 
ing appointment of an advisory com- 
mittee, were presented to Commissioner 
Blair. 

Blair Announces Intention to Act 

In an announcement after the confer- 
ence, stating that he had the appoint- 
ment of an advisory committee “under 
consideration" and indicating that it 
would be approved and the personnel 
then made public, Commissioner Blair 
said that the proposal contemplated a 
committee of ten members representing 
the retail and wholesale druggists, 
toilet manufacturers, flavoring manu- 
facturers and chemists representing 
other consumers and producers. 

Furl Utilization Discussed 

Several Speakers at Chemical Industry 
Meeting Present Ideas 

The American Section of the Society 
of Chemical Industry held its regular 
monthly meeting on March 23 at the 
Chemists’ Club, New York City. The 
topic of the evening was the latest 
developments in the utilization of fuel. 

The first of the speakers, II . 0. 
Loebell, vice-president of the Combus- 
tion Utilities Corporation, spoke on the 
complete gasification of coal. Mr. 
Loebell's thesis was that coal, to be 
used most efficiently, must be com- 
pletely gasified. In developing this 
subject he described the present sys- 
tems of complete gasification, detailed 
the methods by which results were ob- 
tained and pointed out that a market 
must be found for the greatly increased 
production of tar that would result 
from complete gasification. 

Prof. J. J Morgan, of Columbia Uni- 
versity, the next speaker, gave a de- 
scription of the make-up and character 
of tars obtained by complete gasifica- 
tion and low-temperature distillation 
methods. This tar, he stated, may best 
be regarded as primary tar and is not 
a substitute for petroleum. A complete 
development of this subject by Pro- 
fessor Morgan can be found in Chem . 
& Met ., vol. 26, pp. 923, 977, 1025. 

A. C. Fieldner, of the Bureau of 
Mines, the last speaker of the evening, 
recounted the bureau’s work on produc- 
ing lignite chars and described the 
successful experimental plant built in 
conjunction with the University of 
North Dakota. He concluded his re- 
marks with a short account of the char- 
acteristics and methods of utilization of 
this fuel. 


Brooklyn, N\ Y. 

(’asoln, commuter n*pnw*ntiiiR various 
ioaU<l paper manufacturers 

LoRwtMxi extract, American Dycwood Co., 
.New York 

Potassium (liluruie. increase asked by thfl 
National Kketroljtic < '•*., Niagara Fulls, 
and the North \mencun t'liernieal Co., Bay 
citv. Allch. decrease asked by the Diamond 
Match Co. 

Sodium nitrate, Athenian Nltiogen Prod* 
mts t \».,«Seutt le, Wash 

-+ 

Boll Weevil Reporlw Sought 
by Agricultural Bureau 

In its fight on the boll weevil the 
Department of Agriculture is preparing 
to send out notice to 100,000 farmers 
this season advising them they will be 
asked to give detailed information next 
fall as to the efficacy of the various 
methods of fighting the pest. 

In the past the department has been 
handicapped by lack of detailed data 
as to what the relative effects of dif- 
ferent methods are. Three expert 
statisticians, H. R. Tolley, D. B. Smith 
and D. R. Pettit, have been sent to 
Tallulah, La., to check over field ob- 
servations of entomologists. 

China to Produce Cement 

China is to meet her own demands 
for cement. According to a report 
from Consul J. K. Daves, Nanking, a 
new plant is being erected in the 
Yangtze Valley. This plant, midway 
between the two greatest markets of 
China, will have an initial output of 
four hundred 375-lb. barrels per day. 
The China Cement Manufacturing Co., 
the first to produce in this vicinity, has 
invested approximately $380,000 in the 
enterprise. 

With the completion of this plant, 
which is to begin operations soon, and 
of another in Shanghai, China’s de- 
mands for cement will be met by domes- 
tic production to a large extent. 

Antipodean Shale Oil 
Industry Fails 

Due to the high cost of production 
the shale oil operations of John Fell A 
Co., in New South Wales, have been 
discontinued, according to official con- 
sular reports. It is stated that the 
cost of putting the oil on the market is 
approximately five times that of im- 
porting crude oil; that the small gov- 
ernment bounty is insufficient to protect 
the industry. The plant which has been: 
used in shale-oil recovery is being re- 
modeled and will be opened in the near 
future as a crude oil refinery. 
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Standards Bureau Research 
Should Be Fundamental 

4 Distinguished Board of Visitors Makes 

Thia Finding After Investigation 

“It is of the highest importance to 
the future of American industry and 
scientific progress that the activities 
of the Bureau of Standards should con- 
tinue more and more devoted to scien- 
tific research of a profound and funda- 
mental character, beyond the means of 
most college laboratories, where in- 
struction to students is the chief pur 
pose, and that these investigations 
should be of a broader scope than can 
be expected from research and testing 
laboratories in the service of special 
industries." 

The foregoing is a portion of the 
findings of the board of visitors to the 
bureau after a careful survey of the 
establishment's current activities. The 
board of visitors is composed of John U 
Freeman, former president of the 
American Society of Civil Engineers; 
Ambrose Swazey, former president of 
the American Society of Mechanical 
Engineers; F. W. McNair, president, 
Michigan School of Mines; S. W. Strat 
ton, president, Massachusetts Instil ut •• 
of Technology, and Wilder 1). Ban- 
croft, professor of chemistry, Cornell 
University. 

“The determination of the physical 
constants of materials and the more 
thorough investigation of the properties 
of substance, apart from immediate ap 
plications seen in the industries," con- 
tinues the report of the board of vis- 
itors, “seem particularly appropriate 
under the organic act creating this 
bureau. We venture to suggest specific 
appropriations in the budget for such 
research." 


Explosion Hazard Met With 
Little Loss 

Losses have greatly decreased in 
transporting explosives, according to 
a recent report of the Bureau for the 
Safe Handling of Explosives and Other 
Dangerous Articles. The following ex- 
tract shows to what a remarkably low 
lovel this loss has been reduced: 

“During the year 1922, the railroads 
of the United States transported 168,201 
tons of commercial explosives, and in 
addition a very large but unknown ton- 
nage of fireworks and salvaged war 
ammunition. The total losses were one 
man injured and $75 property loss. This 
is much below the average of previous 
records. Moreover, it, is encouraging 
in showing what can W accomplished.” 


Old Explosives Being Used 

Additional hi rge quantities of sur~ 
plus explosives, left from the war 
reached the point where 
as a military reserve is 
pimviirig impaired. Stops now are be- 
ing taken to allocate these supplies for 
use in highway building, reclamation 
and other construction in which the 

\»tn\ aovernment Is intorroted. 

VVtik a xv. 


Arsenic Stays in Limelight 

The attention of several government 
departments is focused upon the cal- 
cium arsenate situation. The produc- 
tion, the possible shortage and means 
of immediate augmentation of the sup- 
ply are being looked into. The Bureau 
of Mines, the United States Geological 
Survey and the Bureau of Entomology 
and the Bureau of Chemistry of the 
Department of Agriculture are co-oper- 
ating in studying the problem. This 
interdepartmental investigation is the 
outgrowth of the recent Senate resolu- 
tion directing an inquiry into the sub- 
ject. 

Producers, manufacturers, consumers 
and federal bureaus are also engaged in 
making a study of possible means of 
stabilizing the arsenic market to en- 
courage production. Data and a suit- 
able bibliography with reference to the 
storage of arsenic trioxide as an inter- 
mediate material for the manufacture 
of calcium arsenate are being compiled 
by I)r. Andrew Stewart. Obtaining 
ni sonic from ores will be studied fol- 
lowing the investigation of the problems 
upon which the various bureaus are now 
engaged. 


Italy Liquidates Sulphur Debts 

In view of the agreement said to 
have been reached between the Ameri 
< an Sulphur Export Association and the 
Italian sulphur producers, there is par- 
ticular interest in the advices to the 
Department of Commerce that the 
Italian Government, has guaranteed a 
bond issue for 100,000,000 lire. The 
proceeds of the bond issue are to be 
employed in liquidating debts contracted 
by the Sicilian Sulphur Consortium and 
the redemption of certificates issued to 
cover advances made on sulphur de- 
livered during the fiscal year 1920. 

The basic security for the bonds is 
the stock of 272,740 tons of sulphur held 
m the warehouses of the consortium on 
April 30, 1922. The consortium will 
calculate that one-ninth of the stock in 
question has been sold during each 
period of 12 months. In case sales ex- 
ci ed production plus one-ninth of the 
stock, an appropriate adjustment will 
be made. In addition, the bonds are 
guaranteed by the net assets of the 
consortium, including its reserve fund, 
as well as other assets of the con- 
sortium and of the individual producers 
of sulphur. 


Tariff Board Plans Hearings 

Work on the investigation of the 
production costs of the chemicals listed 
in last week’s Chew. Met. is under 
way. Although it is expected that 
months will elapse before the data 
sought are complete, plans are already 
being made for public hearings. Rules 
of procedure and regulations for gov- 
ernment are being drawn up. As soon 
as any investigation is complete it is 
planned to give all interested parties 
a chance to appear in defense of an 

increase or decrease of the existing 

rat® of duty. 


Colloid Symposium Coming 
in June 

Svedberg to Give Summer Course in 
Colloidal Chemistry— Many Noted 
Speakers to Be Present 

Plans are rapidly maturing for the 
national symposium on colloid chemis- 
try to be held at the University of Wis- 
consin in June. Professor Svedberg in- 
tends to follow the symposium with a 
course of about thirty lectures on col- 
loid chemistry in the summer school, 
which commences June 25 and closes 
Aug. 4. Research will be continued 
under his direction during this period. 

Since this is to be the first national 
symposium on this subject to be held in 
America, the program has been ar- 
ranged with the idea of having the 
whole field represented as far as pos- 
sible. With one or two exceptions the 
papers will be presented in person by 
the author and ample time will be 
afforded for discussion. According to 
present plans these papers and discus- 
sions will be published in monograph 
form. Following is the tentative pro- 
gram for the symposium: 

Alexander, .1 , “The Colloidal State in 
Metals and Alloys.” 

Bancroft, W D., “Precipitation, of Sols 
by Alcohol." 

Kartell, F. E , “Some Adsorption ^Studies.” 

Rogue, R. H., "Conditions Affecting the 
Hydrolysis of Collagen to Celatin.” 

Krovvne, F. L, ‘Thermochemistry of Sul- 
phur Sols ” 

Kurton, E. F., "General Considerations of 
the Forces Determining the Limiting Size 
of the Colloidal Particle in Any Given So- 
lution." 

Fischer, Martin, “On the Theory of the 
Lynphllic Colloids.” 

Gortner, R. A., "The Application of Col- 
loid Chemistry to Agricultural Problems.” 

Holmes, II N. f “Gel Formation.” 

Kahlenberg, L, "On the Precipitation of 
Colloidal Metals by Means of Metals in the 
Solid State.” 

Klein, 1)., "The Colloid Chemical Prob- 
lems in the Manufacture of Enzymic and 
Animal Glandular Products.” 

MathewB, J. H., and Rowland, B. W., 
"The Thermochemistry of Protein Be- 
havior.” 

Sheppard, S E., “Dispersity of Silver 
Halides in Relation to Their Photographic 
Behavior.” 

Spear, E. B., “Colloidal Properties of 
Rubber and Compound Ingredients.” 

Svedberg, The. “Demonstrations of Col- 
loid Chemistry Technique.” 

Tailor, II. S, "The Problem of Adsorp- 
tion From the Standpoint of Catalysis" 

Woiscr, H. B„ "The Formation of In- 
organic .tellies.” 

Wilson, John A , “The Swelling of Pro- 
tt in Jellies” 

Wilson, Robert E., “Surface Films as 
Plastic Solids” 

Papers are expected from T. R. 
Briggs, C. W. J. Frazer, Jacques Loeb 
and W. A Patrick. 


Pottery Men Face Trial 

The alleged “potteries combine," com- 
posed of twenty-three corporations and 
twenty-four individuals, faces trial in 
the Federal District Court. The charge, 
made in the form of a Sherman law 

indictment, is that of violation of the 

criminal provisions of the anti-trust 
law. 

The indictment was returned by the 
United States Grand Jury on Aug. 8, 
last, and a month later all of the indi- 
vidual defendants excepting J. F. Slater 
and J . W. Bowers appeared and entered 

pleas of not guilty. 
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Presente American View 
of Rubber Situation 

Horace DeLiseer, President of Ameri- 
can Rubber Association, Answers 
Winston Churchill 

That present British policy threatens 
industry is the belief of H. DeLisser, 
president of the American Rubber 
Association. In a recent reply to the 
speech of Colonial Secretary Winston 
Churchill, referred to in last week's 
Chetn. & Met., he says: 

“Mr. Churchill in a recent statement 
published in London and this country 
declared that the British rubber grow- 
ers were ‘under no obligation to supply 
the United States with rubber below the 
cost of production’ and that it was 
‘impossible for the Colonial Office to 
witness the financial ruin of the rubber 
producing colonies owing to the con- 
tinued sale of their products below the 
cost of production.’ 

No Unfairness Intended 

“In the first place the Rubber Asso- 
ciation of America, which represents 95 
per cent of the rubber manufacturers in 
the United States, does not seek a sup- 
ply of crude rubber below the cost of 
production, nor does the association 
have the slightest intention of causing 
oi witnessing the financial ruin of plan- 
tation owners. No industry can prosper 
on the adversity of another. 

“It is because the Rubber Association 
of America, the largest consumer of 
lubber in the world, is convinced, after 
m most thorough investigation, that the 
policy of the British colonies in restrict- 
ing the exports of crude rubber threat- 
ens the whole rubber industry here and 
abroad, and the association is pressing 
the Rubber Growers’ Association of 
London for a repeal of the restriction 
order or an immediate modification to 
permit greater flexibility in the supply 
of rubber. 

Stevenson Plan Induces Speculation 

“The Stevenson plan for restricting 
the export of crude rubber today threat- 
ens to introduce wide speculation in 
rubber prices. Its ultimate effect will 
bo to curtail rubber production on the 
plantations. Such a course would be 
ruinous to the rubber growers. 

“Members of the Rubber Association 
are looking forward to a greater con- 
sumption of rubber during the summer. 
To take care of our needs this year and 
in the future, it is imperative that the 
planting of new rubber be encouraged. 
This association believes that the policy 
of the British colonies today will be far 
more injurious to the plantations than 
to the rubber industries of this country.” 


Canadian Prairie Provinces Yielding 
Commercially Valuable Salts 

Range of Resources Broad and Little Worked — Development Now 
Beginning in Several Localities 


C COMPARATIVELY unworked 
J sources of mineral wealth exist 
in the western provinces of Canada. 
Areas which have been considered valu- 
able only from an agricultural stand- 
point are proving to be fairly rich in 
non-metallic mineral resources. Clays, 
coal, oil, gas and the sodium and mag- 
nesium salts, which occur in the numer- 
ous alkali lakes and sloughs through- 
out the area, are attracting the atten- 
tion of capital with the result that 
considerable activity is evidenced in all 
these lines. The increased interest in 
the alkali deposits of western Canada 
has induced the Canadian Department 
of Mines to institute a detailed investi- 
gation of these deposits with a view 
to determining their possible economic 
value and the extent of reserves. 

Salt Deposits Already Worked 

Natural occurrences of soluble min- 
eral salts are known in the provinces of 
Manitoba, Saskatchewan, Alberta and 
British Columbia, either in the form of 
bedded deposits or as brines. Some are 
of eonsiderable extent and are probably 
of sufficient size to warrant commer- 
cial exploitation, provided economical 
methods of recovery can be devel- 
oped and sufficient markets can be 
established. Three of these deposits 
are being operated or will shortly be 
operated in the prairie provinces and 
plans are under way for the develop- 
ment and operation of a fourth deposit. 

Salt Cake Extraction 


Helium Plant Goes West 

The helium reptfrification plant at 
Langley Field, Va., is to be moved to 
Scott Field, near St. Louis. This is 
made necessary by the fact that the 
army is transferring most of its lighter- 
than-air work to Scott Field, where 
conditions h$ve been found to be most 

favorable. 


At Dana, Sask., a half million dollar 
plant is nearing completion, to extract 
salt cake and other chemical products 
from the brines of Muskiki Lake, 23 
miles west of Humboldt, Sask. The 
company operating this deposit is Salts 
& Chemicals, Ltd., controlled by Can- 
adian and United States interests. The 
main plant of this company iB at the 
deposit at the lake and it has a refining 
plant at Kitchener, Ont. When this 
plant is in operation it is estimated 
that the output will be 30,000 tons of 
salt cake per year besides the output 
of magnesium sulphate and other salts 
recovered as byproducts. 

At Frederick Lake, 5 miles south- 
west of Dunkirk, Sask., and 38 miles 
from Moose Jaw, Sask., another salt 
cake recovery plant has been erected by 
the Bishopric & Lent Co. with head- 
offices at Cincinnati, Ohio. This plant 
is practically completed with a capacity 
of 50 tons of salt cake per day, and as 
soon as it proves commercially success- 
ful further units are to be added to in- 
crease the output to 200 tons per day. 

Magnesium Sulphate and Sodium 

Carbonate 

In British Columbia the Basque 

Chemical Co. is operating on a aeries 
of fire lakes situated IS miles west of 
Ashcroft. From these lakes the com- 


pany is excavating crude magnesium 
sulphate, which is shipped to Vancouver, 
where it is refined and sold to the phar- 
macal trade and to the tanning Indus* 
try. Plans are now under way for 
greatly extending the development of 
this deposit. 

In the vicinity of Meadow Lake, 50 
miles north of Clinton, B. C., the Lil- 
looet Soda Co. is operating a sodium 
carbonate lake and shipping the prod- ■ 
uct to Vancouver. This material is 
being disposed of at the present time 
to the soap manufacturers of the Pacific 
coast, but plans are under way to dry 
the material at the lake and increase 
the output. _ 

American Relief Association 
Makes Announcement 

The extension of the work of the 
A.R.A. to cover home activities has 
been announced by its chairman, Her- 
bert Hoover, in the following circular 
letter: 

Dear Friend .—1 wish to bring before you. 
as a supportai of tho American Rollof Ao- 
min isl ration, a problem in connection with 
our own American hie. _ u * 

As you arc aware, the American Relief 
Administration has at one time or another 
during Uie last four years lound support 
lifoeHwu rv to maintain life in upwards of 
15,000, U00 children, it has thetehy aiHiuirea 
Bieut experience in problems of child healtti, 
which II seems to be important should be 
translated into American child Mo. more 
particularly in relation to tho children In 
backward sections and In large InduetruU 
centei » of the country. Our physic an® re- 
port that over SO per cent of all children m 
America ore born normal, whereas lesa than 
uo per cent reach maturity in normal phys- 
ical health. Much constructive work ha® 
been done by public agencies and by volun- 
tary agencies in endeavoring to develop me 
iropct ea i e of normal children as dlstln- 


n rope i cafe oj iiumitii 
gulshcd Horn tho care of those who have 
fallen l>> the wayside and reuutre actual 
medical treatment, but the field m many 
sections of our country Is as yet almost un- 

t0 Wlth’a view of furthering Dies© efforts 
and translating our experience In 
into the most effective service to our own 
American children, the 

$£d to m a l “n»nnda..on ot the Ameren 

^fth H S?gr, 2 aX, Cla orAm tt ?r1ca th ' kg! 

formulation of a new, stronger, voluntwy 
agency for the advancement of these qugj- 
tlons. The American ^ c l ef Administration 
can give no more complete indorsement ana 
expression of its confidence in the national 
necessity for such action. The name of tb* 
new organization is the American Child 

Administration JJM 
undertaken as a voluntary service to gulds 
the executive effort of the new orgaiflteatlon 
in its endeavor to provide the essential 
finances necessary to carry ontMsmost fill- 
port ant work. I am therefore taking t«* 
Fiberty of appealing to you who have imp- 
ported our past efforts, lor tn uil» 

new activity of the American Relief Ad 
ministration The matter is one of ill- 
Hnnal Importance and of urgent character. 

I trust you may find It possible to contribute 
to the American Relief A dminlst ration for 
this purpose. Hkrmcrt hoovkK. 

Denaturing Rule Revised 

An error in the regulations of 1MB 

covering the amount of caustic soda 

sufficient to denature 100 gal. of olive 

oil has been corrected by the T*«**a*Y 
to provide for the use of 114 Jo* a* 
natmf.ifl soda instead of 15 lb. * 
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Fire Does IMol Stop Work 

Mine* Bureau at Cornell Carries On 
Investigation Despite Loss 
of a Building 

Fire recently destroyed one of the 
Cornell laboratories of the Bureau of 
Mines, The loss, however, is not such 
as to interfere seriously with the in- 
teresting work on alloy steels being 
carried on there. 

The tests being made deal chiefly with 
endurance under repeated bending of 
various steels containing the rarer ele- 
ments. Especial attention is being 
given to molybdenum as an alloying 
element. 

About fifty steels, each with various 
heat-treatments, ranging in composi- 
tion through plain C, Ce, Mo, V and 
CrCrMo, CrCe, CrV, NiCr, to vanous 
NiCrMo, NiOOe and NiOrV steels are 
being studied. The ordinary tensile, 
impact and repeated impact tests have 
been made and a good deal of endurance 
data has been collected. Over 1,000 on 
durance test bars will be required, and 
nearly all of these are ready for testing. 
Two endurance machines are running 
night and day, and it will take all the 
present fiscal year and probably more 
to obtain the data desired. 

While the work is aimed primarily 
to show the effect of Mo on endurance 
in comparison with other alloying ele- 
ments, it is planned also with the view 
of getting as much information as pos- 
sible on the general problems of endur- 
ance and endurance testing. 

Flotation Procetw Cawc Heard 
by Coiiiminnion 

Three firms in the minerals separa 
tion industry are charged with unfair 
trade practices. To determine whether 
or not Minerals Separation, Ltd., Min- 
erals Separations North American Cor- 
poration, Ltd., and Beer, Sondheimer tit 
Co. have established a monopoly m con- 
nection with the leasing to American 
mining interests patents for the separa- 
tion of minerals by the flotation process, 
the Federal Trade Commission heard 
final arguments recently on its com- 
plaint against these concerns. 

In prosecution of the case the counsel 
for the commission charged that the re- 
spondents have set up a monopoly in 
the United States, compelling operators 
to surrender improvements, charging 
excessive royalties, and that they have 
been guilty of other unfair practices. 

In defense, counsel for the respond- 
ents asserted that (he services rendered 
the American mining industry have 
been of vast value in reclaiming ores. 


Seeking More Import Data 

To have immediately available de- 
tailed information as to dye imports has 
proved of such value that an insistent 
demand has arisen in the chemical in- 
dustry for the expansion of that serv- 
ice to all of the coal-tar products. In 
Various quarters hope is expressed that 
eventually the service may be extended 
to all synthetic organic chemicals. 


Alabama to Produce Arsenic 

Large quantities of calcium arsenate 
are to be manufactured at Anniston, 
Ala., this spring. The plant of the Fed- 
eral Phosphorus Co. has recently 
added machinery for the extraction of 
the arsenic from arsenical pyrites ore. 

Chemists in the vicinity of Anniston 
are making other experiments with 
different poisons for the extermination 
of the boll weevil. Although the re- 
sults of their work indicate the possible 
development of a better poison than 
calcium arsenate, no definite informa- 
tion regarding its composition has been 
made public. In the meantime the 
arsenate industry at Anniston is ex- 
pected to grow because of its avail- 
ability of pyrites in almost unlimited 
(giant ities in dose proximity to the 
plant. 


Chemical Warfare Program 
of Secretary Davis 

Country Divided Intn Four District* — 
Emergency Output of Industries 
Planned 

The recommendations of J. M. Wain- 
wright, retiring Assistant Secretary of 
War, as outlined in last week’s Clwm. 
A* Met., form the basis of a definite 
program of the War Department. 
Peace-time planning for the handling 
of industries during war has progressed 
further than ever before. Assistant 
Secretary Davis, who succeeds Colonel 
Wain wright, announces that he will 
carry forward this program actively. 

Progress Already Made 

.lust what has been done in the way 
of chemical preparedness is indicated 
by extracts from the following C.W.S. 
report: 

The country lias been divided into four 
dMi lets The first district, which includes 
tl„. New England States will have its head- 
quarters in Boston; the second district, 
whu 1 1 includes New York, Now Jersey and 
I a *1 a ware, will have headquarters In New 
Yoik Citv; the thltd district, with head- 
quarters at Pittsburgh, will Include Ohio. 
Pennsylvania and all states south of these 
l wo and east of the Mississippi and Ohio 
Kivers ; the fourth, with headquarters in 
Chicago, will include all other states, those 
hing west of the Mississippi and Ohio 
Divers and the state of Ohio. Each district 
will he assigned a <hlcf. who will he a 
teMTve officer Each chief will have two 
assistants, both to be reserve officers and, 
if piaetlcahlc, one to he a chemical engineer 
and the other a mechanical engineer 

In addition to this military organization, 
which will have direct charge of procure- 
ment planning, there are to he appointed 

< ivilian advisers to assist the officers In 
“(‘curing information and work out the 
details of the planning. There are to he 

< ight such advisers for each district, one 
on manufacturing chemicals and one each 
foi fine chemicals, rubber, charcoal, (lie 
castings, sheet metal stampings, war gases 
and chemical engineering equipment. Each 
of these men is to he an expert In the 
particular line assigned to him 

Present Procurement Plans 

The work on procurement planning for 
the coming year is based on the war plans 
which have just been completed These 
plans are tin* first attempt to work out in 
detail tire quantities of ench and every item 
which the Chemical Warfare Service would 
be required to furnish In ease of war. With 
these requirements as a basis there has 
also been worked out the sources of supply 
of both raw materials and finished products 
necessary to meet the requirements. This 
Information, on sources of supply, has been 
obtained In part from statistical tables pre- 
pared by various government bureaus and 
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U. S. Timber Going Fust 

Reforestation Stated to Be the Only 
Hope of Future Pulp Supply 
by Secretary Wallace 

That only one-third of America’s 
timber supply remains is the finding 
of the special Senate committee ap- 
pointed to look into wood and pulp prob- 
lems. This committee is endeavoring 
to devise a workable plan for refores- 
tation to submit to Congress. H. P. 
Baker, executive secretary of the 
A.P.P.A., and Secretary Wallace have 
given the committee figures showing 
the significance of the present situation. 

Of our original supply of approxi- 
mately 5.2 trillion board feet not over 
1.6 trillion remains. Secretary Wallace 
estimates a possible reforestation of 
from 25 to .30 million feet per year. 

Views of Mr. Baker 

Mr. Baker, speaking for the pulp and 
paper manufacturers, gave it as his 
opinion that many “lean years,” due to 
the depletion of the raw materials, were 
ahead of the industry in this country. 
The problem of the forests, he added, 
was entering the economical stage, and 
in the future the spruces and other pulp 
woods would bring such increased prices 
as to make forest conservation a pay- 
ing business. 

Another problem now being worked 
upon, as pointed out by Mr. Baker, is 
the utilization of Southern pine for 
pulp. He believes the South is to be 
the home of a great paper industry 
once a method is discovered for re- 
moving the resin from pine timber. 

- — ■ — — — 

Canadian Paper and Pulp 
Exports Show Increase 

A special report just issued by the 
Canadian Pulp and Paper Association 
shows that the total value of pulp and 
paper exports for January was $10,- 
298,243, being an increase of $1,466,763 
over January, 1922. Of this amount 
pulp and paper to the value of $9,286,- 
186 went to the United States. Exports 
of pulpwood for January were 133,328 
cords, valued at $1,195,886, compared 
with 66,094 cords, of the value of $696,- 
943, in January, 1922. 

Figures for the first 10 months of the 
fiscal year show newsprint exports 
were nearly 50 per cent greater than in 
the same period of the previous year. 


in part by dealing directly with the various 
industrial organizations concerned Tn all. 
about eighty plants have been visited and 
estimates of their present production and 
possibilities for expansion have been ob- 
tained. 

Allotment of War-Time Production 

To these and other manufacture™ have 
been allotted definite quantities of the vari- 
ous Items which they will be expected to 
deliver In ease of war. It is probable tha.t 
some of these allotments cannot be filled, 
and in other cases manufacturers will be 
nble to do much more than meet their 
allotments 

The Chemical Warfare Service will fur- 
nish each district chief with a list of man- 
ufacturers In his district allocated to the 
Chemical Warfare Service and the quanti- 
ties of the various items which we have 
estimated each manufacturer can deliver. 
With this information as a basis, any 
errors in the estimates are to be corrected, 
in part by conference with the advisers in 
the districts and also by dealing directly 
with the manufacturer concerned. 
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^Gerltfttt Dy« Trade Faces 
No Immediate Shortage 

Sufficient stocks to meet market de- 
mands for at least 6 months are on 
hand, according to Dr. Carl Duisberg, 
director of the Leverkusen Dye Works. 

In discussing the condition existing in 
the dye industry he said in part: 

“The chemical industry also has taken 
part in the price reduction movement 
and has cut the prices of a number of 
its products, especially such as exceeded 
the world market prices. 

“The situation in the chemical indus- 
try at present is completely different 
in the various districts. As is known, 
Ludwigshafen already lies idle, and 
the other works have no great supplies 
of fuel. For the present they will not 
get new coal in sufficient quantities, 
since they refuse to pay the taxes de- 
manded by the French. The workmen 
will continue to be employed at other 
labors in case production is brought to 
a standstill. 

“The Badische Soda und Anilin 
Fabrik faces this condition, as well as 
the Oppau works. Hoeehst already is 
working with heavy curtailments. In 
Elberfeld, the parental plant of the 
Ijeverkusen works, the circumstances 
are even more difficult. 

“The works in Leverkusen itself, 
which lies in part in the English zone, 
are not so severely stricken by the Ruhr 
war, and favorable conditions still pre- 
vail’. They have chiefly lignite coal ob- 
tained in the English zone itself” 

After his assertion that the dye in- 
dustry is well supplied with stocks, Dr. 
Duisberg says that, in case of necessity, 
one source of supply could help another 
out and that, “during the French boy- 
cott on exports,” the workmen will be 
engaged in handling the stocks on hand 
and keeping the plants in operating 
order. 

Chemistry Chief to Be 
Selected 

Congress having failed to act on the 
proposal to increase salaries for chiefs 
of bureaus and scientific investigators 
in the Department of Agriculture, it 
has been determined to fill the vacancy 
in the office of chief of the Bureau of 
Chemistry at the earliest possible time. 
The place has been held open in the 
hope that a salary higher than $5,000 
could be offered to those best qualified 
to fill the position. 

Dr. E. D. Ball, director of scientific 
work for the department, will appoint 
a consulting committee on which he 
hopes to induce some of the outstand- 
ing men in the chemical industry to 
serve. With this committee he will 
discuss not only the filling of the va- 
cancy but the whole program of fu- 
ture work for the Bureau of Chemistry. 


Constants Meeting Held 

The board of editors of the Inter- 
national Table of Physical and Chemi- 
cal Constants held a meeting at the 
National Research Council in Washing* 


Would Give Prise for 
Oil Disposal Method 

Interesting Bill Introduced Into New 
York Legislature for Solution 
of Knotty Problem 

Considerable agitation has recently 
arisen for finding a solution to the vex- 
ing problem of what to do with the oil 
refuse dumped into New York harbor 
and the waters adjacent thereto. The 
State Senate not long ago passed a 
resolution memorializing Congress to 
adopt appropriate legislation to pro- 
hibit such practice. 

In order to combat the nuisance a 
cheap economical method of disposal 
of this waste must be obtained. That 
inducement for research along this line 
may be offered a bill has been intro- 
uccd into the New York State Legis- 
aturc offering awards or prizes of 
120,000 for the solution of the problem. 


Annual Convention Business 
and Technical Librarians 

The Special Libraries' Association, 
which is a national organization of all 
business and special librarians in the 
country, will hold its fourteenth annuul 
convention in Atlantic City, Tuesday, 
May 22, to Friday, May 25, at the Hotel 
Chelsea. On Monday evening, May 21, 
the New York Special Libraries’ Asso- 
ciation will hold its last monthly meeting 
of the year, to which all delegates to 
the convention are invited. On Tues- 
day all the special libraries of New 
York City will be open to visitors. Sat- 
urday, May 2G, folk) wing the conven- 
tion at Atlantic City, the Special Li- 
braries’ Council of Philadelphia and the 
District of Columbia Library Associa- 
tion will have local meetings to which 
all the librarians are cordially invited, 
and an opportunity is thereby given to 
visit the special libraries in these two 
cities. 

All librarians, special and public, are 
cordially invited. Business men and 
research workers and statisticians are 
also urged to meet at the Special 
Libraries’ Association Convention. 


Norway to Hold Industries Fair 

Norway is to have an industries fair 
this year This is in keeping with the 
custom inaugurated in 1920, which has 
been followed in successive years and 
which each year has proved to be a 
great success. Keen interest both in 
the home country and abroad has been 
aroused in these fairs. The number of 
entries last year was very large. Prac- 
tically every branch of Norwegian in- 
dustry and handicraft was represented 
and exhibits were sent in from every 
manufacturing center throughout the 
country. 

This year the fair is to be held the 
week of Sept. 2 to 9. It is planned to 
give foreign buyers a good opportunity 
of acquainting themselves with Nor- 
wegian products and manufactures of 
every description and of getting into 
closer personal contact with firms in 
various lines of trade. 


Illinois Alufenni to Gitker 1 ' 
at New Haven 

Chemists from the University of 
Illinois are not to be outdone by the 
alumni of Harvard, Ohio State and 
other institutions who in the past have 
held their luncheon reunions in connec- 
tion with the semi-annual meetings of 
the American Chemical Society. On 
April 5 at 1 p.m. in Woolsey Hall at 
Yale University the Illinois alumni 
will gather for the first of their re- 
unions. Dr. C. S. Palmer, Box 1811, 
Yale station, New Haven, Conn., is in 
charge of the preparations for this 
event. 


City Air Pollution by Auto 
Exhaust Is Menace 

Chemical engineering may be required 
to solve the problem of handling the 
carbon monoxide in city streets. Auto- 
mobiles in New York City are giving 
off so much of this gas that it has be- 
come a menace to health, according to 
the public health committee of the New 
York Academy of Medicine. 

According to a report issued by this 
body : 

“The increasing concentration of mo- 
tor traffic in New York City has re- 
sulted in contamination of the air with 
carbon monoxide in certain sections of 
the city which has reached the point 
where it is regarded as deleterious to 
health. Carbon monoxide constitutes 
from 7 to 12 per cent of the exhaust 
gas, depending upon the mixture of the 
gasoline. It oxidizes very slowly, if at 
all, and the rate of rapidity of its dif- 
fusion in the streets varies with atmos- 
pheric conditions and the velocity of the 
winds. 

“The studies of J. S. Haldane in Lon- 
don have led to the formulation of a 
safety standard in the London under- 
ground railways of not more than one 
part of carbon monoxide in 10,000 parts 
of air. The standard adopted for the 
New York-New Jersey vehicular tunnel 
is a maximum of four parts of carbon 
monoxide to 10,000 parts of air, pro- 
vided no one is exposed for more than 
thirty or forty minutes. 

“The committee engaged the serv- 
ices of Prof. Yandell Henderson to 
study the extent of contamination of 
the air in New York City streets. This 
study has not been completed, but the 
preliminary indications are that at cer- 
tain periods of the day and in certain 
areas of the city the concentration at 
carbon monoxide is such as to require 
remedial measures.” 


Mines Bureau Loses Building 

The building of metallurgy at the 
Michigan College of Mines, Houghton, 
Mich., was destroyed by fire, March lfi>, 
with loss estimated between $250,000 and 
$275,000. Valuable records were lest 
in the disaster, including those of the 
United States Bureau of Mines, occupy- 
ing offices in the building. It is said 
that the structure will be rebuilt as 
soon as plans are prepared And ar-> 
rangements perfected. 
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Chemical Production Figures 
Coming Soon 

Many replies to the Tariff Commis- 
sion's questionnaire are being received 
from domestic producers. Present indi- 
cations show that the annual census of 
production of coal-tar and synthetic 
organic chemicals and dyes for 1922 
will be issued this year considerably 
earlier than previously. 

Last year, for the 1921 census, there 
were 201 producers of coal-tar chem- 
icals, some of whom also produced 
synthetic orgnnic chemicals from other 
than a coal-tar base, and there were 
about forty manufacturers who pro- 
duced the latter only. There is a slight 
reduction in the number of manufac- 
turers this year, several small plants 
having gone out of business. Up lo 
March 21, replies had been received by 
the commission from 189 manufae 
turers. If reports for 1922 production 
continue to be received with satisfae 
tory speed, there will be no preliminary 
report this year, but the final report 
will be ready some time in May, 


Develops Leaching Synlem 

Dr. J. W. Turrentine, formerly m 
charge of the experimental Kelp-potash 
plant of the Bureau of Soils at Summer 
land, Cali f has developed a lixivial ine 
system for industrial use, involving 
some new principles of counter-current 
leaching, for which a public patent m 
being sought. This process and ap 

Obituary 


Lewis E. Ransom, of Hempstead and 
New York, and president and founder 
of the L. E. Ransom Co., importer of 
dyestuffs, died recently. 

Wall Edward Smothers passed 
away in Denver, Jan. Ill, 1922. 
Although but 29 years of age, he had 
attained unusual prominence in his 
chosen profession, that of radium tech- 
nology. Upon his graduation from the 
University of Colorado in 1916 as a 
bachelor of science, he entered the em- 
ploy of the Sehlesinger Radium * Co. 
of Denver. For some time he was 
occupied with radium measurements 
by both emanation and gamma-ray 
methods, with considerable analytical 
’work connected with proposed processes 
for the treatment of earnotite. Later 
he was placed in charge of the refining 
and crystallizing of the radium prod- 
uct and its distribution into the many 
types of therapeutic applicators. He 
conducted many courses of instruction 
in the physics and therapy of radium 
for physicians and surgeons. Tireless 
energy and painstaking care were 
characteristic of all his work. His un- 
timely death is a great loss to the 
science of radio-activity. He was 
married to Elizabeth L. Hoskin, of 
Denver, June 15, 1917. He was a mem- 
ber of Alpha Tau Omega and the na- 
tional chemical fraternity, Alpha Chi 
Sigma. 


paratus was given a thorough try-out 
and demonstration in the extraction of 
potash and iodine from kelp. It is ap- 
plicable to several industrial processes 
where continuous and economic leaching 
is desired. 

To Dinmantle Chlorine Plant 

Officers of the Chemical Warfare 
Service announce that a portion of the 
chlorine plant at Edgewood Arsenal 


must be dismantled. Plans are being 
made at present to engage a competent 
chemical engineer to direct this work 
so that the equipment can be taken 
down and stored with the certainty of 
subsequent reassembly when the need 
arises without technical difficulty or 
damage to the equipment. It is hoped 
that this work can begin at an early 
date, but the time is contingent upon 
finding a proper chemical engineer to 
direct the job. 


Personal 


William B. Boyd has been elected 
president of the Dominion Alloy Steel 
Co., Ltd. Mr. Boyd was formerly 
electrical engineer of the Illinois Steel 
( ’o., Chicago; chief electrical engineer 
of the Dominion Iron & Steel Co., Sid- 
ney, N. S., and chief engineer of many 
large Canadian industries. 

Charles T. Brack;, formerly chief 
metallurgist of the Michigan Smelting 
& Relining Co. and more recently presi- 
dent of the Michigan Valve & Foundry 
Co., has resigned from the latter 
position. 

\Y ,1. Code, Akron, Ohio, has been 
elected treasurer of the Mohawk Rub- 
ber Co., to succeed C. W. McLaughlin, 
icsigned. Mr. Cope has been assist- 
ant treasurer for a number of years. 

Prof. T. E. Donnan, of the University 
College of London, has accepted an in- 
vitation to attend the New Haven meet- 
ing of the American Chemical Society. 

R. E. Doolittle of Chicago, chief of 
the central food und drug inspection 
district of the Bureau of Chemistry, 
attended a meeting of the joint com- 
mittee on definitions and standards in 
Washington during the week of 
March 19. 

William Haynes has accepted the 
chairmanship of the chemical division 
in the forthcoming Home Service Ap- 
peal of the Salvation Army for a 
$500,000 fund with which to maintain 
and extend its activities in Greater 
New York. 

Dr. Kuno B. Heberlein has left for 
Europe on business. 

O. P. Hood, chief engineer of the 
U. S. Bureau of Mines, spoke March 
22, at Akron, Ohio, on “Smoke Abate- 
ment and Smokeless Combustion.” 

G. F. Moulton has resigned his 
position at the Bureau of Standards to 
accept a place as chemist of the re- 
search department of F. C. Huyck & 
Sons, Albany, N. Y. 

Dr. Walter Rosenhain, chief of the 
metallurgical department of the Na- 
tional Physical Lal>oratory, Teddington, 
England, addressed the members of the 
Detroit, Mich., chapter of the American 
Society for Steel Treating at its regu- 
lar monthly meeting March 19, on 
“Strain and Fracture in Metals.” He 
also spoke recently before a joint meet- 
ing of the scientific and technical 


societies of Schenectady, under the 
direction of the Eastern New York 
Section of the American Chemical 
Society, on “The Relation Between the 
Properties and Structure of Metals.” 
Dr. Rosenhain expects to reach Wash- 
ington, D. C., March 20 for a 5-day 
visit. On the afternoon of that date 
he is scheduled to speak at the Bureau 
of Standards. On the following day he 
will be tendered a banquet at the Cos- 
mos Club which will be under the 
auspices of the Washington Academy 
of Sciences. Following the dinner he 
will speak on “The Structure and Con- 
stitution of Alloys.” He expects to 
spend April 2 and 2 exclusively at 
the Bureau of Standards, where he 
hopes to gather a detailed idea of the 
manner in which that bureau is con- 
ducting its research. 

Jerome Strattss, chief chemist of the 
U. S. Naval Gun Factory, Washington, 
D. C., addressed the Washington chap- 
ter of the American Society for Steel 
Treating on March 16. His topic was 
“Performance of High-Speed Cutting 
Tools.” 

Leonard Sumner was elected presi- 
dent of the British Institute of Metals 
at the annual general meeting on 
March 7. 

Sir J. J. Thompson, of Cambridge 
University, is to give a series of 
lectures at Franklin Institute during 
the week of April 9. 

Dr. F. C. Weber, chemist in 
charge of the Animal Physiological 
Laboratory, Bureau of Chemistry, has 
resigned to accept a position with the 
Fleischmann Laboratories, New York. 
Dr. Weber entered the Bureau of 
Chemistry as a scientific aid in 1902 
and after receiving an M.D. degree 
from George Washington University 
assisted in experimental work to de- 
termine the effect of preservatives on 
health. He was placed in charge of 
the Animal Physiological Laboratory in 
1907 and directed the work of that 
laboratory until his resignation, ex- 
cept for a short period of detail to the 
Tariff Commission. 

W. R. M. Wharton of New York, 
chief of the Eastern food and drug in- 
spection district of the Bureau of 
Chemistry, was in Washington recently 
conferring with officials of the bureau 
regaling regulatory campaigns. 
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Market Conditions 


In Chemical. Metallurgical and Allied Industries 

A Survey of the Economic and Commercial Factors That Influence Trade in Chemicals and Related Commodi 
Prevailing Prices and Market Letters From Principal Industrial Centers 



Better Business Conditions Are the Result 
of Increased Productive Activity 

Expansion in Output of Basic Industries a More 
Substantial Basis for Prosperity Than 
Increasing Credits or Rising Prices 

J T IS especially significant in the view manufacture of textiles - important as 
of many of our leading economists a basic industry and a large consumer 
that the prosperity being enjoyed by of chemicals and allied products. The 
many of our industries is based on ex- daily rate of cotton production was 
panding production rather than expand- even higher than the January high rec- 
ing credit — the principal cause of the ord and silk consumption was the high- 
inflation of 1919 and 1920. The produc- est with one exception since 1919. Wool 
lion figures obtained by the Depart- receipts at Boston were the highest 
mont of Commerce indicate record in- since April, 1921, except for July, 1922. 
dustria! activity during the first two Stocks of cotton at mills were the low- 
months of the* current year. est reported for this season of the year 

One of the industries reflecting this since 1914. 
stimulation to marked extent is the The construction industry, a market 


“Chem. & Met.” Weighted 
Index of Chemical Prices 

Base • loo for 1918-14 

This week . 181.44 

Last work . 179.51 

Man'll, l‘J2a 156.00 

Mairli, 1921 . . Ia7.00 

Mm Hi. 1920 . . ... .252.00 

April, 19! H (high) 2X6.00 

April. 1921 (low) 140.00 

TliY rflVot of the many prim ad- 
vain'i'H ami tlu> continued strength 
of the chemical market is reflected in 
this we» k’s index number, potassium 
caibonate and hydtovide and I insured 
and cot I miHccd oils were the index 
commodities to show advances. 


for oils and paints, steel, glass and other 
products, also made new records. The 
volume of building contracts awarded 
in February, contrary to an expected 
seasonal decline, increased in twenty- 


TABLIC I— PRODUCTION AND PRICKS OF CHEMICALS, 1913-1922 
(Compiled by the Survey of Cune/it Iiustnesn from government ami non-government sourer#.) 
(Ram* year in bold-faced type ) 
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1.70 

19l8mo. av. . 








279 

163 





1.60 

1919 mo. av.. . 

100 

100 

100 

100 

201 

196 

213 

265 

185 

202 

242 

255 

95 

1 12 

12,150 

635.431 

76,020 

•46.204 

1 : 1 ! 

.91 


39 

46 

42 

84 

129 

158 

134 

153 

91 

4,704 

291,697 

32,064 

714,302 

1922 mo. av. 

81 

87 

81 

108 

120 

137 

174 

155 

76 

9,833 

550,594 

61,371 

911,211 

.80 

1921 

51 

71 

70 

79 

155 

200 

153 

181 

92 

6,243 

448.831 

53,192 

669,010 

.92 

Eobruary 

Msrrh 

49 

64 

59 

74 

149 

189 

145 

166 

98 

5,971 

407.363 

44,527 

622,041 

.98 

44 

64 

57 

70 

141 

178 

141 

157 

100 

5,381 

407,143 

43,640 

676,765 

1.00 


26 

37 

34 

84 

135 

168 

138 

140 

95 

3,162 

234,835 

26,191 

709,043 

.95 

June. 

28 

33 

31 

90 

129 

165 

136 

143 

90 

3,355 

211,078 

23,483 

762,013 

.90 

29 

31 

26 

88 

126 

159 

1)5 

147 

90 

3,474 

198,675 

21,641 

742,857 

.90 

July...' 

August 

21 

25 

22 

83 

125 

151 

130 

148 

90 

2,603 

160,724 

16,827 

702,445 

.90 

24 

24 

23 

82 

123 

142 

126 

156 

90 

2,937 

155,020 

17,744 

697,566 

.90 

September. . 

1 

29 

31 

29 

81 

119 

138 

123 

147 

90 

3,552 

197,230 

21,670 

688,899 

.90 

39 

41 

37 

85 

117 

138 

126 

151 

85 

4,785 

258,599 

28,491 

721,696 


November. 

54 

57 

51 

64 

116 

135 

127 

147 

85 

6,517 

362,317 

38,982 

714,027 

,85 

Deoemher 

70 

72 

64 

102 

118 

137 

132 

145 

85 

8,465 

4 $ 8 , 5$3 

48,382 

665,258 

.85 

1922 

January. . 

69 

74 

65 

103 

117 

136 

134 

144 

80 

8,330 

468,818 

49,559 

875,010 

.80 

February .... 

66 

72 

65 

111 

115 

136 

139 

148 

80 

7,993 

457,656 

49,465 

936,859 

. 8 $ 

March 

80 

84 

76 

105 

116 

135 

155 

156 

80 

9,660 

534,612 

57,874 

899,781 

.80 

April 

61 

65 

58 

106 

117 

135 

177 

158 

84 

7,390 

416,112 

43,775 

895,826 

.84 

May . 

58 

64 

59 

105 

116 

135 

177 

159 

80 

7,064 

404,847 

44,496 

889,219 


June 

62 

69 

66 

107 

115 

133 

177 

157 

80 

7,495 

441,149 

50,207 

904,909 

] go 

July 

72 

75 

74 

112 

115 

130 

178 

156 

71 

8,718 

475,376 

56,570 

943,792 

*70 

August 

76 

80 

77 

104 

115 

135 

177 

152 

70 

9,253 

508,644 

58,887 

881,856 

70 

September 

78 

85 

78 

til 

121 

131 

182 

149 

74 

9,537 

537.803 

59,486 

939,748 

.70 

October 

101 

105 

98 

113 

128 

122 

195 

154 

73 

12,217 

664,933 

74,582 

956.425 

.70 

November. 

122 

125 

121 

110 

131 

121 

196 

160 

70 

14,779 

795,569 

91,944 

928,499 

.70 

Deoerabcr 

133 

142 

131 

105 

137 

123 

204 

164 

70 

16,154 

901,403 

99,605 

884,609 

.70 


1 Compiled from reports of the National Wood Chemical Association to which are added report* from the principal non-member fmh». Total report# for each mouth 
vary from Arms with a capacity of 3,200 cords to 4,500 cords daily; all month# are therefore prorated to a daily capacity of 4,500 onrd#, representing about 90 per cent 
of the industry, on the baai# of capacity reporting each month, 

9 August, 1914. 

• Compiled from weekly wholesale quotations by the Oil, Paint and Drue Reporter. , 

4 The ohemioal price index from Chemical A Metallurgical Enotneerino includes quotation# on 25 commodities selected on the basl# of their importance as repre- 
senting both qualitatively and quantitatively the principal branches of the chemical industry. .These price# are weighted on the basis of total production plus total 
import# in the year 1919. The figures are average# of weekly pripea. _ , _ , 

9 Wholesale average monthly price of sulphuric acid from United States Department of Labor, Bureau of Labor Statistics. 
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seven northeastern States to 41*611,000 
sq,ft. All classes of buildings except 
resideptial and public buildings par- 
ticipated in this increase, which has 
continued into March. The week of 
March 10 showed the highest total of 
building awards of any week since July, 
amounting to $78,411,000. 

Trend of Chemical Production 

In Table I are given the Commerce 
Department’s figures for the production 
and prices of those chemicals and 
groups of products which are included 
in the monthly compilations of the 
Survey of Current Business. Statistics 
for 1923 are not given in this tabula- 
tion, but in a statement made on March 
23 the department declared that the 
production of acetate of lime and of 
methanol declined slightly in January 
from the high mark set in December. 
Acetate of lime output amounted to 
16,544,000 lb., as against 16,814,000 11). 
in December, and methanol production 
was 933,171 gal., as against 942,008 gal. 
in December. Consumption of wood, 
however, increased to 104,180 cords, 
while stocks of wood at chemical plants 
declined to 833,767 cords, the lowest 
since November, 1921. 


Wholesale Prices Rise in 
February 

A slight risf* in the general level of 
wholesale prices in February as com- 
pared with January is shown by the 
Bureau of Labor Statistics in its 
weighted index numbers. The all com- 
modity index, based on 404 price series, 
stands at 157 for February, or one point 
higher than in January. 

The principal increase's were in the 
case of metals and metal products, 
although the chemicals, building 
materials and miscellaneous groups re- 
corded advances. The bureau’s index 
numbers for May, 1920, which was 
practically the month of peak prices, 
are compared with the more recent 
figures in the accompanying table. 



M a \ 

.Inn 

N.n 

1 hr 

Jan 

M> 

Group 

1020 

1922 

1922 

1922 

192 3 

1923 

Farm products 

241 

122 

143 

145 

143 

142 

Food, etc . 

248 

HI 

143 

144 

141 

141 

Cloths Mid ninth mg 

328 

17b 

192 

194 

196 

199 

Fuel and light mg 
Metals and motnl 

239 

195 

218 

216 

218 

212 

products 

202 

112 

133 

HI 

133 

1 39 

Building materials 
Chemicals and 

293 

157 

185 

185 

188 

192 

drugs 

House furnishing 

213 

124 

127 

HO 

HI 

132 

Hoods... , 
Miscellaneous 

247 

178 

179 

182 

184 

184 

208 

117 

122 

122 

124 

126 

All commodities 

247 

138 

15b 

156 

156 

157 


Comparing prices in February with 
those of a year ago, the report of the 
Bureau of Labor Statistics points out 
that the general level has risen over 
11 per cent. Metals and metal products 
show the largest increase, 26 J per cent. 
Building materials follow next with an 
increase of 23 per cent. Cloths and 
clothing have increased 14 \ per cent, 
fuel and lighting 11 per cent, and farm 
products 8i per cent in price in the 
year. Food articles, chemicals and 
drugs, housefurnishing goods and mis- 
cellaneous commodities all show 
smaller increases compared with prices 
of a year ago. 


Higher Quotations on Potash Salts 
Feature New York Market 

Potassium Permanganate, Carbonate and Bichromate Figure 
in General Advance Said to Be Due 
to Importing Difficulties 


New York, March 26, 1923. 

M ATERIAL improvement was 
noted in the chemical market 
during the past week in the case of 
many imported commodities. Import- 
eis reported higher cables from abroad 
on all potassium salts and stated that 
lound-lot shipments wen* quite difficult 
to locate’ The feature of the week’s 
activities was the sharp advance in 
permanganate of potash. Dealers were 
not anxious to quote large quantities, 
due to the extremely high foreign 
quotations and the strong domestic 
demand. Importers of carbonate of 
potash advanced quotations on 80-85 
per cent calcined material. Dealers in 
arsenic also announced an advance. 

Costs Are Mounting 

Manufacturers of amyl acetate re- 
ported higher quotations on account of 
increased production costs and heavier 
demand. Resale oxalic acid was not as 
plentiful, as previously noted, and spot 
goods were sharply advanced. Pro- 
ducer and importers announced higher 
prices on powdered and ciystal tartaric 
acid. Manufacturers of bichromate of 
potash raised their prices, due to the 
strong domestic and foreign demand. 
Resale supplies have been gradually 
absorbed. Second hands in formal- 
dehyde were anxious to book business 
at concessions and the general range 
was fractionally lower. The alkali 
market continued with prices prac- 
tically unchanged. The demand was 
said to be quite satisfactory to the lead- 
ing producers. Manufacturers of 
salicylic acid announced advances on 
the technical and U.S.P. varieties. The 
market in general has already begun 
to show the long-contemplated spring 
activity and those close to the pulse of 
trading were firm in their belief that 
the beginning of a general swing toward 
increased trading has already shown 
itself. 

Many Price Advances 

Amyl Acetate — Leading producers 
announced a sharp advance, due to the 
increased cost of production and strong 
domestic inquiry. Prices range around 
$3.25<o>$3.50 per gal. 

A ramie — Dealers were inclined to ad- 
vance prices to 15 Ac. per lb. on spot 
and 15c. for future arrivals. Con- 
sumers have shown some desire to 
purchase at the new levels. 

Bichromate of Potash — Large pro- 
ducers announced an advance, due to 
increased export demand. Prices range 
around 102@llc. per lb. for immediate 
shipment. , 

Bleaching Powder — Activity was 
along former lines, with producers 
quoting $2,20 per 100 lb., f.o.b. works, 


large drums. Spot material was rather 
scarce at $2.50 per 100 lb. 

Carbonate of Potash — Leading im- 
porters reported an advance on 80-85 
per cent calcined, due to the difficulty 
in obtaining any round-lot shipments 
from abroad. Consuming demand has 
shown material increase and dealers 
were not inclined to offer any spot 
goods below 6c. per lb. The range was 
around 6(q)6£c. per lb. 

Caustic Soda- Export inquiries con- 
tinued along moderate lines, with lead- 
ing dealers quoting $3.45(o)$3.50 per 
100 lb., f.a.s. Domestic goods held 
around 33c. per lb. ex-store. Contracts 
were quotably unchanged. 

Formaldehyde — Resellers were in- 
clined to shade prices on actual busi- 
ness. Quotations ranged around 14§(o> 
15c. per lb. on spot. Producers quoted 
16c. per lb. for carload lots and 16 Ac. 
for lesser quantities. 

Perma nga na te of Potash — I m port- 
ers reported a sharp increase in foreign 
cables, due to the present unstable 
conditions in Germany. Quotations on 
spot were sharply advanced by local 
dealers and the general range was 
2 5 (a) 2 6c. per lb. for limited quantities. 
Shipments were quoted at 18c. per lb., 
duty unpaid. 

Salicylic Acid — Manufacturers an- 
nounced increases in technical and 
U.S.P. goods. Quotations for U.S.P. 
range around 50(o>52e. per lb., with 
technical at 47(o)48c. per lb. Demand 
continued along moderate lines. 

Naphthalene — A very active market 
exists for this article, with quotations 
on all grades sharply higher. Naphtha- 
lene balls were quoted at 10@10£c. 
per lb., with flakes at 9@9£c. per lb. 
on spot. Futures were quoted around 
82c. per lb. Crushed material was diffi- 
cult to locate for any shipment. 

Phenol — Demand continued quite ac- 
tive at 50c. per lb. on spot. Trading 
was mostly for small quantities. 

Vegetable Oils 

Linseed Oil — Leading crushers an- 
nounced several advances during the 
past week. Prices changed from $1.01 
per gal. to $1.03 and another advance 
brought quotations up to $1.05 per gal. 
on spot. Demand has been quite active 
at the present high levels. 

Cottonseed Oil — Crude oil advanced 
early in the week to 11c. per lb. in 
tanks, but receded later to 10*Ic. per 
lb. f.o.b. mills, southeast and valley. 
The demand has not been unusually 
strong due to the high prices. Prime 
summer yellow was quite active around 
123@13c. per lb. in barrels. 

China Woi>d Oil — Prices have again 
been advanced on spot Quotations 
range around 25@26c. per lb. in 
barrels. 
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Price Advances Rifle in 
St. Louis Market 

Indications Point to Firmer Market for 

Some Time to Come 

St. Louis, Mo., March 22, 1923. 

Price advances on some of the im- 
portant chemicals during the past few 
weeks have stimulated buying, and the 
volume of business tranacted in the St. 
Louis market has been very satisfac- 
tory. Prices today are firm, and indi- 
cations are for an advancing market 
for some time to come. Imported ma- 
terials are much higher today than for 
some time past, and in view of condi- 
tions abroad further advances would 
not be surprising. 

Firm Alkali Market 

The market for alkalis continues firm 
and a good volume of business is being 
transacted. However, the last 2 weeks 
have not been as good as the months 
of January and February. Caustic 
soda is maintaining the regular 
schedule, though a slight decline in 
volume is reported. Flake caustic in 
5- and 10-drum lots is generally quoted 
at $4.25 per 100 lb. and one producer is 
holding the price at $4.30. Solid caustic 
in like quantities is offered around 
$4.85(a)$4.90 per 100 lb. These prices 
are delivered buyer’s door. Soda ash 
58 per cent light can be bud in round 
lots at $2.25 in barrels and $2.10 in 
bags. These quotations are on a 5- or 
10-package basis and are usually 
shaded from 5 to 10c. per 100 lb. when 
bought in truckloads. Bicarbonate of 
soda is maintaining its strength, the 
recent advance in price apparently not 
affecting the volume of business. Sal 
soda has shown some life recently and 
better business on this item is expected. 

General and Special Chemicals 

Heavy mineral acids, particularly 
muriatic, are moving in large volume. 
It is reported that the production has 
been increased, but manufacturers have 
little to dispose of above their contract 
requirements, and supplies have become 
very tight. The movement of sul- 
phuric and 7iitric has also been very 
good. Inquiry for citric acid has been 
somewhat better; however, trading is 
not so good. Importations have been 
very light and stocks are also low of 
both the foreign and domestic article. 
The cresylic acid market is almost bare 
of stocks. The output of domestic pro- 
ducers is very small and has been sold 
up for some months to come, and with 
the present cost of importing foreign 
goods there is no relief looked for in 
the immediate future. Oxalic acid has 
shown no unusual activity and trading 
is being done only through regular 
channels. Tartaric acid has been show- 
ing more life and some fairly large 
sales are being made. Trading in 
ichite arsenic has quieted down as far 
as spot goods are concerned, and con- 
sumers apparently have sufficient sup- 
plies for their immediate need. Cream 
of tartar is in better demand. The de- 
mand for copperas has been very good 


aftd supplies hive been absorbed as 
quickly as they became available. Quo- 
tations are firm, with the sugar grade 
quoted at $1.13 per 100 lb. in bulk in 
carload lots f.o.b. St. Louis, and $1.38 
per 100 lb. in barrels in carload lots 
f.o.b. St. Louis. Glycerine continues to 
hold its own very well at 18ic. in 
drums. As previously reported, this is 
a buyers’ market and the price is not 
expected to decline in the face of a 
lively demand. In fact a higher level 
on this commodity is not beyond the 
bounds of possibility. The phenol mar- 
ket is exceedingly strong and supplies 
continue to be very scarce. Large 
quantities are not available and only 
occasional small lots are heard of. 
Potassium bichromate is moving in a 
fair way. The demand for cyanide of 
potash is normal. Permanganate 
prices are going up steadily, with spot 
stocks very small and held in firm 
hands. 

The zinc market is advancing and 
spelter is now quoted at $8 per 100 lb. 
f.o.b. St. Louis and $8.35 per 100 lb. 
f.o.b New York. Zinc sulphate has had 
no change since our last report and is 
still quoted at 3U*. f.o.b. St. Louis in 
carload lots and 3fe. f.o.b. St. Louis in 
less than carload lots, with a very good 
demand. Zinc dust is offered today at 
11c. per lb. f.o.b. St. Louis, with a very 
good demand. 


Rumors of Wage Advances 
Affect Steel Market 

Prices Are Stiffening All Along the 
Line, Although Production Is 
Still High 

Pittsburgh, March 23, 1923. 

Pioduetion of steel continues to run 
very heavy. The rate of ingot produc- 
tion at this time is probably well above 
45,000,000 tons a year, which until 
recently was the record high since the 
armistice, reached in March, 1920, but 
by no means sustained. 

The steel mills will make every effort 
to maintain their present high rate of 
production. Earlier in the year there 
were fears that the labor shortage of 
last October would reappear in greater 
strength in the spring, with resumption 
of outdoor work on a larger scale. 
While labor shortage would of course 
tend to restrict the consumption of 
steel, the production of steel would 
hardly escape feeling an influence. In 
this connection there are now two 
points. It is the prevalent expectation 
among independent steel producers that 
the Steel Corporation, which always 
leads in such matters, will announce 
a general wage advance shortly, prob- 
ably to be effective April 1. There 
is absolutely no confirmation of this 
view from any Steel Corporation 
source, but such announcements are 
not unusually preceded by unofficial in- 
formation leaking out. In some steel 
circles prognostication goes farther, to 
the effect that such a wage advance 
might be followed by another in mid- 
summer. Undoubtedly there will be 
strenuous bidding for labor on the 


MS 

part of many contractors, but wage 
advances would help to retain men. 
Another point is this, that a steel 
mill once operating smoothly and with 
large tonnage output does not need as 
large a force to maintain operations as 
it did to get going, and the steel industry 
has now got the start. 

Steel Prices Stiffening 

At vurious points the steel market 
is growing stronger in the matter of 
prices. Recently bars, shapes and 
plates reached 2.25c. as a basis market 
for late or extended delivery, while 
premiums have been ruling on small 
lots for early shipment. On shapes 
and plates the minimum for any de- 
livery may now he considered 2.3Bc.» 
oi* $2 a ton advance. Premiums are 
greater. Plates do not stop at 2.60c., 
but command 2.75c. frequently and 
perhaps 3c. in some cases. One mill is 
quoting bars at 3c., and many obtain 
the price. 

Sheets show a variegated market. 
Reports to the association of independ- 
ents, covering about 70 per cent of 
the productive capacity, show order 
books March 1 for the reporting mills 
representing about 2 months of work, 
but this is merely a composite. Some 
mills are fairly well sold up through 
the second quarter at what may be 
denominated conservative prices, say 
3.60c. on common black, while other 
mills have correspondingly less busi- 
ness ahead. These mills, able to offer 
relatively early deliveries, are out for 
premiums. Some are quoting as*high 
as 4c. on black, 5.25c. on galvanised 
and 7c. on automobile sheets, and are 
presumably effecting sales. A wire 
mill has put out a price of $3 a keg 
on nails, although stating it is fully 
sold up, while the common market, for 
late delivery, is nearer $2.80. 

Pig Iron and Coke 

One additional second quarter con- 
tract in Connellsville furnace coke has 
been made since lust report, for 10,000 
tons a month, at $7.50 or perhaps a 
trifle more. The total in the move- 
ment a week ago was about 300,000 
tons a month, chiefly at $7, with per- 
haps a fourth of the total at $7.25. 
Export demand has lately been a factor 
in the coke market, between 76,000 
and 100,000 tons having already gone, 
chiefly from the Connellsville region, 
at an average of not much under $7.50. 

Valley pig iron has advanced a 
straight dollar a ton in the week, 
bessemer, basic and foundry being 
now quotable at $31 valley on the 
basis of latest sales, while $32 is pre- 
dicted as a probability within a week. 
It is to be noted, however, that the 
bulk of the second quarter business 
was done before prices advanced above 
about $28. There is now a delicate 
balance between uncovered consump- 
tion and unsold production for the 
second quarter. Furnaces would like 
to push the market to $32, or perhaps 
$33, but not higher, the chief end to 
be gained being to have a ready made 
market when the time comes for third 
quarter business. , 



CHEMICAL AND METALLURGICAL ENGINEERING 


Vol. 28, No. IS 


Current Prices in the New York Market 

FOR CHEMICALS, OILS AND ALLIED PRODUCTS 

Although these prices arc for the spot market in New York City, a special effort has been made to report the American 
manufaeturer’s quotations whenever available. In many instances these are for material f.o.b. works or on a contract basis 
and these prices are so designated. Quotations on imported and resale stocks are reported when of sufficient importance 
to have a material effect on the market. Prices quoted in these columns apply to large quantities in original packages. 




General Chemicals 

Acetic anhydride, 8 V drum* lb. $0 3t 

Acetone, ilruiiiH lb. 21 

Acid, acetic, 28',, bbl 100 lb. 3 15 

Acetic, IN ; , bl>l 100 lb 6 25 

Glacial, 99'/' , carboys 100 lb. 12 01 

Doric , nryatulH, bbl lb II 

Boric, powder, bb! . lb II 

Citric, kegs lb 4*1 

Formic, 8 V’; lb. 15 

Gallic, t cch 11> 45 

Hydrochloric, 18° tanks, 100 lb Of 

Hydrofluoric, 52* rarboya lb .12 

Lactic, 44',, tccli , light, 
bbl. . lb 1 1 

22% Inch , light, bill lb 05 

Muriatic, 20", tanks, 100 lb. I Of 
Nitric, 16°, carboy* jb .04 

Nitric, 42 n , carboys lb 00 ■ 

Oleum, 20' ,, tunk't ton 17 00 - 

Oxalic, cry's! ids. bbl lb. I I 

Phosphoric, 50', carboys lb 08 

Pymmllie, resublmied lb I 5f 

Sulphuric, 60", tanks ton 9 Of] 

Sulphuric, 60", drums . ton 12 0(1 

Sulphuric, 96°. tanks ton 14 SfJ 

Sulphuric, ftti drums ton 19 0(1 

Tannic, l' S I* , bbl lb. cl 

Tannic, 'cch , bb) lb. 4(1 

Tartaric, imp ervs , bbl lb. 31 

Tartaric, imp , powd , bbl lb. 33 

Tartaric, domestic, bid,, . Ih, 

Tungstic, per lb lb. I Of 

Alooh.d, butyl, drums, fob 

works lb. . 27 

A1 c o h o 1 ethyl (( 'olognc 

spirit), bill Kid. 4.75 

Alcohol, methyl (see Methanol) 

AloohcA, denal tiled, 1 88 proof 

No. I Kill. . 38 

Alum, ammonia, lump, bbl lb. .0) 

Potash, jump, bbl lb .0) 

Chrome, lump, potash, bbl lit. .05 

Aluminum sulphate, com . 

bags 100 lb 1 50 


ton 12 00 
ton 14 50 
ton 19 00- 
jb. til 


Aqua ammonia, 26°, drums 

lb. 

06]- 


Ammonia, anh\ drous, cvl 

lb. 

30 - 


Ammonium carbonale, powd 




casks, imported 

lb. 

09J- 


Ammonium curie, mite, powd 




domestic, bbl 

lb 

.13 - 


Ammonium nitrate, tccli , 




casks 

ih 

10 - 


Amyl acetate tech . drums 

Kid. 

3 25 * 

3 

Anwnie, white, powd , hhl 

lb 

.15',- 


Arsenic, red, powd , kegs 

1b 

121- 


Barium carbonate bbl 

toil 

78 on - 

80 

Barium chloride, bbl 

ton 

90,0(1 - 

95 

Barium dioxide, drums 

lb. 

18 - 


Barium nitrate, casks 


08 - 


Barium sulphate, hhl 

lb. 

04 - 


Wane fixe, dry, bbl 

lb. 

04 - 


Blanc fixe, pulp, hhl 

ton 

45 00 - 

55 

Dicaching powder, f o l> w<ks , 




drums . ... 1 00 lb 

2 20 - 

2 

Resale drums.. .. 100 lh 

2 50 - 

2 

Borax, bbl 

) 1 > 

051- 


Bromine, cast's 

lb 

.28 - 


Calcium acetate, bags Kit) 1!) 

3 50 - 

3 

Calcium carbide, drums 

lb 

04 j- 



Calcium chloride, fused, drums ton 
Gran, drums lb 

Calcium phosphate, mono, 
bh! lb. 

Camphor, cases lb. 

Carbon bisulphide, drums lb. 

Carbon tetractiloride, drums lb. 
Chalk, pre c i p. — domes! ic, 

light, bbl lb. 

Domestic, lieavv, bbl lb. 

Imported, light, bbl lb. 

Chlorine, liquid, cylinders lb. 

Chloroform, tech .drums lb 

Cobalt oxide, bbl II). 

Copperas, bulk, f o b wks ton 

Copper carbonate, bid lb 

Capper cyanide, drums lb 

Copper sulphate, ervs , bid , 1 001b 
Cream <d tartar, bid !l> 

Dextrine, corn, bags 190 1b 

Epsom salt, dom . tech . 

bbl. . loon, 

Epaom salt, imp, tech, 
bag*. . 1 00 lb. 

Epaom salt. t T .K P., dom,, 

bbl . 100 lb 

Ether, V.H.P., drum* lb. 

Ethyl acetate, oom., 85 r ] , 

* drums gal. 

Ethyl acetate, pure (acetic 
ether,9n»ol009;i., .. gal. 


I 1 ormaldeuyde, 40* , , bbl . lb 

I 1 tillers earth, f oh mines net ton 
Fullers earth — imp , powd , net ton 
1'tiM‘l oil, ret . drums gal 

I'uvl oil, crude, drums gal 

( flu lib, m salt, wks , bugs 100 lb 
Glaubers salt, imp , bags 100 lb 
] Gly cerine, c p , dtutns extra lb 
\ Glyeciiiif, dvnuinlte, ill unis lb 

Iodine, leHiibhmed lb 

Iron oxide, red, casks lb 

bead 

, While, basic cahonale, dry, 

1 casks lb 

While, hi oil, kegs . lb 

Itcd, di \ , casks . lb 

lied, in oil, kegs !b 

I e.id acetate, white rrys , bbl. lb 
la ad n t sen ilc, powd , bbl lb 

* lame-llydrated, bbl per ton 

I, mu , I, um|i, bid 280 lb 

I, u lung! , comm . casks lb 

I Illii.plinlic. bbl lb 

M ifUiiMium carl) , tech , bags Jb 
Mi (hiinoi, *>5' , , bbl gal 

M« lli.uiol, 97' , , bbl gal 

\ ii kel sail , double, bbl lb 

Mu kid rills, single, bbl . lb 

Phosiieiu 

Pliosphoius led, cases .. ]|> 

I I'hosphorus, yellow , cases lb 

1 Poias, mm bn hrmiiate, casks 11) 

• | PoitiHMum bromide, gran , 

Idd lb 

I Potassium < n Inmate, 80-85' , , 

| c ilcincd, chhIch lb 

Potassium chbiiatc, powd lb 

Potassium cMimdc, drums lb 

Pot iistiuiu hydioudi (eatislic 
potash) drums 100 lb 

Potassium iodide, cases lb 

! Pot issmm nitrate, bid lb 

| Potassium pi r muiigiunil e, 

drums |h 

Po(m u -iuiu primnite, red, 
i asle- lb 

Pol :iy»iiuu imissmte, yelh’W, 
j casks lb 

■ Halummoueie, white, gran , 

i* i iivs, impoited Hi 

Salanmiom ic, white, gran, 

Idd , domestic lb 

Gray, gran , casks lb 

Knlsods.bbl 100 lh 

Halt cake (bulk) ton 

Soda ash, light, 58'], flat, 
bags, contract 1 00 lb 

Soda uMi, light, basts, 48' ,, 
bags, contract, fob. 
w ks 100 lb 

Soda ash, light, 58*;, flat, 

bags, resale 1 00 lb 

Soda edi, deme, bags, con- 
ti net. bums 48'!] .100 lb 

Soda ash, dense, in bags, 

resale 1 00 lh 

Soda, caustic, 76' ', , solid, 

<li ii ms, i a s 1 00 lb 

Soda, caustic, 76',, solid, 
drums, contract 100 lb 

Soda, caustic, biism 60G , 

wks , contract 1 00 lb 

, Srula, caustic, ground und 
' H ike, contracts 1 00 lb 

Soda cmstic. ground and 
j flake, resale 1001b 

Sodium acetate, works, bags lb. 

: Sodium bicarbonate, bid 100 Ih 


100 lb. $2.00 - $2.50 
. tun 30.00 - 40.00 
i. ton 18.00 - 25.00 


Sodium bichromate, casks 

lb 

.07]- 

Sodium hiMilphutc (niter cake) 
Sodium bisulphite, powd , 

ton 

6 00 - 

r S P , hhl 

lb 

041- 

Sodium chlorate, kegs 

lb 

Orii- 

Soihum ehloiide long Ion 

12 no - 

Sodium c\ ainde, casi's 

lb. 

20 - 

Sodium fluoride, l)hl 

lh 

09 - 

So'lmm hyposulphite, bbl 

lh 

03 - 

Sodni'ii tuliite. easks 

ih. 

081- 

Sodium peroxide, pond., cases 
Sodium phosphate, dibasic, 

lh 

28 - 

bbl 

lh 

03J- 

Sodium prussiate, vcl. drums 

lh 

18]- 

Sodium silicate (40°, ilrums) 100 lb 

80 - 


Sodium silicate ( 60°, drum*) 1 00 lb. 
Sodium sulphide, fused, 60> 

62^ drums lb 

Sodium sulphite, cry* , bbl... . lb. 
Strontium nitrate, powd., bbl. lb. 
Sulphur chloride, yel drums, lb. 

Sulphur, crude ton 

Sulphur dioxkK liquid, cyl,, . lb. 
Sulphur, flour, bh! HXilb. 


Sulphur, roll, bbl . I 

Talc — imported, bags .. 
Talc — domestic powd., bags 
Tin bichloride, bbl 
Tin oxide, bbl 
Zinc carbonate, hag* 

Zinc chloride, gran, bbl 
Zino cyanide, drum* 

Zinc oxide, XX, bb! 

Zinc sulphate, bbl . 1 


Coal-Tar Products 

Alpha-naphthol, crude, Idd lh $0 8i 

Alphn-naphtlml, ref , hid lh 1.0 

Alphfl-naphthylamme, bbl lb, ,31 

Aniline oil, drums lb . 1 1 

Aniline .salts, bbl lb. ,2‘ 

Anthracene, 80' ,, drums . lb. .7! 

A n t h r a e e n e, 80' , , imp , 

drums, duty paid lb. .6! 

Anthraipnnone, 25", , paste, 

drums lb . 71 

llenzaldchvde 1' S P , carboys lb. 1 . 41 

Benzene, pure, water-white, 

tanks . uni drums gal. .31 

Benzene, 90' ,, tanks A t drums gal. 21 

Benzene, 90' , , drums, resale gal. . V 

Benzidine hnse, bbl lh. 8‘ 

Benzidine sulphate, bbl jb. 7f 

Benzole and. 1’ S P , kegs lb. .75 

Benzoate of sodit, VHP, bbl. lb, .55 

Benzvl chloride, 95-97' 1 , , ref , 

drums , lb. . 25 

Benzyl chloride, teeh , drums lb. ,2( 

Bet ii-impht hoi, subl . bbl. jb. ,55 

Bet n-naph find, tech , bid lb, .24 

Beta-naplithylnnunc, tccli lb. ,8( 

(’arbaznl, bbl lb. .75 

Ocsol, l’ S P , drums jb. .25 

Orthn-eresol, drums jb. .24 

Cresvhc acid, 97',, resale, 

drums gal. 1 . 30 

95-97',, di urns, resale gal. 1.15 

Dichlorbcnxe lie, drums. . lb .07 

Diethvlmuliru 1 , ilrums . jb. .50 

Dunethvlanihne, drums lb. .41 

Dinit robenxent , bbl , lb. , 19 

Dinitroelorbenzeiie, bbl lb .22 

Diuitronnphthaleue, bbl. lb .30 

Dinitrophemd, hid lb. .35 

Dinilrotdluciii'. bid jb .20 

Dip oil, 25' , , drums , gal. .25 

Diplienvlumtne, bid lb. .50 

Il-aoid, bbl lb. .80 

Mefa-pheiivlenediamine, bbl. jb. 95 

Mlrhlers ketone, bbl jb, 3.00 

Monorhlorla'iizene, drums .. jb. .08 

Monoetbylaniline, drums ... lb. .95 

Naphthalene, crushed, bbl .. , lb. .08 

Naphthalene, flake, bbl . Sb, .09 

Naphthaiene, balls, bbl II). . jo 

Naphthionate of soda, bbl.. jb. .58 

Naphthionie acid, crude, bbl. jb, ,60 

Nitrobenzene, drums ... lb. ,10 

Nitre-naphthalene, bbl . jb. .30 

Nitro-toluene, drums jb. .15 

N-W acid, bbl ,. lb. 1.25 

Orfho-amidophemd, kegs lb, 2.30 

Ortho-diohlorberizeiie, drums lb. .17 

Ortho-ititrophenol, Idd . . lb. .90 

Ortho-nitrof olucno, drums jb. .10 

Ortho-toluidine, hhl , jb. . j3 


Para-diohlnrbenzeiio, bbl... lb. 

Paranitranilme, bbl . jb, 

Para-nitrotoluene, bbl jb. 

Para-phenyleiiediamine, bbl. lh. 

Parn-toluidine, bbl. lb. 

Phthalie anhydride, bbl. ... lb. 

Phenol, U S P , drum* ... jb. 

Picric acid, bbl lb. 

Pvridinc, doni , drums .... gal 

Pyridine, imp , drums. . . gal 

Resorcinol, tech , kegs. lb. 

Resorcinol, pure, kegs. . lb. 

R -salt, bbl lb. 

Salirvlic acid, teeh .hhl. jb. 

Salicylic acid, I'.S P , bbl lb. 

Solvent naphtha, water- 

wdute, drums gul 

Crude, drums ... gal 

Sulnhanilic acid, crude, bbl.... in. 


j Toluidine, mixed, kegs.. 


Toluene, drums — . . . 
Xylvdines drums 


lh 

$0 80 - 

$0.85 

11) 

1.05 - 

1 . 10 

lh. 

.38 - 

40 

lh 

• I6J- 

.17 

lb. 

.24 - 

.25 

lb. 

.75 - 

1.00 

lb. 

.65 - 

.70 

lb 

.70 - 

.75 

lb. 

1.40 - 

1.45 

gal. 

.30 - 

.35 

gal. 

26 - 

.32 

gal. 

.33 - 

.35 

lh. 

85 - 

.90 

lh. 

75 - 

.80 

lb. 

.72 - 

.75 

lb. 

.57 - 

.65 

lb. 

.25 - 

.27 

lb. 

.20 - 

.23 

lb. 

.55 - 

.60 

lb. 

.24 - 

.25 

lb. 

.80 - 

.90 

lb. 

.75 - 

.90 

lb. 

.25 - 

.29 

lb. 

.24 - 

.26 

gal. 

1.30 - 

1.40 

t 

1.15 - 

1.20 

.07 - 

.09 

lb. 

.50 - 

.60 

lb. 

.41 - 

.42 

lb. 

.19 - 

.28 

lb 

.22 - 

.23 

lb 

.30 - 

.32 

lb. 

.35 - 

.40 

lb 

.20 - 

.22 

gal. 

.25 - 

.30 

lb. 

.50 - 

.52 

lb. 

.80 - 

.85 

lb. 

95 - 

1.00 

lb. 

3.00 - 

3.50 

lb. 

.08 - 

.10 

lb. 

.95 - 

1.10 

lb. 

.08 - 

.09 

lb, 

.09*- 

.10 

lb. 

.10 - 

.101 

!b. 

.58 - 

.65 

lb. 

.60 - 

.65 

lb. 

.10 - 

.12 

lb. 

.30 - 

.35 

lb. 

.15 - 

.17 

lb. 

1.25 - 

1.30 

lb. 

2.30 - 

2.35 

lb. 

.17 - 

.20 

lb. 

.90 - 

.92 

lb. 

.10 - 

.12 

lb. 

.13 - 

.15 

lb. 

1.15 - 

1.20 

lb. 

1.20 - 

1.25 

lb. 

,17 - 

.20 

lb. 

.74 - 

.75 

lb. 

.55 - 

.65 

lh. 

1.45 - 

1.50 

lb. 

.90 - 

.95 

lb. 

.35 - 

.38 

Ih. 

.50 - 

.55 

lb. 

.20 - 

.22 

uni 

nominal 

gal. 

2.30 - 

2.50 

lb. 

1.50 - 

1.55 

lb. 

2,00 - 

2.10 

lb. 

.60 - 

.65 

lb. 

.47 - 

.48 

lb. 

50 - 

.52 

gul. 

.37 - 

.40 

gal 

.22 - 

.24 

lb. 

.18 - 

.20 

lb. 

.35 - 

.38 

lb. 

1.20 - 

1.30 

lb. 

.30 - 

.35 

Kid. 

.35 - 

.37 

t 

:8: 

;8 

m|, 


M [■ 

«4». 

,g Ti : 




March 28, 1928 


Naval Stores 

Rosm B-D, bbl 2801b. 

Rosin E-I,bbl . 

Rosin K-N, bbl. 

Rosin W.G.-W.W., bbl. 

Wood rosin, bbl.. . 

Turpentine, spirits of, bbl. . 

Wood, steam dist., bbl. 

Wood, dest. dist., bbl.. 

Pine tor pitch, bbl. 

Tar, kiln burned, bbl 500 lb. 

Retort tar, bbl. . , 

Rosin oil, first run, bbl. . . . 

Rosin oil, second run, bbl. 

Rosin oil, third run, bbl. . . 

Pine oil, steam dist, . * . . . 

Pine oil, pure, dest. diet. . . 

Pine tar oil, ref... 

Pine tar oil, crude, ta 
f.o.b. Jacksonville, Fla, 

Pine tar oil, double rpf., bbl.. 

Pine tar, ref , thin, bbl. . 

Pinewood creosote, ref., bbl 


CHEMICAL AND METALLURGICAL ENGINEERING 


. 280 lb. 

86.00 - 


280 lb. 

6.10 - 

$6 15 

. 280 lb. 

6 40 - 

6.80 

. 280 lb. 

7 35 - 

8 05 

. 280 lb. 

6 25 - 


gfl). 

1 53 - 

1 54 

gal. 

1 35 - 


. . gal. 

1.25 - 


2001b. 

- 

6 00 

.500 lb. 

- 

12 00 

.500 lb 

- 

11 00 

. gal. 

.43 - 


• • gal. 

.47 - 


gal. 

.53 - 


• ■ • gal. 

- 

".90 

gal. 

- 

85 



.46 

x. . gal. 


35 

L. gal. 


75 

gnl. 


25 

>hl gal. 


.52 


Vege table Oils 


Castor oil, No. 3, bbl.. . lb. 

Castor oil, AA, bbl. lb. 

Ohinawood oil, bbl. lb. 

Coconut oil, Ccvlon, bbl... , lb. 
Coconut oil, Cochin, bbl .. lb. 
Corn oil, crude, bbl .... lb. 
Cottonseed oil, crude (f.o.b. 

mill), tanks. . . ..lb. 

Rummer yellow, bbl. . . . lb. 

Winter yellow, bbl. lb 

Linseed oil, raw, car lots, bbl gal. 
Raw, tank cars (dotn ) gal. 

Rolled, 5-bbl lots (dom.) gal. 
Olive oil, denatured, bbl. ... pi. 

Palm, Lap oh, easltH lb. 

Palm kernel, bbl lb, 

Peanut oil, crude, tanks (mill) lb. 
Peanut oil, refined, bbl. , . lb. 
Rapeseed oil, refined, bbl . gal. 
Rapeseed oil, blown, bbl.. gnl. 

^ova bean ( Manehurinn) , bbl. lb. 
Tank.f.ob Pacific coast. . lb. 

Fish Oils 

Menhaden, light pressed, bbl. gal 
White bleached, bbl... cal. 

Blown, hid. Kill. 

Whale No I crude, tanks, 
coast . Ib 


$ 13}- 
.14 - 
.25 - 
104- 

10- 

.121- 

101- 

li 1 : 

I 05 - 
I 00 - 
I 10 - 
I 10 - 
08S- 
091- 

'I)'- 

84 - 
90 - 
121- 
10 }-. 


$0 70 - 
72 - 
76 - 

06}- 


$.13} 

141 

26 

10! 


I 15 


Dye & Tanning Materials 


foil $58 00 

ton if) 00 


$39 Oft 
35 00 
04 - 05 

28 00 - 30 00 
02J- 03'. 

65 00 - 
55 00 - 60 00 
35 00 - 
.03}- 


05 


Divi-divi, bags 
Fustic, sticks 

Fustic, chips, bags. . lb 

Logwood, sticks .. ton 

Logwood, chips, bags lb. 

Sumac, lenves, Sicily, bags. . . ton 

Sumac, ground, bags ton 

Sumac, domestic, bags.. . . ton 
Tapioca Hour, bags lb. 

EXTRACTS 

Archil, cone., bbl lb. $0 17 - $0 18 

Chestnut, 25% tannin, tanks, lb. .02- 03 

Divi-divi, 25% tannin, bbl. . lb. 04 - 05 

Fustic, crystals, bbl. lb. .20- 22 

Fustic, liquid, 42°, bbl. . . . lb. 08- 09 

Gattibier,lU]., 25% tannin, bbl. lb. .08 - 09 

Hematine crys., bol. lb. .14 - 18 

Hemlock, 25% tannin, bbl.. lb. .04- 05 

ilypernic, solid, drums . . lb. .24- 26 

Hvpernic, liquid, 51°, bbl. ... lb. .14- 17 

Logwood, crys., bbl lb, 19- 20 

Logwood, li<]., 51°, bbl... lb. .09- .10 

Quebracho, solid, 65% tannin, 

bbl lb. . 04 j- 05 

Sumac, dom., 5 1 bbl lb. .06}- 07 

Waxes 

Bayberry, bbl lb. 

Beeswax, refined, dark, bags . lb. 

Beeswax, refined, light, bags. lb. 

Beeswax, pure white, cases. lb. 

Candellila, bags lb. 

Cnrnauba, No. I, bags lb. 

No. 2, North Country, bags lb. 

No. 3, North Country, bags lb. 

Japan, cases lb. 

Montan, crude, bags. Ih. 

Paraffine, crude, match, 105- 

1 10 m.p lb. 

Crude, scale 124-126 m.p., 

bagB lb. 

Ref., 1 1 8- 1 20 m p. , bags . lb. 

Ref., 1 25 m.p., bags. .. — lb. 

HeU 28- 1 30 m.p., bags.... lb. 

Ref., 133- 135 m.p., bags... lb. 
lief., 135-137 m.p., bags. . lb. 

Stearic acid, sglo pressed, bags lb. 

Double pressed, bags lb. 

Triple pressed , bags lb. 

Fertilizers 

Ammonium sulphate, bulk, 

f.o.b. works 1 00 lb. 

F.a.*. double bags 100 lb. 

Blood, dried, bulk unit 

Bone, raw, 3 and 50» ground . . ton 


$0.28 - $0 30 


.30 - 
.34 - 
.40 - 
.25 - 
40 - 
.23}- 
.19 - 
.141- 
.04 - 


.04 - 04} 


.024- 
.03}- 
.03}- 
.04 - 
.04}- 
.05 - 
.14 
.14}- 
.16 -. 


.03 

.03} 

.03} 

.04? 

.04 

05 


Nitrate o 


K1 ?W|g*VUllO«. MOT 

dried, wks.. unit 
v 100 Ib. 

^ t , 


$3.30 - $3.40 
4.15 - 4.25 

4.60 - 

30.00 - 35.00 

■" 1:8 

4,80 


30.00 - 
5.00- 
2,62}- 


Phosphate rock, f.o.b. mime, 

Florida pebble, 68-72%. , ton $4.00- $4.50 
Tennessee, 78-80%, . . ton 8,00- 8,25 

I otassium muriate, 80%, bags ton 35 00 - 36.00 
1 otassiutn sulphate, bags, . unit 1.00- . . , 


Crude Rubber 


Para — Upriver fine lb $o 31 - $0 33} 

Upriver coarse lb ,27}- 

ITpriver caucho hall lb 25U- 

Plantatum — First latex crepe lb 34J- 

Rihbed smoked sheets lb 34}- 

Brnwn crepe, thin, 
clean . lb 31- 

Amber crepe No. I . lb ,3! - 


Miscellaneous Materials 

Asbestos, crude No. 1, 
f o b .Quebec. . . st 
Asbestos, shingle, f.o.b., 

Quebec sb. ton 

Asbestos, cement, fob., 

Quebec sh. ton 

Barytes, grd., white, f o.b. 

mills, bbl. net ton 

Barytes, grd., off-color, 

f o.b. mills bulk.. net ton 

Barytes, floated, f.o b. 

St Louis, bbl ... net ton 

Barytes, crude f.o b. 

mines, bulk ... .net ton 

Casein, bbl , tech lb. 

Chum clay (kaolin) crude, 

fobGa net ton 

Washed, toh Ga net ton 

Powd , f o b Ua net ton 

Crude f.o b Va.. . net ton 

Ground, f o b Vu net ton 

Imp., lump, bulk net ton 

Imp, powd net ton 

Feldspni, No. I pottery . longtoi 
No 2 pottery .longtoi 

No I soap long tor 

No I Canadian, f o.b 
mill long ton 

Graphite, Ceylon, lump, first 
quality, bbl lb 

Ceylon, chip, bbl . lb. 

High grad e amorphous 
crude ton 

Gum undue, amber, sorts, 
bags Ib 

Gum tragaeunth, sorts, bags ...lb. 

No I, bags . lb. 

lvieselguhr, f o b Cal . ton 
F o b N Y . ton 

Magnesite, crude, l.o b Cal., ton 
Pumice stone, imp , rusks. lb. 

Dom., lump, bbl lb. 

Dom .ground, bbl lb. 

Shellac, orange fine, bags . Ib. 

< (range superfine, bags.. Ib. 

A C garnet, bugs. lb. 

T N., bags ..lb. 

Silica, glass sand, fob Inti ton 

Silica, sand blast , f o b Ind .ton 
Silica, amorphous, 250-mesh, 
f o.b. 111. ton 

Silica, bldg sand, f.o b. Pa ton 

Soapstone, course, f.o b. Vi., 
bag h ... ton 

Talc, 200 mesh, f.o.b., Vt., 
bags ton 

Tale, 200 mesh, f.o b. Ga., 

bags ton 

Talc, 200 mesh, f.o.b. Los 
Angeles, bags. ton 

Refractories 

Bauxite brick. 56% Al*C)», f o.b. 

Pittsburgh • ■ 

Chrome brick, f.o.b. Eastern ship- 
ping points 

Chrome cement, 40-50°/;, CrjjO*., 

40-45% Cr2<)j, Backs, f.o.b. 

Eastern shipping points 
Fireclay brick, 1*% quality, 9-in 
shapes, f.o.b. Ky wks, , . 

2nd, quality, 9-in shapes, f.o.b. 

Magnesite brick, 9-in straight 
(f.o l) wks.) .. .. 

9-in. arches, wedges and keys. 

Scraps and splits 

Silica brick, 9-in. aiaea, f.o.b. 

Chicago district 

Silica brick, 9-in. sir.es, f.o.b. 
Birmingham district . 

F o.b. Mt. Union, Pa, . 

Silicon carbide refract brick, 9 in. 


Ferro-Alloys 


Ferrotitaniutn, 1 5- 1 8% 

f o b, Niagara Fulls, 

N. Y 

Ferrochromium, per lb. of 

O, 6-8% C. 

4-6% C . 

F'erromanganesc, 78-82% 
Mn, Atlantic seabd. 


ffpiageh 


duty paid, 
letsen, V 


19-21% Mn.. gr. ton 


Ferr om olybdenum , 50-60% 
Mo, perm. Mo ....Ib, 


FerroriUeon, 10-15% fr.io* 

50% V'to* 

. 7)%,. • 


$450 00 - 

$550 00 

60.00 - 

80 00 

15 00 - 

17 00 

16.00 - 

20.00 

13.00 - 

15.00 

28.00 - 


11.00 - 

11.50 

.11 - 

.12 

7 00 - 

9 no 

8,00 - 

9 00 

13 00 - 

20 00 

8 no - 

12 00 

1 3 00 - 

20 00 

15 00 - 

20 00 

45 00 - 

50 00 

i 6 00 - 

7 00 I 

i 5 00 - 

5 50 

i 7 00 - 

7.50 ! 

i 25.00 - 

27.00 

06 - 

.06} 

.05 - 

.05} 

i 35.00 - 

50.00 

.15 - 

16 

.50- 

60 

1.75 - 

1 80 

i 4U 00 - 

42 00 

i 50 00 - 

55 00 

i 14 00 - 

15 00 

03 - 

05} 

05 - 

.05} 

Of - 

.07 

82 - 

83 

.84 - 

85 

78 - 

79 

79 - 

.80 

2 00 - 

2 50 

i 2 50 

5.00 

i 17.00- 

17,50 

, 2 00 - 

2.75 

i 7 00 - 

8.00 

6,50- 

9 00 

7 00 - 

9,00 

, 16 00 - 

20.00 

es 


ton 

$45-50 

ton 

50-52 

ton 

23-27 

ton 

23.00 

1,000 

40-46 

1,000 

36-41 

ton 

65-68 

ton 

80-85 

ton 

85 

1,000 

48-50 

1,000 

48-50 

1,000 

42-44 

. 1,000 

1,100.00 

ys 


$200.00 -1225.00 j 

.11} 


.12 - 

.13 

115. 00- 

120.00 

35.00 - 

37.00 

U0 - 

2,15 

38.00 - 

40.00 

..tSfctdJS 



Ferrotungsten, 70-80%, 

per lb. of W lb. 10.85 - 

Feoro-uranium, 35-50'.; of 

IT. tier lb. of l r ... ,1b. 6.00-., 

Forrovanadium, 30-40°; , 

per lb of V lb. 3,75 - 


7 


4.00 


Ores and Semi-finished Products 


CQauxitc, dom. crushed, 
ilried, f o.b shipping 
points .... 

Chrome ore, Calif, concen- 
trates, 50 * '( nun (>*(>* 

C i f Atlantic seaboard 
Coke, fdry , f.o b ovens 
Coke, furnace, f n b ovens 
Fluorspar, gravel, f o h 
mines' Illinois 
Ilnieinte, 52%, Ti(>* 

Manganese ore. 50% Mn, 
e i f. Atlantic seaport unit 
Manganese ore, chemical 
(MnOj) . ton 

Molybdenite, 85% MoS 2l 
peril) MoSj, N Y lb. 
Monusite, per unit of ThO*. 

o 1 1 , Atl seaport . . 

Pyrites Span , fines, e,i f 

Atl seaport 

Pyrites. Span , furnace size, 
cif Afi seaport.. , 

Pyrites, dom. fines, f.o b 
mines, Gs 
Rutile. 95%,Ti() 2 
Tungsten, sclieeltfe, 60*, 

WO* and over, per unit 

W< n 

Tungsten, wolframite, 60* ; 

\N ( >* and over, per unit 

W< 1* 

Uramuin ore (cartmtite) jier 
lb ofll ? 0 8 

Uranium oxide, 96 ( , per lb 

UjjO* 

Vanadium pentoxide, 99' ( . 

\ anndium ore, per lb VjOf, 
Zircon, washed, iron frei 
f o.b. Pablo, Fla . 


ton 


ton 

Ib. 


lb. 

unit 


unit 


unit 

lb. 


unit 


unit 

lb 

' lb 

lb 

lb 


$6.50- $8.75 


22.00 - 
18.50 - 
8.25 - 
7.00 - 


23.00 

19.00 
8.50 
7,25 


21.50 - 

.011- .04 


.33 - 


75.00 - 

80.00 

.65 - 

.70 

.06 - 

.08 

.14- 

.12 

14- 

.12 

.12 

.12-. 


8.50 - 

8.75 

8.00 - 

8.25 

3.50 - 

3.75 

2 25 - 
12 00 - 
1 00 . 

2.50 

14.00 

.04}- 

.13 


lb 

Non-Ferrous Materials 


Copper , elect roly t ic 
Aluminum, 98 to 69% 
Antimony, wholesale 
Japanese 
Nickel, virgin metal , 

Nickel, ingot and shot . 
Monel metal, shot and blocks 
Monel met ul, ingots 
Monel metal, sheet bars 
Tin, 5-ton lots, Straits 
Lead, New York, spot , , 
Lead, E St. Louis, spot — 
Zmc, spot, New York .. 
Zinc, spot, K St. Louis .. 


Chinese and 


Cents per Lb. 

17,375 
25 C0-25. 50 

8 75-9,00 
25 00-27.00. 

29.00 

32.00 

38.00 

45.00 
48.625 

8.25 

8.25 

7.90-8.10 

7.65-8.00 


OTHER 

METALS 


Silver (commercial) . 

08. 

$0.67| 

Cadmium 

Ib. 

1.10 

Bismuth (5001b. lots) . 

. lb. 

2.55 

Cobalt 

. , lb. 

2.65(3)2.85 

Magnesium, ingots, 99%. . 

lb 

1 0065) 1 . 05 

Platinum. 

. . OS 

110 00 

Iridium 

08 

260.0003)275.00" 

Palladium 

08. 

79.00 

Mercury 

751b. 

69. 0006 70. 00 


FINISHED METAL 


CopixT sheets, hot rolled 

Copper bottoms 

Copper rods 

High brass wire 

High brass rods 

Low brass wire 

Low brass rods 

Braxed brass < tilling 

Brased bronse tubing . 
Seamless copper tulll ng ... 
Seamless high brass tubing . 


PRODUCTS 

Warehouse Price 
Cents per Lb. 

205 

30.75 

20.58 

19.50 

17.00 

21.10 

22.00 

24.25 

29.00 

25.25 

23.50 



OLD METALS— The following are the 
purchasing prices m cents per pound: 

Copper, heavy and crucible 11 ■ 31 

Copper, heavy and wire 112! 

Copper, light and bottoms 9.2 

Lead, heavy 5.7! 

Lead, tea. 3.51 

Brass, heavy 6,2-. 

Brass, light 5.35< 

No. I vellow brass turnings 6.30«» fj; 

Zinc 3,50@ 4.00 

Structural Material 

The following base prices per 100 Ib. are for 
structural shapes 3 in. by i in. and larger, and plate* 
} in. and heavier, from jobbers' warehouse* la to*' 
cities named: M „ , 

New York 

Structural shape* 83.29 

Soft ateel bar* ?»JJ 

Soft steel bar shape* ;♦ 3.19 

» 


< ST 

1:8 
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Industrial 


a 8-story addition tp its tire and rubber 
plant, 64x128 ft., and plans for the installa- 
tion of machinery at an early date. The 
Aberthaw Construction Co., 27 School 8t.. 
Boston, is the general contractor. F. 0. 
Hood is general manager. 


Financial. Construction and Manufacturers' News 


Michigan 




Construction and 
Operation 

Alabama 

At'ii'po- -Tin* A met lean < * i -t ]i.»n ( ’i j »» ,v 
Foundry Co, will icbulld tin- portion of ii- 
testlng dopai tnienf, dcNtrov ed bv hi. Mu<li 
N An official cellmate of Ins’- |u i not )t< • n 
mud* 

Arizona 


Indiana 

Ispmn\i*oUH — T in- ldlly Varnish Co. 670 
Snutli ('ill i font in SI, lias filed plans for a 
1 -Mot\ I’m ton addition 

IIiidokm'n Tlio Brooklyn Brick Co. has 
woik under way on lmpiovcments in its 
1 >I tilt to include the construction of new 
down-di aft kilns, and tin* installation of 
< onsnlerablc equipment It Is proposed to 
* dablish a department for tin* manufacture 
of i.icc brick. The < onitnon lank output 
will be maintained on a basis of 60,00(1 
bi h ks per «ln y 

Kansas 


PHoKNIX The R I V el side I’ottl.iliil • « - 
meat Co , Riverside, Calif, ini', hmHiv. 
plans under < otisiderntion for tic * omtim - 
lion of a new ( eiiient plant In tin- vninl'v 
of Phoenix, estimated to c o-d m ex.t.ss of 
$750, OIK), in< hiding in,M Idncn II un 
Welch, sect etui ,\ of the Phoenix ('lriinb*r 
of Cornmeice, is n. -opera! mu with tin < om 
pnn> in connection with site solution 
Loren Burton Is assi-tant genn >1 mm dpi 


California 


MhPiikhmon Tin Orange B< li ( n| IP tin 
itig Co, Mi Phei soil, heal Or nine, will <0111 
menu* the immediate election of 1 new |m al 
I e fillet V, estimated to . os( $55 000 

Antioch The i'sisfflne (‘ompnii* - in* , 
li I 1st St, San I , 'miuhiu, ha-. awarded a 
contract to Ft oil Stamm, 25 \ St, \ntio<h 
for ttie ereetlon of Its proposed pew 1 -doi \ 
plant iiddition, .-stunnlcd to 1 osl $ in, two 
Iceland Hoserrei Insiiiume Bldg .San I’raii- 
<’is( o is architect 

San Bticuo Tin* \ 1 l 11 fled PmmJihI- < ’o 1 - 
completing plans for the roirstim tmii ot 1 
new plant on site at old Town, neat S m 
Diego, totaling IT acres, foi the manur.o 
lure of vitrified inn k It will in* equippid 
for an initial output of rdi.niin lucks dnl\ 
’Hie cotmmn.v lias extensive < Li \ deposit- m 
the vieinltv of iambi Vista Vi< tor Kienio 
is president 

Al AlthMl’A 'Pis' I ’a< ifle Alidwav Oil Cu 
vvhlcli lierelofoie lias had a topping plant 
in operation on its propel ty, is expanding 
its operations and installing a new sepuint* 
“Jltnej 1 efinorv ” unit foi a (ompiete urn 
down of its 1 1 tide H I Hv.oaid and 
'* I*. ColdsiniUi aie the designets and 

K l>. (ioldsnuth has (huge of the <on- 
stnu tlon 


OntahIo The I tit ei lock lug 'Pil» X Sewer 
rilie Co is (onsidenng the « onsti in Non of 
.a local plant for the manufm tine of speijal 
luirncd elaj products Tin* pmeiiase of an 
extensive ton t ot land at In tin. m tin- -arne 
district, is planned, to be used foi raw ma- 
terial simplj ,1 C < Jale and D i: Bulgei 
represent tin' company in cimmition with 
tht‘ project It \Y Spem ei msh-v.uv ,,f 
Viip tintavlo Cfiambei of Pnminrio', ts in- 
terested in the new plant 


Str v,v rv,v r r - Tin* Nunn.vvaf, 
Products Co has ciitiimriued the 
01 an addition to its plant t < , In 
for the manufm title of (oncicte 

will rost ahont 


« ’om 1 etc 
• •I ei t ion 
• qillpp. d 
pipe Jt 


Jsis AS'UKl.h'S - V l -tb 

tion, tUxlOO fl , will tie e 
of the Union Tool Co ’ 
Angeles, foi 11 on lasting 


1 n ' loundi v nddi 
'i cited at tl\e plant 

Pon m< < . neai 1 ,os 
in odm t ion 


Connecticut 

W ATCRitriti -The ('onmaticut Brass 
rmindr.v Co, MO Hast \inin St, wilt build 
<1 n»*w addition to Its plant, 1-sforv, 1 ; * \ to 
it. Betny F Wenzel Watethmv 1 - an hi 
teet 


Illinois 

Git IpAiio- Tin Albercm- Stop* Co 
North Clenton St , manufm turet of so 
stone products for domestic and other se 
H'e. has pmvhased the plant of the Cm 
States Industrial Alcohol Co. Elston 1 
Wahunsia Aves , lOllxlat) ft , Improved v 
a 1- and 2-Ktoi\\ building The pnqx 
w«« acquired for a consideration of $45 t 
and win be used by the new ownei foi 
ulant. The present works will be romo 
made ,ocat ’ on ,u, d a number of extend 


Empokia — T iie Common Council is oom- 
ph l mg plans for extensions and miprnve- 
m< nts in the municipal waterworks, to in- 

< hide the installation of a new < hlorinator 
'i*id oRier equipment E T. Mendel is clerk. 

Kentucky 

I am lsvilll r Pije Louisville Gas & Elec - 
tin Bo has purchased a Td-acre site for the 

< oust 1 n< tlon of a new uitifiiinl gas plant 
Tla stnictme will be ananged In a series 
Ol individual units, capable of expansion as 
desiied. e*- tuna ted to cost more than $5,000.“ 
ana Plans foi tiie first unit will be pre- 
paled and work placed in progress at an 
mult date Pound McDonald is vice-presi- 
dent 

I’mm’bau - The Tuek»‘t Chemical Mfg 
Co, 1 ecentlv organized with a capital of 
$-> 0000 , iia.s tentative plans under con- 
sideration foi the establishment of a local 
Plant for flu* manufacture of chemical prod- 
in ts for (lu> text l|e imiustiv, as well as 
other sen ice The new company is headed 
to E (' Race, W C Kichmiin and T A 
Miller 

Ch INN VILLK— The Kentmkv Ref i net 01 ms 
(, '»P. It onion, Kv . has plans undci wav 
lor the construction of a local plant for the 
manufacture of firebrick, refractory linings 
I I'd otiici 1 efi net ories A 12-acre ‘site has 
been acquired for the plant, which is esti- 
mated to cost $8(1.0110, witii machinery. 
»’ K Turtlc.v is president 


Louisiana 

, Nkvv OttUSAN* — Godihaux Sugars. lm . 
•'•27 Canal St, lias abandoned plans for the 
1 (‘building of Its lefinmg plant at Elm Hall, 
desiioyed l>y fire se\etal months ago, and 
will enlarge its Reserve and Raeela nd rc- 
fliieiies to mak< up tin 1 necessary capacity. 
Wntk will b( v comnnmeed at once on an 
addition to the first noted plant, and con- 
siilei able new machine! v will be installed 
, " nsT Baton Ropuk- The Gljnn Planting 
' o. operating (he local Kelson plant for 
'lie manufactm e of sirups, \s planning foi 
Pie (net tton of tin addition to be equipped 
a sugm re«net> Work will be com- 
menced af an vnih dafe 


Maryland 

B ai.ti M oRk> — Johns Ho/ikifis fnite/sj/i hap 

tlhul (dans fnt l/n> irimird/ate election of 
Us pioposed now 1 hemii al l.ihoi atot y at 
Cbatles St. and the Pniversitj I'arkwaj to 
be :tstoi>, 1 18x1 fin ft. estimated to cost 
about $ ton, inio Conti act for the work was 
awarded Vecentjv to the thmscdid.Ued Engi 

oeei mg t'o . Calvin l Bldg 


Ma88a(*iiu8ettA 


Rockuokt -The Brand of Selectmen has 
plans mulct consult ration for the Installa- 
tion of a filtei system at the tminn jpal 
waterwmks John I tennis is head of the 
board 

East Boston — Tin* East Boston 1‘otterv 
Co is planning foi eidat genumts in its 
Plant including the installation of addi- 
tional equipment and thiee new kilns 
\\ ork will be placed under wav at an early 


, w KSTKtKi.n The H. H Smith Co. ts pla 
tung for the early erection of a new i-.sto 
foundry at its local boiler-manufacturi 
niunt, to be equipped for the production 
iron eastings. Monks & Johnson, 90 Chau 
eey St., Boston, are engineers, 
WATKRTQWN—The Hood Rubber C 
Nichols Ave„ is compiling the erection 


Escanaba— The Univerwal Magnesite 
Products Co , recently organized, has leased 
a local building end will commence the 
immediate installation of machinery for the 
manufacture of composition materials for 
construct fmi service, magnesite stucco, wall 
plaster and affiliated products. U K. 
Kdw'urds is president; atid P. L. Sullivan, 
v ice-pi c.sident and general manager. 

Mpskkuon — A 1 -story foundry, 120x220 
ft estimated to cost about $175,000, will be 
ronstructed at the plant of the Piston Ring 
Co. to be used for the production of steel 
eastings 

Ontonawon — T he Ontonagon Fiber Go., 
now being otgamzed. has taken over Ibe 
fotmer lot al plant of the Northern Fiber 
Co. t cm pot aril v abandoned in 1921. The 
null is designed for tiie manufacture of un- 
bleached soda pulp, and will be remodeled 
hv tiie new owner for the production of 
bieinhed and unbleached sulphate pulp and 
soda pulp Equipment will be Installed for 
a dailv capacity of about 75 tons of ma- 
terial, and it is expected to have the plant 
1 e.idy foi service before the close of the 
vear 1> Clark Everest, one of tiie heads 
of tin 1 Kwing-Everest Pulp Go., Merrill, 
Wis. and sooretatA and general manager 
of the Marathon Paper Go, Rothschild. 
Win , is one of the principal organizers of 
tin new Ontonagon company. 

New Jersey 

Fouos — The Fords Art Stone Go. ln< , 
lias (ommemed tin* erection of a new 
1-stoiy plant addition, and plans foi the 
installation of additional equipment 

Nkw auk— The Metal Pioducls Go. liit 
Lnfajetle St., is arranging for Urn immedi- 
ate rebuilding of tin* portion of its lacquer 
department, damaged by fire, march 12. An 
official estimate of loss has not been made 

Nf.w'ahk -J. Hague Annitage & Sons, 
Inc , Thomas and i>nwson Sts,, manufac- 
turer of waterproofing products, coated 
specialtU'S, etc, lias acquit ed the vacant 
plot of land, 100x225 ft, at Dawson and 
P irkhurst Sts , in tin* vicimtv of its plant, 
foi proposed futme additions. 

New York 

Niauaha Falls — T iie Pittsburgh Metal- 
lmgical Co, Hlgiiland Ave , is planning foi 
tiie t ebuildmg of the portion of its plant, 
desti overt )>> 111 c, March 12 

GLKN Pakk — T he National Papei Prod- 
ucts (Jo. Carthago, N Y., has negotiations 
in ptogrcHs for n lease of the C. R. mill of 
tiie Intermitionnl reaper Co., located at Glen 
Park It is purposed to improve tiie plant 
upon acquisition, with tiie installation of 
equipment for the manufacture of tissue 
and ot hot papers 

1th vcA Cornell I’nivetsitv is planning 
for the 1 obuilditig of tiie portion of the 
lahonilotv of the Sibley College, of Engi- 
neering, destroved by fire March 18, with 
loss estimated at $10,000, 

Ralston Sim— T in* Adirondack Paper 
Corp . itHciifly organized, lias leased the 
local mill of the Island Paper Co. for a 
new plant, and will take immediate pos- 
session improvements will be made and 

necesMM c equip merit inftttillerf The con 1- 
panj Is headed by F B Oldham, Newton- 
vllUi . B. G MacDonald, Albany; and L. C. 
Case, Gmlderland 


North Carolina 

Kerxkrs vjlld — The American Iron Works, 
P O. Box 13S. recently formed with a capi- 
tal of $75,000, is planning for the Greet Ion 
of a 1 -store foundry in connection with its 
pioposed Imal plant, to bo equipped for the 
manufai tore of iion castings. A 2-ton 
' upola will he installed O. I,, Smith is 
set 1 efan 


Ohio 


Coshocton — T he Pope (Josser China Ca 
will soon commence the erection of an ad- 
dition to Us plant to cost about $25,000. 

Oklahoma 


Monterey, Mex., Is considering plane 1 
the construction of a branch plant at Ai 
more a site is being selected in 1 
vicinity of glass sand properties. 
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Oregon 

Portland- -The Astoria Brick & Building 
Material Co. has purchased a portion of the 
fujmrr property of the Northern Pacific 
Brewing Co., and plans for the erection of a 
ne w brick -manufacturing plant, with initial 
i a parity of 65,000 bricks dally. The main 
building will be 100x200 ft. 

Pennsylvania 

Hakiusuuiu}— T he Harrisburg (las Co. is 
planning for extensions and Improvements 
m its artificial gas plant, to include the in- 
'■t. •illation of new compressors and other 
machinery. 

CouAuroLia — The Vulcan Refining Co., is 
planning for the rebuilding of the portion 
of its local oil letlnery and byproducts 
plant, destroyed by fire, March 12, with loss 
, stiniated at close to $60,000, Including ma- 
thinciN The wax plant was destroyed 
Thomas Allen is general manager. 

Bhalunii- The Consumers’ Gas Co. a sub 
-nil, ii \ of the Cnltcd (las Improvement Co, 
lb i i.i d and Arch Sts., Philadelphia, has 
pm (based additional property at Willow 
(hove, as a site for the construction of a 
m w aititicial gas plant. 

ITmmi nun— The Federal Enameling A 
Stamping Co, Melvees Rocks, has plans in 
pi ogi ess for the rebuilding of the portion 
ul its plant, destroyed b.\ file, March 12. 
with loss estimated at $250,000, including 
buildings and machinery. 

South Carolina 

< Iukkn vv ooi) — The J W Hprole Oil < ’o is 
onsidei Ing plans for the rebuilding ol tin 
portion of its local plant, recently destroyed 
l>\ file \n official estimate of loss has not 

been made. 

TenncHHce 

Gallatin — T he Gillespie. Oil Corp is 
planning for the installation of additional 
m iclnnery at its local oil refinery The 

< opacity will be increased 

VI km i*u is- The Railway Paint Pioducts 
A George M Tagg Paint Companies, Com 
solidalrd. Inc., recently formed i»y a merger 
"f the two local < omparues of names noted, 
n planning for the installation of addi 
tional machinery at its plant foi huge in- 
( lease in output George M 'Pagg heads the 
' empam . 

IiKWism in, — The City Council is consrdei- 
mg plans for the Installation of a new flit r h - 
lion plant at the municipal waterworks 

Texas 

Eukctua The Griswold oil Co will soon 

< oiumence the construe tlon of a new refin- 
ing plant, with dally capacity of about 2,500 
bbl . estimated to cost close to $5(10,000. with 
m.H Inner v A gasoline refinery will also be 
built, costing approximated $100,0(10, with 
‘ ( icking" machine!) and other operating 
• •(|iilprrierit 

Eastland Tlie A i ah Gasoline 1 Co lias 
plans m progress for the construction of a 
new gasoline refinery, with daily eaparit\ 
of 10,000 gal , estimated to cost approxi- 
mately $150,000, with machineiy 

White Castle — G N Poise, operating a 
sugar ciine mill, is planning for the In- 
stallation of new crushing machinery and 
other equipment 

Dallas- The Dallas Relimng Co, ic 
centh incoi porated with a c apital of $175.- 
lias pun baaed propel ry on the West 
l>allas Pike for the construction of a new 
gasoline refinery An oil-refining ■ plant 
" dl also be erected, with Initial daily pro 
dm lion approximating 1,000 bbl. The in- 
stallation is estimated to cost about $150 - 
•>00 o F Kullenber g heads the company 

/VhiLViNE — R. K. Wooten, Chlckaaha, 

5 ‘Vtl .i and R M Simmons. Sweetwater. 
Tex , have organized a company to con- 
struct and operate a local cotton oil mill 
(‘lan.s will be prepared and work placed in 
piogresa at an early date The plant is 
estimated to cost $350,000, with machinery 

Austin — J. W Hassell, formerly chief of 
the* gas and oil division of the State Rail- 
road Commission, is at the head of a new 
company which purposes to construct and 
operate a plant in Stephens County for the 
production of carbon black, utilizing resi- 
due natural gas from casinghead gasoline 
plants. The initial Installation Is estimated 
to cost $300,000, with machinery. It will 
be located in the vicinity of Breckenridge. 

Fort Worth — T he General Foundry Co., 
lately organized, has acquired property at 
607 North Main St., and plans for the Im- 
mediate installation of equipment for the 
production of grey-iron castings. B. N. 
wadiey is president, and T. H. Stewart, 
secretary-treasurer. 


Virginia 

limn mono — The Standard l‘a per Mfg. 
Co . Hull and Canal Sts has awarded a 
contract to the Wise Granite & Construction 
Go , American Bank Bldg., for the erection 
of a 2-story plant addition, 64x110 ft, to 
cost about $35,000 M. E Wright, Ameri- 
can Bank Bldg., is architect 

Rich mono -The Southern Crocket) Co 
is planning for the rebuilding of tin pot - 
tlon of Its plant, ree«ntl> destroyed by fire 
with loss of about $25,000. F K Socoloff 
is president. 

Vermont 


Hi tlanp — The Rutland Fire Cla> Co has 
plans under consideration for the election 
of an addition to Its plant on Curtis Avo , 
including the installation of additional 
equipment 

West Virginia 

Keysek — The Cit> Council is perfecting 
plans for the installation of a new tlltiation 
plant at the municipal waterworks, esti- 
mated to cost about $00,000 G J> Wain- i 
is <it> clerk 

Fairmont — T he Consolidation Coni Prod- 
ints Co will soon commence the installa- 
tion of a byproducts coke plant at its local 

pi Opel t|i*v 

Canada 


Mkkkitton ont -Tito Gmdcn City l’a pc i 
Mill-, Lid, St Catherines, specializing m 
tin production of tissue and light-weight 
papers, IS planning for the early erection 
of a new mill at Merrltton. G. H. Gardner 
l 1 - president 


Industrial 

Developments 

CmtvMic The Colfax Grain Tile Co Col 
tax. lnd, G planning to resume pmdmtion 
wit inn the next few weeks The woiks hue 
In-eii idle for about 3 years past 

The [locking Valley Pioducts Co. 
lumt, us, () , mnnufnetui et of Hr i* K and 
hollow tile, is arranging for immediate In 
< i ease in production, and will place the 
plant on a capacity basis. 

Hue to natural gas seauity in the Ha si 
Liverpool, <1, district operations have been 
,111 tailed at a number of the general ware- 
plants during the past few weeks Older- 
on hand an said to warrant maximum out- 
put, and resumption on full schedule will 
|» earned out as soon as fuel is available 
The Mid-Continent Clay Co. I’eiu, Kan , 
will devote its t-ntire production to looting 
tiles and purposes to develop a maximum 
output in this Inn- Tin- manufacture of 
face brick will be discontinu'd 

The Acme Brick <’o , Forth Worth T<;\ . 
I.-, running full at its plants at Denton, MiH- 
s.ip and Bennetts A portion of the output 
is devoted to firebiiek and special molded 
shapes The plants have- a gross output of 
1 5,1100,(1(10 bneks per %«ar The present 
s, hedule will he maintained for an Indefinite 

pel md 

Tlie Hazleton Brick Co, Hazleton, l’a. 
has :u ranged for tlie immediate resumption 
of operations at its plant, and will run on a 
full c/ipnclly schedule until further notice 
Recent orders aggregate close to 1.000 , dun 
In nits for immediate delivery. A full work- 
ing lone will b*- employed 

Paper— Tito Flower City Tissue Mills, 
Scott hv tile, N Y , Is arranging for the / e 
sumption of production at an early date 
•md will make a number of improvements 
m plant and machinery The mill has been 
dosed for more than 12 months past. 


Tlie St Lawrence Paper Mills, T.td . Three 
Rivers, Que , will soon stmt the tc, mid ma- 
chine at its rufll The first paper machine 
at the plant is now in full operation Thp 
working fence wull be increased 

Paper mills in Wisconsin are increasing 
production, and the majority aie giving cm 
ploy ment to full working forces. Orde rs 
on hand are said to insure capacity for 
several months to come. 


The Grans Fibre 


In wnrtce early inFsbruary. The bulk of 
production Is devoted to newsprint, utilizing 


& Paper Co., 


saw-grass as raw material, 
force will be advanced. 


The working 


The Provincial Paper Mills, Ltd., Port 
Arthur, Ont„ has commenced operations at 
its new local mill and will gradually ad- 
vance production. A large working force 
is being employed. The plant will be de- 
voted to the manufacture of fine papers. 


Cement — T he Lehigh Portland Cement 
Co., Allentown. Pa , is pushing construction 
on its new mill at Tarrant City, Ala., and 
expects to leave the plant ready for opera* 
tion late in May. Tlie company is main- 
taining active production at its Lehigh 
Valley mills 

The Atlas Portland Cement Co is run- 
ning full at its large mill at Northampton, 
i'li., with tegular working fores', and will 
maintain tin* seheclulc loi an indefinite 
period. 

The Intel national Cement Co, Kansas 
City, Mo , is advancing produc tion at its 
different mills Plans rue being perfected 
for earlx enlargements in the plant of the 
Bonner Portland Cement Co . Bonner 
Springs, Kan 

The Phoenix Portland tYinent Co., 
Nazaieth Pa . G making reads fot early 
opci aliens at its new plant at N'oith Birm- 
ingham. Via, and it is evptatiai to have the 
unit i unmng lull within <»<> da>s The plant 
was ouglnally scheduled to commence) 
nmmilneluie in June It has a lated ca- 
paeit \ of more than I.oiid.ihhi bbl per year. 
Tlie compan) is maintaining lull opera- 
tions al Its Na/alcth plant 

Glass The Inland Glass Co, Chicago. 
Ill, specializing m tin 1 production of illu- 
minating glassware', is advancing operations 
at its tiep local plant at OKU West 65th 
St The faetcu \ was placed in opeiation 
about the middle of Penman The work- 
ing force will in m< teased 

The Ann-ticnii [’late Glass Co, fames 
city, Pa, leecnth acquit cd h) the Durant 
Motor Co , is giving emplov merit to about 
5 mi operative's on a full time basis Wages 
have been mix am id Id pet rent since the 
acquisition of tin piopeitv bv the Durant 
inter est'- 

Window glass plants to Western Penn- 
svlvanla an i unmng at maximum capacity, 
with lieaw onh'is on hand to insure this 
schedule I’m a number of months to come, 
Plate glass plants also report an unprece- 
dented demand for mutciin] and are giv- 
ing emplov merit to even available worker. 

The Nation, il Plate Glass Co, Blairsville, 
Pa. an mliiesi of the Plshet Body Co., 
Detroit. Midi, manufacturer of automobile 
bodies, is i unmng at full capacity with full 
working tone and will keep to this sched- 
ule indefinite B Emplov ecu have been 
given mi advamt in wages, averaging about 
h < cuts ,m hour 

Ikon \\p Stic h. The Stewart Furnace 
c’<>, cp \ eland, <> , is making icady to blow 
m its sta«k at Sharon, Pa. at an early 

date 

The Teiuns-e- Coal, lion dt Railroad Co., 
Birmingham, \la , is pu pating Its old Ox- 
moor lot nan I’m lhe lurch, and expects to 
blow in the mill at an e/ulv date. 

The MeK'efrey furnace, l^eetonla, O., in 
planning to go into blast al an early date* 
The unit has been made iradv for service, 

Tlie Jones dv Gnughlln Steel Corp., Pitts- 
burgh. Pa . has all of its blast furnaces on 
tlie a < f i v i list, and purposes to maintain 

tins siinduh for an indefinite period. 

The Woodward him Co, Birmingham, 
Via. will soon place its se« ond blast fur- 
ir/ii e m op! ration at Vanderbilt. The unit 
Ins been n paired and made ready. 

The Reliance Coke Co, Youngstown, 0, 
will blow in i ( h Ella furnace in this dis- 
trict al once 'Hu' stack has been Idle for 
about 26 months 

Steel ingot and pig-lion production in tiro 
Pittsburgh, I'n , district is exceeding the 
best wat -time records Every furnace now 
nil tlie active* list will he continued in blast 
f"i \ < r a I w < ( ks to come 

The East Rolling Mills, Inc., Baltimore, 
\l</ sp< < ia/izmg in the manufacture of steel 
sheets, is running nt maximum capacity, 

and will adhere to this schedule for many 

W ! etlH to i Will' 


Twenty of the thirty steel mills of the 

'•irnegio Steel Co, at Farrell, Pa , were 

ISmed to < urta.il operations for dnvs dur- 
ing the pant fortnight owing to shortage of 
raw materials Resumption has now been 
! (Touted Employment is being given tn full 
working fences 


Miscellaneous —The Sinclair Consoli- 
dated Oil Corp.. New York, is runnli 
at its East Chicago, 
breaking previous f 
GUi 



Coke plants in the vicinity of ‘Conn ,. 
vllK Pa., are running at maximum capac- 
ity, and the highest production record dur- 
ing the past 3 years Is being made on a 
basis of 260,000 to 260,000 tons weekly. 


The Tennessee Copper & Chemical Corp., 
61 Broadway, New York, Is maintaining ca- 
pacity production at its sulphuric acid 
plants in different parts of the country. 
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Manufacturers’ 

Catalogs 

Tmk Jit '.<.1 i.s-Colks Knoim piiing Co, 
New VtM k, ill .1 4 -pHgf bull, till hi\i |f th- 
prlmlplrf- of np.q ation of tie \ • 1 1 loir Up* 
of ltuggb s ' 'oleH iIik o. oihI t;iv«^ iiifotm.i 
tion on ill > ini' piobbrii'' in a « on< i • * • 
so us to ^.ivi tune uml > • I pi( nt I o > 
which mi of pull iriiln r import , him to « 14:1 
peers mid ,illo\\ them to I pit Ilium 11 
information, nt least, on tin < In,- of <ln« 1 
the\ would nqillie for tin p.uti'id.H pi oh 
lem nt hninl 

The Mi si sai i, tv VrruA'i'i s <'<> i ’n • 
font nil. r.i , Ini'- issued ,1 III w « in ill 11 d* 

scribing the r.uiiell (Jus Mask lor 

menial in 1 ds m the chenm ,d dve, paint 
paper, etc IlldllSt I leH It desillhi-i (In \ 1 
rlotis t> pe* of masks for \mlolt* f 1 ■< <- 
There has also beep puldhiicd b\ t h* smi' 
compmiv a rJi.uhii desi 1 dung paitnulnh 
the Hun ell Ammonia Gas Mask 

Tiik DkLanal Steam Ti iu;i\e ' ’o , Tun 
ton, N. J. hfr i ‘sued a folder on I >1 Laval 
equipment fm the ManpieMt ('• merit * 'o 
and anot In 1 on *<piipiin*nl m th< C'im o 
Wiliam. tli Pap. 1 Mill It has' <L |s,. puh 
llshed two luilh tins "Plants and Pnnlmi 
is the title of one book 1 <t. whhh hi leth <P 
si'ilbev- ih* - 1 » 1 1 < and mull i-Htaue st«,m. 

tuibiln i, (1 lit 1 if ugal pumps, blown is and 
.mnpresson and specd-i educing gear 11 in 
which that none. 1 11 lias spei lali/erl sum H 
estabil, shun nl in 1901 The otln 1 hookk t 
Is on small Mligle-itag.' centrifugal pump 
fot motoi or belt drive These pumps .11 < 
made In 1 J and 2 -m ni/.rs, and an de 
signed for .apmiths tanging Horn 5 g.d 
per minute against 10 ft head up to G’.n 
Kid pi 1 mimili against I Ml fl leaul Tin' 
eontain levs and simple paiP. whnh an 
immufm tin ed to limit gages to msiue in- 
tcrehangenbiPt v The booklet giv. eom 
plete tables and Inst 1 notions foi seUstnq 

f mmpH foi dltfeient conditions, and explain* 
low to dril l mine the propel Speeds alid 
bow to a. 1 «M t piping, valves, llttings and 
driving jpulle \ 01 motor to sei 1111 an elTI 
dent anu satisfa. tory Installation 

TlfW 1 NTKIl N ATIoN At, CoMIUSTION E\(.l 
nkkking (’oiti', New Ymk, in a cotnleipi d 
pamphlet d'sitfhes all Its pioducts 

SKINNER S 1 1 Kit MAN & EbHEI.EN. lNe .'IS 
I to v Is 1 01 1 St, Boston. 17 , Mass, has issued 
a iiooklet entitled ‘‘An Introduction Mi 
Hanker Mi . 1 old Man Chemistiv" Thu is 
a iepi odii. tion of an article In J.ttih 1 11 
Collllis published m a in cut lom ■>!' 
f’’nrbt n’ Mm/a. 1 in 

II S I! W l '< »» ' l l It A N I 1 < '(MU' , 1 ’hll’idi lplila 
l'li, has Issued a booklet entitl'd “ I* « • <1 
Watei Hiatus In Theli ({elation to SI. mi 
Plant Hill. lenev ” It informs in that "The 
te\t maltei n not piinmih dcMilptlvr "(' 
appJinitlls, but lathei 11 pi .‘.Mentation of tin 
them v and pontile of hoilu f« . d watu 
heating \ller showing that the most • lit 
elent steam ( \ ( le is tin* one In which the 
feed watei C (mated flOtll hot Well bill 
pel u t lit e to hot lei lent pet ,‘ltlll e |»\ tin ns« 
of steam withdrawn during expansion, va- 
rious ptiielhnl fmnis of appui'itm and then 
uses me taken up, including vjiunnn de 
aerating hentus bark pie- sme heal. o. 
heaters in .nnjumtlnn with make up w itu 
evaporators, feed Wilei healing h\ Huge*, 
different methods of enntrol foi obtaining 
eontlmious heat letlanee b ater; 111 ( onnee 
turn with e.vlmusi steam heating s\ sit-in , 
heaters in conjoin turn with hot watei belt- 
ing and servhe system*. nn hiding In ateis 
operated at temper, atm rs Ixdow "12 ih g G , 
.(Unbilled heaters and softeners and com- 
bined hen lop' and feed watei n.Mus Tin 
feed water t» mperature best fm plant tfh- 
cteiicN Is not a shin pl\ . 1 . 'lined quantity, as 
It Is found that the teniperatin . un vaiv 
through quite a \\nb“ range without sen 
ottsly afTeetmg ovetall eeonomv With the 
vaemini deaeiating tvpe of heitei, this In 
comes entireh piaetiuible -that is. the tem 
peratuie of the feed water 1 i*es and falls 
ueemding to ttu lelatlve supplies of < on- 
densate and attxlltan exhaust steam m 
bled steam, without lequlnng .lose eontiol 
by the Attendant The pamphlet should be 
of lively and timely Intel est to designer, 
manageis and operators of steam plants" 

Tllic liOt is Niaia Co Milwaukee, Wls . 
has issued Hull, tin 4 <M 5 . desu thing and giv- 
ing full Information with regard in the L A 
Tvpe H D . lteavv duty motoi 

Tun Ali'Xa ndk.h MtuuuN Co , Baltimore 
Md., rails attention to a miniature catalog 
covering the Milburn line of welding and 
euttitig equipment, ranging from the small- 
est torch to a huge com pressing plant Copy 
will he supplied upon request 

l*0MK8Tie Laundry Equipment Corp., 

New York City, announces a new catalog 


illustrating and descr iblng superdrying 
equipments for extracts logwood, fustic, 
gamlnm , eti , vegetables, fruit and foods 

i. lehv (bating), aniline d\ts and pigments, 
p.iph 1 inaehe fm ms and products, oxblood 
md packing house materials, drug extracts, 

■ ,1 nd v glue, silks, enamels, white lead. etc. 

Herman' N Hot//, New Ymk < ’it v . is dts- 
1 r Uniting 1 e it, dog . nlitled "The Hoi/, The- 

j. iMopt," winch des. 1 iln S .til ;i|»|MiatUs for 
ih. Klifdib Jind (ouveni.nt no asm einent of 
Ho . leu ,i< tei i -,tn "angle of contact “ 

( tliel'i") hot we* 11 liquids mid solids and Is 
pm to III. II )\ us. fill fill the* d.-tei mumtion 
nl th. “lubricating eflh ion. > ’ of oils nioi 
. m isfs based upon thou .idio'siv. fotees 
l<> no ial sill faces 

'I’m Fi i/ion Cn . Knoxvill', Turn , in a 
In |i ig< booklet iliust rites arid d« s< t ibc*s 
,s\ Ifthoii leui[H'fnlui' icgulatm- lm auto- 
III Mil 1 1 1 V 1 11.1 acciiiatelv Mglll.itilig t ♦ rn- 
l». 'atm. of liquids 


New Companies 


Tii 1, Monroe I’aitr *’o. Momoi. Mieli. 
Ill to Oil llu orpin ated W'ltll .1 capital of 
j, m nan, to maiiufac tuie pain 1 specialties 
Tin iik oipoialnis aie E \ Mil. Ik II, I'oledo, 
(> md I'jmik L A Mitchell ,'!11 Smith 
M 1 hmgtmi St Momoi 

si WIKIITIW' ClIKMll'Al Lvi.ouvrouiKs 
Ise Hiooklvn, N Y . cure of E A Deutsch- 
m. m ti Court St, lhooklyn, represenla- 
li\., has heen inc'orpm ated with ,1 capital 
ol 'f, C, ohm. to nuuiufaetuie .hemietil prod- 
uct The iik 01 poi at ms ate C C Hnget, M 
IsopJei mnl M I, N'atliansoii 

Tiik Cknkrvi, 1 ’roimmts Co tiRli South 
Miup St, Ikiltimoie, Md . lias been incoi - 
pm Me.l with ;i capital of $100 Odd, to manu 
In Him l.Mnuatoiv gltissw.il. and other 
hhm.itoiv products The ineoi pot aloi s ate 
Itolmnl H and Edward W Hannon, and 
< • K I tell, soil. ,Ii 


'Fill' Century \ arnisii Kemovkk Co. 
‘H-'hl Indiana Ave , (Chicago. Ill, has been 
unorpoiab'd with a capital of $ Ij.T.OOO, to 
muuif otiu. (hemi.nl and affiliated special- 
ti< ' Th. uomiuirators an I 0 I 111 Stone, 
C c !*. , icl\ and l'Yank Tomsak 

’I'm Itu: Stunk C.ap lluiriv ’) , h,e Co., 
Inc. fhg Stone <iap, Va , has been ineor- 
pm at. d with a capital of $100,000. to manu- 
fniltiie brick, tlh' and other Inline d clay 
piodu.'tH The fncorpoi atois me W W. and 
I C Taylot, Hlg Slone (Jap, who will act 
.1 pre aident and xccretnrj. respe< lively. 

'Fmk Eiric Zonk Lupkicatimi Co, ("ollege 
C'.tnl L I , eme of (Jtieinsev & Hiiernnoy, 
1 un. in. 1 , H I . rept esentativ cs lias been jn- 
1 "i po 1 . 1 1 . d wllli a capital of $20,000, to 
in inula. hm> oil products The incorpora- 
te^ an T H Doremus, C, s Miller and 
( . \ Humilsev 


Fiii' ItA’vn ( '11 umic \l c.», rinl.ulclpbia, 
Cl. ha- he. n uumpoialed with a capital 
ol $110,00(1 to manufac tin •• chemicals and 
' hemic al Iryproduc is L II Her hold fiOK 
Noith 10th St, I'ldhtdclphl .» is tn asm et 
and 1 epi esentativ. 

Tiik Sot rn west Tan mm, Co, Spring- 
's'll. Mo, Ims been mem pin ated wuth a 
(apilal of $100,000, to manufacture leather 
Pt ('duels Tin' Incut j.ora tors are \V K 
Wolfe, E M Mitchell and W E Ogston all 
"f Springfield 


\ .1 . has hem incorporated with n'eapiti 
of jr.ou.ooo, to nianufaetur e grav Iron eas 
ln u 'i'hc company will take over the font 
div hei etofor.' operated under tlic name < 
lb uthei Hrothers, 7th and Bergen Sis Tt 
un m poratm s an Frank, Frederick an 
I' iniiels Ueuther 


» Jilin.' v St Chicago, 111, has been inco 
noiat.d with a capital of $10,000, to mam 
1 , 1 . tine chemicals nnd chemical byproduct 
the Incorporators are Morns llcmorof 
Kuthstein and Heorge .1 Teller 

Tiik Iji ukkyk Tii.k ('<>., York, Pa., cai 
o th.' Delaware Registration Trust Cc 
u0 Market St., Wilmington, Del., repn 
‘ ‘ tuative has been incorporated with 
• apdal of $<57.0,000, under Delaware law 
<0 manufacture tile and other eeram 
pi .duets The in. orporators are M V 
I'di'sscr, C J Drove and J. 0. Strnyer, Yorl 

The Mxjog Oil & Rkfinino Co. Ind 
urn polls.. i n( i has been incorporated with 
inpltal of $100 000, to manufacture reflm 
petroU'um products The incorporators ai 

mi‘ E u- 1V,Ty aU(1 KlHot 

all of Indianapolis 

The Chf.stkr Brick Corp, Chester Pt 
„ w> en 4 Incorporated with a capital < 
$a 0 000 , to manufacture brick tile ar 
other burned day products. Edward 1 
Burton. <15 East 13th St., Cheater, is trea 
urer and representative, 




Coming Meetings 
and Events 

American Association op Cereal Chem- 
ists will hold its ninth annual convention 
at Hotel Sherman, Chicago, June 4 to 9. 

AMERICAN ASSOCIATION OP ENGINEERS Will 
hold its annual convention in Norfolk, Va.. 
May 7 to 9. 

American Chemical Society will hold Its 
spring meeting April t to 7, 1921, at New 

Haven, Conn. 

American Electrochemical Society will 
hold Its spring meeting May 2, 4 and 5. 
1923, at the Commodore Hotel, New York. 

American Foundkymkn’s Association 
will hold a meeting in Cleveland, ()., April 

28 to May 4 

American Has Association will hold its 
annual convention the week of Oct. 15 at 
Atlantic <’it> An elaborate exhibition of 
gas-mnkmg mid gus-utillzatlon equipment 
is planned 

American Institute op Chemical Engi- 
neers will hold its summer meeting June 
20-23 at Wilmington, Del. 

American Leather Chemists Associa- 
tion will hold its twentieth annual con- 
vention at the Greenbrier, White Sulphur 
Spnngs, W Va., June 7, 8 and 9. 

American oil Chemists’ Society will 
hold its annual meeting at the Eastman 
Hotel, Hot Springs, Ark.. April 30 and 
May 1 

American S<m ikty op Mechanical En- 
gineers will hold its spring meeting May 
"8 to 31 in Montreal, Canada 

American Society pur Testing Ma 
TER lALS will hold Its twenty -sixth annual 
meeting at the Chalfonte-H addon Hall 
Hotel, Atlantic City, beginning Monday, 
June 25, 1923, and ending either Friday or 
Saturday of that work 

Canadian Institute ok Chemistry will 
hold its annual meeting in Toronto, Mnv 29 
to 31 

Engineering Section of the National 
Safety Council will hold a mid year salVtv 
1 .inference April 17 in the auditorium of 
the WeGein Society of Engineers 

Iron and Steel Institute (London) will 
hold Its annual meeting May 10 and 11 at 
Ihe House of the Institution of Civil Engi- 
neers, lAnidon, S W. 1 

National Association of Manufactur- 
ers of the United States of America will 
meet in annual conference May 14 to 10, 
Inclusive, at the Waldorf-Astoria, New 
York City. 

National Exposition of Chemical In- 
dustries (Ninth) will be held In New York 
Sept 17-22 

National Foreign Trade Council has 
postponed Its annual conference from April 
25, 26 and 27, to May 2, 3 and 4. It will be 
held in New Orleans, La. 

National Lime Association will hold its 
fifth .num.'ll convention at the Hotel Coin- 
moclme. New York »’’ty June 13 to 15. 

Nation \ i, Symposium on Colloid Chicm- 
imtrv will he held at the University of Wis- 
consin, June 12 to 15 

Society or Chemical Industry Cana- 
dian Sc. tion, will meet in Toronto, Mav 

29 to 31 

Nbw Jbrrbt Chemical Society holds • 
meeting at Stetters Restaurant, 842 Broad 
St., Newark, N. J., the second Monday of 
every month. 

Society for Steel Treating — Eastern 
sc.tional meeting will he held June 14 and 
L», in Bethlehem, l*a. 

Society ok Industrial Engineers, with 
headquai tors in Chicago, will hold Its spring 
convention in Cincinnati. Apt i] 18, 19 and 
2(1. 1923 The major subject will be “Man- 
agement Problems of the Smaller Plants" 

A Paper Industries Exposition will be 
la id In Grand Central Palace, New York 
City, during the week of April 9, 1923, by 
the International Exposition Co 

The follow ing meetings at e scheduled to be 
held in Kumford Hall, Uln inlsts’ Flub. East 
41st St , New York City ; April 20- -Society of 
< heml.al Industry (in charge), American 
Electrochemical Society, Soci.de de Chimie 
Industrielle, American Chemical Society, 
joint meeting May 4 — American Chemical 
Society, regular meeting. May 11- Soetete 
de Chimie Industrielle (in charge), Ameri- 
can Chemical Society', American Electro- 
chemical Society, Society of Chemical In- 
dustry, joint meeting. May 18— Society of 
Chemical Industry, regular meeting. June 
8 — • American Chemical Society, regular 
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Economic 

Staten m an ship 

F ROM some quarters comes the comment that the 
preliminary report of the Committee on Business 
Cycles and Unemployment just otr the press is merely 
an attempt to lock the stable door after the mare is 
gone. These critics are ill advised, we believe, even 
though in many industries unemployment has long since 
given way to labor shortage. The fact remains, as 
Secretary Hoover points out in introducing the com- 
mittee’s report, that “the slumps are in the main due to 
wastes, extravagance, speculation, inflation, overexpan- 
sion and inefficiency in production developed during the 
booms.” The strategic point of attack, therefore, is 
during a period such as the present when rising markets 
and rapidly expanding operations threaten to precipitate 
us into another trough of depression and hard times. 

This report is from a committee of prominent busi- 
ness men and economists, appointed in September, 1921, 
during the President’s Conference on Unemployment. 
For over a year it has been engaged in a most exhaus- 
tive investigation into the underlying causes of periodic 
business depression. Its conclusions, therefore, are of 
more than passing importance, even though the com- 
mittee proposes no startling new remedies or economic 
panaceas. 

The suggested measures fall into two classes— those 
designed for the control of excessive expansion during 
the boom periods and those that will reduce the extent 
of the subsequent decline. In the former category are 
the recommendations for measures which will impress 
the business executive with a better understanding of 
the business cycle. This implies a knowledge of the 
fundamental data of business- -the intimate and com- 
plete statistics of production, stocks, consumption and 
employment. Stress was also laid upon checking credit 
expansion by the banks and the possible control of infla- 
tion by the judicious exercise of power already held 
by the Federal Reserve system. But of basic import- 
ance, it would seem, is the recommendation that the 
individual should conduct his own business so as to 
avoid dangerous overextension of inventories and fixed 
capital — the two primrose paths to business failures and 
unemployment. Stabilized operation on the part of all 
industries is, of course, the keynote of the whole 
program. 

The committee finds several methods for breaking the 
fall during the decline in the business cycle. It points 
out that construction can act as a sort of balance wheel 
on the ups and downs of business. A large program 
of governmental and public utility construction in times 
of depression is a well-known remedy of recognized 
effectiveness, and we are now reaching a period when 
the opposite policy of retardation is perhaps in order. 


Other suggestions applying more directly to unemploy- 
ment, during depression refer to the use of unemploy- 
ment reserve funds, and the expansion of federal, state 
and farm employment bureaus. 

Apart from its conclusions and recommendations the 
report is significant in that it forms a part of a vast 
program of national issues that we like to place in the 
category of economic statesmanship. The guiding influ- 
ence in this movement is Secretary Hoover, to whom the 
public is indebted for his efforts to replace politics with 
business judgment and constructive economics. 


Scrap the 

Obsolete 

W HEN the comedy financier buys into a manufac- 
turing concern, votes himself onto the board and 
into authority, he requires, first of all, something to 
boast about. Most of us grow vain with success, and 
we should not begrudge vanity in others; it is there- 
fore natural and to be expected that such a new 
authority “wallah” should feel his oats and step high. 
The chances are that he knows practically nothing of 
the business and he will be quick to declare that he 
does not propose to address himself to “details.” There 
is but one thing he can do besides drawing the salary 
that he provides for himself, and that is to cut out 
what he calls “dead wood.” Stockholders love to hear 
of the elimination of expenses, because expenses inhibit 
dividends. Something must be cut out to enable him to 
announce his slogan, and if the scientific adviser does 
not beware, the research laboratory will be the first 
thing to go. Indeed, it is up to the scientific adviser to 
find something that he can spare without the sequel of 
commercial tragedy; something that the new dictator 
can call dead wood, and cut out to heart's content. 

But there is another side to this problem that old 
manufacturers who know their business, and experi- 
enced technologists as well, all too often neglect for 
fear of the venture. This is to scrap important parts 
of a plant as they become antiquated. Apparatus 
ceases to be perfectly good as soon as it is improved 
upon. The mere fact that an apparatus functions as 
well as it did several years before does not suffice if 
something to produce a better yield or a better quality 
has been invented in the meantime. Soon other appa- 
ratus is likely to show the same defect, and when a 
whole plant is out of date it usually requires an issue 
of bonds to save it -provided always, first that the 
bonds may be sold, and second that the banking house 
that sells them does not want a perpetual grip on a 
large part of all possible profits in the future. 

In one important industry in the United States the 
average life of a layout is from 15 to 20 years. In 
Germany it has been the custom to renew the same typq 
of plant about once every 5 years. . Now, how on earth 
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can an old works of 20 years’ standing compete with 
an establishment that has been renewed three times 
during the 'same span? It is out of the question. It 
takes both courage and understanding to scrap an 
m apparatus that is unimpaired by weai. What to put on 
the scrap heap is one of the hardest dei isions to make 
in industry. Results are likely to lie fatal if ignorance 
enters into the discussion. It takes a real man to 
choose. 

Apropos (if this very problem let u- quote a sentence 
from a late address on (‘ducat mn 1>\ Dr. Stearns of 
Andover bet ore a group of newspapei and magazine 
editors and writers. We think it fit > “It is the very 
abyss of error,” he exclaimed, “to hold that the pur- 
pose of education is to teach boys to obc\ . Our business 
is to teach them to choose!” 


“The Heathen Chinee 
Ih Peculiar^ 

4< T1 TURN 1 lived in China,” said a companion at 

VV dinner lately, “I had very little difficulty in 
getting things done. That is, I had practically no more 
difficulty after 1 learned how to give instructions. This 
consisted in announcing what I wanted or the thing I 
desired done, and saying no more about it Trouble 
came whenever I attempted to tell a Chinaman how to 
do a thing. That invariably confused him, because in 
every possible way the East differs from the West. 
The carpenter draws his plane toward him instead of 
pushing it away ; he draws his saw up instead of forcing 
it down, and the saw-teeth are adjusted to this practice; 
the new-horn infant puts the flat of his hands up to 
his eyes when he cries, and not his knuckles the way 
our babies do; indeed every method seems to be as 
different from ours as it can be made to be. Tell a’ 
Chinaman what you want, and he will get it or do it 
for you in his own way, but do not undertake to tell 
him how. Ib* is competent and practical, but also in 
his own way.” 

This brought to mind a little 94-page book, called 
“Inorganic Chemistry,” by Z. C. Daze, paper-covered, 
printed in English in China. Mr. Daze is now teaching 
chemistry in his native country, but a number of years 
ago he was a student under Prof Ralph II. McKee, 
now of Columbia University but then stationed at the 
University of Maine, at Orono. It was Professor McKee 
who showed us the little nooks of his erstwhile pupil. 

The “Inorganic Chemistry” steps right into the sub- 
ject by means of a case system, very like the method 
of teaching law which is current at some of our univer- 
sities. Standard text-books are recommended, but no 
reference is made to them. The first chapter deals 
with general principles and contains 100 questions. 
Anyone who can answer 100 questions correctly has the 
very groundwork in chemistry that we w T ant him to 
have. They are for beginners, but they are funda- 
mental. The student has no chance to learn his lesson 
by rote. t 

Let us cite a few of them to indicate this scope. 
“Compare,” says Question 23, “the energy contents, 
pressure, volume and rate of molecular action of gaseous 
ammonivwith liquid ammonia.” Question 26 wants 
to know if Iwlanced reactions are of any value to a 
6 chemical manufacturer. “What conditions favor him?” 
is asked, and “Define chemical manufacture in terms 
of equilibrium,” is demanded. “What relative positions 
1 do silver and gold occupy in the e.m.s., and give 


reasons for your answer,” is Question 32. Under 9, 
“According to Hess’ law of constant heat summations 
does the law of mass action hold good for matter and 
energy as well?” And so on. Chapter II is given over 
to calculations, and they are fair slices out of a chemist’s 
life. Chapter III is devoted to carbon. Then come 
experiments, and after that a list of remarkably good 
definitions. 

It is an excellent book, designed for young men who 
are resolved to master the subject, and it is also an 
effective discourager to those who would like to pass 
for chemists without paying for the privilege in thought 
and work. It is cheaply printed and hound; we doubt 
if it sells for over a quarter in China, but it has the 
stuff in it. 

Professor McKke showed us three other booklets by 
Mr. Daze, printed in Chinese. These we hesitate to 
expound for reasons that would attack the theory of 
editorial omnipotence to acknowledge. They are little 
works on technology that sell for about 10 cents each. 
One is on Pigments and Lakes wuth references up to 
date of publication in 1922. Another is on Paints and 
Varnishes of the same year. One was the second of 
two volumes called Talks on Oils, dated 1920, also con- 
taining references. The two former are illustrated 
with drawings. The drawings are curious, but they 
are all right. 

“The heathen Chinee is peculiar,” said P>RET Harte. 
He is indeed peculiar. He is also intelligent and worth 
while. He has imagination and the gift to do things 
in his own way. We believe that when our Chinese 
neighbors get themselves established in the science and 
the art of chemistry, their contributions will be immense. 


Patents, Patenting 
And Publicity 

A DISCUSSION of patents and patenting with an 
industrial chemical engineer recently brought out 
several important aspects of the question. In the first 
place, he emphasized that he secured patents covering 
processes in operation in his plant for no other purpose 
than to prevent the unwelcome attention of pirate 
“inventors” — individuals or companies whose tactics 
indicated a disregard of professional ethics, who made 
it a practice to study the patent records and, when 
possible, to file claims for an idea that another person 
had evolved and put into practical operation but which 
was apparently not covered by existing patents. These 
crooks would then forbid the original inventor from 
operating his own process, or allow him to do so only 
after payment of royalty. Disorganization in industrial 
w'ork that follows such reprehensible practices is deplor- 
able; the pirate usually has no difficulty, if the court 
demands it, in detailing his own researches. Only a 
simple outline is necessary, and the secrecy usually sur- 
rounding research is used as a camouflage. Disproof of 
his statement is difficult. 

Science in industry is on a firm foundation, however, 
and our informant cited more than one instance in 
which, after being thus deprived of its moral right to 
benefit from its own initiative, a company had set to 
w'ork and developed an alternative process. This was 
promptly patented, and technical progress was not 
delayed. 

If the stcry can be made to point a moral, it is that 
emphasis should be paid to the necessity for corpora- 
tions employing technical processes to see that future 
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developments are not hampered by fruitless patent 
litigation. The importance of adequate legal protection 
to permit continuous use of processes and equipment 
that have been developed within the organization 
cannot be overemphasized. The fascination of scientific 
achievement sometimes overshadows the need for com- 
mercial caution, but it is essential that the chemical 
industries, especially those in process of change and 
development, should take advantage of the best legal 
talent available for their patent problems. 


Clan&room 

Specialists 

I T IS truly amazing how many things a modern engi- 
neer — even a metallurgical engineer— must know, if 
you listen to everybody. He must first of all have a 
well-rounded education in order to be an ornament to 
society. He must know business and business law, 
because he should be fitted for executive positions. He 
must be well trained in economics, becaqse his opinion 
may be asked on the desirability of competing for 
foreign trade, and it certainly takes an economist and 
an expert mathematician even to compute the values of 
common articles in European currency. Oh, yes, accoun- 
tancy would help here. 

So it is. The engineer must be litterateur, financier, 
business man, accountant, lawyer, economist. And the 
funny part of it is that eminent educators who are 
advocating these things in one breath are in the next 
bewailing the pressure brought to bear on them by 
neighboring factories, making spinning tops or carpet 
tacks, to turn out students who have specialized on the 
problems of manufacture of spinning tops or carpet 
tacks What we need, says the manufacturer, is a 
carpet tack engineer. Oh, no, says the educator, what 


and when there were a few two-lung Cadillacs chugging 
about the streets, to have conceived by the wildest 
stretch of the imagination the day when Fords, trucks, 
and automobiles would be so numerous that they have 
to be licensed, and that by the million. 

Engineering, after all, is the application of the laws « 
of mathematics, chemistry and physics through 
machines and structures for the benefit of man. What 
more obvious, then, that a great effort should be made 
toward instructing the student in these laws, and, what 
is equally important, by well-directed experiments teach- 
ing him how these laws are applied through various 
machines and instrumentalities— in other words, in- 
structed not only in the laws themselves, but given 
enough practice so he can use these laws as tools? If 
there is any spare time, let him specialize in the lit- 
erature of the Italian Renaissance or the art of the early 
Sumerians. 


►Cl UtCiV '•'“I "• . . 

YOU need is a human engineer, a management engineer. 

It is hard to tell which is the more absurd. Every one 
has met all kinds of men appropriating to themselves 
whatever virtue may accrue with the use of the wor^ 
engineer, like “efficiency engineer,” or “sales engineer, „ 
or “management engineer,” or “carpet tac ^ e ^' nl ‘"' 
The other day a big van passed by with the sign 
“Finnerty & Glattwitz, Moving Engineers. Moving, 

^These thoughts lead up to the observation that the 
education of the metallurgist should be more on funda- 
mentals and less on specialties. It 
become a specialist by studying in college— it is even 
impossible to predict what specialty a student will need 

'"w^might cite the history of a good friend, 
as an electrical engineer, he was associated for severs 
years with a traction company, but as an avocation he 
Investigated many problems in magneto design . and 
operation. When the war came he enlisted in the British 

; t z « and 

m Thin" when the war was over, there appeared to be 

SX r, during the days when that man was In school 


One Way to Finance 
New Ventures 

O N A main thoroughfare of the Biggest City a 
relative of our old friend Mr. QUIOKTURN CAPITAL 
is doing his bit for progress and humanity. A big 
sign on the door in 1,000 point type shouts RADIUM 
to the passing world. “Free exhibit of radium ores 
is the gist of another poster. Sure enough, there lfl 
a table and pieces of minerals thereon After you 
have gazed vour fill you notice a small electric tram 
going into a tunnel and around a track to show you 
how the ore is brought to the surface. Next there are 
some pictures of the Rocky Mountains, apparently all 
owned bv this radium company, which, you begin to 
realize, must tie quite an organization. There follows 
a more modern appeal: charts. What things do we get 
from our ore? Lead, silver, urammte (sic, hie or 
hick?), radium! Each word printed in pink and 
lavender to emphasize perhaps the unique P ro P er D r °* 
the ore Pink lead and lavender radium! And yet 
another chart which says that according to government 
reports railroads, industrials and other stocks bring in 
from 4 to 14 per cent, whereas mining stocks pay lbZ 
per cent! Think of it! That being the end of the 
exhibit, we turn to go out and are faced with an impos- 
ing line of desks each bearing the nameplate of an 
alert, intelligent looking young man seated behind it. 
We could not help cursing ourselves for being suspicious 
of the whole thing. It was a well-conceived and inter- 
esting sales effort. . 

Yet even if the project is honest and the men behind 
it capable and trustworthy, there is a point in the 
ethics of such selling that is bad. If we might borrow 
from P. T. Barnum, it is a “sucker’ appeal which is 
made. It is not an effort to interest intelligent in- 
vestors nor to satisfy those who do invest of the sound- 
ness of the venture. The casual passerby is lured into 
the store out of curiosity. A certain percentage of 
these will by the law of probability have money to 
invest. Some of them can even be persuaded by Mr. 
quickturn Capital’s cousins to part with their money 
by the use of meaningless technical phrases that lend 
an air of substantiality and by means of glowing pic- 
tures of large profits. The cupidity of the investor 
does not excuse the method. There is no question of 
legality, but of ethics. For this reason the practice 
will most probably continue — for it seems to be suc- 
cessful wherever the sky is blue. 
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u The Modification” of 

Aluminum-Silicon Alloys 

To the Editor of Chemical A- Mi talliu gtcul Engmn ring 

Slit: -In an article, “‘Modification’ of Aluminum- 
Silicon Alloys,” l>y Janies J. Curran, published in 
Chcm . A Met., Auk. 22, 1922, it is stated that alloys 
containing from 5 to 10 per cent of silicon “may possess 
either one of two entirely dissimilar structures.” 

This opinion is concurred in by the above writer and, 
as stated, by t ho writers of three other articles. It is 
Stated that the difference in the two dissimilar struc- 
tures is due to the presence of sodium in one of them. 
The photomicrographs and experimental evidence given 
appear to bear out t ho above contention. However, no 
data were given as to the difference m physical prop- 
erties produced by the addition ol sodium, a deficiency 
supplied later by l)r. Edwards \Chmi. A Met., Sept. 27. 
1922, p. 654). 

While examining an aluminum-silicon casting tin* 
writer obtained the accompanying photomicrograph. 
The composition of the casting was as follows; alumi- 
num 87.09 per cent, copper 0.18 per cent, silicon 10.68 
per cent, iron 1.79 per cent, manganese 0.26 per cent. 
My alloy had a structure like the one described by 
Jeffries (April 19, 1922 ), containing 10 percent silicon 
and 1 per cent iron, made by direct electrolytic reduc- 
tion. There is seen the needle-like structure supposed 
to be obtained in the absence of sodium as well as the 
structure obtained by the introduction of sodium. 

It is possible that the structure shown is a transition 
stage between the two “dissimilar structures.” llow r - 
ever, it is probable that the presence of sodium is not 
sufficient to account for the differences m structure. 
Small amounts of iron give a needle-like structure 
(Hoyt, “Metallography,” Vol. II. p. 77), which might 



At HI ALLOY. HAVING INDICATIONS OK DOTH “NORMAL" 
AND MODI KIND STRUCTURE. ETCHED WITH 
NaOH SOLUTION. X U>0 


possibly account for the needles shown. However, with 
a structure, supposed to be due to the presence of 
sodium, such needles should not appear, according to 
Curran’s article, since the sample used in his experi- 
ment contained 0.70 per cent of iron. 

The specimen used was repolished and re-etched 
vMth NaOII solution. Each time the resulting structure 
was as shown. G. W. Walker. 

i *li» mM 1 1 u |> p Motor < ';tr < 'or p. 
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Main mol li Acid Drain Pipe 

In \ ale’s Sterling Laboratory 

To the Editor of Chemical & Metallurgical Engineering 
Sir: — I have read with considerable interest the very 
excellent article that appeared in your issue of Feb. 28 
on the Sterling Laboratory of Yale University, and 
while it may seem meticulous to point out any detail 
so far removed from the casual inspection of this great 
laboratory as the main acid drain, my attention was 
attracted by the statement in the article that “a drain- 
age system has been installed entirely of chemical 
stoneware.” 



duriron u-iv running trad for sterling 

LAI’.ORATORY, YALE UNIVERSITY 


The fact that the Duriron Co. furnished the main 
drain pipe and fittings for the Sterling Laboratory is 
particularly recalled by me, inasmuch as these lines 
were of 10- and 14-in. size, the largest drain pipe that 
had been produced in Duriron at that time. 

This one detail of the construction problems serves to 
emphasize the immensity of this building, inasmuch as 
the main drain pipe from an educational laboratory 
rarely exceeds 6 in. 

The accompanying photograph of one of the Duriron 
14-in. fittings will aid in visualizing the scale on which 
the Sterling Laboratory is built. 

The Duriron Co., Inc. 

Dayton, Ohio. P. D. SciiENCK, President. 
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Outline of Present Status of Investigations Iking Conducted in Fellow- 
ships Covering Bread, Carbon Dioxide, Coke, Corrosion, Fiber Containers, 
Gelatine, Insecticides, Insulation, Laundering, Magnesia Products, Munda- 
cizing. Nickel and Monel, Refractories, Vitrified Tile, and Wood Chemicals 


By Alan G. Wikoff 


T EN years ago the Industrial Fellowship system, 
formulated by Dr. Robert Kennedy Duncan in 
1 DOG, placed in experimental operation at the 
University of Kansas in January, 1907, and inaugu- 
iated at the University of Pittsburgh on March 1, 1911, 
was established on a peimanent basis as the Mellon 
Ins itute of Industrial Research. During this first 
decade, the steady growth of the system has been 
attended with results of such economic importance to 
a variety of industries that the fame of the Institute 
and its work has spread throughout the technical world. 

In this connection it is interesting to note that out 
ol 350 Fellowships, 300 have been entirely successful. 
<M the remainder, 2G were of doubtful success, 31 
unsuccessful and 13 were not completed. While in 
many cases the Fellowships are maintained by a com- 
pany for its exclusive information, the volume of data 
which has been made available through publication is 
really surprising. Indeed, a mere enumeration of the 
books, bulletins, journal contributions and patents by 
members of the Institute during the period 1911-1922 
forms a pamphlet of 37 pages.' 

At the present time, 80 Industrial Fellows are con- 
ducting research on 50 Fellowships, covering the follow- 
ing subjects: 

Asbestos, bread, byproduct recovery, carbon dioxide, 
chrysotile, cleaning, coke, corrosion, dental alloy, 
emulsion, flavoring, enameling, esters, fertilizer, fiber, 
food container, gelatine, glue, heavy chemicals, inks, 
insecticides, insulation, laundry, magnesia products, 
medieinals, metallic oxides, metal ware, natural gas, 
nickel, oil, organic synthesis, perfumes, pharmaceu- 
ticals, protected metals, refractories, roofing, salt, sili- 
cate, slag, smoke, steel, stove, synthetic acids, synthetic 
resins, textile finishing, varieties, varnish, vitrified tile 
and wood chemicals. 

The complete list of Fellowships and personnel is 
given in Table I. 

While it is obviously impossible to attempt to present 
a complete picture of current activities at the Institute, 

Copies of th’s lint, which Is Bibliographic Scries, Bulletin 1. 
niH.v be obtained from the Director, Mellon Institute of Industrial 
Research, Pittsburgh, Pa. 


the writer feels that a resume of some of the research 
in progress may serve to give a clearer conception of 
the workings of this great organization. At the same 
time he doubts whether it is possible to convey by 
means of the written word even a small measure of the 
spirit of enthusiasm and co-operation which is at once 
evident to the visitor at the Institute and which per- 
meates its every undertaking. 

Through the courtesy and co-operation of the exec- 
utive staff and the Fellows themselves, general informa- 
tion regarding recent research on sixteen topics is 
presented in the following pages. In some cases the 
earlier status of the work has been outlined in a 
previous article by Savage. J 

It will be noted that a number of Fellowships are 
maintained by associations of manufacturers. This is 
a phase which is becoming increasingly important, as 
the Institute thereby renders service to a whole group 
instead of to an individual, and it is possible to con- 
duct the investigations on a more elaborate scale, 
because the expense is distributed. Most of the results 
in association research are of such a nature that they 
may be published without reservation. In the exten- 
sion of uses for materials, a type of pioneering which 
is being carried out on a number of Fellowships, the 
concerted action which is possible through associations 
is very helpful. 

Contact wdth the Institute and the Fellow is main- 
tained as a rule by a research advisory committee 
appointed by the association and consisting of three or 
four officers of company members who are recognized 
specialists in the field under study. Through their 
co-operation, the work is planned and the Fellow sup- 
plied with necessary materials and all technological 
information. As in the case of all Fellowships, progress 
reports are made weekly to the administration. These 
are summarized into monthly reports for the informa- 
tion of the donors, followed by annual reports if the 
Fellowship is extended for more than one year. At 
the termination of the research a monograph is 
prepared. 

3 W allace Savage, “Induntrial Ke«earch at the Mellon Inatltute,” 
Chtm. d Met., voi..22,'p. 249, Feb. 11, 1920. 



626 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol. 28, No. u 


Table I — Lint of the Industrial Fellowships in Operation at Mellon Institute on March 1, 1923 



Names of Induatrial 

1 ll'i Ufitri.il IlllnWf 

Date of 

No 

hrllowships 

Names ami I >cgr< 1 « 

Expiration 

18! 

Syiitln i ir r< mum 

( ' H ( urn r ( Ph 1 > , 1 him riuti ol 
North CuiolftiH', suimr tillow 
\ F ('nil (13 S. 1’jHUrHll ot 
( 'hicagoi 

Ajml 

1. 1923 

HP 

(ilu> 

A M llow.dd < I'h 1 > , 1 m vi i nil v of 





Pit tsburgh i 

April 

1. I ( »23 

124 

Texnli 

F It ( 'lark t H \ , 3 il< 1 ntvi rsit\ i 

Mai 

1 1923 

m 

hnU'iirhiiu 

|( | ) ( : (oIm < M 1 IUM Mltv Ilf 





VVik( hikiii) 

April 

1. 1923 

w 

\ til Ill'll! 

Mai< l>nmn t \1 s (ii'MrMtv of 





V\ ashiiiglom 

M.n 

1, 1923 

US 

Sin! fJ 

13 13 VVrttfi.it iph l>, 1 iiuirMlv of 





I’ll tsburgh > 

.) Illll 

15, 192 3 

320 

S( o\ r 

.1 1' llilllll ll till'', 1 III v t isit\ of 





1 IllllOltt) 

.1 II ill 

22, 1923 

no 

Ur. tel 

1 1 \ Kollllillll 1 I’ll 1 » 1 IIIMMMt \ o| 





K'ihkiiio hi nioi f< Mow l!ov Irun 
(MS, liiniioM o| Kaimasi 

h S hi, itrh i i M h , 1 him r Kit \ nl 
l*it Isbiingl, I 

.1 Illll 

1. 1923 

m 

Pint. fir 1 till 1 lU 

1 11 V mini; <Ph It < Hin. Stall 

1 III Vl‘l Hit V 1 . M IIIOI (i Mow , P l> 





(iipkut iHCli 1,, ului. Stud 
1 ’iiH rrsil \ I 

.him 

1, 1923 

3 32 

Foo 1 foiilaiiii'i 

\\ I llriitlrlHoti ( Pli 1 1 FmvcrsHv 





ol PitlsbillVh), hi mor Ifllow 11 C 
Dietrich 1 \ It , l iiivitmiIv of 

hlUlHUNl 

.lull 

12, 1923 

335 

( ’ort OKI 0 1 1 

(' It Tixfcr 1 1 3 S , Prmihvlwtnia 





Stutf < 'ollegi i 

lull 

1, 1923 

n 4 

< M lilt III' 

T 13 Itowiii v (Ph It , 1 in vi rni( \ of 
Pit tshurgh i 

Sept 

1. 1923 

3 35 

I'Nli i 

1 .) 1- it/.|nitMfk ( 13 ( 'firm , Pmvt'i 
mt v of Pittsburgh i 

Vug 

5, 192 3 

3 36 

nil 

W F I'arayhti t I’h 1 > l mvcrslti 





of Ivaitttiih), senior h How W A 
Ciitihi (Pill), 1 mveisiti ol Wif. 
cotitti ii ) , H 3\ Henri (llS. I'm 
vriKi|\ of Okhilioma i S P Muih\ 
Ills,! 'mversit v of Pittsburgh) 

>i ot 

1, 1923 

357 

Mi tnliii o' i If-* 

(1 1’ Sul (Ph I » , 1 nm-rsitv oi 





Pittsburgh) 

Si pi 

1 1923 

3 38 

She 

Trarv hailholotiKw (h M .Colorado 





School ol Minis), M'liior Idlow 

11 (' ( loovi r ( A 13 , l ramiitt Col 
leg, ) 

Si ; >1 

21 1923 

319 

fins 

.1 13 (iuriiei (Ph It l nmrsili of 





Chicagoi, M’liior ii llow C.ritruili 





l 1 . Priu (A 13 , (iouchcr College i, 





ftttNWfant 

Si pi 

l r », 1923 

340 

WikhI chemicals 

1{ F llemlei (ll CIh in , FnuerHitv of 





Pittshuigh) 

Nm 

1. 1923 

341 

IVrlmm s 

1, F (iiIhoii (Plmr P. , 1 ’mvermtv of 





Soulhrrii Ciililornia’ V, M Hulz 
(Pit I* I'mvetsiti ol Pittsburgh) 

< »n 

t. 1923 

143 

Pratt 

l, II Creteher (Ph H , Vale Um- 





verNi(\), scum? fellow, !- VV 
Higlitowar (13 A , Fmverttitv of 





Texas) 

I )ec 

1), 1923 

344 

lllktt 

1-' F Hupei t (i’h 1), Mas, such uttctts 





I until u( of Technology ) 

Nm 

1, 1923 

343 

( 'hi vsotile 

Henri Joseph (Ch F , Columbia I rn- 





versit v 

Jan 

1. 1924 

346 

I .an lull > 

A 1-' Shupp (Phi), Fniversit v of 




Pittsburgh), setnur follow. Alice L 
Wakelirld, (US, Carnegie Insti- 
tute of Technology) , Mary M 
Dunlev (H.S, Carnegie Iiwtitute 




of Technology) 

Nm 

1, 1923 

347 

Emulsion fhivorn 

Melvin 1 )•*( Inmte (13 Ch E , Ohio 





State University) 

Nov 

13, 1923 

.34(3 

Heavy chcimwiln 

F. F Marlmker (PhD, University 





of Pcnnsvh ama) 

J)ec 

1, 1925 

349 

Filler 

M C Walsh (Chun Fur , Columbia 




University) 

Nov 

15, 1923 


At present, the following Industrial Fellowships are 
maintained by associations of manufacturers: 

Company-Members 

Name in Association 


Carbon dioxide 

7 

Edible gelatine ... 

. . 7 

Fiber 

. . .. 25 

Insecticides 

5 

Laundry 

. 2066 

Magnesia products 

2 

Metal ware 

15 

Mundacizing 

. . . . 10 

Refractories 

. . . . 90 

Stove 

15 

Vitrified tile 

44 

Wood chemicals 

68 


Vitaminous Bread 

Henry A. Kohman, Roy Irvin and E. S. Stateler, on 
the Bread Fellowship, have been aiding the Ward Bak- 
ing Co. laboratories in developing a bread, now on the 
market, which is a complete food. 

By feeding tests on laboratory animals using the 



Names of Industrial 

lnduHtrial I i Hi ms 

Dale of 

Nm 

Fellowships 

Names and Degrees 

Expiration 

350 

Salt 

T F. Williams (13 S 1 Diversity of 
Michigan) 

Nm 1, 1923- 

351 

Niri.il 

() 13 J I rani (1< S. Queen's Uni- 
versity , sennit fellow , 11 K Searle 
<13 S , Queen's l nmrsity) 

1 t e 1, 1923 

352 

SiIh ati 

.1 1 Cmwford (13 S, University of 
Illinois) 

I'm 1, 1923' 

35 3 

Mr lu mill 

C C V ngt (Ph D , Ohio Slate Um- 
I’ersit \ , 

Jan 1, 1924 

354 

\ .1! II i 11 tt 

J Tt Haidmg CM A , J-t lurid Stan- 
ford I'mveihilvi si mor fellow, 

F .1 Murphi (15 S. 1 mversity of 
Pittsburgh ) 

Jan 1, 1924 

355 

1 1 1 1 il l/i i 

H 11 Me vi ts (13S. 1 mveiMfv of 
Pennsylvania), sctiini fellow, 3\ T 
Nichols (|3C!i(in, Imiersiiy of 
Pittsburgh ) 

Jan 5, 1924 

35h 

I n ului a ii 

H 11 Heilman (F 1 , University ol 
Pittsburgh) 

Jan 1, 192- 

357 

( i hi 

1' W Speri, .Ii (13 A . Ohm State 
Umveraitv ), adusorv fellow , W .1 
Hull (PhD A iih> l inverse vi , 
H W Host (13 \ , \ ank ton Um- 
versitv), .1 A Shaw (15 S Penn- 
Hvlvaniii Sum College) ,( 1 C J)os> 
(hS, Woieester Polytechnic In- 
stitute! 

.Ian 1, 1924 

338 

|3\ piodnettt 

Wall her Hiddli (Ph 1) , Uiuiersili of 
Heidelberg), 11 1 (Dll (PhD, 

Universiti of Pittslungh), assistant 

Jan 1. 1924 

359 

Insert midi" 

D F lledciiburg (Ph D , Unnt isit.v 
of Chicago) 

Mi 1, 1924 

360 

Asia Mott 

(« 11 Kutz (15 S , Ohm State 1 ni- 
veisitv) 

Id, 1, 1924'. 

361 

Metal wan 

33 C! ImliolT (MS, 1 imersitj of 
Pittsburgh ) 

I el, 16,1924 

3 (.2 

( Ogami s\ ml i tt's 

.1 U Davidson (PhD, Columbia 

1 rnversil.i l, wiiior fellow C .) 
Herrlv iHS, Pennsj Ii imia State 
College), A H Cadi (MS. 1 ni- 
vrrwtv of Minnesota) , J T Hnldus 
(15 (’hem. 1 nivergiti id Pitts- 
burgh), assisl ant 

Jan 1, 1924 

3<i 3 

Si nthetie aeids 

K i< Tiusler ll3S, Siiaeiife Uni 
i rrslt > ) 

hob 1, 1924 

364 

1 )i ntnl allm 

.1 W llarseh < 13 h , 1 nivtrsitv ol 
Illinois) 

Mai eli 1, 1924 

365 

Hoofing 

! S Itoss (MS, New Hamrishire 
( ollegi ) . 

lib 1, 1924. 

366 

Hefiai tm a 

M (’ Moo/e (Hs, 1 mu rsifv ol 
Illinois), semoi fellow S M Pliel) s 

1 1 mversiti of Toronto) It 

1 1 rguson (liS l nnerRifi of 

Pittsburgh) lulr" 1 abartl i (13 S' . 

I mver«it,v of California), 3A It 
Kerr <1 mvcrsilv of Pittsburgh), 
assist tint 

Mai eh 1, 1924 

367 

Magiirsia products 

11 33 T (Irutler (M S , Unneisity of 
Kansas) 

Match 1, 1924 

368 

Phanuaeeiineultt 

A W Harvey (Ph D , University of 
Pittsburgh) 

Match 1.1924 

369 

Smoke 

A It Powell (I’ll D , I'linersitv of 
Illinois) 

March 1, 1924 

370 

\ Untied t lie 

H <’. Sehureeht (13 S , UniMTsilv of 
Illinois), senior fellow (J It Foie 
(13 S, University of AVashington) 

Mrrch 1,1924 

371 

\ Urtfied tile 

11 (i Kohurccht (H S , Uiuversify of 
Illinois), senior fellow , C 1-t I’ole 

1 13 S , University of Washington) 

March 1, 1924 

372 

Cleaning 

I. U Jackson (118. Iniveisdv of 
Kansas), senior fellow, licit n F 
Wiissell (US, Carnegie institute 




of Technology) 

Mmrh 1,1924. 


best white breads obtainable by the usual methods of’ 
manufacture, it was ascertained that, as exclusive- 
articles of diet, these breads could not provide either 
growth or increase in body weight and that the animals* 
under observation could not exist on bread alone. Whole 
wheat bread was also found deficient. With the addition 
of vitamines and mineral salts from wheat germ and 
bran, the animals under test showed improved condition 
and better development, although they still did not 
reveal normal growth. It then developed that the pro- 
teins in the bread were not properly balanced and 
that milk proteins were needed. Making the bread 
with milk instead of water and adding extra milk solids 
solved this particular problem. Addition of the new 
wheat germ extract was also necessary in order to bal- 
ance the mineral salts. Indeed, the addition of many 
substances was tried and by eliminating all non- 
essentials and retaining the necessary and vital sub- 
stances, the growth of the experimental animals wasj 
improved step by step. 
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Finally there resulted a bread on which the animals 
under observation grew to maturity and remained in 
a healthy condition. More important still, these animals 
were able to reproduce and rear their young, which had 
not been possible with previous breads. As many as 
six generations of animals have been raised on this new 
bread as the sole source of food, only city water being 
supplied in addition to the bread in all the concluding 
animal tests. 

In making this new bread, which is already on the 
market in a number of cities, the vitamines and mineral 
salts recovered from the byproducts from milling wheat 
are restored to the white Hour, and, with the additional 
vitamines and proteins provided by the use of rich 
whole milk, without any water whatever, a loaf of bread 
is produced which is a balanced food, complete in itself. 

This work presents an almost ideal answer to the oft- 
repeated question, “Does research pay?” since one of 
the factors essential to successful research— benefit to 
the public* as a whole— is more clearly evident than in 
the average instance. 

Uses for Carbon Dioxide 

For the purpose of classifying, investigating and 
extending the uses of carbon dioxide, particularly 
liquid carbon dioxide, the Liquid Carbon Dioxide Divi- 
sion of the Compressed Gas Manufacturers’ Association 
lias established an individual Fellowship, C. L. .Jones 
being the present incumbent. Data of unusual interest 
have been accumulated, some of which will be treated 
in more detail in an article on the uses of liquid carbon 
dioxide to be published in a subsequent issue. Mr. 
Jones is now according research attention to the use 
of liquid carbon dioxide in extinguishing mine and 
electrical fires. 

Coke Fellowship 

Although only five names appear under the multiple 
Industrial Fellowship on coke, the Hoppers Co., which 
maintains the Fellowship, has a chemical research force 


plants with complete byproduct recovery, and tar- 
distilling and liquid purification plants. This testing 
work also includes the examination of coals for yield 
and nature of coke and byproducts, to be used as basis 
of plant guarantees; the* examination of tars, etc. 

In regard to the research problems, the most notice- 
able recent accomplishment has been the commercial 
development of the liquid purification process for re- 
moval of hydrogen sulphide and also hydrogen cyanide 
from the gas. Over twenty liquid purification plants 
are in operation or under construction, and the process 
is also being exploited in foreign countries. A plant 
is being started at the present time in England. 

Purification of ammonia-still waste is rapidly becom- 
ing necessary for many plants and methods for carrying 
out this purification have been developed through 
research. 

Another important line of investigation has been the 
study of coke from the standpoint ot physical charac- 
teristics. with special reference to its performance in 
the blast furnace. Of most immediate interest is the 
combustibility of coke. 

These three phases — gas purification, ammonia-still 
waste purification, and study of coke are the most 
important lines of investigation in progress at the pres- 
ent time and work will be continued thereon during the 
cbming year. 

The investigation of new uses for byproducts from 
coke plants is always under consideration. This is 
especially true of coke-oven tar and light-oil products. 

The various members of the organization have over 
eighty United States and foreign patents issued or 
favorably acted upon, covering various phases of the 
W( ,rk. Among the research accomplishments of the past 
(mostly during the period of the war) are the recovery 
of benzene and toluene from carburet ted water gas, 
the manufacture of coumarone and other resins, and 
motor fuels. 

Corrosion 


which averaged about twenty members for the year 
1022. F. W. Sperr, Jr., chief chemist of the Hoppers 
Co., is senior advisory Fellow. 

Owing to the wide interests of this organization, the 
Fellowship activities may be divided into two classes . 
Research problems ; and necessary testing work required 
for the construction of byproduct coke and gas-oven 




One of the well-known manufacturers of steel pipe 
is the donor of a Fellowship on corrosion, the work of 
which is being carried on by C. R. Texter. This Fellow- 
ship is devoted to a study of the effect of different kinds 
of water upon the internal corrosion of pipe lines, and 
of practical means for the prevention thereof. It has 
been found that, in natural waters, one of the most im- 
portant factors influencing the corrosion of steel and 
iron pipes in hot water supply systems, boiler econ- 
omizer tubes, etc., is the amount of oxygen carried in 
solution by the water. Another large factor is the 
chemical composition of the water itself, upon which 
depends the tendency of the water to form or not to 
form a self-healing protective film upon the surface of 
metal containing the water. This question is being in- 
vestigated in a practical way upon as many different 
waters as possible. 

Increasing the Service Rendered by 
Fiber Containers 

Within recent years the partial replacement of 
wooden boxes and crates by fiber containers has become 
increasingly important. In addition to such advantages 
as lower first cost and reduced shipping weight, the 
use of the fiber products aids in conserving a natural 
resource which is being depleted at an alarming rate. 
Much of the progress toward the present highly satis- 
factory container is the result of investigational work 
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conducted under the Fellowship maintained by the 
Container Club, an association of corrugated and solid 
fiber box manufacturers. Standardization and im- 
provement of raw materials, manufacturing processes 
and finished products have been the aims of this work, 
which is at present carried out by Maurice C. Walsh. 

Some of this work was summarized in the previous 
report." For the purpose of determining resistance to 
handling and rough usage, there has since been installed 
a revolving 7-ft. hexagonal drum with various baffles, 
in which the containers receive in a brief period 

more severe treatment than would result from a trans- 
continental shipment. This drum has been ol immense 
utility in determining the values of different box 
designs and the worth of proposed improvements and 
changes. 

Recently a series of 500 fiber cases, consisting of 
5-case lots of each product which a prominent food 
manufacturer packs in glass, was run in the drum 
tester to the point of breakage of the first bottle. 

Physical tests of the bottles were also made in four 

different ways and it was shown in a hearing before 

the Interstate Commerce Commission that there is no 
relation between the fragility of glass bottles and 
breakage in shipment when {lacked in fiber containers. 

Stacking qualities o'* the boxes are determined by 
hvdraulic-press tests, and it is interesting to note that 
fiber boxes have now been developed which will stand, 
when empty, a pressure of over one ton without 
collapsing. 

Service facilities of the laboratory are available with- 
out charge to the general public lor the benefit of the 
industry and a great deal of the work is done for ship- 
pers and manufacturers not members of the Container 
Club. A report on work done is made every 2 months 
at the meetings of the Container Club, and frequent 
visits are made to plants of box manufacturers and 
shippers, so that their problems may be studied at first 
hand. 

Determining the Food Value of Edible Gelatine 

Thorough investigation of the food value of edible 
gelatine is being conducted by T. B. Downey, in a 
Fellowship established by the Edible Gelatine Manufac- 
turers of America, Inc. Through feeding experiments 
on albino rats, an effort is being made to get definite 

footnote 2. 


information on the real food value of gelatine as well 
as its supplementary action when used in conjunction 
with other food products. Its uses in confectionery and 
in ice cream present specific problems to be studied. 
In the case of milk it has been found that gelatine 
acts as a protective* colloid, preventing the development 
of hard curds, and thus making the milk easier to 
digest. Gelatine functions in a similar way to make ice 
cream easier to digest, in addition to acting as a 
stabilizer. I)r. Downey has completed arrangements 
with medical specialists for thorough study of gelatine 
in infant feeding. 

Enthusiastic personal interest in the progress of the 
work is taken by the donor of the Fellowship. It has 
been determined to establish and to make public the 
true facts as to just what gelatine does in all of its 
present uses and just what is its real food value. 

Research and the Power Laundry 

In 11)14 a small group of Pittsburgh laundry owners, 
realizing that they were beset by technical problems 
beyond the comprehension of laymen and that the then 
recently organized Mellon Institute was equipped to 
solve them, established an Industrial Fellowship for the 
investigation of problems in laundering. About 18 
months later the financial obligations were assumed by 
the Laundryowners National Association, making the 
services of the laboratory available tor about 2,000 
laundry members throughout the country. In the pres- 
ent multiple Fellowship, Dr. A. F. Shupp is assisted 
by Alice L. Wakefield and Mary M. Danley. 

Standardization of supplies constituted the first work 
of the Fellowship, fgr many of the preparations used in 
the laundries were sold under trade names and it was 
necessary to ascertain the merit of each product. 
Attention was then directed to standardization of proce- 
dure, work on these two phases culminating in the 
publication of a “Manual of Standard Practice for the 
Power Laundry Washroom/’ In this treatise standard 
formulas for washing all types of fabrics are given, 
together with discussions of water, soap, soda and other 
supplies. Before making these recommendations, the 
possibility of disease being spread through laundries 
was carefully considered. Bacteriological tests showed 
that a treatment at least 20 minutes at a temperature 
between 140 and 160 deg. F. destroys all pathogenic 
non-spore-bearing organisms, while the dry rooms, 
tumblers and ironing process complete the sterilization. 

During the past year the question of low-titer versus 
high-titer soaps has been under consideration. It has 
been shown that solutions of high-titer soaps exhibit 
lowest surface tension at about 140 deg. F., while the 
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, orresponding temperature for low-titer soaps is 
around 90 deg. F. Since maximum emulsifying power 
obtains at the point of minimum surface tension, this 
would indicate that low-titer soaps should be more 
efficient for washing in cold or lukewarm water. 

Although standard procedures have been worked out. 
it must be remembered that it is not possible for the 
laundry to standardize the goods which are sent to it. 
Adjustment of claims for damage is an important item 
m laundry management and studies of this phase soon 
d weloped the interesting fact that in many cases the 
fabric itself and not the laundry was at fault. While 
only four fibers are in general use— cotton, linen, wool 
and silk— improper manipulation during spinning, 
weaving, bleaching, dyeing, etc., often introduces de- 
fects which may not be evident until the finished goods 
are wet or washed, when they disintegrate or distort 
m a manner w T hich would seem to indicate very rough 
treatment by the laundry. For instance, cloth may be 
finished and dried with some of the threads under 
greater tension than others. As long as the goods 
remain dry, they appear satisfactory; but when wet, 
the threads assume a normal tension and the piece 


arsenate has been conducted by Dr. Oscar F. Heden- 
burg, Industrial Fellow for the Rex Spray Companies, 
an association of manufacturers of insecticides all 
types. More recently there has been developed through 
this research work a new and valuable household in- 
secticide which is very effective against flies, mos- 
quitoes, moths and other insect pests. This new 
material, “Fly-Tox,” is a clear, amber-colored liquid of 
a pleasing odor and is applied by spraying. 

Heat Insulation 

Until the present Industrial Fellowship year the work 
on heat insulation was supported by the Magnesia 
Association of America. By special arrangement the 
association gave permission to the present donor— an 
individual manufacturer of heat-insulating materials- - 
to subsidize the investigations. 

At the present time, R. II. Heilman is conducting 
a series of tests for the purpose of determining the 
merits of insulations for superheated steam and of de- 
veloping new coverings to keep pace with the growing 
demand for higher pressures and superheat. 

The electrical method of testing is employed in the 
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shrinks unevenly or gets completely out of shape. Other 
examples were given in the previous article. 

This aspect of the work has become so important 
that the entire time of one of the incumbents is devoted 
to it. It is realized that the solution of these prob- 
lems lies in educating the buyers of textiles to discrim- 
inate between the well-made product of a reputable 
manufacturer and the clever but inferior imitation 
which often brings a higher price. This is an under- 
taking of considerable magnitude, but an excellent start 
has been made through the publication of a treatise on 
“The Conservation of Textiles," in which, for the first 
time, the faults of textiles are discussed in detail. 
It also includes a plea for a pure fabric law. The inter- 
est and co-operation of many of the larger textile mills 
have been secured and it is planned by the Laundry- 
owners National Association to carry on the campaign 
through distribution to the public of a series of 
educational leaflets covering the selection and care of 
textile products. 

Insecticides 

As noted in the previous article, 4 important research 
on the manufacture of lead arsenate and calcium 


laboratory and pipes of various sizes are used in order 
to derive formulas whereby the losses from pipes of any 
size and operating under any condition of steam pres- 
sure can be readily and accurately calculated. 

Many tests are being conducted in the laboratory to 
determine the thermal conductivity of various insula- 
tions and the laboratory tests are frequently checked by 
field tests, so as to obtain not only the thermal efficiency 
of the coverings but also their practicability as heat 
insulators under actual operating conditions. 

For a paper entitled "Heat Losses From Bare and 
Covered Wrought Iron Pipe at Temperatures up to 800 
Deg. F„” h presented before the American Society of 
Mechanical Engineers in 1922, Mr. Heilman was 
awarded one of the society’s junior prizes. 

New Uses for Light Magnesium Carbonate 

Light magnesium carbonate, the chemically precip- 
itated basic hydrated carbonate of magnesium, pos- 
sesses properties which would indicate the possibility of 
extending some of the present applications and of 
developing new ones, while modification of certain 
physical properties would make it better adapted for 

5 Ab»tra<t<;<3 In Chem. <f Met., vol. 27, p. 63, July 12. 1922, 
HuhuiUnl Enaineerina. xo\. 44. d. 435, July. 1922. 
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many uses. This, in brief, is the purpose of the mag- 
nesia products Fellowship, maintained b> two prom- 
inent manufacturers of this material. 

Convinced by a preliminary survey that the rublvr 
industry afforded one of the most promising fields, H. 
W. divider made a study of some physical properties 
of rubber compounded with light magnesium carbonate 
and with other pigments. The magnesium carbonate 
was found to act as a typical reinforcing pigment, in- 
creasing the tensile strength, hardness, stiffness and 
resilient-energy capacity of the compounded rubber. 
Only gas black exceeds it in reinforcing power. How- 
ever, owing to the crystalline character of the present 
product, it tends to give a high permanent set, which 
is not generally desired. Work in progress includes a 
study of particle size with the object of increasing the 
uniformity while decreasing the size of the particles 
and also of increasing the ease of dispersion in rubber 
and other materials in which it is used as a filler. 

Abrasion resistance is another property of vulcanized 
rubber which has received careful attention. In this 
connection it is interesting to note that the eminent 
English authority L)r. Philip Schidrowitz, commenting 
in the India Rubber JomnnV on Mr. divider's report 
entitled “The Resilient Energ\ and Abrasion Resist- 
ance of Vulcanized Rubber,” says that as a whole* it 
“is a notable contribution to the literature of the 
subject.” 

Reducing Losses in Galvanizing 

Many problems of economic importance to the gal- 
vanizing industry are being studied by Wallace G. 
ImhofT on the Fellowship maintained by a group of sheet 
metal ware manufacturers. The work is planned to aid 
the industry in producing goods of higher quality and 
also in developing economies in practice. 

The principal loss of zinc in galvanizing results from 
the formation of dross, zinc ashes or sal ammoniac flux 


tematically in order to determine the pickling time and 
the method of handling which will give the maximum 
efficiency for different classes of ware. 

Similar studies on the galvanizing operation itself 
have been conducted to develop the best coating for the 
purpose intended; in other words, to get the right coat- 
ing in the right place. 

Engineering recommendations covering such topics 
as most economical design for galvanizing plants, com- 
parative values of different fuels, and kettle design also 
form an important part of the service which is being 
rendered bv this Fellowship. 

Mundacizing 

For several years a multiple Industrial Fellowship on 
dry cleaning has been maintained by the International 
Technical Society of Cleaners and Dyers, an organiza- 
tion of nine of the largest and most progressive firms 
in the business. Recently it was desired to adopt a 
name which would better express the action of clean- 
ing both dry and wet, and at the suggestion of W. A. 
Hamor, the Latin mundo, to rehabilitate, was chosen as 
the root for a series of new terms. Thus, the society 
becomes the Mundatechnical Society of America, the 
technical men in the industry are mundatechnologists, 
the master cleaners are mundicians, the operation of 
cleaning will be known as mundacizing, etc. Cleaning 
is thus differentiated from laundering. 

Lloyd E. Jackson and Helen E. Wassell have obtained 
some very interesting results in studying the problems 
confronting the cleaning or mundacizing industry. As 
in the case of the laundry work, it was first necessary 
to establish specifications for dry-cleaners’ soap, clean- 
ers’ naphtha and benzol. Motor gasoline is not satis- 
factory, as the light portions result in high evaporation 
loss, high-boiling fractions remain in the goods, and 
unsaturates give odors difficult to remove. 

In a plant of any size the investment in gasoline or 
benzol is a considerable item, and the recovery of the 
solvents in a condition for re-use is consequently a 
problem of importance. It can be accomplished by dis- 
tillation, of course, but work in progress on this 
Fellowship indicates the possibility of economically re- 
moving dirt and color by suitable chemical treatment. 

Rendering garments mothproof at the same time that 
they are mundated is another phase of the investiga- 
tions which offers attractive possibilities. It has 
already been determined that mundacizing is very effi- 
cient in destroying bacteria and larvae. 

Since gasoline or benzol is the only solvent used, 
there are frequently found on mundacized garments 
stains which require for their removal treatment with 
other solvents or agents. Many special problems arise 
and the laboratory is frequently consulted regarding 
the best procedures for removing particularly obstinate 
spots and for renovating unusual goods. 

Nickel and Monel Metal 


skimmings. Any reduction which can be made in this 
loss will have a direct effect upon the cost of production. 
When, for example, it is considered that every 5 lb. of 
iron that enters the hath will render unavailable 95 
lb. of zinc, the importance of the possible savings will 
be readily appreciated. 

Spent pickle is another byproduct that is receiving 
attention, with a view to possible recovery or utilization. 
The whole subject of pickling has been studied sys- 

•Vol 64, lingo sn. Nov 18. 1922. 


Certain mysterious failures of Monel metal tie-rods, 
pins, etc., in pickling tanks led to the establishment of 
a multiple Fellowship for the purpose of investigating 
the cause. Corrosion was found to be the result of 
a concentration-cell effect set up between points at 
which the pickle had penetrated the wood and was in 
contact with the metal as a stagnant solution and other 
points where the metal was exposed to a free wash of 
solution, as at cracks. The subject of atmospheric 
corrosion was next taken up, and this is being continued 
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by the present incumbents, 0. B. J. Fraser and H. E. 
Scarle. Projected uses for both Monel and nickel are 
also being studied. Pickling equipment, valves in 
superheated steam lines, dyeing, laundry and dairy 
machinery, hospital equipment, equipment for caf- 
eterias and restaurants, meat slicers, drying screens for 
glue and gelatine, filter cloth and a variety of chemical 
engineering apparatus may be mentioned as some of the 
typical uses for Monel. Plugs for Burton-process stills 
are being made from cast Monel. 

Refractories 

The matter of tests for refractory materials and 
products has been the basis of a considerable portion 
of the work carried on at the Mellon Institute of In- 
dustrial Research by the multiple Fellowship estab- 
lished by the Refractories Manufacturers Association. 

The test for spalling or disintegration under abrupt 
temperature changes has required the accumulation of 
a large amount of data, in order that the test, as 
finally used, may be applicable in a practical way. 

A new test for determining the action of various 
slags or fluxes upon refractories has been evolved. This 
in conjunction with tests previously in use makes pos- 
sible the obtaining of definite results. 

A furnace has been developed for the hot crushing 
of highly refractory specimens, in which very high tem- 
peratures may be maintained while the specimens are 
under extreme loads. Four tests may be run at one 
time. It has proved to be valuable in the development 
of bonds for chromium and magnesite refractories and 
in research on silica brick. 

All other standard tests are made upon refractories 
in addition to those named, many of them being made 
in such large number that excellent practice has been 
established. 

Special tests have been applied from time to time 
tor comparative purposes. These have been particu- 
larly valuable in the accumulation of data on the un- 
studied physical and chemical properties of refractories. 

The application of these tests has resulted in a de- 
cided improvement in the quality of refractory products. 
The manufacturers have -recognized the value of work 
carried on in a well-organized laboratory and have em- 
ployed it very fully in control of the quality of their 
products as well as in the development of new products 
and in the bettering of their manufacturing methods. 

The true value of such work to the manufacturers 
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and consumers of refractories caii be appreciated only 
when it is realized that the product is ordinarily made 
from naturally occurring materials which are hetero- 
geneous mixtures and often vary to the extreme. With- 
out control tests, a deficiency in the product is not 
recognized until failure occurs in a furnace wall. 

A number of failures of refractories have been in- 
vestigated and the data gathered have led to better 
practice in furnace construction. A notable example 
is the investigation of various refractory cements on 
the market. This has resulted in an educational cam- 
paign against the use of cements of poor quality and 
has produced gratifying results. 

With the development of tests covering the various 
properties of refractories has come the tendency to 
specialize. It is no longer common for a manufacturer 
to supply one or two classes of product for a great 
variety of uses. On the pontrary, the particular re- 
quirements of a consumer are now met by a product 
designed to meet his needs. The economies of such 
practice are readily apparent. 

Prohlkms in the Manufacture of Vitrified Tile 

Two associations of manufacturers of vitrified tile, 
the Clay Products Association and the Eastern Clay 
Products Association, jointly maintain a multiple Fel- 
lowship for the purpose of improving their product. 
Problems at present under investigation by H. G. Schu- 
recht and G. R. Pole fall into three groups: Removal 
of iron-bearing minerals from the clays; glazing, and 
heat distribution in kilns. 

Iron produces small dark lumps on the surface of 
the tile, so that a rough surface is presented by the 
interior of the pipe instead of the desired smooth finish. 
Elimination of iron will also reduce manufacturing 
losses and improve the appearance and glaze of the 
ware. 

Relation between Composition of clay s and their abil- 
ity to take salt glaze has been established by making a 
series of clay test-bars with variable amounts of the 
constituent under study. These were then fired and 
salt-glazed along with regular ware in a commercial 
kiln. A highly siliceous lime-free body seems to give 
the best results. The work is being extended to deter- 
mine the influence of magnesium, potassium and so- 
dium. 

Since more uniform strength of ware as well as econ- 
omy in fuel would result from more even distribution 
of heat in the kilns, a study of this factor is being 
undertaken for the various types of kiln and designs 
of flues in common use. 

That such a commonplace commodity as drain tile 
should present problems for research quite as attractive 
as any in more highly developed fields may come as a 
surprise to many, but it is a fact that it has been found 
to be rich in opportunities of economic importance. 

Extending the Uses for Wood Chemicals 

About sixty-eight companies, manufacturers of meth- 
anol, calcium acetate and charcoal, comprising the 
National Wood Chemical Association, maintain a Fel- 
low-ship, on which R. F. Render has been studying the 
commercial applications of acetone and methanol. 

During the past year Mr. Render completed an in- 
vestigation of the solvent properties of acetone. Solu- 
bility data were obtained for the following classes of 
materials: Oils, fats and greases, mineral lubricating 
oils; asphalts and bitumens; essential oils; rosin, copal 


632 


CHEMICAL ANI) METALLURGICAL ENGINEERING 


Vol. 28, No. 14 


resins, coumarone resins; water gums; shellacs; waxes; 
cellulose acetate and cellulose nitrate These results 
show its efficiency as an industrial solvent. Owing to 
the low boiling point, when used for extraction pur- 
poses the fuel cost is low an*! there is less danger of 
decomposing the final product than when higher boil- 
ing-point solvents are employed Frequently, where 
used as a lacquer or varnish solvent, the vapors of 
acetone can he recovered l>\ absorption, followed by 
fractional distillation. Aceione is h ss flammable than 
benzene, toluene othvl ether, petroleum ether, gasoline 
or pentane. It is completely miscible with water and 
with many other solvents. A homogeneous liquid can he 
produced in some instances by the addition of a small 
amount of acetone to two immiscible solvents. 

Work has also been done on ae ‘tone as a motor fuel. 
Some of the results may he summarized as follows: 

Acetone alone is an excellent fuel, ease to start, does 
not freeze at the coldest winter temperature, and will 
not detonate under 180-11) pressure It is not only mis- 
cible in all proportions with the various fuels used in 
motor cars, but produces a uniform mixture where 
added in various amounts to a number of immiscible 
liquids. Where added in small amounts to high-hvdro- 
carbon fuels, it minimizes the deposition of carbon and 
prevents “fuel knocks” Actone is the most economical 
solvent for acetylene, and, if saturated with this gas 
and added to composite motor finds, produces a smoother 
running mixture, facilitates starting, and permits oper- 
ating on a leaner mixture. 

A study of the action of undone and methanol on 
various metals is now in progress 

Mr. Render is prepared to sene a^ a clearing house 
ot general information concerning pioducls of wood 
distillation and to furnish advice regarding industrial 
applications of acetone, methanol, and acetic acid lie 
has collected all facts reported in the literature and 
this information is available to anyone interested in 
the subject 

Hazards in Gas Compression 

Temperature Control Through Proper Lubrication 
and Cooling Is Essential — Different Gases 
Require Special Precautions 

APPLU ATION of the principles of safety engineer- 
l \ ing to problems of gas compression is discussed 
by A. D. Risteen in the April, HI23, number of Mechan- 
ical E'nfibneeriuy. 

the outstanding factor m sate compression is tem- 
perature. This must be caret ulh controlled in the case 
of every gas through proper lubrication of the cylinder 
of the compressor and by cooling this cylinder by proper 
circulation of cold water in the jacket. Intercoolers in 
cases where several stages are employed are likewise 
essent ial. 

For explosive gases such as hydrogen, valves on 
the compressor should lie locked to prevent leakage. 
The precaution of removing every possible source of 
ignition is general. \\ iring should be inclosed, switches 
and fuses placed at a distance; all bulbs should be in- 
closed in \apor-proof globes; no motors should be run- 
ning in proximity to any place where gas may escape. 
Ample ventilation of rooms where gas is handled is 
of the utmost importance. Ease of exit must also be 
provided, In the cases of various common gases certain 
specific precautions become necessary. 


In compressing air, water rather than oil should be 
used as a lubricant wherever high pressures are to be 
obtained. If oil is used on lower stages, the quantity 
and quality must be very carefully regulated. Removal 
of excess oil accumulated in receiver, piping or dis- 
charge valves must be provided for. 

Oxygen must be absolutely free from combustible 
impurities at the time of compression and must be 
stored m strictly clean containers. Presence of grease, 
oil, organic dirt or red lead involves an extreme hazard. 
Water must be used in lubricating compressor. 

Explosion through leakage is the chief danger in 
handling hydrogen. Admixture of oxygen makes the 
gas very unstable. Small amounts of oxygen may be 
removed by palladium pumice. 

Nitrogen, argon, carbon dioxide and similar inert 
gases require comparatively few precautions. The toxic 
effect of f’O must lie guarded against. Usually N is 
required free from hydrocarbons. This requires water 
lubricat ion. 

Common Cases Cause Trouble 

Chlorine is easy to see and its odor is readily re- 
cognized. Cooling caused by expansion of the gas in 
case of an explosion causes so much chilling that gas 
is dispersed only slowly. To prevent corrosion of con- 
tainers, this gas must be absolutely dry. This drying 
may be effected in towers packed with pumice wet with 
concentrated sulphuric acid. The chief difficulty in com- 
pression is maintenance of gas-tight apparatus. Spe- 
cial packings of alternate hard and soft rings may he 
used Compressed chlorine should he stored in clean 
cylinders to avoid hazard of chemical combination with 
foreign substances which might he present. 

Since heat is absorbed when acetylene is formed, this 
gas is unstable under many conditions. The piston 
should move at low speed to avoid heating, and several 
stages should he employed. Apparently acetylene be- 
comes unstable on standing, especially at high pres- 
sures. This gas should not be stored in an otherwise 
empty cylinder at a pressure over 30 lb. per sq.in. ab- 
solute. To store acetylene safely the compressed gas 
is dissolved in acetone. Cylinders used for this gas 
must never be used for any other purpose. 

Ammonia Forms Explosive Mixtures 

Contrary to the usual assumption that ammonia gas 
is not explosive, it has been found that an air mixture 
containing 16 to 27 per cent ammonia can he exploded. 
For this reason arc lights or other means of ignition 
should be guarded against wherever the concentration 
of ammonia gas may build up. Because of its solubility 
in water, a sprinkler system is recommended as a means 
of reducing its effect in case of an emergency. The 
compression of ammonia involves another source of 
danger. If the gas is allowed to become unduly hot 
during the process, a readily combustible gas is formed. 
Decomposed oil presumably forms part of this gas. The 
ammonia itself dissociates somewhat into its com- 
ponents. To avoid the danger of explosion during com- 
pression it is necessary to use a special lubricant and to 
keep the gas cool during the process. 

A safety valve on compressing apparatus is recom- 
mended as a means of relief In case of trouble. To avoid 
danger of release of gas into surrounding atmosphere 
it is recommended that the safety valve discharge bo 
into the low-pressure main or outside the building. 
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Distribution of Sulphur in Petroleum Products* 

Particularly With Reference to the Primary Products Resulting From 
Cracking Distillation of a Hydrocarbon Oil — Found to Re Closely Analo- 
gous to Distribution of Nitrogen in Destructive Distillation of Shale Oil 

By Gustav Eglopf and Jacxjue C. Morrell 

U«*st*,udi Laboratories, Umwisal Oil Products Co., Chicago, 111. 


C RUDE petroleum and the commercial cuts dis- 
tilled from this substance as a general rule con- 
tain some sulphur. The forms into which this 
sulphur occurs may be briefly summed up as follows: 

(a) Free sulphur. 

(b) Hydrogen sulphide. 

(c) Organic sulphur compounds. 

Separation and identity of the last-named class of 
compounds is a very difficult problem. However, the 
following classes of compounds have been found in crude 
petroleum or its distillates: 

Thiophenevs 1 , hydrothiophenes", sulphonic acids, alkyl 
sulphates', alkyl sulphides or thioethers\ and mercap- 
tans, or alkyl hydrosulphidos*. The last two classes of 
compounds can he looked upon structurally as hydrogen 
sulphide or hydrosulphuric acid, in which either both 
hydrogens or one hydrogen has been replaced by alkyl 
groups. 

Some of Its Deleterious Effects 

The presence of sulphur in the various commercial 
cuts of petroleum has a marked bearing upon the us<‘ 
to which these products may be put. In gasoline or 
motor fuel the presence of sulphur, either in the ele- 
mentary form or as certain of its compounds, affects 
the metallic parts of the internal combustion engine 
in such a way as to cause serious damage, especially 
where the percentage is very high. In burning oils, 
such as kerosene, the presence of sulphur compounds 
beyond a certain limit is objectionable because of the 
bad odors produced by the use of these oils. Lubricat- 
ing oils containing u high percentage of sulphur are 
also apt to have their usefulness impaired by the pres- 
ence of sulphur or its compounds which might cause 
corrosive action. 

In the cracking of various types of oil for the pro- 
duction of gasoline, the problem of the distribution of 
sulphur in the primary products of cracking is a very 
important one. The use of a charging stock with a 
high content of sulphur is apt to give a motor fuel 
which may defy treatment for the removal of sulphur 
compounds or the reduction of the amount present. 

No work as yet has been published upon the dis- 
tribution of sulphur in such cracked products, and it 
is with this end in view that this investigation is 
undertaken. 

Beilby 7 has carried out some very interesting experi- 
ments with regard to the distribution of nitrogen in 
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the various products resulting from the destructive dis- 
tillation of nitrogenous organic material. He finds that 
albumin, gelatine and corresponding vegetable matter 
yield on thermal distillation: (I) ammonia, (2) oil rich 
in alkaloidal bodies, (3) carbonaceous residue contain- 
ing a large proportion of the original nitrogen. 

When more or less altered deposits of peat, coal, 
shale, etc., are distilled, a similar redistribution of the 
nitrogen takes place. A distribution of the nitrogen 
in shale is shown after distillation as follows: 

Per Cent 
of Nitrogen 

Ammonia and water distillate 17.0 

Oils as alkaloidal tar .... 20.4 

Coke residue • • • ^2.6 

Beilby showed that the nitrogen in the shale upon 
retorting distributes itself with a higher percentage in 
the higher boiling point fractions, reaching a maximum 
in the residue. Further redistillation of the tar into 
ten fractions also indicates a distribution of nitrogen 
as shown above— that is, higher percentages in the 
higher boiling point fractions, reaching a maximum in 
the residue. The formation of ammonia is a function 
of the conditions of temperature, time, retort and other 
factors. Slow distillation results in a decomposition of 
the alkaloids, producing more ammonia. For example, 
the total nitrogen in the shale was 0.7 per cent and 
redistribution took place in the following manner, cal- 
culating on a basis of total nitrogen as 100: 

Per Cent 


Ammonia (in water distillate) 

Alkaloids (in oil) 

Coke (Nd 

Loss 


of Nitrogen 
. . 32.8 

. . 20.0 
. . 45.7 
1.5 


The work of Bielby indicates, therefore, that the 
nitrogen present in the original bituminous material 
increases in the latter fractions during retorting, reach- 
ing a maximum in the residue, and furthermore that 
during distillation of the shale only the more volatile 
alkaloids come off, and that the residue still contains 
the less volatile or pitchy nitrogenous bodies. It is 
probable that there is a series of unbroken continuity 
from the volatile alkaloids up to pitchy or cokelike 
nitrogenous bodies. 

Perkins 8 has shown that, in working with an Ameri- 
can and a Canadian crude oil, when distilled under 
atmospheric pressure, the percentage of sulphur in- 
creases as a function of increasing boiling point frac- 
tions. Some of his results are summarized in Table I. 

It may be mentioned here that the finding of the 
present investigation regarding the distribution of sul- 
phur in the primary products from the cracking of oils 
is closely analogous to the work of Beilby, with regard 


*/. Imt. Petroleum Tech., vol. 3, p. 239 (1917) 
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TABLE I -SCLI’IU R (’ON TENT OF FRACTION*, <>I AN AMI. UK AN 
CRUDE OH., ORIGINALLY CONTAINING 0 727 I’Ll! (INI ,s 
Fraction, Ihg C Per C N<nt of Sulphur .''pmlie Grant v 


To 00 o 1)2 

MO 150 0 10 0 7287 

I 52 22 0 0 18 ‘ 0 7669 

220 2 f >7 0 41 0 7040 

V >7 100 0 17 0 H I 4ft 

100 MO o 17 o 8242 

Rendu. 0 54 0 H 07 (, 


to the distribution of nitrogen in the destructive distilla- 
tion of organic bodies containing nitrogen. 

The starting materials in this work were the primary 
products resulting from the cracking of a Mexican gas 
oil by the continuous liquid-gas phase process covered 
by the Dubbs patents. The quantity of oil operated 
upon and that of the primary products is shown m 
Table II and the principal characteristics of these ma- 
terials will be found in Table III. 

The oil was cracked under u pressure of 120 lb. with 
a liquid transfer temperature of 800 deg. F. 

Methods of Determining Sulphur 

A great variety of analytical methods exist for the 
determination of sulphur in petroleum products. Each 
of these methods lias its particular virtues and draw- 
backs. Although in general b\ most of the methods 
reasonable checks may be obtained, the variation in re- 
sults using different methods is very great. 

With the exception of the determination of sulphur 
in the uncondensihle gas the four methods used in the 
present investigation were as follows* 

(1) The lamp method for the determination of sul- 
phur in pressure distillate. 

(2) Nitric acid oxidation method, usually known as 
the Rot he method. 

(2) Sodium peroxide bomb method 
< 4 ) The oxygen bomb calonmetei method. 

In the determination of the sulphur in the uncon- 
densible gases the usual procedure of determining hydro- 
gen sulphide and carbon dioxide was carried out. A 
modification of the Burrell apparatus for gas analysis 
was used, the amount of gas absorbed in sodium h\ - 
droxide being taken as the sum of the percentage vol- 
umes ol carbon dioxide and hydrogen sulphide The 
sum of these substances averaged 8 0 per cent. The 
average carbon-dioxide percentages in a large number 
of analyses of the uncondensihle gas from various types 
of charging stocks containing no hydrogen sulphide 
wus less than 1 per cent. This would give by difference 
a volume of hydrogen sulphide equal to 7.0 per cent. 

The percentage of hydrogen sulphide given above is 
only an estimate, although 1 ho probable error is very 
small. However, in order to obtain the true percentage 
a method was devised whereby the gases were drawn 
through an absorption bulb containing a solution of 
approximately normal cadmium chloride. The hydrogen 
sulphide was absorbed by this solution, with the result- 
ing precipitation of cadmium sulphide. The increase in 
weight of the bulb is assumed to be the weight of the 


TABLE III GENERAL ANALYSIS OF MATERIALS I N 'ER 
CONSIDERATION 
Mexican Gas Oil 


B( gr 

26 2 deg 

Sp gr 

0 8973 

hired 

1 43 jun over 2 03 p m 

Turn to dint ill 

2 hr 33 nnn. 

Initial 1) p 

36 3 End point ( 90 per 

Range 

347 deg F 


cent ) 7 1 0 deg F 

( 'olor before 

Black 

Chiugf 

800 ee 

Color after 

\ allow 

1 lush 

2l0deg Cleveland 

Universal Saybolt \ is- 


h ire 

240 deg open cup 

eositj 100 deg F 

50 -ee 


Condenser Running \A a ter to 1 >r> 


per ( 1 lit ( >v< i 

Temp , Deg F 136 Gr 

(hi 

Deg i Remark- 

10 

479 

38 fi 

1 5 tier cent at 
0 35 per cent 

410 .leg V 

20 

313 

34 1 

water 

30 

342 

31 2 

0 4 per cent 

loss 

40 

571 

29 | 



30 

591 

27 4 

Sulphur, 3 1 1 

per rent 

60 

620 

2h 2 



70 

658 

74 7 



80 

686 

23 7 



90 

710 

24 1 



98 

690 

19 4 




Pressure I)istilliit« 1 rain M< 

■Mean Gah till 


IV g. 

44 8 deg 

Turn 

to distil) 

3 hr 4 min 

I ired 

1 58 p m over 2 a m 

Rang* 


338 deg 

Initial )» p 

88 End point 426 

Color 

before 

\ allow 

( ’hargi 

1.000 cc 





Condcnstr 37 Deg 


er Cent Temp, 

136 Gr 



( Her 

Deg F 

(In Deg l 

Sp ( Ir 

Remarks 

2} 

122 

87 7 

0 64 3 

Off color at 1 58 deg 

5 

134 

84 4 

0 65 3 


71 

158 

80 2 

(1 666 

410 Deg F cut 

II) 

188 

72 9 

0 690 

52 5 pel rent 54 2 gasoline 

121 

216 

66 9 

0 711 

46 1 per ( ant 3 1 8 gas oil 

13 

233 

62 0 

0 729 

1 4 p< r cent loss 

17J 

256 

58 9 

0 741 

Initial bp, 126 End point 422 deg 

20 

26) 

56 7 

(1 750 

424 nit 

22', 

282 

54 7 

(1 758 

57 8 per cent 58 1 gasoil rn 

25 

296 

52 5 

fi 767 

40 8 pei cent 31 3 gas oil 

271 

310 

50 6 

0 775 

1 4 pi t cenl loss 

10* 

37) 

49 0 

0 782 

1 niliiil 1' p . 1 20 deg ]• 

321 

334 

47 4 

0 789 

1 ,iid point , 437 deg 

35 

348 

46 1 

0 795 


37 \ 

354 

45 4 

0 798 


40 

367 

44 1 

0 804 


42i 

373 

42 4 

(1 812 


45 

386 

41 6 

0 816 


47i 

395 

40 3 

0 821 


50 

400 

3<> 9 

0 824 


52 5 

410 

38 9 

0 829 


55 

418 

38 3 

fi 832 


57 5 

425 

37 5 

0 836 


57 8 

426 





Crui kid Residuum ll<>m M.xhiiii Gas Oil 


B6 g! 


17 4 


(’old test -4-id. 

h lied 


2 06 p m 

o\< r 2 11]» m 

Turn to dist ill 24 uni. 

Initial h p 


382 deg 

End point, 

Rnngi 4 3 .1. 



775 deg 


Color bef or. Bh< k 

( "barge 


lOOee 


( ’..lor after Brow n 

Flash 


190 deg 


1 nivcrsal Savbolt \ is- 

hire 


270 deg 


. osit \ 100 (leg E 60 v . 

Pi 

r’< ( nt ( >\ er 

Ti nip , 1 >cg 1 

Remarks 




487 

0 5 pel . . nt at 4 1 Odcg 


1(1 


510 



15 


524 

5 3 per rent coke 


20 


545 



2 r , 


557 

(1 2 per cent loss 


30 


569 



35 


580 

( ’oiiradson carbon 


4(1 


595 

Residtn 4 1 pit . < nr 


45 


605 



51) 


620 



55 


638 



60 


655 



65 


(.80 



70 


695 



75 


720 



80 


741 



85 


760 



94 

5 

775 



( Jan Aiiah ms of 1 nrondciisibl. (ills 


I'l 1 ( 'cut 


Carbon dioxidi 4 hydrogen sulphide 


7 8 

l nsat mated hydrocarbons 


8 0 

» >\\gcn 


0 1 

( ’arb.m monoxide 


0 3 

Hydrogen 


2 3 

Saturated hydrocarbons (hvdiffcicn. i 


81 5 

Specific gru\ it n (air = 1 ) 

( ok. 

0 887 

1’er Cent 

Soluble in carbon bisulphide 


27 4 

Ash 


0 93 


1 AIM 1 11 

MATh R1 Al, AND PRo|tl < 

l' s ! N A 1 

,>1TG ATI D 

AN eight of 
Total 

Charging st. < k 

(Juuiititx 

I'i (ir 

SpGr 

In 11. 

Mexican gas oil 

1,966 hhl 

26 2 

0 8«73 

617.225 

Prewmre distil hit* 

1.004 hhl 

44 H 

0 8026 

289,609 

Residuum 

855 hhl 

17 4 

0 9503 

284.299 

Coke 

6 795 It, 


1 27 

6.795 

Gan 

368,901) eu 
(corrected to 
0 Deg C and 
760 mm ) 

ft 

0 887 

(air as 
standard) 



TAME V I’ERGEN TAG I I HST RIBI TION Oh M I. I’lll R IN THE 
TRIM ARY PRODUCTS O.N A BASIS OF TOTAL SUEPHl R PRESENT 


Total weight of sulphur in products 

Coke 

R raid mini 

Pressure distillate 

Gas 

Total 


Sod lull > Peroxide Oxvgen B. nib 

Bomb Method Calorimeter Method 

Wt in El) Per Cent W t in I.h Per Cent 


18,862 

100 

17,586 

100 

370 

1 96 

355 

2 01 

12,168 

64 51 

10.917 

62 08 

4,055 

21 49 

4,055 

23 05 

2,269 

12 02 

99 98 

2.269 

12 90 
100 04 

— 

— 


r 



April 9, 1923 


CHEMICAL AND METALLURGICAL ENGINEERING 


635 


TABLE IV -DISTK1BI TI(>N o}- si LPHLR ON THE BASIS OK PERCENTAGE IN TI1E PRIMARY PK01U CT8 
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15,035 
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hydrogen sulphide in the gas. The change of volume is 
also noted. In actual practice two Wetzel bulbs in 
series were used as absorption vessels in order to insure 
complete absorption. The volume of hydrogen sulphide 
in the gas as calculated from the determination by this 
method is 6.8 per cent, which checks very closely the 
above approximated amount. Under the circumstances 
it seems that very little if any absorption of the carbon 
dioxide takes place. 

It is to be noted here that for very small amounts of 
hydrogen sulphide in gases the method making use of 
absorption in a solution of iodine and back titration 
with sodium thiosulphate is in all probability the most 
accurate. 

Discussion of Methods 

There is no doubt that the results as obtained by the 
oxygen bomb and the sodium peroxide bomb method 
give consist out results, as well as results which are of 
the same order of magnitude. The oxygen bomb method 
is preferable from the viewpoint of accuracy, since a 
cleaner precipitate is obtained. 

The results obtained by oxidation with nitric acid are 
not favorable to the use of that method. Comparison 
of the sum total of sulphur in the primary products with 
that of the raw oil would seem to indicate losses in the 
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latter, probably by volatilization during digestion of the 
oil with the acid. 

In a critical examination of the data it must be re- 
called that the operations of measuring large quantities 
of liquids, gases and solids by meter, gage or scales are 
a function of the final comparisons as well as the 
analytical methods. There is also to be considered the 
possibility of some sulphur*reacting with the metal parts 
of the system. 

Conclusions 

From the results set forth in Tables IV and V it 
should be pointed out that on a basis of the actual per- 
centages of sulphur in the primary products of cracking 
hydrocarbon oils, the content of sulphur increases with 
the density of the liquid and solid products, but is 
higher in the gas than in any of the products. This is 
very closely analogous to the distribution of nitrogen 
in the destructive distillation of oil shale. 

On a percentage basis with regard to the total amount 
of sulphur present the analogy does not hold for the 
coke, owing principally to the relatively low percentage 
of this product, although there is an increase in the 
percentage of sulphur with increasing density for the 
liquid and gaseous products when calculated on this 
basis. 


Increase in Output oi Aluminum for 1922 

The value of the new aluminum produced in the 
United States during 1922 is reported as $13,622,000, 
an increase of about 25 per cent over the value in 1921. 
During the first half of the year domestic aluminum 
was quoted at 20 cents a pound for 99 per cent grade. 
In August the price rose slightly and on the passage of 
the tariff act rose to 23 cents a pound, where it re- 
mained during the rest of the year. 

Exports of aluminum from the United States during 
1922 included 1,538,079 lb. of ingot and scrap aluminum 
and alloys containing aluminum, 2,808,946 lb. of plates, 
sheets, bars, strips and rods and 4,548,939 lb. of manu- 
factured articles, which represents a very large increase 
over the amount exported during the previous year. 
Imports, on the other band, also increased to 31,482,983 
lb. during the early part of 1922, as compared to 
26,177,852 lb. for the corresponding period in 1921. 
This includes aluminum in crude form, scrap and alloys 
of any kind in which aluminum is the material of chief 
value. 


Electrically Sintered Magnesite 

Electrically sintered magnesite, a material having 
the highest melting point of any commercial refractory, 
is now being produced in quantity by the Carborundum 
Co. It is made from carefully selected California 
magnesite and is thoroughly fused in an electric fur- 
nace. It cDntains about 95 per cent MgO and less than 


1 per cent of iron oxide and has a melting point of 
about 2,600 dog. U. 

The material is especially resistant at high tem- 
peratures to iron or iron oxide. This makes it most 
valuable for lining metallurgical furnaces, either in 
the form of bricks or in granular form, tamped in. 
A further unusual feature of electrically sintered mag- 
nesite is that it does not contract when subjected to 
conditions encountered in industrial installations. 

Some Notea on Quicksilver 

The production of quicksilver in the United States 
in 1922, from the reports of the United States Geological 
Survey, amounted to 6,497 flasks of 75 lb. net, as com- 
pared with 6,339 flasks in 1921, which was the smallest 
annual output in 72 years of recorded production of 
domestic quicksilver. Of the total amount produced in 
1922, California produced 3,494 flasks, Texas 2,725 and 
Nevada and Oregon 278. The average price of quick- 
silver in 1922 per flask of 75 lb. is reported as $58.95 
in New York and $57.78 in San Francisco. However, 
the tariff act of 1922 placed a duty on imported quick- 
silver of 25 cents a pound, equivalent to $18.75 a flask. 
At the end of the year, the directors of the great 
Almaden mine in Spain reduced the price at the mine 
to about $45 per flask. No important additions to the 
known resources of domestic quicksilver were made 
during 1922, but the effect of the new import duty will 
probably result in a moderate increase in production 
for 1923. 
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Silicate of Soda 
In the Ceramic Industries* 

Its Properties Depend Upon* Ratio of Na.O to SiO. 
— What Grades Are Most Suitable 
for Various Purposes 

By James G. Vail 

I *!i i l;nlcljtli ia Quart/. < ] ’hil n)' Iphia. Pa. 

C ONSIDERATION of silicate of soda in the ceramic 
industries or, for that matter, in any industry must 
be predicated on an understanding of what is meant by 
the term silicate of soda. In a commercial sense silicate 
of soda is not more definite a term than clay. Its 
connotation is generic rather than specific. Attention 
must be called to this fact, because in spite of a volu- 
minous literature there are still many technical men who 
think of a definite sodium silicate when they see the 
sirupy liquid of commerce. 

Sodium metasilicate has been studied by several 
workers, notably Erdenbrecher, who has prepared three 
crystalline hydrates of Na,Si() :i with four, six and nine 
molecules of water, respectively. These may all be pre- 
pared at ordinary atmospheric temperatures. They all 
melt in their water of crystallization to liquids of low 
viscosity relative to the commercial preparations on the 
American market. 

The ratio nf Na.O to SiO is the usual index of the 
type of a commercial silicate solution. As the per- 
centage and molecular ratios are so nearly alike, custom 
has chosen the more convenient percentage ratio. This 
may vary between the 1:1 ot the metasilicate up to 1 : 4 
or even higher. The properties ot the products at 
the two ends of the scale are very different, and any 
intermediate composition can be produced in general 
without sharp breaks in the curves which represent the 
changing characteristics. Although it is likely that a 
compound of the ratio 1:2 does exist, its presence in 
the familiar solutions of this composition has not been 
completely proved. It is important then when you hear 
or read about silicate of soda to think, Which silicate 
of soda? 

Use in Mending Saggers 


refractory clay to make the sagger mending cement. 

A mixture of calcined and raw clays is best, though not 
essential. A wide variety of clays can be used. The 
silicate of ratio 1:2.4 is usually sold as a solution of 
about 47 per cent solids testing 52 deg. B§. About two 
parts by weight of this and one part of powdered clay 
should be used. A little water may be added to permit 
mixing the cement to a smooth, thick, creamy con- 
sistency. It is best to paint both broken surfaces of the 
sagger with the cement, taking care to apply enough to 
prevent a premature set due to absorption of water 
from the wet cement by the porous body of the sagger. 
This would occur only when the cement is spread very 
thin. Enough should be used to allow the cement to 
remain sticky for 5 minutes if exposed to the air. The 
broken parts should be pressed together so that a little 
is squeezed out and allowed to stand undisturbed over 
night. A joint formed in this way is usually stronger 
than the body of the sagger. 

Cements made with clay and silicate of soda are also 
useful in making gas-tight brickwork in kilns, boiler 
furnaces, coke ovens and the like. 

Deflocculating Clay Suspensions 

The influence of electrolytes on the suspension of clay 
in water as applied to refining and casting has received 
a great deal of attention and is the subject of a fairly 
voluminous literature. Beginning with a discussion of 
Acheson’s paper on Egyptianized clay before this society 
in 1904, when W. D. Gates called attention to a similar 
effect of silicate of soda on clay, members of the Ameri- 
can Ceramic Society have made numerous contributions 
to our knowledge. Bleininger and Sehurecht should be 
especially mentioned in this connection. It is worthy 
of note that much that has been written is either not 
clear or ent irely silent as to the kind of silicate employed. 
All solutions of silicate of soda will indeed assist in the 
suspension of clays and up to an optimum concentration 
make the separation of other minerals easier/ In each 
case amounts beyond the optimum concentration produce 
a lesser effect or cause the flocculation of the suspended 
clay. 

The work of Sehurecht has shown that the effect 
of silicate is not merely the effect of a given amount of 


Perhaps the use of silicate of soda for mending 
saggers is more widely applicable in the ceramic indus- 
tries than any other. W here the break is a simple one, 
the process of repair is so simple as to be a marked 
economy. For this purpose a silicate which dries in the 
air to form a firm joint, and retains its bonding quality 
as the temperature rises should be selected. All air- 
dried silicate solutions, even when they develop a bond 
strength above 1,000 lb. per sq.in., are hydrous. The\ 
can be completely dehydrated only at kiln tempei atme. 
During the removal of the last few per cent of water 
the bond strength of most silicate solutions is much 
reduced. At temperatures near 2,000 deg. F. sintering 
begins and the silicate again is sticky and has holding 
power. The ratio which we have found most suitable 
for this sort of work is about Na.O: SiO., :: 1:2.4. It a 
grade containing more silica is used, its strength will 
decline earlier with advancing temperature. If a more 
alkaline type be selected, the cement will have a lower 
melting point and will set too slowly at atmospheric tem- 
perature. Silicate of soda should be . mixed with a 


•Fn vunUd before the Terra Lot tit Division. 
Society, at the Pittsburgh meeting. Feb. l~-lt», 


A 

UP! 


merlcan 

i a. 


Ceramic 


sodium oxide which may be added in any convenient 
form. A unit of Na s O as sodium silicate has a larger 
effect in reducing the viscosity of a clay slip than the 
same amount of Na.O added either as hydroxide or 
carbonate. The silica must enter into the reaction, and 
it appears that a study of the various types of silicate 
with different ratios of Na.O: SiO, would be a valuable 
cont ribution to our knowledge of the art. The hydrogen- 
ion concentration is certainly an important factor in the 
effect of electrolytes on clay suspensions; the different 
types of silicate provide a convenient means for securing 
the concentration suited to the manipulation of each 
particular clay and the buffer effect of the silica should 
make it more easy to control the characteristics of the 
slip or the suspension in the refining process. 

Effect on Density Shrinkage 

The varieties of silicate of soda should also be studied 
with reference to their effect on the density shrinkage 
and strength of the ware. If one form of sodium 
silicate added to a clay in amounts of less than 2 per 
cent based on a 40 per cent solution can cause differences 
of more than 100 per cent in the dry strength or the 
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fired strength of clays, it is a matter of concern to know 
whether the form arbitrarily chosen for the study was 
in fact the most suitable. We have abundant evidence 
that the various forms do not behave alike. 

Bonding Abrasive Wheels 

One of the oldest uses of silicate of soda is to form 
a bond for abrasive materials in the manufacture of 
grinding wheels and abrasive stones. The process is 
widely used and has numerous advantages, important 
among which is the possibility of forming a wheel on 
one day and putting it into service the next. The silicate 
bond easily produces masses having a tensile strength 
of 2,000 lb. per sq.in. and the loss in process is very 
small. The silicate ordinarily employed for wheel manu- 
facture has a ratio of 1 : 2 and is concentrated to a very 
sticky solution containing about 54 per cent solids. 
This solution is mixed with approximately an equal 
weight of a finely pulverized mineral such as clay or 
silica. The chemical characteristics of this powder can 
be varied considerably and good results secured, but its 
fineness and the thoroughness with which it is mixed 
with the silicate solution and the abrasive grains are 
important. The tamping of the mixture into molds calls 
for experience and skill to produce a uniform body. The 
wheels are first air dried at temperatures below the 
boiling point of water for a length of time dependent 
on the size of the wheel and then baked at about 450 
deg. F. for several hours. The chemistry underlying 
this process is not fully understood, although a large 
amount of practical experience has developed a technique* 
which gives good results. It is not, for instance, known 
lhat there is any reaction between the mineral filler and 
the silicate solution, and yet wheels are made sufficiently 
resistant to water to be run wet. 

The water resistance of some mixtures is, however, 
improved by the addition to the inert mineral of small 
quantities of oxides capable of reacting with the silicate 
at the temperatures used in the process. One of these 
is zinc oxide. Fundamental research on the reactions of 
the silicate abrasive wheel process is needed to under- 
stand what has been empirically found to be good prac- 
tice and to point the way to improvements. We already 
know that a silicate of very different character from 
those used for adhesive purposes is required. 

Whether it be the making of silicate cements for 
mending saggers and setting brick with gas-tight joints, 
or the regulation of the flowing and suspension char- 
acteristics of mixtures of clay and water with small 
additions of silicate solutions, or the manufacture of 
quick process silicate abrasive wheels, the fact is worth 
remembering that the various forms of silicate have 
different properties. The grade best suited for one 
process may be quite unfit for another and many a 
process can be perfected by choosing a silicate solution 
adapted to the peculiarities of the clay with which it 
comes in contact and the conditions of its use. 


Increase in Automobile Production 

The Department of Commerce in Washington reports 
that automobile production increased in January and 
was the highest on record with the exception of last June. 
The output of passenger cars increased from 223,706 
cars in January to 254,415 in February. Truck produc- 
tion amounted to 21,354 cars in February, as against 
19,376 cars in January. Reports came from approxi- 
mately 90 passenger car and 80 truck manufacturers. 


Increasing Profits Without Increasing Sales 

Br. E. B. Lathrop has made a very good point in 
an article under the above title which appeared recently 
in the Philadelphia Chamber of Commerce News Bid - 
htin. He points out first that the normal reaction of 
the executive is to urge an increase in sales in order 
to increase profits. On the other hand, in industries 
where the market saturation point is nearly reached 
or in which production will vary considerably from 
year to year due to an uncertain demand, it is much 
easier to save on the cost of purchases and better 
technical control. Suppose, for example, a firm makes 
$1,000 saving per month by better buying and better 
technical work, and suppose too that the firm is making 
a 10 per cent net sales profit. This monthly saving 
of $1,000 would be equivalent to a total yearly increase 
in sales of $120,000. Viewed from this standpoint, 
what might be termed “intensive cultivation” is very 
highly profitable. 

Importance of Technical Purchasing of 
Raw Material 

Take, for example, the purchasing of a common raw 
material such as ordinary salt. If we study different 
industries in which this material is used, the importance 
of technical purchasing can at once be made evident. 
For example, sodium chloride is used in ice cream 
manufacture. It is well known that different grades 
of salt give different results in the speed of making 
the ice melt. This of course is due to the calcium and 
magnesium chloride impurities in the salt, and yet the 
ice cream manufacturers have taken no advantage of 
this very common observation. They have not attempted 
to balance the relative corrosion which their salt may 
give against the more rapid freezing which is obtained. 

In producing soap, salt is used to separate boiled 
soap from the excess of free alkali. The sodium soaps 
are all soluble, but calcium, magnesium and barium 
soaps are insoluble and have no value as cleansing 
agents. Obviously, then, the impurities in common salt 
will become invidious impurities in the soap itself. 

Purchasing Department Should Wage an Aggressive 
War With Technical Implements 

Again, in the manufacture of hydrochloric acid, which 
is prepared from common salt with either sulphuric 
acid or niter cake, the sodium sulphate thus manufac- 
tured is used in glass and paper making. Naturally 
the impurities which appear in the salt will become 
impurities in the salt cake. Examples in which the 
impurities in the raw material vitally affect the subse- 
quent technology could be multiplied almost indefinitely. 
Here is a problem in which technical knowledge can 
play as important a role as it does in technical selling. 
The sales engineer has come to stay. His function in 
industry and his utility have been demonstrated. How 
about the purchase engineer? Is it not just as logical 
to make use of technical knowledge in purchasing as it 
is in sales? Instead of waging what might be termed 
a defensive war, why should the purchasing depart- 
ment not wage an aggressive war, using the modern 
implements of technical knowledge to carry it out? The 
purchase engineer and the sales engineer go hand in 
hand. They are twin positions, and in fact in many 
companies the same department, and the same engineers 
would adequately fill both functions. A least here is 
room for constructive thought and constructive action. 
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Heat Salvage in Small Furnaces 


Thirty Per Cent Fuel Saved on Even a Small Tool-Room Fur- 
nace by a Simple Recuperator— Heat-Resisting Pipe Offers 
Ideal Medium With Which to Ruild Heat Interchanger 


By W. C Bijell, -Jr. 
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I NCREASING interest m fuel conservation m recent 
years, coupled with the highci cost of luel for indus- 
trial operation, has forced the recognition that waste 
heat, heretofore not considered an item of value, can be 
utilized, and by simple methods made to do useful work, 
even on small heating furnaces. In units of larger size, 
the value of waste heat has long been known and re- 
claimed to a considerable degree in blast, open-hearth, 
large billet heating and reverberatory furnaces, glass 
tanks, pot furnaces and others. 

Reclamation of waste heat in these larger units was 
due not to a desire to save fuel, but to the necessih foi 
increasing the flame temperature High furnace tem- 
peratures for heating operations where the metal or 
compound must be raised to 2.700 deg F. or more is 
accomplished by adding, to the luel itself, appreciable 
quantities of sensible heat m the air required for com- 
bustion Thus, Pittsburgh natural gas. containing 1,130 
B.t.u., has a maximum llame temperature, when burned 
in the correct amount of cold air, of approximately 3, "GO 
deg. F. At this temperature all the heat liberated dur- 
ing combustion is carried awa> by the products of com- 
bustion. If the air is preheated by any method to, say, 
1,200 deg. F., that air will bring in 250 B.t.u of sensible 
heat, which, if added to the original value of the gas, 
will give a total calorific value of the mixture of 1,130 
-f 250, or 1,380 B.t.u. per cu.tt 
This gas, with a calorific value o! 1,380 B.t.u. per 
eu.ft., will have a theoretical flame temperature of ap- 
proximately 4,280 deg. F. The increase comes entirely 
from the preheated air, tnd naturally, with higher flame 
temperature, a heating operation will be carried out 



Fit! 1 - SENSIBLE HEAT IN AIR ANl> FLUE GAS 
Awuunption.s : Pittsburgh natural gas burned In theoretical 
amount of air. 



FIG 1 — U’TIlOR'S FIRST RE( 'D l’ERATOR, MOUNTED ON 
T< H >1 ,-R( )OM FURN A< ’ E 


with considerably greater rapidity than with lower 
flame temperature. Other similar problems in maxi- 
mum flame temperatures on Pittsburgh natural gas 
may be solved graphically as shown in Fig. 1. 

Waste heat may be salvaged in three general ways: 

1. By placing a steam boiler in the waste gas flue 
between furnace and stack to generate steam. 

2. By use of the regenerative furnace. This has two 
sets of reversing chambers in the waste gas flue be- 
tween furnace and stack. The flue gas passing out 
gives up its heat to the brick checkerwork of one 
chamber and on reversing incoming air picks up this 
heat. 

3. By recuperators. These are tubes placed in the 
waste flue, between furnaces and stacks, and through 
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which air for combustion is passed, thereby absorbing 
heat. 

For obvious reasons heat-salvaging apparatus of the 
first classification is out of the question for small 
furnaces. 

Regenerators of the second classification are rela- 
tively great in first cost, upkeep and labor cost, and 
require careful operation to accomplish good results. 

Recuperators appear to offer the best solution of 
waste heat recovery in smaller furnaces. Once installed, 
they require no operating attention and if properly 
designed, upkeep cost is a relatively small item. Within 
certain limits, recuperative elements may bo of tile or 
metal and inclosed in brick-lined containers. Tile 
recuperators are subject to the very severe criticism 
that, being of firebrick mixture, they resist the flow or 
transfer of heat to a very much greater degree than 
does silicon carbide or metallic elements. Accordingly, 
to secure an equivalent heat transfer from hot flue gas 
to colder air, it is necessary that the transfer area of 
tile recuperators vary directly as its thermal conduc- 
tivity. To obtain equivalent results, then, the specified 
transfer area of tile recuperators must be at least 
five times as great as with silicon carbide elements; 
and from five to twenty-five times as great as when 
metallic elements are used as the medium of transfer. 
In addition to the foregoing basic objection to tin* use 
of tile recuperator elements, tile is fragile and hard 
to lay up with joints that remain tight enough to pre- 
vent escape of air into the flue gas compartments. 



FIQ. 3— W. S. ROCKWELL CO.'S “ECONOMIZER FORGE” 
(FRONT REMOVED) 



Kl<; ! EXPERIMENTAL ItECPPEKATnR ON FORGE 
FURNACE 

As the scope of this article includes relatively small 
furnaces, metallic recuperators only are considered, for 
in such practice, limitations of the tile recuperator pre- 
vent its successful use. Tile recuperators have a fairly 
well defined field of application in larger furnaces. 

While silicon carbide is a much better medium for 
recuperator elements than fireclay tile, on account of 
its greater conductivity, it is open to the objections of 
high first cost, fragile nature and the same difficulty of 
making tight joints. With their high thermal con- 
duction and relatively low cost, metallic elements with- 
out doubt are the best elements to use in recuperators. 
Rut if satisfactory results are to be secured, a thorough 
understanding must be had of their properties, reaction 
under the working heats, and a knowledge of the en- 
gineering principles of recuperator design. 

A consideration of the metals available for recupera- 
tors of this kind may be interesting. Certain of the 
nickel-chromium alloys on account of their high melt- 
ing points and resistance to gases under high tempera- 
tures would make ideal recuperator elements. The high 
first cost of these alloys and difficulty of securing sound 
castings *vith thin walls are severe drawbacks to their 
general use, but even so, these alloys are the only 
metals available which will stand temperatures of the 
metal walls reaching 2,000 deg. F. or more. . 

Cast iron has long been used in heat exchangers — 
recall the original blast-furnace stoves made with cast- 
iron pipe elements. Cast iron was fairly satisfactory 
for that service as long as the temperatures encountered 
were relatively low. Cast iron is reasonably satisfac- 
tory for recuperator elements where the final tempera- 
ture of the air does not exceed a few hundred degrees, 
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but it has the disadvantages of requiring a heavy wall 
section and relatively great weight. 

It is desirable to bring air and flue gas into as close 
and continuous contact as possible throughout the entire 
length of the heat exchanger. Kpsed on present experi- 
ence, it appears that relatively small pipes, say 4 or G in. 
diameter, manifolded so as to secure proper area, offer 
the best available conduit. In the writer’s practice, it 
is customary to force air to be heated through cylindri- 
cal containers which are surrounded by the hot flue 
gas. The air passes counter-current to the gas, both 
going at relatively high velocity. For low-tempera- 
ture work (where the flue temperatures do not exceed 
1,000 deg. F. and final temperature of the air 300 or 
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400 deg. F.) wrought-iron pipe gixes excellent results. 
But when the flue gases are from 1.000 to 2,200 deg. F. 
and final air temperatures 300 to 1,200 deg. F., un- 
treated wrought-iron or steel pipe dot's not last long. 

If steel pipe is impregnated with aluminum (Calorized 
after the method of the Calorizmg To of Pittsburgh), 
pipe recuperator elements will give an economical per- 
formance in waste heat recovery within the temperature 
limits just mentioned. The life of valorized pipe is 
from five to ten or more times the life ot untreated 
pipe. The cost of the special treatment is quite low. 
A calorized pipe has the added advantage of maintain- 
ing the same high rate of thermal conductivity at all 
times, for it does not scale. 

The design of thermal recuperators should not be 
attempted by those not thoroughly versed in the art, 
for many factors must be co-ordinated to produce 
economical results; otherwise an installation that is 
neither economical nor satisfactory will result 

A considerable number of furnaces employing the 
recuperative principle of salvaging waste heat by use 
of metallic recuperators are in general use. The writer 
believes that he developed in 1913 and arranged to 
have placed on the market one of the first commercial 
recuperators for small furnaces. This consisted merely 
of mounting on top of a small tool room furnace a 
brick-lined chamber containing a coil through which 
the air was forced (Fig. 2). That the use of even this 
small device was worth while is indicated from the 
heat balance (Table 1) of one furnace operating with- 
out a recuperator and one furnace with recuperator, 
both furnaces being of exactly the same size and 
operated under identical temperatures in the heating 
chamber (2,450 deg. F.). 

It is interesting to note that less than 10 per cent 
of the total B.t.u, required in an average hour was 


represented in the heat returned in the air. The recu- 
perator effected a total saving of 31 per cent ; less than 
10 per cent was represented in actual heat returned, 
while over 20 per cent was had through increased flame 
temperature, less weight of furnace gases and other 
contingent economies that generally enhance the value 
of recuperative devices. 

The idea exemplified by Fig. 2 may be applied, of 
course, in many ways. Fig. 3 shows an especially neat 
and compact recuperator built alongside a small forge 
furnace (designed by the W. S. Rockwell Co.). It has 
the front removed in order to show the calorized pre- 
heater pipes. 

Beginning early in 1915, and extending over a period 
of more than 2 years, in collaboration with John W. 
Griswold, the writer made a series of tests on recupera- 
tive forge furnaces. The first experimental furnace, as 
constructed in the laboratory of Tate-Jones & Co., Inc., 
is shown in Fig. 4. This recuperator was designed 
along the lines of a Junker calorimeter: Flue gases 
were drawn through the recuperator by an exhauster 
mounted above, while air for combustion was forced 
through by a positive pressure blower (not shown in 
the figure). Much trouble was at first encountered 
with the heat exchanger elements. While only about 
30 in. in diameter with 45 in. effective height, they had 
an interior transfer surface of over 100 sq.ft, and at 
times reduced the gases of combustion from 2,000 to 
400 deg F., and raised air temperatures from atmos- 
pheric to 1,700 deg. F. 

The results secured were so very favorable that a 



n<; car tyi*k furnace with six recuperators 


second experimental furnace and recuperator was built 
for drop forge work in a large manufacturing plant at 
Toledo, Ohio. In this furnace forty to fifty steel bars 
3 in. diameter, 40 in. long were heated per hour to 
about 2,000 deg. F. to be forged into six-throw auto- 
mobile crank shafts. In one 24-hour period of ordinary 
shop operation it used 3,300 cu.ft. of coke-oven gas per 
ton of forgings. This is equivalent to less than 15 gal. 
fuel oil per ton — a very remarkable performance. 

Fig. 5 shows a Car Type Annealing Furnace utilizing 
the same principle, but where the waste gas flues are 
brought outward into individual small stacks, instead 
of following the usual practice of passing upward 
through the furnace walls. Surrounding each of these 
stacks is a metal jacket through which air for combus- 
tion is forced and part of the heat of the waste gas is 
thus transferred to the air and reclaimed. 
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Recuperative forging furnaces of large size have been 
designed, patented and constructed by the Heppenstall 
Forge & Knife Co., one of that company’s installations 
being shown in schematic outline in Fig. 6. Recupera- 
tors in this furnace are calorized V tubes, suspended 
in a chamber beyond the heating furnace proper, and 
into which the waste gases are directed Air is forced 
through these tubes, where it is heated and thereupon 



km; fi— REPPPEUATOR TUBES ON OIL FIRED FORGING 
I 'l ’ RNAFE 


led to the oil burners at the front end. Remarkable 
operating economies are shown by this installation. 
Temperatures from the recuperative effect are rela- 
tively low (600 to 700 deg. F.) and only about one-half 
of the total air required for combustion is preheated. 

Interesting experiments are now being conducted on 
calorized pipe blast-furnace stove elements, with a view 
toward determining to what extent calorized air pipes 
can replace the regenerative brick chambers. Complete 
data on these experiments are not now available for 
publication, but extremely satisfactory results are 
shown from the preliminary figures. A consideration 
of blast-furnace stoves is beyond the scope of this 
article; but it is mentioned to show that the subject is 
of sufficient interest to cover all phases of industry 
wherever the use of heat is of importance. 

Economies From Recuperation 

Naturally the question will be asked, “IIow much 
can we save by the use of recuperative devices?” 

There are at least twenty variable factors which will 
have a bearing on the ultimate over-all saving. Saving 
will be less where the existing non-recuperative furnace 
practice is very good. Poor or indifferent furnace prac- 
tice is vastly improved by the use of recuperation; 
when provision is made for the installation of recupera- 
tive elements and the furnace placed in the hands of 
competent engineers, they will frequently so change the 
existing design of the furnace itself as to produce a 
still greater economy. 

It is possible to design the recuperator to salvage 
almost any amount of waste heat that may be arbi- 
trarily named. The higher the temperature of the 
waste furnace gases the greater the percentage that 
can be economically recovered. In forging practice it 
is economical to premise a design on a 50 per cent recu- 
perative efficiency; for low-temperature heat-treating 
practice in small furnaces it is seldom economical to 
carry recuperation beyond a maximum of 30 or 40 per 
cent. On the other hand, recuperators operating on 
relatively low recuperator efficiencies will be found to 
produce material over-all savings. A chart is shown in 
Fig. 7 giving: (a) the fuel saving possible with waste 
gases at any temperature, ( b ) combustion conditions 
within the ordinary range of furnace practice, and (c) 
the saving with recuperators of varying effectiveness. 


This chart shows, for example, that gases which leave a 
furnace at 1,400 deg. F. and have entrained 10 per cent 
excess air carry out a total heat equal to that produced 
by 38 per cent of the fuel fired. If a recuperative de- 
vice having a 40 per cent thermal efficiency is connected 
to the furnace, then over 15 per cent of the total heat 
fired will be returned to the furnace as sensible heat in 
the air for combustion. 

The theoretical fuel saving itself is of considerable 
interest, but in every case the actual saving will be 
found much greater than the theoretical; for, as ex- 
plained before, the addition of sensible heat to the fuel 
gives the equivalent result of increasing the calorific 
value of the fuel and thus increasing flame tempera- 
ture. How this works out in theory and practice may 
be seen by re-examination of the chart Fig. 1, which 
shows the heat in the products of burning 1 cu.ft. of 
Pittsburgh natural gas, containing 1,130 B.t.u. per cu.ft. 
If we read down from tKis curve on the vertical ordi- 
nate, we shall find the theoretical flame temperature a 
trifle less than 3,600 deg. F. If the air is preheated 
by recuperation to 1,200 deg. F., that air will contain 
250 B.t.u., which, added to the 1,130 originally in the 
gas, will give a total calorific value of the fuel of 1,380 
B.t.u. Reading through as before, Pittsburgh natural 
gas with 1,380 B.t.u. will have a theoretical flame tem- 
perature of 4,280 deg. F. Thus, by increasing the 
calorific power of the fuel 18 per cent, we increase flame 
temperature over 20 per cent. 

It seems wise to point out the advisability of en- 
trusting the design of recuperative devices only to com- 

I '•i Crnt of To ful Fuel Oml rooty b# t f luitnt d ft u tut mi d !>• 1 wt two o by km up«TC*1 ion 



FIG 7 - FUEL, LOSSES AND POSSIBLE SAVINGS 


petent engineers. The mass of variables affecting 
actual results can be only roughly evaluated from such 
data as are at present available. This points to the 
likelihood of obtaining only mediocre results by those 
who do not have available the necessary experimental 
data as yet unpublished. 

Although this article presents data which cannot be 
classified as conclusive, yet they are sufficiently indica- 
tive to call attention to the possible savings of our 
natural resources. Fuel savings and other economies 
are now possible by making comparatively inexpensive 
alterations in furnace installations. The era we are 
now facing promises to be one of the most severely 
competitive that manufacturers have as yet experi- 
enced. Many plants operating on narrow margins should 
find such basic savings of vital significance. 


642 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol 28, No. 14 





Automatic Furnace and Quencher 


The \Y. S Rockwell Co, of New 
York, manufacturer of industrial fur 
nates, lias had on the market for 
some time an automatic rotary heat- 
ing furnace and an automatic rotary 
quenching tank. It has recently 
effected a combination of tlu'se two 
units so that they may be operated a^ 
one; and heating and quenching can 
he carried on as a continuous, auto- 
matic unit process. The accompany 
ing photograph shows the set-up of 
the combined units. 

The operation of these units sepa- 
rately is well known to those inter 
ested. When operated together the 
procedure is as follows: After the 
material has been slowly brought up 
to temperature and discharged from 
the furnace, it slides into the sub 
merged end of the quenching tank, 
where it is automatically picked up m 
small hutches by the internal thread 
of the rotating tank and convened 
through the quenching thud as it is 
raised to the final discharge. 

This combination provides, then, a 
continuous unit giving individual and 
unifoim treatment in both heating 


and quenching. By its use, as against 
that of the elements separately, 
i hances for trouble with the* product 
aie largely eliminated. A real advan- 
tage is also gained through the reduc- 
tion of labor required to operate and 
t he elimination of dependence on the 
human element. 

— -♦> 

Heavy Duty Motor 

Of recent years there have been 
few innovations of great novelty in 
the field of electrical motors, which 
adds particular interest to the new 
line of heavy duty, polyphase squir- 
rel-cage motors recently placed on the 
market by the Louis Albs Co., of 
Milwaukee, Wis. 

In the usual design of this type of 
motor, the rotor winding is formed 
with I he bars individually joined to 
the end rings. This makes a mul- 
tiplicity of joints and is a source of 
delays for repair when loose bars 
occur. 

In the L-A Type H. 1). motor, the 
new Allis type, the entire winding 
of the rotor consists of an integral 


sheet of copper, punched and formed 
by a special mechanical process. This 
one-piece winding is machine 
wrapped around the rotor core, the 
copper bars being expanded into the 
core slots by swaging, as indicated in 
the accompanying illustration. The 
single joint that extends through the 
two end rings is silver welded, after 
which the metal at both connections 
is processed by means of a contract- 
ing operation that rehardens the cop- 
per at the point where the heat, ap- 
plied during the welding, softened it. 
This treatment results in a lapped, 



UOTOU Foil ALLIS SQUIRREL 
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silver- welded joint of maximum 
strength. The rotor winding, except 
for the joint in the two end rings, is 
electrically and mechanically as sub- 
stantial and indestructible as a piece 
of pure copper pipe. 

On account of being fabricated of 
comparatively thin copper stock, a 
material that has a high thermal con- 
ductivity, this rotor winding readily 
conducts the heat generated in it 
toward the ends of the rotor bars, 
where the heat is dissipated through 
the action of malleable iron fans. 
The rotor bars themselves also con- 
stitute a very efficient blower, thus 
materially increasing the ventilation. 

The rotor core is a self-contained 
unit, and may be pressed on and off 
the shaft readily, as it has a straight 
keyway. Otherwise it is largely con- 
ventional except that it employs open 
slots without the usual overhanging 
tooth tips. Experience has shown 
that so long as a suitable relation is 
maintained between the air gap and 
slot width the performance does not 
suffer as regards power factor and 
efficiency and that a rotor core of 
this construction, with a suitable 
winding, results in exceptionally high 
starting and running torques. These 
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abnormally heavy starting and run- 
ning torques have led the manufac- 
turers to increase the shaft size 
above the usual practice for a given 
rating, which, in combination with 
the liberal bearings, fabricated from 
a phosphor bronze, insures excep- 
tionally long life in service. 

While great stress has been laid on 
the mechanical ruggedness of this 
new' line of motors, the electrical 
characteristics have received equally 
careful attention. In addition to the 
exceptional starting and running 
torques, all motors are guaranteed to 
carry their full rated load contin- 
uously with a temperature rise not 
exceeding 40 deg. C., and after their 
ultimate temperature has been 
reached, to carry 25 per cent overload 
for 2 hours with a temperature rise 
not exceeding 55 deg. C. These 
motors are made in standard indus- 
trial sizes, voltages and frequencies 

Thermal 

Conductivity 

Interesting researches have been 
carried out by the Feather-Stone In- 
ulation Co., of Los Angeles, on the 
thermal conductivity of what is 
known as the Feather-Stone insulat- 
ing brick, manufactured by the com- 
pany from material obtained from 
its deposit at Covina, near Los An- 
geles. The weight per brick is lit- 
tle more than 2.J lb., or 37 lb. per 
cu.ft. Compressive strength has 
been calculated at 36 tons per sq.ft. 
Thermal conductivity amounts to 
about 1 B.t.u. per sq.ft, per hour per 
deg. F., which is about one-tenth 
that of ordinary firebrick, ("harts 
showing the comparative thermal 
conductivities of Feather-Stone 



FIG. 1— GRAPH SHOWING THERMAL 
CONDUCTIVITIES OF VARIOUS 
TYPES OF BRICK 


brick, common red and refractory 
brick are shown in Fig. 1. Fig. 2 
illustrates graphically the relative 
heat losses through the insulated and 
uninsulated walls of a furnace. 



Th erm olil h Om out 

A new fin* cement has been de 
velopcd by the Harbison-Walker Re- 
fractories Co. The trade name given 
it is Thermolith. It is claimed for 
this cement that it sets hard and 
bonds fireclay brick firmly without 
heat. Fireclay and many other fire 
cements are incapable of bonding 
firebrick at ordinary temperatures. 
Thermolith remains a bond at all 
working temperatures — extreme heat 




FIG 2 CROSS SECTION SKETCHES 

AND GRAPH SHOWING HEAT LOSS 
THROUGH 1NSPLVTED \NI> 
UNINSULATED WALLS 

conditions neither fuse it nor crum- 
ble it. It is a high-temperature 
cement and a low-temperature ce- 
ment. It is also claimed for this 
cement that it does not flux the brick 
at any working temperature, because 
it is chemically neutral. This same 
quality also enables it to resist the 
action of slags and clinkers, no mat- 
ter whether acid or basic. It is me- 
chanically strong. It withstands 
abrasion, either of furnace charge or 
mechanical equipment. 

Thermal tests which have been 
conducted show this cement unfused 
at even the highest working tem- 
peratures, and in abrasive tests it 
has been impervious to sand blasts 
of sufficient force to wear down fire- 
clay brick. It comes in dry pow- 
dered form. It is applied with a 


trowel after simple mixture with 
water. It does not require covering 
with water to prevent deterioration 
when not m use after the package is 
opened. It is packed in 200-lb. air- 
tight metal drums. 

Tin* ct meat is recommended by its 
manufacturers for use in laying up 
fireclay brick in blast-furnace and 
blast-furnace stove linings; boiler 
settings and firebox arches, heating, 
forge and welding furnaces; copper, 
lead and zinc furnaces; cement, lime 
and pottery kilns; gas regenerator 
linings; glass pot furnaces and glass 
leers; brass furnaces, and other mis- 
cellaneous uses. It is also of great 
value in patching and repairing fire- 
clay brick construction, such as in 
boiler and gas-generating practice, 
where rapid and effective repairs are 
a requisite for uninterrupted serv- 
ice. This cement is also effectively 
used as a coating on refractory sur- 
faces for protection against abrasive, 
corrosive and chemical attack. 
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World Paper Production 

From a recent article in Pa pit we 
learn that the total production of the 
existing 2,825 paper mills all over tin 
world in 1913 amounted to approxi- 
mately 9,750,000 tons and in 1920 the 
total output of paper and boards wa^ 
about 14,500,000 tons. The average 
production of paper per meter-width of 
paper machines by countries has been 
estimated as follows: Germany, 540 
tons; France, 660 tons; Sweden, 895 
tons; England, 910 tons; Norway, 1,000 
tons; Finland, 1,240 tons; Japap, l,f>90 
tons; United States, 1,845 tons; and 
Canada, 2,200 tons per year. The tons 
are to be understood as metric tons. 

In 1921 the daily capacity of the 
United States mills was 7,825 tons 
mechanical, 5,700 tons sulphite, 904 
tons sulphate and 1,840 tons soda pulp 
During 192! there was also converted 
into paper 3,550,000 tons of wood pulp 
and an unknown quantity of rags 
However, the production of 1921 \va^ 
much less than that of 1920, judging not 
only from the reported decrease ol 

840.000 tons of wood pulp hut also from 
the fact that imports were lessened h\ 

200.000 tons as against 1920. This de- 
crease was not confined to the United 
States alone, as all over the world the 
same lessened production for 1921 
occurred as compared with 1920 and 
even 1922 did not reach the production 
of 1920 

/ine Dust an<l Us IWh 

A. Billaz, in L'lnduntrie Chimuim , 
Aug. 18, 1922, p. 193, notes that those 
chemical properties of zinc to which it 
owes its extended use in the powdered 
state are: (a) Reducing properties, 
which are utilized particularly in dye 
manufacturing— for example, in the re- 
duction of nitro compounds to organic 
amines, and in the preparation of 
sodium hydrosulphite for the reduction 
of the vat colors; (h) the property of 
precipitating metals, such as copper, 
cadmium, lead, silver and gold from 
their solutions. It is used in the puri- 
fication of zinc sulphate solutions des- 
tined for electrolysis or for the manu- 
facture of lithopone, and precipitating 
gold and silver from their cyanide solu- 
tions; (c) the property of combining 
with dry oxygen only at a high tem- 
perature, and of giving with moist air 
a basic carbonate or with sea water an 
oxychloride which protects the bulk of 
metal from further alteration. These 
properties have led to the following ap- 
plications: Painting iron objects; gal- 
vanization by cementation (sherardiz- 
ing, which consists essentially in im- 
mersing iron objects in zinc dust at a 
temperature of 300 deg, C.) ; cold or 
electrolytic galvanizing of cast-iron ob- 
jects; and metallization, or deposition 
by projection of a layer of zinc on the 


mi dace of the metal to be protected. 
The industries which use powdered 
/me obtain the material from different 
-ources, in accordance with the chemi- 
( al role it has to play. One of these 
souiees is from zinc smelters in which 
the zinc dust is but a byproduct. It is 
also made by blowing a stream of gas 
against a trickle of liquid zinc, and 
by a little-known pulverization (grind- 
ing) process. Zinc dusts arc far from 
being pure zinc; they contain varying 
amounts of foreign materials, more or 
less undesirable to the user. 

Up to recent years the presence of 
carbon in zinc dusts was explained 
solely by mechanical entrainment of the 
dement volatilized from the charge or 
Uom the electrodes. Lemarchands 


Important Articles 
In Current Literature 

M«»i f than flftv industrial (ethnical 
oi viiontifh pel todiculs and tiado 
p.ipiis mi n viewed regularly bv the 
Mall <>1 Chrm <( M<t The m tides 
Jot< d below have b< eti seleetfd t'loin 
tlii ''i publications because they o p 
1 1 s>nt the most conspicuous themes 
jii < ontempoi ary litet.iliue. and eon- 
M ciuently should la of considc table 
interest to our readers Those that 
ne ol unusual Interest Mill be pub- 
lished late>r in abstiact in this de pat t- 
metit but sine e it is fiequeidl.v im- 
possible to piepuie a satisfue ton 
abshaet ol an article this led will 
t is i Ido i >u i r eaeli'l s to k* e p .ihl east ol 
e one n( llteialure and din < t the ii 
m uhng to advantage Tin maga- 
zines 1 1‘Vie‘w ed have all been leceived 
within a fortnight of oui publication 
dole 

Ki cm 'T ok I’m ration on Kijow ok 
Casks llot ace .lucid and l>onal it 
1 ’he le \ Mu ha meal Eumnunug, 
\pnl, 1923, pp 223-228 

DeUKKK OK SWKU.I NO A NO ItKATlNe. 
1>i (’ C Schwa I he Pajnr, Match 

I I, 1 923, pp 7 10 

I IKVKI.OI’MKNTF IN PULI* AND PaPKK 
I npkkthy W G Mae Naughton. 
Papt t Trade Journal, March 22, 1923, 
Tech See , pp 49-53 

Transformation ok I’oliOH Equa- 
tions From one System to Another. 

II 10 Ives Color Tuule Journal, 
March, 1023, pp 102-107 

OhTAiNiNU Faroe Ttt.A st-Fur n ace 
Production D T (Vox ton Iron 
Age, March 29, 1923, pp 897-900. 

Effect ok Gas Quality on Quan- 
tity Used by Customers Harold 
Davies, presidential address, Man- 
chester District Institution of Gas 
Engineers Can Journal (Ixmdon). 
Fed 28. p 517. 

Experience With Vertical Re- 
torts. C F. W Re mile (fas Jour- 
nal (London), Feb. 28, p. 529. 

Safety Enoineerino in the Com- 
pression ok Gases A. D Risteen. 
Mechanical Engineering, April, 1923. 
pp 212-245 

Solvino the Refractories Prob- 
lem ok the Navy G. M. Galvin. 
Jour Am Sor of Naval Engineers, 
February, 1923, pp. 146-152. 

Further Data on the Effective 
Volatiuty of Motor Fuels Robert 
E Wilson and Datdel P Barnard, 
4th Jour, Sor Automotive Engi- 
ne rs, March, 1923, pp. 287-292. 

New Interpretation of Exhaust- 
Gas Analysis E II. l/ockwood 
Jour Sor Automotive Engineers, 
March, 1923, pp. 299-301. 

The German Bromine Industry. 
M. Debussy. Chimie et Industrie, 
February, 1923. pp. 245-258. 


( Revue de la Metallurgie , December, 
1920) drew attention to the relation be- 
tween the carbon in the dust and the 
carbon monoxide in the distilling gases, 
and proposed a chemical origin, de- 
pending upon the reduction of the car- 
bon monoxide by the zinc, to the carbon. 
The main reaction is Zn-f-CO~ZnO -f- 
C, but this is modified by two other re- 
actions, ZnO -f 00 ~ Zn -f CCL and 
CO, f 0 2CO. 

The oxidation of the zinc vapors by 
air is the most general and widely ap- 
preciated cause of the formation of 
zinc oxide contained to the extent of 
from (5 to 50 per cent. Air exists in 
the retorts and condensers, from the 
very commencement of the distillation, 
and cannot be avoided either in the 
ordinary furnaces or in the electric fur- 
nace. Zinc nitride, ZrnNj, the propor- 
tion of which in a zinc dust may vary 
from 0.10 to 0.42 per cent, is also 
formed from reaction with atmos- 
pheric gases. 

Microscopic examination shows that 
grains of zinc dust are metallic glo- 
bules coated with ZnO crystals; a cir- 
cumstance which prevents the metallic 
droplets from wetting each other and 
uniting with the main body <of liquid 
condensate. 

Heated in air, zinc dust, owing to the 
concentration of oxygen on the surface 
of the metallic particles, ignites before 
melting. 

Temperature Control in 
Steel Making 

Charles Clausel de Coussergues pre- 
sented a paper on “The Influence of 
Temperature in Steel Production” be- 
fore the Liege Congress, June, 1922 
(Revue dr Metallurgie, 1922, pp. 639- 
644), in which he notes that for a long 
time one of the desiderata of steel- 
melting practice was to get the highest 
possible temperature. However, one 
now begins to question this statement 
and to wonder whether a maximum 
temperature is always to be considered 
as the best condition for the molten 
hath. 

Consider the basic open-hearth proc- 
ess; it is well-known that an increase in 
temperature will accelerate the forma- 
tion of basic slag with a relatively high 
melting point and will also tend to 
maintain the slag in a fluid state. 
Therefore it may be considered ad- 
visable to reach a high temperature as 
rapidly as possible— say above 1,600 
deg. C. Such a high temperature will 
also aid the oxidation of various im- 
purities in the steel, as this is done 
largely by iron oxide and as the solu- 
bility curve of the oxide of iron in iron 
rises sharply with the temperature, be- 
ing practically nil at 1,400, about 1 per 
cent at 1,700 and 3 per cent at 1,800 
deg. C. 

Such high temperature will, however, 
hinder dephosphorization. It has been 
demonstrated some time ago that phos- 
phorus might act as a deoxidizer in 
presence of carbon if the temperature 
is not very high. Such, for instance, 
was the practice of the D&azeville 
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plant in France in 1902 and 1903 and 
of the Tsaritzyne works in Russia. The 
same fact was also pointed out by Howe 
in his work on steel when referring to 
the Creusot practice with basic bes- 
semers. It has been said sometimes 
that on theoretical grounds such a proc- 
ess will prove impossible above the in- 
version point of the reaction 
P 2 (X + 5C = 2P + 500, 
i.e., above 1,100 deg. 0. That is, how- 
ever, in contradiction with practice, and 
the error seems to lie in the fact that 
phosphorus does not occur in the bath 
as phosphoric oxide, but as phosphate. 

As it is often advantageous to de- 
phosphorize the bath in the presence of 
carbon, the process should be conducted 
at that stage which makes dephos 
phorization possible — i.e., at a relatively 
low temperature. Incidentally the 
lower temperatures will assist in get- 
ting rid of iron oxide, as its solubility 
at lower temperatures is very small. 

It follows from these two series of 
considerations that the molten bath 
should be superheated first and then 
somewhat cooled down. Final deoxida- 
tion will be effected then at a relatively 
lower temperature, a smaller amount of 
oxides will have to be reduced, less de- 
oxidizers will have to be used and a 
saving in costs obtained. 

A New Material for Permanent 
Magnetw 

The performance of a permanent 
magnet depends upon both the rema- 
nenee and the coercive force. The 
product of the ronmnenre (R') as de- 
termined in a yoke by the coercive 
force K f as measured by a mag- 
netometer, is considered to be a measure 
of the quality of the magnetic ma- 
terial. It has been shown' that, by the 
addition of manganese to iron, the 
coercive force was increased to double 
i.hat of the ordinary chromium or 
tungsten magnet steel, but that this 
was accompanied by the reduction of 
the remanence to a point where the 
alloy was useless as a permanent mag- 
net. In the present investigation 2 the 
addition of cobalt, with its known bene- 
ficial effect upon the saturation value 
of iron, was studied by Gumlich. First, 
three series of alloys with carbon 
ranges of 0.7 to 0.8 per cent, 1.0 to 1.1 
per cent and 1.2 to 1.4 per cent contain- 
ing from 3 to 11 per cent Mn, and with 
Co about 35 per cent, were made up. 
It was soon found that there was no 
advantage in going over 4 per cent in 
Mn. The best alloys of these series 
were found to be (H max. 500): 



VoC 

%Mn 

%<’ o 

IC 

A 

/,"* AXI0- 

(1) 

0 83 1 

1 4 8 

35 

951(1 

158 

1505 

(2) 

1 12 

>4 7 

35 

9580 

1 56 

3 1497 

C' 

1 24 

1 4 0 

35 

9720 

132 

3 1285 


The best heat-treatment was found 
to be quenching in ice-cooled oil from 
850 deg. C. 

The addition of cobalt in any lower 
proportion than 33 per cent caused 
rapid falling off in both R’ and K. 

In another series chromium was 

l Electrotcch. Zeitschrift, vol. 40, p. 26 
(1919). 

*G, Gumlich, Electrotech, Zeitschrift, vol. 
44, pp. 147-51, Feb. 15, 1923. 


added to determine in what oegree this 
element could be used as a substitute 
for the expensive cohalt. It was found 
that 5 per cent Or could he substi- 
tuted for 10 per cent of cobalt with- 
out appreciably altering the magnetic 
properties, provided the carbon was 
kept around 1.1 per cent. If, how- 
ever, the Co was kept at 35 per cent 
and 5 per cent Cr added, very much 
better results were obtained, as, for 


comparison 

(H max. 

500) 





\,C r c Mn 

%C» %r> 

1C 

A 

1C 

\A’X MI- 

1 2) 

1 12 4 7 

15 

9580 

136 

3 

1497 

( 4 1 

III 5 

20 5 | 

9430 

155 

0 

1460 

( 5 ) 

III 3 5 

36 4 8 

913(1 

203 

8 

1861 


In these higher coercive force alloys 
ll is necessary to use higher magnetiz- 
ing forces than in ordinary magnet 
steels. Fields up to 1110 II max. were 
tried and gave increasingly good re- 
sults. W and K were boosted to 9310 
and 227 respectively, as compared with 
9130 and 203 at H mrx. 500. 

With high Cr, Co and C (alloy 5), 
it was necessary to increase the hard- 
ening temperature to 875 deg. C. Un- 
der aging, hammering and heating 
tests these alloys showed little change, 
the maximum being 3i per cent, due to 
heating to 100 deg. C. The tempera- 
ture coefficient (20 to 100 deg. C.) was 
found to be 204 y 10 \ which is about 
tin* same as our present Cr and W steels. 


Corrosion of Metals by 
Refrigeration Urine 

Results of a study to determine causes 
and methods of overcoming corrosion 
in refrigeration brine systems by Emer- 
son P. Poste and Max Donauer, of 
the Research Laboratories, Elyria 
Enameled Products Co., are summar- 
ized in The Milk Dealer for February. 

Three types of brine were found m 
commercial use: Natural calcium chlo- 
ride, soda byproduct calcium chloride, 
sodium chloride. The latter is not used 
to any extent, as it is of a severely 
corrosive nature, probably due to an in- 
duced oxidation. Analyses of the two 
types of calcium chloride arc as follows: 



Natural 

Soda 

Itv product 
Per Cent 


|Vr (Vnt 

Calcium chloride 

73 59 

74 07 

S xlium chloride 

1 45 

0 51 

Magnesium chioiid«* 

0 on 

0 00 

Total solids 

75 II 

74 66 

Wu'tT 

24 89 

25 34 


To determine the effect of acidity and 
alkalinity on rate of corrosion, tests 
were made with a brine of commercially 
pure calcium chloride treated witli lime 
and acid to produce a range of from 
the equivalent of 0.5 per cent free cal- 
cium hydroxide to 0.3 per cent free 
1 1 Cl. The curve indicates that to keep 
corrosion at a minimum the alkalinity 
must be greater than 0.1 per cent. 
Brines originally alkaline will turn acid 
gradually, and a curve showing the 
rate in days plotted against original 
alkalinity was also determined. As in 
the first curve, the break in the curve 
comes at a free lime content of 0.1 per 
cent. Rate of corrosion was also found to 
decrease with the density of the brine. 

These and other findings may be 
summarized as follows: Essentially 


pure calcium chloride brine is alkaline 
when first made, but it soon turns acid 
on exposure to air, due to absorption of 
carbon dioxide. With this acidity comes 
a nyjrked increase in corrosive action. 
The activity is materially increased in 
the presence of magnesium chloride as 
a result of the earlier development of 
acidity and the formation of corrosive 
ammonium chloride in the case of 
ammonia leakage. Contact of unlike 
metals or the presence of stray elec- 
trical currents increases the rate of 
corrosion of a pure brine and the pres- 
ence of the above impurities accelerates 
these electrical tendencies. The cor- 
rosive action of brine decreases with in- 
creasing brine density. Chlorides are 
on the market which are contaminated 
with magnesium chlorides, though first- 
class materials are available, both soda 
byproduct and natural chlorides. Cor- 
rosive brines free from magnesium chlo- 
rides may he corrected by treatment 
with lime if the alkalinity produced is 
maintained above 0.1 per cent. This is 
readily done by keeping a supply of 
lime in a bag hung in the brine tank. 

Wear on Hails 

According to M. J. G nuttier, in 
Rente Uvi rente, lie (lea Mines, vol. 11, 

\, 524, the Sandberg sorbitic process of 
improving rails-- used to a certain ex- 
tent in England- -has been lately ap- 
plied by a traction line in Paris. Ow- 
ing to the increase of the volume of the 
traffic and of the weight of the cars, the 
rails were being subjected to a more 
severe strain and are wearing down 
more rapidly than ever before. Inves- 
tigations were set on foot to find a 
lomcdy. First it was thought best to 
alter the section of the rail. Another 
line of research was the question of 
using nickel steels, but their price 
proved prohibitive. The manganese and 
high-carbon steels were also studied. 

Steel rails containing 0.5 per cent C, 
0.3 per cent Si and 1.1 per cent Mn, 
treated by the Sandberg process, gave 
very good resistance to wear and were 
not expensive. 

The Sandberg sorbitic process is ap- 
plicable to the treatment of all similar 
articles where hardness and toughness 
are required. There are obvious objec- 
tions to hardening rails by quenching. 
It is only necessary that the rails 
should be tough and hard. Therefore 
the rails, when still at a temperature 
above the critical range, are cooled by 
a blast of air or atomized fluid so as to 
tool them with a moderate speed 
through the critical range and obtain 
finally a sorbitic structure. By this 
treatment an increase of 10 to 15 per 
cent of tensile strength and of 20 to 25 
per cent, of elastic limit is easily had. 
Elongation is, of course, a little re- 
duced and the Brinell hardness in- 
creased by 20 to 25 per cent. Resist- 
ance to abrasion is also raised very 
considerably. 

The process has been developed to the 
treatment of rails in situ, by drawing a 
high temperature flame along the sur- 
face of the rail and then flooding the 
hot surface by a water jet. 
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Gas-Flow Meter— Charles W. Hmman As the jjas is then passed through 
has been granted a patent for a pis- the electrical precipitator and is sub- 
flow meter which uses the heat inter jected to the action of an electrical 
change system for indicating the rate of field produced between discharge and 
gas flow. The method and apparatus collecting electrodes, the material sus- 
are patented. The method consists of pended m the gases, including the 
abstracting from the gas the quantity weighting and granulating agent afore- 
of heat resulting from the fixed diminu- said, is deposited on the collecting elec- 
tion of temperature of the gas between trodes, and is removed from such elec- 
inlet and outlet, producing m the ab- 
stracting fluid (water) a fixed tern 
perature difference between inlet and 
outlet. The water flow is thus indica- 
tive of the rate of gas flow, due qceount 
being taken of the specific heat'-' 
and temperature differences involved. 

(1,446,401. Feb. 27, 11)211.) 


trodes from time to time by jarring, 
brushing or otherwise. By reason of 
the weighting and granulating effect 
of the material added to the gavses and 
deposited along with the material 
originally suspended in the gases, the 
material so precipitated will remain on 
the electrodes instead of being carried 
along by the gases. 

This is of especial importance in the 
case of gases where the precipitated 
material includes more or less soot- 
It has been found that in the precipita- 
tion of such material there is a 
tendency for the light, flocculent soot 
particles to be carried along by the 


Process for Treating Paper Mill 
Waste J. E. Plumstead has assigned to 
the Jessup & Moore Paper Co., of Phila- 
delphia, a process for recovering the 
soluble salts and the combined carbon 
in pulp mill waste liquor. This is done 
by passing first through an incinerating 
evaporator that takes off all the water, 
some of the chemicals and gase^ 
formed and reduces the combined cai 
bon to a char. The resulting mixtuic 
of carbon and chemicals is treated with 
water in a dissolving tank, ground up 
finely and filtered. The carbon slud.ee 
which is thus obtained is dried and 
ground again and finally used as pulvei- 
ized fuel. The hot gases are heated 
in a scrubbing system to remove nn> 
valuable products before allowing them 
to escape. (1,442,41)4. Jan. 16, 1D2I1 ) 


Electrical Precipitation of Flocculent 
Material — This invention is concerned 
with the electrical precipitation ol 
suspended materials from gases, when 
the suspended materials are of a light, 
flocculent nature such as soot or carbon 
smoke. In order to overcome tlu- 
difficulty of precipitation of such ma- 
terials, a solid, pulverulent material ol 
a coarser, heavier natire than the 1 
material which it is desired to pre- 
cipitate is distributed into tbe jrir-. 
This heavier material serves to fouu 
with the light, flocculent material a 
compact and granulai mass easy of 
precipitation. 

In operation, a suitable weighting 
and granulating medium, such as finely 
divided (Jay, fullers earth, soapstone, 
sand, cement, kiln flue dust or finclv 
divided rock or earth of any kind which 
is heavier and more compact than the 
deposit which would be formed by pre- 
cipitation of the material suspended in 
the gases is injected into the stream 
of gases passing to the electrical pre- 
cipitator so as to become* thoroughly 
distributed throughout the body of 
gases. This may be effected by inject- 
ing such finely divided solid material 
into the gas stream by blowing it in 
with a current of air, or steam, or 
other gas, or a mechanical distributing 
apparatus. 


American Patents Issued March 20 and 2f, 1923 


'Du* following numbers hav( be« n 
m let ted from th«' latest available 
ismu* of tlx Offuuil (Suzitlv of the 
1 njtcd State.*- Patent OfTUc because 
thev appeal to lour pertinent interest 
lot ('turn <( AM readers They will 
be studied later h\ ('In m d Mil 's 
stall and those- which, in our Judg- 


ment arc most worthy will be pub- 
lished in abstract It Is recognized 
that we (Hnnot always anticipate our 
readers* interests and accordingly 
this advance list is published tor the 
hem lit of those who may not care to 
await our judgment and synopsis 


Producing 
Ralph II 


1 1 18,84*. Process lor Making a 
< 'oinposlhon for Purdy mg Liquids 
Wallet 1. .Iordan, New York 

1,118,84 7- Sizing Composition 
Reuben Kaiser, Nt w \ 01 k, N \ > 
assignor to T M 1 niche A Sons, 

,\i w \ or U 

1 148,8(5!*- Varnish Rineus Roth- 
l.eig. Summit N .1. and Albert 
Parsons Sachs, N'< w Yolk 

1 MS, '.mi (las- Analysis Machine 
I’lcdcnck \ Mon land, Chicago, 111. 

1 1 Pi (i 07 — Manufacture ol Ink 

Waller O Smiling. Allentown, Pa 
1 , 11!*, 1 011 1 13— Piocex.se s tot tin 
Manufacture ed y east Friedrich 
Na v duck, Wilinersdml. Germany, 
assignor to the Fleise hmanri Co. 
New Yolk 

l,M‘i,llt Foam Destroying 1 le- 
va e Fnedrledi Havdia k, W’dmcis- 
<liM f , Germain, ..ssignor to tin 
Plcischtunnn Co, New \ or k 
I MM \'l l Pi tree ss ol 
('ai\ acred and Thymol 
McKee, New York 

1.4 t!*, 127 Process 1 or Producing 
y . ast Martin Nilsson and Neuman 
S Harrison, Peekskill, N Y, as- 
signors to the Fleischmann Co, 
Ne w York 

1.119,131 Mot la id ol Tieating 
Mol ihmcs Alfred Wold. I »anzig- 
Langluhr. free eitv of Danzig, as 
*■ ignoi lo the' Fie lsehmaun Co . New 
\ oi k 

1 l Pl.l ;tr»- - Melliod of Washing 
i 'eiinpr • ssed Yeast Allied Wohl. 

Danzig-Langfuhi , Itee <it\ of Dan- 
zig. assignor to tin Fleischmann Co., 
Ni w y <>rk 

I ,4 IT 1 at* - S<d\ent Composition 
Herman F Willkie P.a It imore. Md . 
assignor lo F. S Industrial Alcohol 

i '(i 

1 ,44!*. 1.7 7 Fnanu'lmg Composition 
Herman F Willkie Raltmnuc. Md . 
assnmoi lo F S. Industrial Alcohol 

1.119.169 — Apparatus lot Produc- 
ing, Separating, and Feeding Pow- 
el, l.-d Coal Einst H Elzemever 
rend Paul S Kruttel, St Louis, Mo 

1. 1 19.226 -227 - -Process of Ctack- 
iug II \ dt oearleon oils Cialer Pres- 
ume to Produce a Low -Rolling-Point 
oil or Frac’tion Ru liar d W Hanna, 
William D Mason and Walt* r <7 
Hamilton Richmond. Calif as- 
signors to Standard oil Co, Sun 
Fram iseo 

1. 1 19.33** — Cleaning Composition. 
Se\er P Killy. Kansas City, Mo, 
assignor to John O Lvtle and 
Charles G Edgerton, Sugar City. 
( '< d<> 

1,149.373 — Corroslon-R c s i s t a n t 


Alloc We she .) Reek and James A 
\uppet 1< , Middletown, ohm. assign- 
ors to the Ametienn Rolling Mill Co. 
Middletown, Ohio 

1,119,37'* Ruhr ie ntmg Compound 
Samuel A Rulhnk, New York, N A . 
assignor tee A 11 \ Co, Jne , New York 
1,1 19,3 SO -Manufae ture of Thi carls. 
Filament*- Strips or Films of Cel- 
lulose Ma la I Teodor < 'ullimae lu 
London, Fnglaial, assignor to Court - 
aulds, Lid , I .otidon 

1 1 19,388 — Paint and Varnish R< 
moving Composition Ida A Fciiell, 
Slaunton, lral 

1,419,423 Production ol N’apbthjl- 
ammes Ah valid* r Lowv and Artnur 
Mat k How a Id. Pittsburgh, Pa 

1,149.193 — Pioees* of Treating 
Rubber and Pi odu< t Obtained There 
h\ Sl« 1 1 1 1 \ M ( 'ad well, Leonia, N J . 
assignor t<> tin- Naugatuck Chemical 
Ce> , Naugaturk, Conn. 

t IRMio:: Method of Sepal ating 

Cr.inulai Solid Mate-rial Mai tin 
Hokanson. Duluth Minn 

1,1 19,(11 3 Wool Cleaning Hiram 
Yeutng Me Hr ah . Denver. Colo 

1 4 19,681 Sulphur Dye Erwin 
Kramei. Dent/, near Cologru . and 
Ludwig Zell, Wlesdorf, near Cologru*, 

< Jei many , assignors to Fur lanfabriken 
until Fried i H;ij i-r A: Co., Is*yei- 
k risen 

1 , 1 19,718 Ait ref Rendering Paper 
Mateiral Hr east proof Wilhui L 
Wright, Fulton, N Y 

1 1 19.793 ---Class and Process of 
Making Sana William Phil tendon 
Taylor. Coining, N Y, assignor to 
Corning Class Works 

1,119,877! — Apparatus for H\ de- 
generating Carbonaceous Material 
Titus Pike, Washington D C 

1,159,891! Sizing ('(imposition and 
Process of Preparing the Sana- Philip 
W Codwrsc, Dalton, Mass 

1.1 19,930 Machine for Treating 
Rubber and ether Heavy Plastic 
Material For nicy H. Ranburv, An- 
sotna, Conn, assignor to Painting- 
ham Iron Foundry, Derby, Conn. 

1,149.976 — oil Product and Process 
of Making Same Henry V Dunham. 
Mount Vernon, N Y. 

1.119,981— -Method of Indigo Dye- 
ing Edward T (larsed, Charlotte*. 
N C assignoi to Alexander <(c (bu- 
sed, Ine , Charlotte, Ira 

1,4.70, 026 Process for tin* Manu- 
facture of Lubricants From Low 7 
Temperature Tar. Egon Eiehwald 
and Hans Edgar Richard Vogel, 
Hamburg, Germany 

1,190,078 — Valve for Corrosive 
Liquids Charles F Huunz, Ruffulo. 
N V , assignor of ore-half to Theo- 
dore Krug, Ruffulo. 


Complete specifications of any 
United States patent may be obtained 


by r emitting 10c. to the Commissioner 
of Patents, Washington, D. C. 
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^ras stream because they do not form 
u compact adherent deposit on the elec- 
trodes, but either fail to adhere, or 
adhere only loosely to the electrodes, 
and are easily swept along by the gas 
«tream. The dust, clay or other solid 
finely divided material, when pre- 
cipitated along with the soot, forms 
a heavy more or less compact and 
granular deposit which adheres to the 
electrodes sufficiently to prevent being 
swept along with the *»ases, but can be 
icadily dislodged by jarring or brush- 
ing, and when so dislodged will fall by 
gravity into the collecting means in 
the bottom of the precipitator. (1,446,- 
778. Gustav A. Witte, assignor to 
International Precipitation Co., of Los 
Angeles, Calif. Feb. 27, 1923.) 

Process for Making Sulphates -Harry 
Pauling, of Berlin, Germany, has de- 
veloped a process for making sulphates. 
It consists essentially in treating the 
metal with nitric acid, about 50 per 
rent strength. The acid is slightly 
warmed in order to start the reaction 
and a rapid evolution of nitric acid 
takes place. These gases are absorbed 
ill suitable absorption towers, which 
may he operated in such a manner that 
the nitric acid is regenerated to the 
-ame strength at which the operation 
started. At the end of the reaction a 
solution of the nitrate of the metal is 
treated in another vessel with sulphuric 
<r id. The nitric acid set free in this 
u action is also recovered in the absorp- 
tion chamber. Air is forced through 
Hie solution in order to free it from 
nitric acid. The resulting solution of 
‘ opper sulphate may be crystallized by 
• ooling. 

The distinct advantages of this proc- 
lie in the fact that a very rapid 
reaction is effected with no loss of the 
’n termed iate agent -nitric acid. For- 
merly, sulphuric acid was run down 
through towers over copper or zinc, or 
nickel, or whichever metal was to be 
used, and the solution collected at the 
not t om This particular method is much 
more rapid and gives the material a 
high purity. (1,446,578. Feb. 27, 1923.) 

Labium Carbide Production— In U. S. 

patent 1,327,736 a claim was made for 
a process of producing calcium carbide 
from coking coal and lime mixed in 
proportions to form a cokelike mass 
and then subjected to the action of heat 
to convert it into carbide. It was stated 
m the specification that calcium oxide or 
calcium carbonate may be used with the 
bituminous coal when calcium carbide is 
the ultimate product desired. In a later 
patent (1,396,058) a cemented mixture 
of oxide and carbon made by the inti- 
mate mixture of lime and bituminous 
coal, heated to form a homogeneous 
mixture, was used as the raw material. 
It is stated in the present patent that 
a satisfactory product is obtained by 
intimately mixing equal parts by weight 
of calcium carbonate ground to about 
40 mesh fineness with bituminous coal 
ground to about 8 mesh fineness. This 
mixture is subjected to heat sufficient to 
distill the coal. The heating may be 
performed in an ordinary gas retort 


or furnace. At about 600 deg. F. the 
tarry products are liberated and as the 
heating proceeds further, these bubble 
through the mass of material, thereby 
coating and impregnating each lime 
particle with hydrocarbon, which, under 
the influence of heat, is converted into 
coke or carbon. The action of the tarry 
products and the presence of an excess 
of carbon prevents the conversion of 
the calcium carbonate into the oxide 
(assuming the lime ingredient used is 
the carbonate). At the conclusion of 
the operation, a cemented mass of coke 
and limestone is obtained, which is of 
uniform composition throughout and 
which forms an ideal resistor to the 
passage of electric current in a carbide 
furnace. This raw material will not 
deteriorate, even though it is exposed 
to the action of the water. Hence it 
can be stored indefinitely and handled 
with convenience in the shipping. 
Furthermore, the limestone supplies not 
only the necessary calcium oxide, but 
has a fluxing effect which enables the 
reaction to be realized in a particularly 
efficient manner. (1,445,644. James H. 
Reid, assignor to International Nitro- 
gen Co., Cleveland. Feb. 20, 1923.) 


Organic Arsenic Compound A new 
arsenic compound having the formula 
As(OII)/)CH a COOH can be obtained 
by the interaction of chlnracetic acid 
with arsenic oxide, A>,0„ or its de- 
rivatives, provided the reaction takes 
place in the presence of an alkali. An 
example of how the material is pro- 
duced is as follows: 198 parts of 
arsenic oxide (AsjO,.) are dissolved in 
330 parts of sodium hydroxide and 700 
parts of water. Subsequently 273.5 
parts of chloraeetic acid (C1CILCOOH) 
are dissolved in a cold solution of 130 
parts of caustic soda in 130 parts of 
water. The latter solution is then 
added while stirring to the solution of 
arsenic. After the reaction is com- 
plete the mixture is neutralized with 
acetic acid and rendered alkaline with 
a surplus of ammonia. By the addi- 
tion of calcium chloride the calcium 
salt of the acetic arsenic acid is pre- 
cipitated, filtered off and dried. The 
resulting compound is said to have 
therapeutic value. Johann Iluismann 
and Jurgen Cal'sen, assignors to Farben- 
Fabriken vorm. Fried r. Bayer & Co., 
of Leverkusen, Germany (1,445,685. 
Feb. 20, 1923.) 

Production of Cellulose Ethers— The 
present process in the manufacture of 
cellulose ethers is considerably accel- 
erated by a method patented by Leon 
Lilienfeld, of Podhajce, Poland. Instead 
of washing out the alkali from the alkali 
cellulose, which is formed as an inter- 
mediate product in the ordinary process 
of manufacture, by this method the 
agent for conversion of the alkali cel- 
lulose to the ether is added before get- 
ting rid of the caustic. This does away 
with the pressing, centrifuging or like 
operations which have previously been 
necessary. The alkylating, aralkylating 
or arylating agent is added immediately 
after the caustic solution has acted upon 
the cellulose. (1,441,989. Jan. 9, 1923.) 


British Patents 

1m u I'omplrtr .•■‘iM't’iUiMt Ions of any lit it tali 
patent appl> in the Superintendent British 
Latent OMiee. Southampton lUnldinujs t’han- 
eeiy I .ane, London. Nmtluud. 

• 

Pickling — In order to avoid brittle- 
ness in pickled iron or iron alloys, or- 
ganic bases containing nitrogen ringR, 
especially the quinoline nucleus, are 
added to any usual pickling hath, which 
may comprise sulphuric acid of 5 per 
cent strength for hot pickling, or hy- 
drochloric acid of 10 to 20 per cent 
strength for cold pickling, and 1 to 2 
per cent of the nitrogen compound. 
Extracts from the distillation products 
of coal tar or fractions of coal-tar dis- 
tillates which contain the bases, or syn- 
thetic products may be used. Specifica- 
tion 158,768 is referred to. (Br. Pat. 
188,713. .British and Foreign Chemical 
Producers, Ltd., London. Jan. 10, 1923.) 

Refining Lead — Oxidizable impurities 
such as arsenic, antimony, tin and zinc, 
are removed front lead by bringing the 
molten lead into contact with an oxi- 
dizing agent such as alkali nitrate, 
nitrite, chlorate or hypochlorite, or a 
peroxide, in suspension or solution in 
molten caustic alkali, or caustic alkali 
and a fusible chloride. The molten 
metal is preferably passed through the 
reagent by means of the apparatus de- 
scribed in specification 142,398 or 184,- 
639. The temperature ami the propor- 
tion of oxidizing agent may be so 
adjusted that different impurities are 
removed in succession. (Br. Pat. 189,- 
013. 11. Harris, London. Jan. 10, 1923.) 

Artificial Silk— For purifying viscose 
and similar cellulose solutions to be 
used in the manufacture of artificial 
silk, the solution is emulsified with an 
organic liquid such as paraffine, which 
does not dissolve in the solution; on 
standing, the emulsion separates into 
layers, and the organic liquid carries 
with it the suspended particles and a 
portion of the resinous and coloring im- 
purities of the viscose solution. Separa- 
tion may be accelerated by passing the 
emulsion through a centrifugal sepa- 
rator. Subsequent filtration is unnec- 
essary. (Br. Pat. 189,114; not yet ac- 
cepted. J. R. N. van Krogten, assignor 
to Naamlooze Vennootschap Nederland- 
sche Kunstzijdefabriek, Arnhem, Hol- 
land. Jan. 17, 1923.) 

Activated Carbon — Decolorizing car- 
bon is produced from carbonaceous ma- 
terial of vegetable, animal or mineral 
origin, by dry distillation in presence 
of activating gases or other substances 
with or without a preliminary distilla- 
tion together with inert or slightly 
active gases. The gases, which may be 
chlorine, volatile chlorides, air, steam, 
carbon dioxide or monoxide, flue or gen- 
erator gases, or mixtures of these 
gases, are passed through the charge in 
a direction opposite to that of the charge 
itself. The other activating substances 
specified are calcium or magnesium 
carbonates and chlorides, slaked or un- 
slaked lime or “liquids or gases.” The 
raw materials such as wood waste, peat, 
waste cellulose, lignite, briquetted coal, 
etc., is charged into a retort, preferably 
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vertical or inclined, and the active gas, 
preferably at 100 to 600 deg. C., is in- 
troduced at the other end. The tem- 
perature of the retort is controlled by 
means of the gases so that it rise^ to a 
maximum and then decreases. Various 
temperatures are specified for the acti- 
vation by the different gases. The re 
tort gases produced are preferably re- 
moved at a short distance from one 
end of the retort, to obviate* the choking 
of the conduit by the cooled products, 
and may he utilized to heat the retort. 
The product may he ground and puri- 
fied hy treatment with hydrochloric arid 
or “other chemicals.” (Br. Pat 1K9,11K; 
not yet accepted. General Norit Go., 
Ltd., Amsterdam. Jan. 17, 1923, ) 

Ammonia Recovery — Ammonia i* re- 
covered from producer gas, distillation 
gases and other gases containing a 
small amount of ammonia. The gas is 
passed through carbonaceous materia! 
containing organic acids such as soft 
lignite or peat, and the invention may 
be carried out in conjunction with the 
manufacture of producer gas from peat, 
lignite or similar material. Tin* am- 
monia is libei ated by means of alkali 
ami tin- absorption material is regeu- 


Br. Frank Arc has resigned from 
the staff of the Agricultural (’allege 
and Experiment Station of Rntgeis 
College to become vice-president of the 
Minch Brothers Go., at Bridgeton, N .1 

Henry 11. Buckman, formerly head 
of Buck man & Pritchard, Inc., New 
York, producer of zircon, etc., will op- 
erate as a chemical engineer in raw 
materials and manufactures, with 
headquarters at Jacksonville, Fla. 

William 1. Burt, formerly sales en- 
gineer of the Bristol Co., is now cluef 
chemist of the Dolomite Products Go., 
Maple Grove, Ohio. 

Dr. Arthur Holly Compton, head 
of the department of physics in Wash- 
ington University, has been appointed 
professor of physics at the University 
of Chicago. 

Dr. Cecil H. Dksuh, professor and 
dean of tin* faculty of metallurgy in 
the University of Sheffield, delivered 
recently the “Second Sorby Lecture” on 
“The Services of Henry Clifton Sorby 
to Metallurgy.” The Sorby lecture- 
ship has been instituted by Sheffield en- 
gineering associations to commemorate 
the work of Dr Sorby. who rendered 
signal service to metallurgy and to 
microscopy. 

W. A. "Dunk ley has resigned his po- 
sit'on as gas engineer at the Urbana 
Station of the Bureau of Mines to be- 
come superintendent of the gas depart- 
ment of the Memphis (Tenn.) Power 
& Light Co. 

EnyPAitn Curtis Franklin, presi- 
dent of the American Chemical Society 


crated by treating with an acid such 
as hydrochloric and removing the excess 
acid. ( Br. Pat. 191,741. Industrial Re- 
search, Ltd., London. March 7, 1923.) 

Insulating Varnish — Fatty acids are 
htated with either the gelatinized prod- 
uct formed by heating a vegetable oil 
with or without resin, or a mixture of 
glycerine and resin with or without 
vegetable oil. The heating is continued 
until the ingredients are thoroughly 
mixed and are on the point of gelatin- 
izing. The compositions, with or without 
dilution with solvents such as kerosene, 
are used as varnishes and are fur- 
ther heated after application to cause 
them to solidify. Suitable fatty acids 
are those obtained from drying and 
semi-drying oils such as linseed, Chinese 
wood, corn, cottonseed, soya bean, pea- 
nut, sesame, rapeseod, castor oil and 
tung oils. Suitable resins are shellac 
and Congo copal. The products are 
paitieularly applicable for japanning 
or enamelling electric conductors and 
other metallic surfaces for insulating 
and protective purposes. (Br. Pat. 
1 ‘.‘1,422; Western Electric Co., Ltd., 
Norfolk House, Victoria Embankment, 
Westminster March 7, 1923.) 


and professor of organic chemistry in 
Leland Stanford University, addressed 
the Pittsburgh Section of the society in 
the auditorium of the U. S Bureau of 
Mines on March 26. His subject was 
the “Ammonia System of Compounds,” 
although it might he termed as a dis- 
cussion of the analogy of ammonia to 
water. A number of interesting experi- 
ments were made. 

Charles W. Francis is now superin- 
tendent of the Lennox Chemical Co., 
Euclid, Ohio. 

John Hays Hammond has endowed 
a scholarship in engineering at Yale 
University for a Mexican student. The 
scholarship is for a 4-year course and 
covers expenses of tuition, dormitory, 
meals, books, etc., and also transporta- 
tion from and to Mexican border. 

Dr. A. P. IIoLLEMAN of the Uni- 
versity of Amsterdam, Holland, will 
lecture, April 13, at 4 p.m. in the 
Doremus Lecture Theater, Chemistry 
Building, College of the Citv of New 
York. 

Dr. Ira N. Hollis, for 10 years presi- 
dent of Worcester Polytechnic Insti- 
tute and previously professor of engi- 
neering at Harvard University, has 
offered his resignation to the board of 
trustees. 

A. (\ Houghton, who for the past 
IK years has been associated with the 
Semet Solvay Co., has entered the em- 
ploy of the Bakelite Co., of New York 
City, Mr. Houghton will erect and op- 
erate a phenol plant for that company 
near Cleveland, Ohio. 


Frank Hoyer, formerly with the 
General Chemical Co., Buffalo, N. Y., 
has become an instructor in chemistry 
at the Hutchinson High School, Buffalo. 
Mr. Hoyer will spend part of his va- 
cation with the General Chemical Co. 

Dr. J. C. Karcher of the sound 
laboratory, Bureau of Standards, has 
resigned to accept a position as techni- 
cal adviser to the production manager 
of the Western Electric Co., Chicago, 111. 

Chester H. Penning accepted an 
appointment as special expert with the 
chemical staff of the U. S. Tariff Com- 
mission, and assumed his duties in 
Washington about the middle of March. 

Harry Stebbins, of Powers-Weight- 
man-Rosongarten Co., has accepted the 
chairmanship of the fine chemicals divi- 
sion in the forthcoming Home Service 
Appeal of the Salvation Army for a 
fund to maintain and extend its activi- 
ties in Greater New York. 

E. T. Stotesbury has been elected 
president of the Temple Iron Co., 
Reading, Pa. 



Sir .James Dewar, the famous 
British chemist, who was the co- 
inventor with Sir Frederick Abel of 
cordite, the smokeless powder adopted 
hy the government, died on March 27, 
in his eighty-first year. He also 
brought forward the Dewar flask, pop- 
ularly known as the thermos flask. Sir 
.lames Dewar was horn m Kincardine- 
on-Forth, prepared for college at the 
Dollar Academy and went to Edin- 
burgh University, where he specialized 
in chemistry. On his graduation he 
became the assistant to Lord Mayfair, 
then occupying the chair of chemistry 
at Edinburgh University. Devoting 
himself to research the greater part of 
his long life, Sir James Dewar’s in- 
vestigations in the field of chemistry 
covered a wide range. Especially well 
known were the following among his 
investigations; Physiological action of 
light; problems of spectroscopy; lique- 
faction of gases; the scientific use of 
liquid oxygen, air, fluorine and hydro- 
gen. For a time he was director of 
the Davy-Faraday Research Labora- 
tory, and he held professorships at St. 
Peter’s College, Cambridge, and was 
also Jacksonian professor of experi- 
mental philosophy at Cambridge. He 
was knighted in 1904. 

Gustavus Detlef Hinrichs, for- 
formerly professor of physical science 
at the State University of Iowa and 
of chemistry at the St. Louis College 
of Pharmacy, is dead, at the age of 77. 

Charles M. MacNeill, president of 
the Utah Copper Co. and the Chino 
Copper Co. and vice-president of the 
Replogle Steel Co., died of pneumonia 
on March 17, at his home in New York, 
at the age of 52. He was ill less than 
2 days. When 33 years of age he was 
elected president of the Utah Mining 
Co. and had been prominent in the cop- 
per industry since that time. 
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The Summary of the Week 


The advance in phenol, together with prospects for a 
higher contract market, has stimulated the trade to such 
an extent that new production is under consideration 

in several quarters. 

The Salesmen's Association of the American Chemical 
Industry has appointed a committee to draw up a uni- 
form contract to govern transactions in chemicals. 

Soap makers absorbed more than 1,000,000 lb. of extra 
thllow at 9c. per pound. 

Heavy arrivals of arsenic from Japan reached the 
market during the week, hut were readily absorbed. 

Muriate of potash is very firm due to difficulty in 
securing stocks from Germany, and other potash salts 
are firm as a result. 


Higher average price for tin caused advances in tin 
products at the beginning of the month, but tin oxide 
eased off in price during the week 

Reports from Germany say that American buyers of 
chemicals are no longer active in German markets owing 
to the unsatisfactory result of previous business. 

The interstate Commerce Commission has refused to 
allow Western transcontinental railroads to reduce 
freight rates on oils from the Pacific coast to Chicago. 

Permanganate of potash attracted considerable inter- 
est, but actual business was not heavy, as stocks are 
limited. 

Bleaching powder has been finding a good outlet in 
consuming trades, and some producers are sold up. 


T HIS is the first issue of Chem . & 
Met. which contains this new de- 
partment, “Industry and Trade.” It is 
a new effort and will be a permanent 
addition to our service. 

This department is built for every 
man m the chemical engineering indus- 
tries. Whether his work be executive, 
operating, purchasing or selling, this 
department is his. He will naturally 
use it with different emphasis depend- 
ing on his needs, but he will use it. Be- 
hind this constructive effort is a desire 
to serve all phases of the chemical engi- 
neering industries — production, man- 
agement and marketing. The prestige 
that Cham. & Met. has earned as the 
leading technical paper in the field is a 
promise that its effort in marketing will 
be constructive and distinguished. 

It has been more than a year since 
Herbert Hoover, acting as a spokesman 
and a critic of industry, said that the 
greatest effort of business in the next 
decade would be to diminish the slack 
and waste in distribution. That is the 
job .of «every business man. How is he 
to undertake it? What manner of ef- 
fort must be made? Will it be accom- 
plished by the single act of a genius? 
Probably not. It is a task for every one 
of us. 

Distribution efficiency or marketing 
efficiency must be baled first on a 


Completing the Circle 

knowledge of markets. This includes 
current prices, and these Chem. & Met. 
will give you weekly. Accurate prices 
they are, compiled by men with long ex- 
perience and a wide acquaintance, men 
who know accurate prices and who 
know where to get them. 

Knowledge of markets must also in- 
clude an understanding of the price 
changes that are likely to occur. 
Whether these changes are cyclical and 
dependent on seasonal demand or 
whether they are due to some unusual 
factors, they must be anticipated and 
interpreted by experts in that work. 
This Chem. & Met. will do through “In- 
dustry and Trade.” 

Again, knowledge of markets must 
include acquaintance with the trends 
of business. The post-war deflation 
taught us that lesson. The economics 
of business, the general movements to- 
ward depression or boom are not ap- 
parent from the day’s work and can be 
sensed only by those who can get a 
perspective on con- 
ditions. In Chem . 

& Met. it is pos- 
sible for us to 
focus the statistics 
from hundreds of 


sources into a balanced point of view 
on business conditions. 

Imports and foreign prices are indi- 
cations of the severity of foreign com- 
petition, and these will both be covered. 
Notes on corporations and industrials, 
reports of decreased or increased pro- 
duction, personal items indicating a 
greater or smaller emphasis on various 
phases of a company’s business — all of 
these things paint a composite picture 
of business during the week. 

This department will be Chem. & 
Met.’* contribution to better efficiency 
in marketing. 

There iB yet another side of this work 
that is important. In this depart- 
ment will be a record of important 
events in industry and trade. Not only 
is this department a market service to 
the industry but it is the newspaper of 
the industry. Able editors in New 
York, Chicago, Washington and San 
Francisco, constant editorial contact 
with industr’al centers through trips 
and scores of correspondents in larger 
centers of activity make poamb'e a news 
service that is unique. 
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Chemistry by radio is one of the lat- 
est wrinkles in popular education. Cet- 
tain A.C.S. sections have already broad- 
cast entertaining programs of chem- 
istry with success. The New York 
Section is now planning a series of five 
or Hix lectures of popular interest which 
are to be wirelessed from the New York 
station WEAF. Subjects and speakers 
will be announced in the near future. 

Gold and silver data are rea<Jy to be 
laid before the special Senate commit 
tee investigating the status of these 
industries. Various agencies have been 
active in assembling these data; the 
committee representing the mining con- 
gress expresses hope that the outcome 
of the investigation may greatly benefit 
the entire nation. 

Prohibition of naval stores exportation 

from France is urged by various of her 
manufacturing syndicates which claim 
that the low stocks now in hand are 
fast being depleted by foreign pur- 
chasers. Kosin and turpentine are the 
commodities most affected. 

New York’s garbage problem is be- 
coming serious. A study is being urged 
to find an improved method of dispos- 
ing of the 11,700,000 tons of waste which 
has to be removed annually. Present 
methods involve both waste and a 
menace to health. 

Education in leather is the aim of a 
campaign just launched, which is to he 
financed by the American Sole & Belt- 
ing Leather Tanners, Inc. Various or- 
ganizations are co-operating in this 
campaign to show the public what fac- 
tors enter into leather manufacture and 
so influence costs to consumer. 

The Austrian glass industry is totter- 
ing. Its wares cannot be placed on 
home or foreign markets. German and 
Czechoslovakian competitors are under- 
selling Austrian firms by 40 to 50 per 
cent. 

Soap going into Cuba from other 
countries than America is liable to new 
duties if a movement now on foot is 
carried through, Cuba makes most of 
her laundry and floating soap using 
much imported raw material, but has 
in the past imported toilet and per- 
fumed soaps from Europe. The new 
measure would effectively stop this 
importing. 

French metal industry is slowing 
down. An order has just been received 
here for 1,000,000 tons of American 
coal. The present supply of coke is 
very low. Almost none comes from the 
Ruhr. Several concerns are facing the 
suspension of all operations. 

A unique service to paint men is being 
rendered by Spencer Kellogg & Sons, 


Calendar 

The following Important technical 
meetings ure scheduled for the lm- 
i mediate future : 

A MICHIGAN Absn or Knoinkerh 
I Norfolk, May 7-9 

! American Electrochemicax, Society 
New York City, May 3-5 
Amer Society Mechanical Enorb. 

Montreal, May 28-31 
American Foundrymen'b Association 
Cleveland, O , April 28-May 4 
, American Oil Chemists' Society 

Hot Springs, Arjc., April 30-May l 
j American Welding Society 
, NVw York, April 24-27 

American Zinc Institute 

St. Lotus, May 7-8 

! Canadian Institute or Chemistry 

Toronto. May 29-31 

! Interstate Cotton Seed Crushers 
Assn llot Springs, Ark , May 2-5 
Society of Chemical Industry 
Canadian Section 

Toronto, May 29-31 
Society or Industrial Engineers 

Cincinnati, O, April 18-20 
Society of Chemical Industry 
New York, Joint meeting with 

other societies, April 13 


Inc., of Buffalo, N. Y. This firm, manu- 
facturer of vegetable oils and oil prod- 
ucts, is offering the services of an 
expert on linseed oil to speak before 
any master painters’ association in the 
United States. 

Six million cords of pulpwood was 
consumed by United States pulp mills 
in the banner year, 1920. A recent re- 
port of O. M. Porter of the American 
Pulp and Paper Association states that 
last year fires destroyed enough wood 
to keep our mills running for 18 months 
at this rate. Budworms are destroying 
an average of 10,000,000 cords a year 
in Quebec alone. 

The sisal inquiry of the government 
has been placed in charge of P. L. Van 
Buren Bell, who has been appointed 
by Secretary Hoover. Mr. Bell is to 
look into the situation on the ground 
with especial reference to the control 
of the Y’ucatan crop. 

Colombia and Brazil urge American 
investigation of their rubber resources 
The Ministers of these countries have 
issued statements in which co-operation 
in a study of the situation is promised. 
Willingness on the part of these coun- 
tries to have the United States develop 
its own rubber industry within their 
bounds seems manifest. 

Acetylene and oxygen, purified and 
mixed, roughly 40 per cent of the for- 
mer to 60 per cent of the latter, consti- 
tute a new anaesthetic. Its discoverer, 
Prof. K. Gaus, has named the mixture 
narcylene. The objectionable odor of 
the acetylene is overcome by the ad- 
dition of pine oil. 


Federal Phosphorus Co. Not 
to Produce Arsenate 

The Federal Phosphorus Co. is not 
to engage in the manufacture of cal- 
cium arsenate. Theodore Swann, presi- 
dent of the company, has notified Chem . 
& Met. that the statement appearing in 
last week’s issue to the opposite effect 
is in error. 


Tariff Investigation Organized 

Schedules asking information re- 
garding costs of production and other 
data have been mailed by the Tariff 
Commission to domestic producers of 
the seven chemicals regarding which 
the commission has undertaken inves- 
tigations looking toward changes in 
duties under the flexible tariff section 
of the new act. 

The commission has approved plans 
by which F. W. McSparren, of the 
chemical section, and an accountant 
not yet selected will sail for Argentina 
April 14 to investigate costs of produc- 
tion and other competitive conditions 
of casein in the South American re- 
public, which is the largest exporter 
to the United States, and by which C. R. 
DeLong, chief of the section, and M. G. 
Donk, an assistant, and an accountant 
will sail for Europe about May 1 to in- 
vestigate costs of production there of 
oxalic acid, diethyl barbituric acid, 
barium dioxide, potassium chlorate and 
sodium nitrite. Dexter North, another 
chemist, will join the European party 
later. Investigation into foreign costa 
of production of logwood extract will 
be made, in the Caribbean islands prin- 
cipally, at a somewhat later date. 

Casein Investigation Under Way 

Chief DeLong and Mr. Donk spent 
several days in New York and vicinity 
recently conferring with producers of 
casein regarding the tentative cost 
schedule. As a result several changes 
were made in this schedule before it 
was sent out. There are about seventy 
producers of casein in the United 
States. Schedules for the other chemi- 
cals, each of which involves a smaller 
number of domestic producers, were 
sent out without consultation. While 
in New York the representatives of the 
Tariff Commission also arranged with 
importers for letters of introduction 
to their foreign connections. 

The schedules, in most cases, will be 
compiled in the office of the Tariff Com- 
mission before experts and accountants 
visit the domestic plants to check the 
returns and observe conditions, and 
in others will be filled by the manufac- 
turers and held until the commission’s 
representatives call. 
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Franklin Discusses Ammonia 

Thirty A.C.S. sections throughout the 
country are to hear Dr. E. C. Franklin, 
president of the society, lecture on 
“The Ammonia System of Compounds.” 
His first delivery of the talk was before 
the Southern California Section on 
March 16 at Los Angeles. 

Dr. Franklin illustrated his remarks 
by a large number of experiments with 
liquid ammonia. He stressed the simi- 
larity that existed in many of the 
physical and chemical properties of 
ammonia and water. Although water 
was accepted as the universal solvent, 
ammonia was equally effective. A 
parallelism existed between the water 
of crystallization of some compounds 
and the ammonia of crystallization of 
others. Pure water is a non-conductor 
of electricity; liquid ammonia is 
equally resistive. An experiment was 
made of attaching to electrodes in the 
liquid a circuit containing a source of 
power and an ordinary electric bulb. 
Insufficient current passed to cause the 
filament to glow. After the addition 
of a minute amount of silver nitrate, 
however, the liquid ammonia became a 
conductor, and incandescence resulted. 

Pure liquid ammonia is neither acid 
nor base; acids and bases react with 
it as they do with water. High degrees 
of concentration are practicable with 
many salts when dissolved in liquid 
ammonia; crystallization usually occurs 
with much greater facility from an 
ammonia solution than from a water 
.solution. A distinct analogy is trace- 
able between hydrolysis and, to coin a 
term, ammoniolysis. 

Motor Fuel Development 
Encouraged by France 

French importers of gasoline must 
purchase motor alcohol from the gov- 
ernment. Recent legislation in France 
makes it compulsory for those who im- 
port motor gasoline to purchase from 
the government each month a quantity 
of motor alcohol equal to one-tenth of 
the volume of gasoline imported during 
the previous month. A cablegram to 
the Department of Commerce from 
Commercial Attache C. L. Jones ex- 
plains that this measure will become 
effective in July, 1923. The Department 
of Commerce states that apparently 
this measure is aimed to utilize the 
large stocks of alcohol held by the 
French Government and likewise to 
assist in the development of a “na- 
tional motor fuel/' using alcohol as a 
base. 


Naval Stores Data Sought 

The Bureau of Chemistry is making 
the necessary preparations to collect 
annual statistics on turpentine and 
rosin in the hands of the consuming in- 
dustries and also statistics showing the 
stocks of rosin and turpentine at the 
primary ports and chief marketing cen- 
ters. Figures will be made public 
jointly by the £ureau of Chemistry and 
the Bureau of the Census and will be 
available some time in May. 


Paper Exposition Program 
Announced in Detail 

Large Attendance Expected — Many 
Exhibitors Have Taken Spacer- 
Technical Meetings Planned 

Many features both in exhibits and 
programs mark the opening of the 
Paper Industries Exposition at Grand 
Central Palace, New York, on April 9. 
Ticket demand has been very heavy 
for the exposition. Only four spaces 
remain unoccupied; the total number 
of exhibitors is twice that of the first 
Chemical Exposition. Every phase of 
the industry is represented. 

The program for the week follows: 

Monday, April 9 — Opening Day. For- 
mal opening, 2 p.m. Afternoon and 
evening, motion pictures. 

Tuesday, April 10— Clean Food Pack- 
aging Day. Afternoon, program of 
notable addresses; official visit by Sales- 
men’s Association of the Paper Indus- 
try; evening, motion pictures. 

Wednesday, April 11 — Executive Day. 
Executives of paper - manufacturing 
plants to be shown through the exposi- 
tion. Afternoon and evening, motion 
pictures. 

Thursday, April 12 — Technical Paper 
Manufacturing Day. Afternoon, spe- 
cial technical program; official visit by 
American Paper and Pulp Association 
and the National Paper Trade Associa- 
tion; evening, motion pictures. 

Friday, April 13— Printers, Publish- 
ers and Advertisers Day. Afternoon, 
program of notable addresses; evening, 
motion pictures. 

Saturday, April 14— Consumers Day. 
Afternoon, special features of interest 
to paper consumers; afternoon and 
evening, motion pictures. 


C0 2 Consumption Grows 

Carbonated beverages now are being 
consumed in this country at a rate in 
excess of four billion bottles per year, 
J. W. Sale, chief of the Water and 
Beverage Laboratory of the Bureau of 
Chemistry, estimates. An indication 
of the growth of the carbonated bever- 
age industry is had in the fact that the 
membership of the bottlers' organiza- 
tion, the American Bottlers of Carbon- 
ated Beverages, although formed only 3 
years ago, now has a membership of 
more than 1,800. The 1923 convention 
of the organization is to be held in 
Providence, R. I. The exact date has 
not yet been set. 


To Make Alloy Steel in Canada 

The formation of the Dominion Alloy 
Steel Corporation, Ltd., by a number of 
iron- and steel-producing experts of 
wide experience is one of the latest 
and most interesting developments in 
the Canadian iron and steel industry. 
Today all the steel used in the manu- 
facture of motor cars is being pur- 
chased from the United States. Canada 
now ranks as the second largest maker 
and user of automobiles among the 
nations of the world. Approximately 
$600,000,000 is invested in this industry. 


6S1 

Feiker Heads Material Survey 

At the request of Secretary Hoover, 
of the U. S. Department of Commerce, 
F. M. Feiker, assistant to the president 
of thl McGraw-Hill Co., Inc., has under- 
taken the organization and general 
direction of the world surveys of raw 
materia) supplies, rubber, sisal hemp 
and nitrates, for which Congress re- 
cently made an emergency appropri- 
ation of $500,000. 


California Unes Own 
Resources in Pottery Making 

With the exception of English china 
and ball clays, and English cliftstone 
whiting, the new plant of the Homer 
Knowles Pottery Co., Santa Clara, 
Calif., .will utilize almost exclusively 
Pacific coast raw materials in the pro- 
duction of ehinaware. The flint and 
feldspar will be taken from California 
properties; the borax and boracic acid 
will come from Death Valley, Calif.; 
the oxide of cobalt from California and 
Nevada ; and the oxide of zinc and white 
lead from other points in this district. 
Operations at the pottery have been 
commenced and it is expected to de- 
velop the plant to the greatest extent. 
Homer Knowles is president and L. S. 
Reading vice-president. 


Canada Provides Paper School 

Plans are being made by the govern- 
ment of the Province of Quebec, Canada, 
for the establishment of a pulp and 
paper-making school and a bureau of 
scientific research in connection with 
the forest industries of the province. 
In this regard the Minister of Lands 
and Forests is working in conjunction 
with the Canadian Pulp and Paper 
Association. 

Of importance also to the forest in- 
dustries is the forthcoming conference 
between the provinces in the matter 
of forest protection. ThiB is to ex- 
tend to all the provinces and it is being 
hoped also that it will be possible to 
interest the United States, principally 
in regard to the Maine forests. The 
idea that the Minister of Lands and 
Forests, Honore Mercier, has in mind 
is that there should be a certain uni- 
formity of laws for the prevention of 
forest fires. 


To Discuss Cement 
Constitution 

The Portland Cement Association, at 
its forthcoming meeting, is to hear P. H. 
Bates of the Bureau of Standards dis- 
cuss the problems of the cement 
industry. Particular emphasis is to be 
laid upon the constitution of cement. 
It is expected that Mr. Bates’ talk and 
the discussion of it will bring out the 
more important points that will be in- 
vestigated by the association in the 
research which has been recently 
authorized, and which,, it is hoped, wilj 
be carried out by the association in 
close co-operation with the National 
Bureau of Standards. 
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German Chemical Comjmnies Unable to 
Fulfill American Contracts 

French Occupation Prevents Securing Haw Materials From the Ruhr 
— Tariff Difficulties Encountered by American Buyers — 
Poor Containers and Adulterated Products 
Factors in Demoralizing Trade 


T HE German chemical market, par- 
ticularly at Hamburg, has a gloomy 
outlook which can be attributed to 
various reasons, among which is the 
difficulty of obtaining materials from 
the Ruhr owing to the French occupa- 
tion. 

There are many instances where 
chemical concerns at Hamburg are un- 
able to fulfill their contracts with 
American houses owing to the impos- 
sibility of getting materials from manu 
facturers in the Ruhr area. In a num- 
ber of instances, American firms have 
found it impossible to obtain delivery 
on products ready for shipment which 
are in the hands of manufacturers in 
the Ruhr and are in a quandary as to 
what to do in cases of revolving con- 
tracts for materials which they have 
contracted to deliver to American 
buyers. 

Certain American buyers are frantic 
in their efforts to fill contracts falling 
due in the United States, and except in 
cases where the Germans have a 
speciality chemical which can be ob- 
tained from no other country, are rush- 
ing to buy the materials in the Ameri- 
can market in order not to lose cus- 
tomers and are therefore forced to take 
losses on some deliveries. 

Steady Decrease of American Buyers 

American buyers have ceased buying 
promiscuously in the German market. 
American buyers in the German mar- 
ket have had unfortunate experiences 
with the operation of the new Ameri- 
can tariff in the payment of duties on 
some commodities, especially those 
which wgre not clearly specified in the 
new law, the duties on which in cer- 
tain instances are said to have run so 
high as to make the value of the com- 
modity three times the wholesale mar- 
ket price in the United States. 

Tariff Causes Mixup 

In one case a firm which purchased a 
salt not specifically provided for in the 
new tariff and which sold \for 25c. a 
pound in the New York wholesale mar- 
ket was requested to pay a duty of 75c. 
per pound in accordance with the cate- 
gory under which it fell, and finding 
this impossible, endeavored to cancel 
contracts for delivery of the commodity 
with German manufacturers. He was 
finally forced by court action to take 
another consignment ready for ship- 
ment, resulting in a terrific loss which 


had its effect in both the German and 
the American market. A number of 
other instances of like character might 
be cited. 

High Prices for Containers 

Prices for good containers for chemi- 
cals have soared to such height that 
it is almost impossible to obtain a good 
barrel or jute bag in which to ship 
materials. Barrels, in some cases, cost 
more than the materials, and often 
cheap barrels or used barrels are pro- 
vided which break before they arrive 
at their destination or are so dirty in- 
side as to spoil the materials for prac- 
tical use. 

Certain American importers of chem- 
icals state that often when a consign- 
ment of salts has reached New York 
from Germany, after unloading a cargo, 
there is more salt in the ship’s hold 
and on the dock than in the bags. 

Inferior Quality of Chemicals 

So many complaints are made as to 
the quality of German chemicals and so 
many cases are pending in the German 
courts between concerns on account of 
chemicals not coming up to specifica- 
tions that it has driven the American 
buyer to other markets. The impurities 
in epsom salts and glauher salts shipped 
from Germany are such that they do 
not come near the U.S.P. specifications, 
although the German analyst assures 
the buyer that the product will meet the 
U.S.P. specifications. This is more 
noticeable in the dealings with new 
concerns which have originated since 
the war than with old established firms, 
the latter still being careful in all deal- 
ings in order to uphold the reputation 
of their houses. Recently the percent- 
age of sand and iron and other impuri- 
ties found in certain chemical salts 
has been very noticeable. One American 
firm dumped 60 tons of epsom salts 
into the river after their arrival in this 
country due to the fact that they con- 
tained such a large percentage of such 
impurities. 

High Prices 

Prices have in most cases now ex- 
ceeded gold values and German firms 
are now importing commodities which 
they were recently exporting to the 
United States. Caustic soda, sodium 
””hhide and sal ammoniac are among 
iXA t materials which are being pur- 
chased from the New York market 


Imports of Chemicals for 
December Fall Sharply 

Chemical Imports for the Calendar 

Year, However, Show Good Gain 
Over Those of Previous Years 

A decided decrease in the imports of 
chemica’s and allied products is shown 
by the December figures which just 
have been compiled by the Department 
of Commerce. In December the value 
of chemicals and allied products brought 
into the country free of duty were 
valued at $4,738,819. The value of the 
imports on the dutiable list was $2,- 
809,100. This compares with $10,731,- 
795, the total imports of free and duti- 
able chemicals and allied products in 
November. There was a notable falling 
off also in the imports of coal-tar chem- 
icals. In December the value of all coal- 
tar chemicals brought into the country 
was $087,972. In November those im- 
ports were valued at $1,055,523. 

The imports of paints, pigments and 
varnishes were valued at $275,514, an 
increase of $75,000 over the imports in 
November. It also is noteworthy that 
the imports of paints, pigments and 
varnishes in December of 1922 exceeded 
the value of the imports in December 
of 1921. 

Imports of Fertilizers Decline 

Imports of fertilizers in December 
were only slightly more than half as 
great as those brought into the country 
in November. The total value of fer- 
tilizers imported during December was 
$3,851,619. These imports, however, 
are greater than those of December, 

1921, when the value of all fertilizers 
imported was $569,512. Most of the 
increase is accounted for by larger 
imports of n trate of soda. The increase 
applied, however, to all the nitrogenous 
phosphates and to potash fertilizers. 

Imports for the Calendar Year 1922 

With a compilation of the December 
figures a review of the imports of the 
entire calendar year now is possib’e. 
Throughout 1922 chemicals and allied 
products valued at $63,126,239 were 
imported, about $10,000,000 more than 
the value of imports during the calen- 
dar year of 1921. Imports of coal-tar 
chemicals throughout 1022 were valued 
at $11,012,769, slightly less than the 
value of imports of 1921. 

Colors Again Coming In 

The year 1922, however, saw the 
upbuilding of a considerable import of 
colors, dyes, stains, coal acids and coal 
bases. The value of these products 
imported in 1922 was $1,006,924. There 
were no imports of these commodities 
during 1921. Paints, pigments and 
varnishes to the value of $3,673,139 
were imported during the 12 months of 

1922. This is an increase of a million 
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and quarter dollars over imports in the 
calendar year of 1921. 

Fertilizers to the value of $45,183,574 
were imported during 1922. This is 
an increase of nearly $15,000,000 over 
the value of the 1921 imports. The 
largest single item entering into that 
total is $26,152,723. The value of 
Chilean nitrates imported during 1922 
was about $9,000,000 more than were 
imported during 1921. 

Comparative figures showing the 
imports of certain chemicals during 
December, 1922, with revised chemical 
figures for December, 1921, are as 
follows: 


l y 2 1 l y 2 2 

Carbolic acid (lb.) 24 510 

Other intermediates (lb ) . 09,114 111,052 

.Synthetic indigo (lb.) .... 336,979 
Alkalis and alkaloids (lb.) 1, 049.861 

White arsenic (lb.) 699,697 

Oxalic acid (lb.) 488,950 

Sulphuric (lb.) 432,000 

Tartaric (lb.) 98,387 

Muriate of ammonia (lb.) 151,969 . . 

lVrchlorale (lb.) 259.938 

Bleaching powder (lb.). 1,998,069 76,800 

Prude iodine (lb.) 10,734 

Pyanide of potash (lb.) 236,363 

Sodium nitrate (lb.)..,. . 333,919 

-Calcium cyatiamid (tons). 1,582 6,751 

Sulphate of ammonia 


(tonsi -jot 

Muriate of potash (tons) 1 4,229 8,318 

Kaimte (tons) 10,777 10,520 


Coal-Tar Survey Being Made 
by Tariff Commission 

A thorough survey of production, im- 
portation and world conditions of coal- 
tar dyes and chemicals is being 
prepared by W. N. Watson, color ex- 
pert of the chemical section of the 
Tariff Commission. The work probably 
will not be completed for several 
months. 

The survey probably will not be pub- 
lished, being intended for the informa- 
tion of Congress, but the data will be 
made available to the trade on request. 
This is the first comprehensive survey 
of coal-tar finished products undertaken 
by the Tariff Commission, the work 
heretofore having been confined to an 
annual census of production and im- 
portations, with notes on occasional 
items for the benefit of committees of 
Congress. The survey will include 
chapters on dyes, pharmaceutical in- 
gredients, synthetic tanning materials, 
flavors and perfumes, phenolic resins 
and synthetic indigo. It will embrace 
world production and distribution, 
domestic conditions and competitive 
conditions generally. 


Washington News 


Reduce Rate on Sesame Seed 

The Interstate Commerce Commission 
has upheld the contention of the Globe 
Cotton Oil Mills that a rate of 55 cents 
on sesame seed from San Francisco to 
Los Angeles is unreasonable. The com- 
mission finds that the rate was un- 
reasonable to the extent that it ex- 
ceeded 25 cents per 100 lb. In its 
opinion the commission held that se- 
same seed is comparable with flaxseed 
and rapeseed. 

Research Work to Aid in 
Increasing Arsenic Production 

The recent agitation regarding white 
arsenic and the insecticide of which it 
is the principal ingredient, calcium 
arsenate, has served to stimulate re- 
search and prospecting for arsenious 
ores. Beyond these factors, however, 
there has been no definite result re- 
ported, byproduct smelter plants ap- 
parently awaiting a more definite 
demand before going into heavy pro- 
duction of arsenic. 

The Geological Survey is engaged in 
an informal check of estimates of 1923 
production of white arsenic, and while 
there is no report in shape for official 
announcement, it is said that indica- 
tions point to a production of 21,000 
to 22,000 tons, instead of the approxi- 
mately 18,000 tons which was estimated 
in a report given Congress several 
months ago. Minimum domestic re- 
quirements for purposes other than in- 
secticide manufacture are estimated at 
<9,000 tons. 

Research work along the lines ol 


improved methods of recovery of ar- 
senic from smelters and a redistribution 
of refining plants if demand justifies 
and also along the lines of less costly 
and more efficient means of direct re- 
covery of arsenic from ore is progress- 
ing actively, being the outstanding 
result of the recent agitation. 


Increased Movement of Nitrate 
of Soda to This Country 

While import figures covering Feb- 
ruary business are not available, the 
traffic through the Panama Canal dur- 
ing February indicates a very material 
increase in the movement of nitrate of 
soda from Chile to the United States. 
During February 183,344 tons of that 
commodity passed through the Canal. 
While it is known that all of this ton- 
nage did not come to the United States, 
it does indicate the very much larger 
volume in which nitrate is moving. It 
can be said that imports into the 
United States are greater in proportion 
than the increases in the shipments to 
other countries. 


Bright Outlook for American 
Chemical Products 

Trade prospects are particularly 
bright for practically every chemical 
product that the United States is in a 
position to export, chemical specialists 
in Washington point out. The fact 
that German exports to this country 
are continuing in larger volume than 
had been expected should not lead to 
the collusion that Germany is export- 
ing in the same vplume to other coun- 


tries or that shipments to America will 
continue at the present rate. Germany 
is particularly anxious to secure busk 
ness where payment is made in dollars. 
The uncertainty of the situation at 
home and the way in which the mark 
is being manipulated at this time aro 
causing Germany, it is believed, to rob 
her own consumers to fill American 
orders. To the economic reasons for 
such procedure must be added the 
powerful influence to that end which is 
being exerted by American importers. 
Some are of the opinion that Germany 
must almost have given up dyeing at 
home in her effort to build up dollar 
credit and hold on to her American 
market. All reports being received 
from Germany, however, are to the 
effect that the volume of new produc- 
tion is low and continues to diminish. 


Imports of Coal-Tar Dyes 
in 1922 

Imports of coal-tar dyes in 1922 
totaled 3,880,811 lb., valued at $ 5 , 600 ,- 
163, according to premilinary figures 
from the records of the Commerce 
Department. Of the total, 1,738,753 lb. 
valued at $2 533,581, came from Ger- 
many; 1,476,715 lb., valued at $ 2 , 326 ,- 
391, from Switzerland; 177,293 lb., 
valued at $229,608, from England; 
145,989 lb., valued at $175,436, from 
Italy; 168,201 lb., valued at $197,383, 
from the Netherlands; 57,541 lb., valued 
at $56,848. from France, and the re- 
mainder from Belgium, Canada, Japan 
and Czechoslovakia. 

The total compares with imports of 
3,914,036 lb., valued at $5,156,779, in 
1921. In 1914, before the domestic dye 
industry gained a foothold, imports 
totaled 46,000,000 lb., and only 6 , 000 ,- 
000 lb. was produced in the United 
States, practically all of this from in- 
termediates imported from Germany. 

Competition From Moroccan 
Phosphate Rock 

No actual measure is possible as yet 
of the character of competiton which 
may be expected from Moroccan phos- 
phate when the railroad is completed 
between Casa Blanca and Oued-el- 
Zem. It is known, however, that the 
Moroccan product is of high grade and 
will displace Florida phosphate in cer- 
tain markets. Due to the isolated loca- 
tion of the deposits and the care with 
which those interested in the develop- 
ment are guarding information as to 
the probable extent of their output, no 
accurate data are available. It can be 
said, however, that the potentialities of 
this competition are causing concern on 
the part of those interested in Ameri- 
can phosphate properties. 


Chemical Company Expands 

The Ilanovia Chemical & Manufac- 
turing Co., of Newark, N. J., has pur- 
chased a large plot of ground adjoin- 
ing its factory. This purchase was 
made in order to provide for future 
expansion Of the company. 
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Heavy Demand Forces 
Linseed Oil Prices Upward 

Record Shipments of Argentine Seed Readily Absorbed — 
Foreign Oil Bought by Crushers 


I N the latter part of last year e^ti 
mates on the Argentine linseed crop 
indicated an exportable surplus of 
69.00° bu. Later these estimates 
were revised and trade opinion now 
places the exportable at 40,000,000 bu 
up to 52,000,000 bu. with many well- 
informed seed men inclining toward the 
higher figure. Granting that the iowei 
estimates are correct, there was good 
reason to believe that the world’s sup- 
ply of linseed was large enough to in- 
sure a relatively low price level for lin- 
seed oil in all markets. Crop prospect * 
in India were generally favorable and a 
minimum exportable of 12,000,000 bu. 
is expected from that country. More 
over, the Continent was regarded to he 
in a position where its consuming re 
quirements for seed would he less than 
normal. 

Seed Movement Satisfactory 

The movement of seed from produc- 
ing sections has been all that could 
have been expected. From Oct. 1 to 
March 31 receipts at Western terminals 
in this country were about 7,000,000 bu. 
Imports during the same period swelled 
the total to such an extent that crushers 
have had a supply of approximately 
17,000,000 bu. This is at the ratio of 
34,000,000 bu. for the year— a total 
which, with the exception of last year, 
never had been consumed in any yeai 
in the history of the domestic industry. 
Shipments from the Argentina during 
the first 3 months of this year reached 
the record volume of 20,744,000 bu. Of 
this amount 12,926,000 bu. went to the 
United Kingdom and the Continent, 
thus showing that the supply in all con- 
suming markets was unusually large. 

Reasons for the High Prices 

Prices for seed and oil, however, 
have gone steadily upward and at pres- 
ent these commodities are selling at 
levels higher than have been in effect 
since 1920. Various reasons may be 
assigned for the strong position of the 
markets. In the first place, it is evi- 
dent that former standards of consum- 
ing needs in this country must be dis- 
carded in favor of standards more in 
accord with the progressive growth of 
the paint, varnish and other industries 
whose manufactures include linseed oil 
as a necessary raw material. In a 
recent address before the Paint, Oil 
and Varnish Club of New' York one of 
the most experienced linseed men in 
the trade stated that this country was 
consuming seed at the rate of 40,000,000 
bu. per year. 

Furthermore, Europe has upset all 
calculations by the extent of its seed 
purchases and especially by its promi- 
nence as a competitor in Argentine mar- 
kets* As an incidental cause for high 
prices, it may be recalled that the early 


promise of a record yield in the Argen- 
tine inspired heavy speculative trading 
on the short side of the market, and the 
covering of these short sales helped to 
start the trend of values upward. 
Briefly summarized, current values for 
<eed and oil may he explained by the 
natural workings of the law of supply 
and demand. There appears to be noth- 
ing fictitious or inflated about present 
values, and lower prices can hardly be 
looked for until the balance swings 
more in favor of supply. 

Interest in Foreign-Made Oil Revived 

One of the important developments 
growing out of the sharp rise in prices 
is found in the revival of interest in 
foreign-made oil on the part of Amer- 
ican importers. When the new tariff 
law went into effect last September, it 
provided for an import duty on linseed 
oil, of 3.3c. per pound, equal to 242c. 
per gallon. This was generally re- 
garded as an effective barrier and it 
was freely predicted that foreign oil 
would not be able to compete in our 
markets as long as this tariff remained 
in operation. Yet last month more than 
1,500,000 gal. of oil were reported to 
have been bought in European markets 
by American interests, with domestic 
crushers credited as being the largest 
purchasers. 

Western Railroads Can't Lower 
Rates on Vegetable Oils 

The Interstate Commerce Commission 
has refused permission to Western 
transcontinental railroads to reduce 
freight rates on vegetable oils from 
Pacific coast points to Chicago and 
adjacent territory. Transcontinental 
railroads by schedules filed to become 
effective Dec. 5, 1922, proposed the 10c. 
cut. Protest was immediately made 
by the importers, dealers and manufac- 
turers and the Eastern trunk lines, 
and the commission suspended the 
schedules pending an investigation. 


Ruasian Far East Restricts 
Imports of Chemicals 

Advices just received from the Rus- 
sian Far East state that a law has 
been passed prohibiting the importation 
of various commodities. Among the 
items specified on the prohibited list 
are many chemicals and allied products, 
including: glauber salts, phosphates, 
alcohol, carbonate and bicarbonate of 
soda, caustic soda, chlorine, lime, resin, 
tar, asbestos, magnesium, talc, man- 
ganese ore, potato flour, fertilizers, 
varnish, paints, candles, sheet glass, 
textile raw materials except cotton, 
inks, except copying and fountain pen 
ink. 


Mills Oppose Move to Lower 
Vegetable Oil Duties 

J. A. Arnold, vice-president of the 
Southern Tariff Association, has filed 
a petition signed by 160 cotton oil mills. 
This petition is in the form of a protest 
against any move to lower duties on 
vegetable oils. Edward Woodall, chair- 
man of the Vegetable Oil Division of 
the Southern Tariff Association, in a 
memorandum accompanying the peti- 
tion gives notice that, if the vegetable 
oil schedule is reopened, he will apply 
for an increase of 50 per cent in the 
duties on vegetable oils, based on cost 
of production in this country compared 
with similar cost in the Far East. 


Trade Notes 


Charles J. Roh, vice-president and 
sales manager of the Murphy Varnish 
Co., of Newark, N. J., returned last 
week from an extensive business trip 
throughout the West, including the 
Pacific coast. 

At the last meeting of the Paint, Oil 
and Varnish Club of New York, three 
new members were admitted. They 
were: H. F. Kleinfeldt, of the Abbe 
Engineering Co.; R. G. Jackson, of the 
Kentucky Color & Chemical Co., and W. 
Buxbaum, of the Winchester Arms Co. 

J. C. Smith, for several years secre- 
tary of the Oil Seeds Co., of New York 
City, has formed a new company under 
the name of the Smith-Weihman Oil 
Co., with offices at 19 Moore St. Mr. 
Smith is secretary of the Oil Trades 
Association of New York. 

Charles W. Mixter, of Brookline, 
Mass., has accepted an appointment as 
tariff economist on the Tariff Coihmis- 
sion. 

E. W. Jayne, of Jayne & Sidebottom, 
left New York last week on a business 
trip to the Middle West. 

The world's production of tin in 1921 
was only 109,704 metric tons, the low- 
est annual output since about 1908 and 
a decrease of about 16,000 tons from 
that of 1920. 

Dr. J. W. Jenks, of the Alexander 
Hamilton Institute; W. F. Gephart, of 
the First National Bank of St. Louis, 
and A. C. Kains, president of the Fed- 
eral International Banking Co., New 
Orleans, will be speakers at the For- 
eign Trade Convention to be held at 
New Orleans, May 2, 3 and 4. 

Exports of quebracho extract from 
the Argentine from March 1 to March 
23 were 31,000 tons, which compares 
with 20,000 tons exported in the cor- 
responding period of 1922. 

The steamship Stuart Dollar arrived 
at San Francisco on April 2 from the 
Far East with 192 packages of arsenic 
and 352 barrels of china wood oil. 

R. B. French, manager of the New 
York office of the Harshaw, Fuller & 
Goodwin Co., is on a buisness trip to 
Buffalo and surrounding territory. 
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Steady Contract Deliveries Feature 
Market for Heavy Chemicals 

Antimony Products Advance in Price— Cream of Tartar and Tartaric 
Acid Firmer — Arsenic Stronger for Spot and Nearby— Tin 
Oxide Lower — Permanganate of Potash in Light Supply 


G OOD call is reported for contract 
deliveries of most heavy chemicals 
and in some eases producers are using 
their entire output to take care of exist- 
ing orders. New business during the 
week showed a falling off as compared 
with the preceding week. German chem- 
icals have attracted attention following 
reports that difficulty was found in 
securing supplies. In many cases stocks 
already contracted for are not coming 
to hand and importers who had resold 
their German contracts have been try- 
ing to protect their buyers by securing 
the goods from sources outside the 
original sellers. The freight situation is 
still unfavorable for moving materials 
r rom some sections of this country and 
this is causing some delays in deliveries. 

Permanganate of potash was actively 
sought during the period but offerings 
are small as domestic goods are sold 
ahead and imported material is not 
coming in freely enough to relieve 
the spot stringency. Large amounts of 
arsenic reached the local market during 
the week but most of this went direct 
to consumers and the balance was sold 
v. hile afloat so the spot situation was 
not bettered. Cream of tartar and tar- 
taric acid are feeling an increased 
seasonable demand and brought higher 
prices in the local market. Antimony 
oxide and other antimony products like- 
wise were firmer. Tin oxide lost the 
advance reported at the beginning of 
the month and showed a decline of 3c. 
per pound. Hydroquinone was offered 
at $1 per pound, which represents a 
decline of 5c. per pound. Hyposulphite 
of soda also was offered at prices more 
in buyers’ favor. Formaldehyde was 
unchanged in price as far as producers 
were concerned, but second hands were 
shading. 

Fertilizer Chemicals Active 

The fertilizer trade has had a very 
active season and a correspondingly 
active call for many chemicals has come 
from that source. While the season is 
now well advanced, there still is heard 
a good inquiry for many fertilizer chem- 
icals. It is significant to note that 
imports of fertilizer materials for the 
last calendar year reached a valuation 
of $46,183,674, which represents a gain 
of nearly $15,000,000 over the total for 
1921. Of this increase about $9,000,000 


was credited to nitrate of soda. Imports 
of all chemicals for the year ending 
December 31 were valued at $63,126,239, 
or about $10,000,000 more than in the 
preceding year. 

Acids 

Acetic acid Consumption of acetic 
acid continues in a satisfactory way and 
there appears to be no likelihood of an 
easing off in prices for some time to 
come. The corroders have been absorb- 
ing large quantities. The 28 per cent 
held at $3.1 7 £ per 100 lb., while the 
56 per cent was nominally unchanged 
at $6.35(a)$6.37 per 100-lb. Glacial 
closed at $12.05(@$ 12.85 per 100-lb. 

Citric acid There was a seasonable 
increase in the volume of business and 
with foreign markets tending higher 
prices here were quite firm at the close. 
The imported was raised to 51c. per 
pound in more than one direction and 
talk of even higher prices than this 
was heard in the local trade. Domestic 
material held at 49<o)50c. per pound. 
Several shipments came through from 
abroad in the past week. 

Formic acid— The 85 per cent was 
available at prices ranging from 144 
(5) 17c. per pound, according to quan- 
tity, delivery, etc. The market was a 
little unsettled in some directions. 

Boric acid — The market was steady 
on the basis of 11c. (a) Hie. per pound. 
Some traders were not disposed to 
shade 114c. per pound, immediate de- 
livery. 

Muriatic acid — Production is well 
taken care of and a firm undertone 
features the market. Nominal quota- 
tions range from $1.00@$1.10 per 100 
lb., on the 20 degree in tanks. 

Oxalic acid— There was a firm under- 
tone to the market for oxalic acid and 
makers recently advanced prices to the 
basis of 122c. per pound, f.o.b. works. 
Spot material settled at 132c.@13ic. 
per pound. The fact that competition 
with foreign goods, temporarily, has 
been eliminated, brought out a much 
better feeling here. Imported costs 
from 131c.@13Jc. to import, according 
to advices received here late in the 
week. 

Sulphuric add — Consumption has 
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been good for sonic time past and with 
stocks reduced in nearly all directions 
a strong undertone features the mar- 
ket. The 66 degree variety closed at 
$15(«)$16 per ton, in tanks, f.o.b. works. 
On the 60 degree the nominal quota- 
tions range from $9.50(a>$10.50 per ton, 
f.o.b. works. Oleum was raised to 
$18.50@$19.50 per ton. 

Tartaric arid — Producing costs have 
advanced and this combined with good 
consuming demand has strengthened the 
market. Sellers now hold imported at 
34c. per lb. and domestic makes are held 
at an inside price of 35c. per lb. 

Potashes 

Bichromate of potasht— Some reports 
credited sales of moderate sized lota 
at 102c. per lb. but the general ask- 
ing price showed lie. per lb. as the 
inside price. Stocks have been moving 
freely and the market appears to be 
in a strong position with much depend- 
ing on future developments in the 
market for muriate. 

Carbonate of potash — Buyers have 
shown considerable interest in hydrated 
but offerings are so meager that trad- 
ing has been held down to small vol- 
ume. Prices are little better than nom- 
inal at 7Jc. to 72c. per lb. Shipments 
are quoted at the same level as Spot 
but guaranteed deliveries are hard to 
locate. Calcined 80-86 per cent like- 
wise were practically taken off the mar- 
ket and in most quarters prices meant 
nothing in the absence of offerings. 
Calcined 96-98 per cent sold in a small 
way with asking prices at 8c. per lb. 
and upwards according to seller. 

Caustic potash— Inquiry for spot and 
prompt shipment was not heavy but 
offerings are light and prospects are 
more favorable for an advance rather 
than a decline in price. Sales of 88-92 
per cent on spot were reported at 8Jc. 
per lb. and as high as 8ic. per lb. was 
asked by some holders. Shipments are 
firm at 8ic. per lb. 

Permanganate of potash — • Domestic 
producers are busy taking care of orders 
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in hand and have little if any surplus 
for new business for April delivery. 
Imported goods have sold freely and it 
is difficult to locate round lots for 
prompt delivery. Spot prices are given 
at 254c. per lb. and upwards, according 
to seller. Goods afloat are said to have 
sold at 25c. per lb. April shipments 
were offered at 22c. to 224c. per lb. 

Sodas 

Bichromate of soda— Small lot trans- 
actions have predominated throughout 
the week, although round lots have 
passed against contracts. Producers 
are maintaining values at 74c. per lb. 
at the works and spot trading is going 
through at prices ranging from Tic. to 
8c. per lb. depending on quantity and 
seller. Chrome ore is quoted at $20.50 
per ton for Indian, c.i.f. Atlantic ports. 
Rhodesian and New Caledonian are held 
at $21 to $24 per ton. 

Caustic soda— Reports on export busi 
ness vary hut it seems certain that 
considerable business has been trans- 
acted for shipment abroad at prices 
ranging from 8.45c. to 8.50c. per lb. 
f.a.s. Domestic buyers have been tak- 
ing on stocks in a large way and a firm 
tone is evident in the market. Produc- 
ers offer at $2.50 per 100 lb. at the 
works, basis 60 per cent, with the usual 
premiums for less earlot quantities. 
Second hands offer solid 76 per cent at 
$8.45 to $8.65 per 100 lb. in the spot 
market, the range varying according to 
quantity and make. 

Chlorate of soda — Some offerings of 
inferior grades have been on the local 
market and have been quoted under the 
open market price. Domestic producers 
report a good call for their product 
both in the way of new business ami 
in ordering material out on old con- 
tracts. Prices are firm and unchanged 
at, 64c. to 7c. per lb. at the woiks. Im- 
ported grades are not pressing on the 
market and are held at 64c to 7c. per lb. 

Hyposulphite of soda There was a 
general reduction in the market, estab- 
lishing the price at $2.50@$2.75 per 
100 lb. Demand has been rather inac- 
tive und with offerings J foreign ma- 
terial very much in evidence the situ- 
ation has favored buyers for some 
weeks past. 

Nitrate of soda — Activity in the fer- 
tilizer trade has been noted for some 
time and large amounts of nitrate of 
soda have been delivered at Southern 
ports. Buying orders are still promi- 
nent and it is evident that many con- 
sumers are not covered up to their full 
requirements. It is probable that de- 
mand will not continue active much 
longer, as the fertilizer season is too 
far advanced to permit of trading in the 
volume recently noted. Revisions in the 
prices of producers in Chile have been 
expected but so far no announcement 
has reached the domestic trade. Im- 
porters say the ampunt held in this 
country is small and this has a sustain- 
ing effect on values. Nitrate is quoted 
at $2.65 per 100 pounds ex vessel, At- 
lantic ports. 


Nitrate of soda— The market has 

picked up a little in activity but the 
improvement has not been sufficient to 
describe trading as active. Some con- 
suming trades are in the market con- 
stantly while others are hardly taking 
their normal requirements. Sellers are 
offering freely but are not cutting 
puces in order to stimulate buying. 
Foreign grades are offered in numerous 
directions and prices vary from 84c. to 
pc. per lb. according to quantity and 
seller. Domestic grades also are in 
good supply with prices holding on an 
unchanged “basis of 10c. to 104c. per lb. 

Silicate of soda— Different consum- 
ing trades have been in the market and 
sellers report a very satisfactory vol- 
ume of business. Considerable quan- 
tities of silicate are said to be used 
in the sealing of paper cartons. Pro- 
ducers quote the 40 degree at 75c. to 
85c. per 100 pounds at the works. The 
60 degree is held at $1.60 to $1.70 per 
100 pounds works. 

Soda ash — New business continues 
to hold up well but the bulk of the busi- 
ness passing is against old contracts. 
Consumers are calling for deliveries 
promptly and more thun normal 
amounts are being taken off the market. 
With the large production well taken 
care of and producing costs holding 
at relatively high levels the market is 
working into a very strong position 
although no price changes seem in 
immediate contemplation. Some pro- 
ducers are not eager to enter into new 
contracts calling for extended deliveries. 
Contract prices for light ash, basis 48 
per cent, are quoted at $1.20 in bags 
and $1.40 in barrels. Dense ash is 
quoted at $1.25 in bags and $1.45 in 
barrels. Dealers were offering carlots 
of light ash at $1.75 in bags and $1.95 
in barrels. 

Miscellaneous 

Antimony oxide— White oxide guar- 
an'eed 99 per cent has been firm with 
higher prices in effect due to higher 
cables from China and limited offerings 
on spot. Demand has been quiet, but 
this had no influence as a market factor. 
Quotations are now held at an inside 
figure of 9c. per lb. Standard powdered 
needle antimony is held at 8c. per lb., 
with lump nominal at 7Uc. per lb. 

Arsenic — Fairly large amounts of 
white arsenic reached the market in the 
past week coming from Japan. Nearly 
all arrivals, however, were sold ahead 
and there still is a scarcity of spot 
material. Quotations in the spot mar- 
ket vary from 154c. to 16c. per lb., 
according to seller. Sales of March- 
April from Japan were reported at 144c. 
per lb. June shipment from Japan 
was quoted at 124c. per lb. and some 
reports were heard to the effect that 
contracts covering shipments over the 
last half of the year could be placed 
at lie. per lb. Sales of material afloat 
were put through at 154c. per lb. 

Bleaching powder— Steady withdraw- 
als are being made against contracts 
with active interest in spot and nearby 
goods. Some nrodueers are sold up to 


capacity and there are no heavy surplus 
stocks in any quarter. A firm under- 
tone features prices and large drums 
are held at $2.40@$2.55 per 100 lb. at 
the works. Spot cars at the works are 
quoted at $2.20 per 100 lb. The con- 
tract price remains at $1.90@$2.00 per 
100 lb. 

Borax— The market has maintained a 
steady position with a seasonable move- 
ment to consumers. Granulated and 
refined, crystals or powdered are offered 
at 54c. per lb. in bags, carlots. The 
price for goods in barrels was 54c. per 
lb. Boric acid was quiet but steady at 
11c. per lb. 

Copper sulphate — Demand has been 
fairly active and a firmer feeling was 
in evidence. Cables again reported a 
higher market abroad and it was doubt- 
ful whether $5.70 could have been 
shaded on May-June shipment from the 
other side. Domestic makers quote 
the market at $6.25(§)$6.50 per 100-lb. 
on the large crystals, the inside figure 
obtaining on round lots only. 

Cream of tartar — Consumers have 
been in in the market in an active way 
and with producing costs increasing the 
tendency of prices has been upward. 
The inside price is now given as 254c. 
per lb. and asking prices range up to 
264c. per lb. 

Formaldehyde — An easy tone has 
featured trading in this chemical. In 
the first place buyers are reserved and 
are interested only when price conces- 
sions are granted. First hands are 
keeping their quotations nominally un- 
changed at 16c. per lb. but resale offer- 
ings have changed hands as low as 
144c. per lb. 

Lead acetate With no important 
change in pig lead and the demand for 
the chemical fairly active prices ruled 
firm so far as the leading producers 
were concerned. White crystals, in 
casks, held at 134c. per pound. White 
powdered was offered at 144c. per 
pound, in casks, and 154c. per pound, 
in kegs. The brown, broken, in barrels, 
settled at 124c. per pound. 

Lead arsenate — With the demand 
holding up well on the approach of 
the season of large consumption prices 
ruled steady, but closed the week un- 
changed at 12(a)124c. per pound for the 
paste and 214@22c. per pound for the 
powdered. 

Nickel sulphate— Leading sellers were 
asking 114c. per lb. as the inside price. 
Nickel ammonium sulphate was firm at 
104c. per lb. and upwards, according 
to quantity. 

Sal ammoniac — • Several shipments 
from abroad were landed here last 
week, but this failed to shake the mar- 
ket. The undertone was firm in all 
directions, reflecting higher replacement 
cost. Imported white on spot settled 
at 7(a)74e. per pound. 1 Imported gray 
was raised to 84@9c. per pound. Do- 
mestic white granular held at 72@ 
8c. per pound, carlots, f.o.b. works. 
Lump was firm at 14|@l&4c. P®* 
pound, immediate delivery. 



April 9, 1928 


CHEMICAL AND METALLURGICAL ENGINEERING 


m 


Salt Cake— Resale lots are very diffi- 
cult to locate and only occasional sales 
of small lots are reported. First hands 
also have very little to offer, as they 
are using their output to fill contracts. 
Consumers are interested in taking on 
fresh commitments but under the cir- 
cumstances trading is naturally re- 
stricted. Quotations hold at $25 to 
$27 per ton for bulk lots. 

Sulphate of Aluminum — Quiet condi- 
tions have prevailed, as most consumers 
are covered ahead. Contract with- 


drawals are of good volume and pre- 
vent any accumulations in the hands of 
producers or sellers. Prices have held 
steady and unchanged at $2.50 to $2.75 
per 100 pounds for iron free and $1.50 
to $1.60 for the commercial. 

Tin oxide — There was a reduction of 
•1c. per pound in tin oxide, following 
closely upon the easier situation in the 
metal. Leading makers now offer tin 
oxide at 52c*. per pound, in barrels, 
immediate delivery. Trading was 
moderate throughout the week. 


duction is limited because of the quiet 
state of the market. Nominal quota* 
tions range from 30@35c. per gallon, 
contract basis. 


Coal-Tar Products 


Active Demand for Phenol — Production Inadequate — Benzol 
Offerings Increase— Crude Naphthalene Higher 
Abroad — Solvents Scarce 


I NTEREST centered in the strong 
situation which has arisen in the 
market for phenol. The inquiry was 
fairly active, but business in spot and 
nearby material was restricted for want 
of offerings. Talk in the trade of new 
sources of domestic production did not 
change the attitude of sellers. Large 
handlers of phenol have no faith in the 
prospects for increasing the output so 
far as the immediate future is con- 
cerned and when old contracts expire 
there is a strong possibility that new 
prices will show a higher range. De- 
mand for benzol has not yet opened 
up and this accounts for the slightly 
easier undertone for this commodity. 
Solvent naphtha was scarce, owing to 
the sold-up position of the market. 
Crude naphthalene was higher abroad 
and this stiffened prices here. Several 
parcels of cresylic acid arrived from 
the other side, despite the high duty, 
but there is much dissatisfaction over 
the tariff and traders believe that some- 
thing will have to be done so that con- 
sumers not protected with contracts 
for the domestic material may con- 
tinue manufacturing without resorting 
to a change in formulas. Owing to 
the inability of German makers to make 
shipments without encountering all 
sorts of difficulties because of the Ruhr 
situation, American manufacturers have 
been in a position to compete for for- 
eign business. Reports of some large 
orders in dyes for shipment to China 
were current in trade circles. The De- 
partment of Commerce has announced 
March imports of coal-tar dyes as 
312,809 lb., valued at $301,436, of which 
66 per cent came from Germany, 13 
per cent from Switzerland and 12 per 
cent from Italy, the latter representing 
reparation dyes which were re-exported. 
March imports compare with 191,709 
lb., valued at $199,640, for February, 
and approximately the same amount 
for January. 

Coal-Tar Crudes, Etc. 

Benzene — Offerings were freer and 
the market presented an unsettled ap- 
pearance. Traders expect that busi- 
ness will soon open up, as a spell of 
good weather would bring about in- 


creased consumption in the motor fuel 
field. The 90 per cent was nominally 
unchanged at 27c. per gallon, in drums, 
carload lots, contract basis. 

Cresylic Acid -Domestic producers 
have nothing to offer, production being 
sold up on the basis of 70c. per gullon. 
In the outside market scattered lots of 
imported, on spot, sold at $1.40 for the 
97 per cent, in drums, and $1.30 for the 
95 per cent, in drums. Owing to the 
tariff situation importers were disposed 
to offer this material for shipment “in 
bond" and late in the week the general 
quotation on nearby material was 85c, 

Phenol Demand was fairly active, 
but. spot business was restricted be- 
cause of the sold-up condition of the 
market. Second-hands reported sales 
in U.S.P. phenol, immediate delivery, 
in lots of 1 to 3 tons at prices ranging 
from 52c. to 53c. per pound. Foreign 
material for shipment was available 
around 50c. A report was current in 
the trade that a new factor would soon 
be in a position to offer phenol. The 
high prices, in the opinion of traders, 
will stimulate production. The surplus 
stocks purchased from the government 
are disappearing at a surprising rate. 

Naphthalene Importations of crude 
were reported, but this made no impres- 
sion upon the market. Cables reported 
a firmer situation in crude and this 
resulted in steadying prices in the New 
York trade. Crude, a little off in quality, 
brought 22c. per pound. On standard 
material asking prices now range from 
31c. to 32c., as to quantity and seller. 
Demand for balls was good and the 
prices were raised to 10J@llc. per 
pound. Flake held at 9Ac., immediate 
delivery, and 9c. for June- July. On 
distant futures prices were considered 
too vague to quote. 

Solvent Naphtha -Production appears 
to be well sold up and rumors of some 
re-selling were without foundation. The 
water-white, in drums, was merely 
nominal at 37@40c. per gallon. De- 
mand was fairly active. 

Toluene— Trading was slow and the 
market was a featureless affair. Pro- 


H Acid— Offerings were scanty on 
spot and prices of 80@85c. were con- 
sidered wholly nominal. Producers aay 
that they have enough orders on hand 
to take care of their output for some 
little time to come. 

Alpha-naphthylamine — Small parcels 
sold at 38c. per pound, immediate de- 
livery. The supplies available were 
moderate only and it was doubtful 
whether 35c. could have been shaded 
on a round lot for nearby delivery. 

Aniline Oil -The market was inac- 
tive, but offerings were not pressing for 
sale and leading handlers continued to 
quote ^from 16c*. to 164c. per pound, as 
to quantity. 

Reta-naphthol — There were offerings 
at 22c. per pound, round-lot basis, with 
smaller quantities changing hands at 
25c. per pound. The market was barely 
steady in some directions. 

Dimethylaniline A firmer feeling 
was reported in this intermediate re- 
flecting improvement in the demand. 
At the close traders were asking 42@ 
43c. per pound. 

Para-cresol — A cable from England 
quoted para-cresol for immediate ship- 
ment at 35d. per pound, c.i.f. New York 
terms. 

Para-toluidine With offerings scanty 
the market ruled firm at the recent 
advance, prices holding at 95(g)97c. per 
pound. The inquiry was fair. 

Pyridine The market was entirely 
nominal, traders experiencing difficulty 
in obtaining supplies. Recent business 
in small lots went through at $2.40 per 
gallon. 

N. & W. Acid -Inquiry was moderate 
only; but with no accumulation in sup- 
plies prices for Neville and Winthers 
acid held at $1.25 per pound. 

Xylene — The commercial variety was 
offered in a moderate way at 30@32c. 
per gallon. The pure was nominal at 
45@50c. in drums. 


Propose Uniform Contract 
for Chemical Trade 

The Salesmen’s Association of the 
American Chemical Industry has taken 
up the question of formulating a uni- 
form contract to be used by the trade 
in transactions involving heavy chem- 
icals. 

The following committee has been 
appointed to draw up the contract: 

Chairman John A. Kienlc, vice- 
president, in charge of sales, Mathieson 
Alkali Works, Inc.; P. S. Tilden, sales 
manager acid and heavy chemical divi- 
sion, E. I. du Pont de Nemours & Co.; 
E. J. Barber, manager chemical depart- 
ment, White Tar Co., Inc.; Ralph F. 
Durland, manager, N. Y. sales office, 
Dow Chemical Co, { William Haynes. 
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Vegetable Oils and Fats 

Linseed at New High for Season — Cottonseed Steadies in South — 


Coconut Quirt — < 

Linseed oil* -The feature in the vege- 
table oil trade last week was the sharp 
uplift in prices for linseed oil. ('rushers 
had warned the consumers repeatedly 
of the impending crisis in the mattei 
of spring deliveries, but it is safe to 
say that few gaged the market cm- 
recti y and the fact, that several pro- 
ducers would consider less than car- 
lot business only, covering April-Ma\ 
deliveries, proved conclusively that 
their tanks must be very nearly dry. 
Spot oil closed at $1.14 per gallon, cai 
lot basis, which compares with $1.10 a 
week ago. One lot of 1,000 barrels of 
June oil sold early in the week at $1 00. 
but the price for this position at the 
close was $1.10 asked. July oil settled 
at $1 .00, with August forward at $1 07 
@$1.08 per gallon, carlots, cooperage 
included. The flaxseed markets estab- 
lished new highs for the season on light 
offerings of nearby material. There 
was no important change in the world’s 
flaxseed situation. Crushers in New 
York territory apparently have enough 
seed on hand, but are handicapped by 
insufficient press capacity. Production 
could not be augmented in time to help 
the market. Foreign oil was active 
and well-informed members of the trade 
say that more than 1,500,000 gallons 
have been purchased for shipment to 
this country in the past month or so 
At the close bids of $1.14 per gallon, 
duty paid, were turned down for oil 
afloat. April shipment from the other 
side settled at $1.10, with May- June at 
$1.07@$1.0K, o.i.f. terms. Linseed cake 
was offered at $115 per ton, in bags, 
summer positions. Demand for cake 
for export was dull. A parcel of 3,000 
tons of Argentine flaxseed afloat sold 
at $2.31, c.i.f. New York. 

Cottonseed oil — The recovery in lard 
in the West, together with favorable 
newa on the distribution of cottonseed 
oil and products, brought out a recovery 
in prices for the options. Estimates on 
March consumption were optimistic and 
trade leaders expect that the disappear- 
ance will exceed 200,000 barrels. April 
business has opened up well and should 
the rate of consumption be maintained 
the supply situation may become tight 
before new oil is available. Crude 
settled nominally at 10ic., f.o.b. mills. 

Coconut oil — Business fell away and 
prices at the close were barely steady, 
both here and on the coast. Ceylon 
type oil was offered freely at 9c. coast, 
sellers’ tanks, with intimation that this 
figure could he shaded on a firm bid. 
The market here settled at 91@98c. 
per pound, tank car basis. Copra ruled 
firm around 5£e. per pound, c.i.f. Pacific 
coast ports. 

China wood oil— The offerings were 
meager, despite the fact that several 
parcels reached United States ports. 
Spot oil held at 35c. a pound in the 
“outside” market. On futures, traders 


rood Call for Soya 

were reluctant to quote pending a freer 
movement of oil from the interior of 
China. A nominal price for July-August 
shipment oil was 24k. 

Palm oil — Nearby oil was firm on 
moderate offerings, hut some traders 
legarded the more forward positions as 
a little unsettled. Not much new busi- 
ness was placed last week. Lagas for 
shipment held at 8.55c. per pound, with 
Niger at 8.20@8.25<\ per pound, c.i.f. 
New York. 

Sesame oil Refined imported oil sold 
at 1 2 \ c . , c.i.f. New York, nearby posi- 
tions. May shipment was traded in at 
12e., c.i.f. terms. 

Soya bean oil — Bids at 10ic. per 
pound for seller’s tanks, April shipment 
from the coast were turned down. The 
asking price at the close on nearby 
material was 10k., duty paid, f.o.b. 
coast. Demand was fairly active. 

Menhaden oil — Trading in new oil on 
the “if made” basis has set in and it is 
estimated that more than 10,000 barrels 
of crude sold at 50c. per gallon, f.o.b. 
point of production. 

’Fallow — Sales during the week reached 
the total of 1,000,000 pounds, the bulk 
of the business passing being in extra 
special on the basis of 9c. per pound, 
loose, ex-plant. 

Grease#— Offerings were limited and 
prices ruled firm. Low acid yellow held 
at 8£(a)82c. per pound. 


Miscellaneous Materials 

Barytes — Demand for the white 
floated was fairly active and with no 
change in the position of crude prices 
ruled firm on the carlot basis of $28 per 
ton, containers included, f.o.b. St. Louis. 
Crude held at $8@$10 per ton, f.o.b. 
point of production. Off color, wet 
ground, was offered at $15@$16 per 
ton, f.o.b. works. 

China clay — There was a steady call 
for this material and prices were firmly 
maintained. Crude was nominally un- 
changed at $7@$9; powdered, $13@$20, 
f.o.b. Virginia points. Imported lump 
$15 @$20 f.o.b. American ports; pow- 
dered, $4f>@$50. 

Pyrites Imported lump, 1 in. diam- 
eter and up, 12c. per unit; fine, 12c, 
per unit, ex ship, Atlantic ports. Mar- 
ket steady. 

Lithopone Several shipments ar- 
rived at New York from Antwerp. Do- 
mestic makers reported a good volume 
of new business on the basis of 7c. per 
pound, in bags, carlots, April-May-June 
delivery. The market was firm. 

White lead — The market for the 
metal was a shade easier, but this did 
not influence corroders and prices for 
the pigments were unchanged. The 


official quotation for pig lead he!d at 
8.25c., New York. Trading in the pig- 
ments was fairly active. With stocks 
of unsold material subnormal and as 
there appears to be little likelihood for 
a sudden change in the metal situation, 
producers hold out no encouragement 
in the way of lower prices. Standard 
dry white lead, basic carbonate, closed 
the week at 9k*. per pound, in casks, 
carlots. Red lead, dry, was offered at 
11.40c. per pound, in casks. 

Zinc oxide — A firm undertone fea- 
tured the market. Producers report 
steady gains in the volume of business, 
and, with the metal showing no impor- 
tant change, they regard the market as 
favoring sellers so far as the future is 
concerned. American process, lead free, 
held at 8c. per pound, carlot basis, with 
the leaded grades commanding from 
7@7k*. per pound. French process, 
red seal, was available at 92c. per 
pound. 

Glycerine— Several refiners announced 
a reduction of Jc. per pound in the 
chemically pure grade, establishing the 
market at 18c. per pound, in drums. 
The reason for the decline could be 
traced to the unsettled market for 
crude. Business was inactive during 
the past week and competition was 
more of a factor. Dynamite sold at 
lF>k*. per pound, carlot basis. The ar- 
rival of several shipments of foreign 
crude was noted. Soap lye crude, basis 
80 per cent, loose, carlots, closed nom- 
inally at ll@lUe. per pound. Recent 
business in the Middle West went 
through at 102c. Saponification was 
offered sparingly and quotations of 
122@13e. were considered nominal. 

Naval stores — The shrinkage in spot 
holdings brought out a general advance 
in prices. Turpentine sold as high as 
$1,53 per gallon in the Savannah mar- 
ket. In the New York trade the nomi- 
nal quotation toward the close was 
$1.61 per gallon. In rosins prices ruled 
firm on the basis of $6.20 per barrel 
for the “B” grade. Demand for rosins 
was good. Pine tar pitch held nomi- 
nally at $6.00 per barrel. 

Shellac — Cables from Calcutta re- 
ported a steady market toward the 
close, with the result that operators 
here were no longer anxious to dis- 
count futures. The importations were 
not large enough to bring out any real 
change for the better in the market for 
spot goods. The inquiry was satisfac- 
tory. T. N. on spot settled at 76c. per 
pound. Bleached, bone dry, held at 90c. 
on spot, with futures available around 
86c. Superfine was traded in at 80@81c. 
per pound. Calcutta offered T. N., April 
shipment, at 72c. c.i.f. New York. 

Alcohol — A fair trade was reported 
in denatured alcohol and prices ruled 
steady. The No. 1, 188 proof, was 
offered at 39c. a gallon, with the No. 5 
at 38c. a gallon. Methanol, 95 per cent, 
was maintained at $1.19@$1.21 a gal- 
lon; 97 per cent close at $1.21@$1.23 a 
gallon. The situation in ethyl was 
unchanged, quotations holding on the 
basis of $4.75@$4;85 for the 190 proof. 
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\CIDH — 200 kegs tartaric, Bremen. Ol- 
der. loo os. tannic, Shanghai, East Asiatic 
re. , 100 csk. citric, .Rotterdam, Order, 45n 
hl>l. citric, Palermo, Order; 4 bid. tartam . 
Palermo, Order; 157 bbl stearic, Rottei- 
dam, M. W. Parsons; 41 drums phosphorus-, 
Hamburg, Hummel & Robinson, 78 dr. 
cres> lie, Hamburg, Caldwell A Co., 60 pkg. 
phosphoric, Bremen, Order; 10 csk. oxuhe. 
Antwerp, Brown Bros. k Co. 

A LltbMEN' — 54 pkg , Hamburg, Coop* i 
A. Cooper. 

ALCOHOL — 25 bbl den't’d, San Juan, M 
lOegei Bros.; 116 bbl. do., San Juan, G 
Kst e\ a. 

ALIZARINE — 6 oak., Hamburg. Kuttroff, 
I’lekhardt & Co.; 4 csk., H. A Metz A i\> 

AMM ONI CM — 6 0 csk. muriate, Glasgow, 
Nat l. City Bank, 100 os. bromide, Ham- 
burg, Nat’l Am. Bank, 549 csk nitrate, 
Hamburg, KuthroffC, Pickliardt & Co., 7 u 
i"-k. muriate, Bristol, C de P. Field k Co . 
lit pkg. carbonate, Liverpool, Brown Bios., 
112 esk. phosphate, Antwerp, Globe Ship- 
ping Co. 

ANTIMONY HALT— 20 bbl,, Hamburg, 
.1 I). Lewis. 

ANTIMONY OXIDE— 335 bags, Han- 
kow, Java Handelsveroeiiiging 

AltHKNIC— 100 bbl. red, Hamburg, 
Brown Bros. A Co.; 200 csk, Hamburg, 

1 ’la Hz & Bauer; 338 bbl., Antwerp, Order , 

I esk., Rotterdam, Lunhan A Moore; 490 
i , Kobe, China Am. Tobacco Trading Co , 
l.><) cm, Kobe, N. Y. Trust Co.; 579 cs., 
Kobe, Takata & Co. ; 300 cs , Kobe. Nat’l 
Sliawmut Bank of Boston; 200 cs., Fiazar 
A. Co ; 100 cb , Kobe, Order; 120 cs , Yoke 
liarna, Am. Trading Co. 

BARYTES— GOO bags, Bremen, Order. 

RARIUM NITRATE— 29 csk , Hamburg, 
industrial Trust Co. 

HA Kill M CARBONATE — 13(1 bags 

Piemen, Hummel A Robinson. 

BLANC FIXE— 48 bbl., Hamburg, A. 
Murphy Co. 

BARIUM 1HNOXIDE— 64 cyl., Havre, 
Mallmekrodt Chem. Work*. 

BARIUM C HLORIDE— 71 csk , Ham- 
burg, A. KUpstein '& Co.; 52 csk., Antwerp, 

< trder. 

CALCIUM CHLORIDE— 106 dr, Harn- 
btirg, Order. 

CASEIN— 85 sk., Rotterdam, T M. 
Duche A Sons; 128 bags, Hamburg, A. 
Klipstein A Co.; 751 bags, Buenos Aires, 
Bank of America; 998 hags, Buenos Aires. 
Brown Bros & Co ; 2,083 hags, Buenos 
Aires, Order. 

CHEMICALS— 3 cs., London. Order; 42 
f Antwerp, J. E. Dockendorff & Co.; 31 
bid., Hamburg, Arco Trading Corp. ; 45 
esk. Jungmann & Co. ; 35 dr., Hamburg, F. 
Boehm, Ltd ; 135 dr., Hamburg, Hummel & 
Robinson ; 400 pg , Bremen, A. Klipstein & 
Go.; 92 pkg., Hamburg, Superfos Co ; 10 
cm., Hamburg, Order; 200 CBk., Antwerp, 
Guaranty Trust Co.; 400 bags, Antwerp, 
c. B. Richard & Co.; 500 csk., Antwerp. 
Order; 422 pkg., Liverpool, Monsanto 
Chem, WorkB; 60 cs., Bremen, Merck A Co 

CHALK — 75 csk. precipitated, Bristol, 
H. J. Baker & Bro. ; 1,000 bags ground, 
Antwerp, Cooper & Cooper: 400 bags, Ant- 
werp, Irving Nat’l Bank; 2,215 bags, Ant- 
werp, Order; 200 bags, Antwerp, Order; 
500,000 kiloB, Dunkirk, J. W. Illgrnan & 
Co. ; 990,000 kilos, Dunkirk, Taintor Trad- 
ing Co. ; 1,000 bags, Antwerp, Bankers 
Trust Co. 

COPPER SULPHATE — 77 cak., Liver- 
pool, E. M. Sergeant & Co. ; 200 csk.. Liver- 
pool, Order; 98 csk., Swansea, Order; 201 
e«k., Antwerp, Order ; 400 csk., Liverpool, 
Order. 

COLORS — 5 bbl. aniline, Hamburg, Car- 
bic Color & Chem. Co. ; 2 csk. aniline, Ham- 
burg, Kuttroff, Piekhardt & Co. ; 13 csk. 
aniline, Genoa, Irving Nat'l Bank; 6 csk 
aniline, Genoa, Laden burg Thalmann A 
Go. ; 8 csk. aniline. Genoa, Am. Exchange 
Nat’U Bank; 29 bbl. black, Kobe, American 
Trading Co.; 20 cs. dry, London, Downing 
A Co. ; 9 kegs aniline, Liverpool, Textile 
Alliance. 

COPRA— 13,514 sk„ Cebu. Order; 119 
hags, Moran t Bay, Franklin Baker Co. 

DEXTRINE — 500 baga, Rotterdam, 
Stein, Hall & Co. ; 500 bags, Rotterdam, J. 
Mornlngatar Co. 

DIVI-DIYI — 1,481 bags, Maracaibo, 
Huth Gillespie & Co.; 334 bags, Puerto 
Plata, Cordilleras Comm. Co. 

EPSOM SALT — 750 c*. Hamburg, Brown 
Proa. A Co. : 6,000 baga. Hamburg, Superfos 
Co.; 160 csk., Hamburg, Order, 


( u ,uV >KIVM N ITRATK ~ * ! Hamburg, 


FILLERS EARTH —250 bags, Loudon, 

0 crystal Go., 350 bags, Bristol, L. A. 
Salmon & Bro. 

FLl ORHl’AR 301) bagH, Rotterdam, L. 

' Salmon & Bro 

til MS- J 25 bags l’eislan, Bombay, 
Guarantj Trust Go., 469 bags karava, 
Boinbaj , Brown Bros. & Co., 266 bags do., 
Bombay, Chatham k Phemx Xat’l Bank; 
bags do., Boinbaj, Irving Nat’l Bank, 

1 42«> bags do., Boinhay. order; 106 pkg. 
tiagaeanth. Bombay, order, 375 cs, gum, 
G.ilculta. Balfour, Williamson k Co., 150 
es Hagacanth, London. Thurston A 
Bi.iulich , 205 pkg tlamar, Singapore, Oi- 
d f r , 525 pkg arable, Port Sudan, Thurston 
A: Braid ii li , 2.758 pkg. aralue, Port Sudan, 
°>der, 260 bags arabic, Port Sudan, Nat'l 
Bonk ot Egypt , 4 20 bags arable, J’orl 
Smian, Thurston A Braidieh . 350 liags 
aralue, Port Sudan, Caracando Bros ; 2,03o 
pitg. arabic, Port Sudan, Order, 400 bags 

< opal, Antwerp, Brown Bros A- Go; 25 
bags, eojial, Antwerp, Order. 294 pkg co- 
pal. Antwerp, Order, 15 bbl sandrac, Mar- 
seilles. G lJm-ks , 24 bags copal, London, 
S Winterbourne & Go . 50 pkg. damar, 
Batavia, Balfour, Williamson k Co., 200 
es. damar, Pcdang, Smith k Schipper ; 100 
es. damar, Padang, order, 8 es. damar, 
Tandjong Pnok, Order, 2,293 pkg. copal. 
Macassar, Order; 75 cm. damar, Port Said, 
i M der. 

ti ALLNUTS — 250 es , Ilankow, Atnhoid 
1 1 1 os 

(i LAI BERM HALT- 500 bbl., Hamburg, 
K. M Sergeant & Co. , 35 bbl., Hamburg, 
Schulz & Rulekgarber; 122 bbl, Hamburg, 

< nd« i 

GL\ CER1NE — 40 dr. Antwerp. N Y. 
Tiust Co.; 54 dr., Melbourne, Marx k 
powolle 

II EX A M ETH Y LKN ETET R A M INK 38 

es., Hamburg, Industrial Trust Go. 

HYDROGEN PEROXIDE— 6 1 pltg. Ant- 
\v * i j*, Order. 

IRON SULPHATE 57 csk., Antwerp, 
E M Sergeant & Co., 311 bbl., Antwerp, 

< »tder. 

LOGWOOD EXTRACT— 131 bbl.. Capo 
Haitien, Logwood Mfg Goip . 15 bbl. 

crystals. Capo Haitien, Logwood Mfg. Corp. 

LITHOPON E- — 1 20 csk. Bremen. Pfaltz 
it Bauei ; 1,500 csk., Antwerp, Benj. Moore 
k Co ; 200 csk , Antwerp, A Klipstein k 
Co. 

MYROBOLANS — 4,312 bags, Bombay, 
order; 4,410 bags, Calcutta, Nat’l City 
Bank. 6,880 pkts., Calcutta, Order. 

MANGANESE — 22 csk., Bristol, Larnson 
A. & C Co. Magnesia, chloride, 70 dr., 
Brown Bros. & Co., 138 dr. Hamburg, 
Brown Bros & Co.; Magnesite, calcined, 
295 bbl., Rotterdam, lnnis Spoiden & Co. 

NAPHTHALENE — 886 bags, Jxmdon, 
Irving Nat’l Bank ; 1,740 bags, Hamburg, 
Holder of B. L. ; 150 bags, Hamburg, L. 
Martin Co; 500 bags, Hamburg. Order; 
270 bags, London, Irving Nat’l Bank. 

NICKEL SULPHATE— 47 csk., Swan- 
sea. Order. 

OILS — Cod — 225 csk., St. Johns, R. Bad- 
eoek & Co.; 60 bbl., St Johns, Bowring & 
Co , 200 csk, St. Johns, Job Bros. & Co.; 
160 bbl., London, Order. Coconut— 710 
tons, Manila, Order, 816 tons, Manila, Or- 
der. China wood — 306 csk., Hankow, Cook 
k Swan; 1,000 bbl., Hankow, Order. Fund 

29 dr, Rotterdam, Credito Italo ; 33 dr., 
Hamburg, Order; 31 bbl., Hamburg, Order; 
24 dr, Antwerp, Guaranty Trust Co.; 50 
dr . Rotterdam, Caldwell & Co. ; 6 dr., Rot- 
etrdam. Order; 12 bbl., Dunkirk, Guar- 
anty Trust Co. Olive, sulphur — 350 bbl., 
Milazzo, Banco. Comm. Italiana; 300 bbl., 
Milazzo, Order; 200 bbl., Palermo, Brown 
Bros. & Co. ; 200 bbl., Palermo. Order. 
Palm— 64 esk., Liverpool, African & East- 
ern Trading Co.; 8 csk., Liverpool Order; 
250 csk., Hamburg. African & Eastern 
Trading Co ; 174 csk., Hamburg, Order; 32 
csk, Liverpool, Order; 80 csk., Liverpool, 
D Bacon; 61 csk., Liverpool, Order. Peanut 
— 4<d» bbl., T*ondon, E. F. Drew & Co. 
Perilla — 500 dr., Kobe, Am. Express Co.; 
526 bid., Dairen, Int’l Banking Corp. ; 400 
bid., Dairen. Bank of N. Y. Rape need — 
125 bbl.. London. Order. Sardine — 2,000 
es.. Kobe, Bank of America; 200 cs , Kobe, 
Lee. IJlgginson & Co.; 2,000 cs , Yokohama, 
Order, Linseed — 286 bbl., Rotterdam, J. C. 
Franreseoni A Co. Sesame — 569 bbl., Rot- 
terdam, Nat’l City Bank. 

PHOSPHATE, HONE— 304 bags, Rotter- 
dam, H. J. Baker k Bros. 

PLUMBAGO— 308 bbl., Colombo, Gold* 


man. Sachs \ Co , lmi bbl, Colombo, H. 
” • J,^‘ a,M, dy A- Go , mi bbl.. Colombo, H. 
1. Winter & Go . .tos bbl., Colombo, First 
Fed. Banking Corp. 

POTASSU M SALTS 29 csk, nitrate, 
Hamburg, order fa* c.s. caustic, Gothen- 
burg, Mallmekrodt Chemical Works; 5,317 
Pkg, muriate, Hitmen, a. Vogel, 15 oa. 
carbonate, Brenu n. P II. Pelry & Co.; a« 
dr bicarbonate, Rotterdam. Meteor Prod. 
Co.. 1 <*G i>. broimdt 206 csk caustic, 107 
pkg. aetz. Hamburg. Itoessler & Hassiaoher 
\ bvm Co., 440 cs bromide, Hamburg, 
Superfos Go , 5*. csk. product, Hamburg, 
A Klipstein eV Go , HU dr. caustic, Hum- 
burg A Klipstein k Go., 40 dr. caustic, 
Hamburg, A Klijwtem & do. ; 44 esk. Milts, 
Hamburg, Itoessler & HaKslaeber Gbenu 
* °> -‘b V s cyanide, Hamburg, Itoessler 
k 1 lassiHoher Chem < 'o. , loo es. alum, 
Hamburg, A. Klipstein k Go • 322 esk, 
alum, Hamburg. Order, 16 csk bisulphide, 
Hamburg, Order. 310 bbl. chloiatc, Ham- 
burg, Onder . 28 esk curimnute, Hamburg, 
Order; 3,164 bags miniate, Bremen, A, 
Vogel, 22 bbl pet chloi Ide. Swansea, Or- 
der; 5,600 bags muriate, l.ooo bags sul- 
phate, Antwerp, Koch te Comm, ties Potasses 
I >’ Alsace , 125 bid. chlm-utc, 20 bbl. por- 
ch Ionite, Marseilles. N«n ntv Bank; 2B0 
bbl chlorate, M.nseilles, Order, 4 csk. 
prussiate, Antwerp. Older; 46 csk. car- 
bonate. Antwerp. Order 

QUEBRACHO- 20.997 logs, Santa Ft*, 
Tannin Corp 

SAL AMMOMK Hi esk.. Meteor Proil- 
phate, Antwerp, Sonet Conm ties Potasses 
nets Co , 36 bid. Hamburg, J. A. Van 
Brunt k Co., 94 esk, Hamburg, Order; 76 
hid.. Hamhmg. Order 

SEEDS — Cantor — 1 ,426 hags, Bombay, 
Folkart, Bros , 10,245 bugs, Oocanudu, 

Ordei , 16,296 bags, Cocatiada. Ball! Bros ; 
12,977 I mgs. Cocniiada, order. Linseed — 
22.430 bags, Rosario. Spencer Kellogg & 
Sons. 105,264 bags, Buenos Aires, Order; 
30.294 bags. Buenos Aires, Merchants 
Nat'l Bank of Boston , 8,524 bags, Rosario, 
( >rder. 

SHELLAC — 13o bags, Calcutta, Phil. 
Nat’l Bank; loo bags, Calcutta, London it 
Liverpool Bank of Commerce, lot) bags. 
Calcutta, Arbutlmot, Latham A Co.; 600 
pkg., Calcutta. Order, 100 hags, Hamburg, 
A. Murphy k Co. ; 1 1 bagH, Hamburg, 
Kaseldcr-Chatfleld Shellac Co. ; 50 c»., 

Bremen, Order, loo bogs, 1/ondon, Order; 



pkg., Calcutta, Brown Bros. & Co.: 100 
pkg., Calcutta, Ivuidon A Liverpool Bank 
of Commerce; 1,050 pkg., Calcutta, Order; 
1,625 nkg refuse lac, Calcutta, Order; 141 
pkg, Karachi. Order; 156 hags stlcklac, 
Marseilles, Order 

SODIUM HALTS- 5.667 bags nitrate, 
Antofagasta, W U. Grace A Co.; 11.286 
bags nitrate, Iqulquo, VV. R. Grace A Co. ; 
500 csk. nitrate, Hamburg. Kuttroff, Pick- 
hardt & Co ; 20 dr. perborate, Hamburg, 
Bank of America; 122 csk sulnh., Ham- 
burg, Roessler & Hasslacher Chem. Co. ; 
43 dr. sulphide, Hamburg, Order; 81 dr. 
sulphide, Hamburg, Order; 180 cs. cyanide, 
Marseilles. Asia Banking Corp. ; 99 bbl. 
hypoHulphlde. Antwerp, Cooper A Cooper; 
128 dr. sulphide, Antwerp, J. D. Lels; 17 
csk. prusslate, Liverpool, Guaranty Trust 
Co.; 35 csk. prusslate, Baker Bros. 

STARCH, POTATO— 1,250 bags, Rotter- 
dam. Stein, Hall & Co. 

STRONTIUM NITRATE— 44 csk., Ham- 
burg, Roessler A Hasslacher. 

SUMAC' — 700 bags, Palermo, Equitable 
Trust Co ; 300 hales, Palermo, Order., 

TARTAR, CRUDE— 16 pkg., Valparalao, 
National City Bank ; 668 bags, Marseilles, 
Tarlar Chem. Works; 105 bags, Marseilles, 
C Pfizer & Co. 

TALC — 1,000 bags. Bordeaux, L. A. Solo- 
mon A Bro. : 500 bags. Bordeaux, Hammii 
& Gillespie; 800 bags, Bordeaux, Order; 92 
cs., Bordeaux, Binney A Smith. 

TALLOW, VEGETABLE — 500 pkg., 
Hankow', Arnhold Bros. ; 500 pkg., Hankow, 
Am. Linseed Co. 

TALLOW. ANIMAL — 558 csk., 1C pipes, 
Melbourne, D. Bruce & Co. 

WHITING — f.00 bags, Bristol, L. H. 
Butcher & Co. ; 90 bbl., Antwerp, Order. 

. WOOL GREASE— 75 bbl., Manchester, 
Am. Trust Co. 

ZINC OXIDE— in bbl.. Marseilles, Order; 
300 bbl., Antwerp, Brown Bros. A Co. 

ZINC WHITE — 100 bbl., Marseilles, 
Reichard, Couhrtan, Inc. 
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Current Prices in the New York Market 

for Chemical*, Oil » and Allied Product * 


General Chemicals 


Acetic anhydride, 85%, drums lb 
Acetone, drums lb 

Acid, acetic, 28',.,' , bbl 100 1 1 » 

Acetic, 56';, hhl .. . 100 It, 

(Banal, 99}%, bbl, . 1 00 lb 

Boric, bbl. lb 

Citric, kegs lb 

Formic, 85' ;, II, 

Collie, tech. .. lb 

Hydrochloric, 18° tanks, 100 lb 
Hydrofluoric, 52'’,' , carboys lb. 
Lactic, 44%, tech., light, 
bbl, lb 

22% tech , light, bbl . II, 
Muriatic, 20°, tanks, 100 lb 
... h, 

lb 

toll 

lb 
lb 
lb 

ton 


Nitric, 16°, carboys, 

Nitric, 42", carboys. . , 
Oleum, 20", , tanks . . 

Oxalic, cry st ids, bbl. 
Pbosphorir. 5 O' , carboys 
Pvrognlhe, rrsublimed . 
Sulphuric, (,0 , tunks 
.Sulphuric, 60 ’, drums. 
•Kulphurir, 66 ’. tanks 
.Sulphuric, 66" drums . 

Titiimc, H S P . bbl. 

Tannic, tech , t,t>l 
Tartaric, imp rrvs , bbl 
Tartaric, imp , powd , bbl. 

'I artnric, domestic, bbl.. 
Tungstic, per lb . Il> 

Alouliul, butyl, drums, fob 

works. lb 

Al o o It o I ethyl (Cologne 
spirit), bbl Rfi 

Alouhitl, methyl (sec Mctlmrml) 
Aloohol, (U*mfure«l, 1 88 proof 

No. I, bhl . gu 

Alum, am mourn, lump, bbl lb 

Potash, lump, bbl lb 

(’brume, lump, potash, bbl lb, 

Aluminum sulphate, com , 
bags 100 lb 

Iron free bags lb 

Anna ammonia, 26", drums . 
\tnmoma, anhydrous, c v I 
Ammonium carbonate, powd 
casks, imported 
Ammonium carbonate, powd 
domestic, bid 


ton 

ton 

II) 

lb 

lb 

lb 

lb 


il>. 


$0 18 - 
22 - 
3 17% 
6 35 - 
12 05 - 
1 1 - 
49 - 
14% 
45 - 
90 - 
12 - 

M% 
05% 
00 - 
04% 
06 - 
18 50 - 
%% 
07} 

I 50 - 
6 00 
12 00 - 
15 00 - 


I 


2) 
3 V 
t. )7 
12 85 
If 
50 
17 
50 
I 00 
17’ 

17 
06 
10 
03 
06} 
19 00 
14 
08, 

I 60 
10 00 

14 00 

15 50 


I 


T HESE prices are for the spot 
market in New York City, but 
a special effort has been made 
to report American manufacturers 
quotations whenever available. In 
many cases these are for material 
f o.b. works or on a contract basis 
and these prices arc so designated. 
Quotations on imported stocks are 
reported when they are of sufficient 
importance to have a material 
effect on the market. Prices quoted 
in these columns apply to large 
quantities in original packages. 


00 

20 00 

( ilaubers salt, imp , bags 100 lb. 

81 

00 - 

31 

25 

65 

7o 

( ilvci-rme, c p , drums extra . 

lb 


. 18 


. 18} 

45 - 

50 

< ib ccimc, dynamite, drums 

lb 


. 16% 


34 


|i ii line, icHublimed 

ib 

4 

55 - 

4 

65 

34 

35 - 


lion oxide, red, casks .. 

lb. 


. 12 - 


. 18 

00 - 

1 20 

Lead 

3\ iufe.bnsiccnrbonatc.dry. 






.27 - 

.29 

casks 

lb 


.09% 


,101 

White, basic sulphate, rusks 

Ib 


09% 



75 - 

4 95 

White, m oil, kegs 

lb 


12% 


14 


Itcd, dry, casks 

lb 


.11% 


12 



lied, in oil, kegs 

ll>. 


• 13% 


,15 

39 - 

rv, 

40 

Lead acetate, white ervs , bbl. 

lb. 


131- 


14 

031 

Itrown, broken, casks 

lb 


12 



03- 

03} 

Lead arsenate, nowd , bbl 

lb 


23 - 


24 

05% 

0*1 

i .ime- Hydrated, bbl pc 

r ton 

16 

80 - 

17 

00 


Lime, Lump, bbl 2801b 

3 

63 - 

3 

65 


Il> 


I 50 - 
02 % 
.06% 
.30 - 

.09% 

.13 - 


Ammonium nitrate, tech 
casl s 

lb 

to - 

Amvl acetate tech drums 
Arsenic, white, powd , bb! . 

. gal 

3 50 - 

li) 

151- 

Arsenic, red. powd . kegs 

11) 

14 i 

Barium carbonate, hhl . . . 

toil 

78 00 - 

Barium chloride, bbl. . . 

ton 

90 00 - 

Barmin dioxide, drums . 

Hi 

18 - 

Barium nitrate, casks 
Barium sulphate, bbl 

lb 

08 - 
04 - 

plane fixe, dry, bbl . 

lb 

.04% 

Plane fixe, pulp, bill. 

toll 

45 00 - 

Bleaching powdei.f o b wk 
drums 

l()(l Ib. 

2 15 - 

Spot N. Y drums 

10011). 

2 60 - 

Borax, bbl 

. lb. 

05% 

Bromine, oases 

Ib 

28 - 


Calcium acetate, bugs . . 100 ll» 
Calcium carbide, drums lb 

Calcium chloride, fused, drums tmi 
(Iran, drums lb 

Calcium phosphate, mono, 

bbl b 

■Camphor, cases b 

Carbon bisulphide, drums. . lb 
Carbon tetrachloride, drums lb 

Chalk, p r e o i p — domcat ie, 
light, bid 

Domestic, heavy, bbl.. . 

Imported, light, l»bl. 

Chlorine, liquid, cylinders 
Chloroform, teen .drums.. . 

Cohalt oxide, bbl 
Copperas, bulk, fob whs. , . 

( ’opocr earbonut c, bbl. . . 

Copper cyanide, drums 


ll> 

lb 

1b 

lb 

lb 

lb 

lb 

lb 


CoppcTsulphatc.crvn , bbl , 1 00 Hi 


Cream of t 'irtar, bbl 

Lp*< m suit, dom , 
bbl 

Epsom salt, imp, 
bags 

Epsom sail, U S P„ 
bl>l 

Fther, U.R.P , drums. 

Ethyl acetate, com 
drums 

Ethvl acetate, puio 
ether, 98% to 100" 3 

Forrraidejyde, 40 , , bbl 

F oilers carlo, f.o b mines 


lb 

tech , 

100 lb 
tech , 

100 lb 
dom , 

. ,100 1b 


, 85%,. 

gal 

(acetic 

md 

lb 

net to 


Fullers earth - imp , powd., net ton 
Fusel oil, ref., drums. gal, 

Fuad oil, arude, drums. rat 

Glauber* »alt , wks , boca 1 00 1H 


1 50 - 
04% 

22 00 - 

.01% 

06% 
91 - 
07 - 
10 - 

.041- 
03% 
04% 
06 - 
15 - 

2 10 - 
16 *0 - 

19 

47 - 
6 25 
25% 


2 50 - 
.13 - 

.80 - 

.95 - 
.14% 
16.00 - 
30.00 ■ 
1.55 - 
2,30 

l.20i 


.14 

II 
3 75 
16 
15 

80 on 

95 00 
18', 
08' 
04} 
04} 
55 00 


2 70 
05 
30 

3 60 
04’, 

-23 00 

oi ; 

07 
93 
07 i 


Ih 


l.ii Inn gc, comm , casks 
Lillmpliono, bags 
in bbl 

Magnesium curb . tech , bags 
Met liaiiol, 95", , bbl 
Methanol, 97%, bbl 
Nickel salt, double, bbl 
Nickel salts, single, bbl. 

Phosgene 

Phosphorus, red, ciinch 
P hosphorus, yellow, eases . 

Potass iinu bichromate, casks lb. 
Potassium bromide, gran , 
bid 

Potassium rurbonate,80-85% , 
calcined, casks 
Potnssium chlorate, powd 
Potassium ryiunde, drums 
Potassium hydroxide (caustic 
potash) drums 100 11 


lb 

lb 

gal 

t 

lb. 

lb. 

lb. 


lb. 

lb. 

lb. 

lb. 


04’ 

cm; 

05 

06 > 
38 

2 25 
20 00 
20 
50 
6 50 
2U\ 


2 75 
15 


17 00 
32 00 
4 05 
2 40 
I 40 


Potassium iodide, cases . . . lb. 
Potassium nitrate, hid lb. 

Potassium permanganate, 

drums lb. 

Potassium prussiate, red, 

casks lb. 

Potassium prussiate, yellow, 

casks lb. 

Sulammoninr, white, gran., 
rusks, imported lb 

Halammomnc, white, gran , 

b d , domestic lb 

Gray, grim , casks lb 

N ilsodu. bbl 1 00 lb 

Sail cake (bulk) . ton 

•Soda ash, light, 58% flat, 
bags, root ract 1 00 lb 

Soda ash, light, basis, 48%, 
bags, contract, fob 
yyks . . 100 lb. 

Soda ash, light, 58%, flat, 

bags, resale 1 00 lb. 

Soda ash, den«o, bags, Con- 
tract, basis 48% 1 00 lb. 

Soda ash, dense, in bugs, 

resale . . 100 lb. 

Soda, caustic, 76%, solid. 

drums, f a 8 .. 1 00 lb. 

Soda, enustie, 76";, solid, 

drums, contract 100 lb 

Soda, caustic, basis 60* , 

wk* , contract. 100 lb. 

Soda, caustic, ground and 

flake, contracts 1 00 lb. 

Soda, caustic, ground and 

flake, resale 1 00 lb 

Podium acetate, works, bm>>- lb 
Sodium bicarbonate, b! 1 1 00 lb 

Sodium bichromate, cask- lb 

Sodium In-ulphnte (niter cuke) ton 
Sodium bisulphite, powd., 

PSP., bbl lb. 

Sodium chlorate, ken* ..... lb. 

Soduim chloride .* long ton 

Sodium evanide, cases ... Hi. 


10% 

07 - 
071 

08 - 
I 21 - 
I 23 

10% 
11% 
60 - 
35 - 
.30 - 
.11 - 

.16 - 

.06 - 
.07 - 
.45 - 

8 25 - 
3 65 - 
.06% 

.25% 


.37% 

.07 - 

.07% 

08 - 
1 20 • 

26.00 - 

1.60- 1.67 


II 

07 { 
07' 

08 J 
I 23 

I 25 


75 

40 

.35 

• Ml 

.23 

.06} 

.08 

50 

8 50 
3 75 
.07} 

• 25i 
.85 
.38 

• 07i 

.08 
09 
I 40 
28 00 


1.20 - 

1 75 - 

1.17% 

1.85 - 

3.45 - 

3.35 

2.50 - 

3.80 - 

4 00 - 
06 - 

2 00 - 

.07% 

6.00 - 

.04% 
. . 06}- 

12.00 - 
.20 - 


I 30 
1.80 
1.20 

1.90 
3.70 
3.40 
2.60 

3.90 

4.15 
. 064 
2.50 
.08 

7.00 

.04* 

.07 

13.00 

.23 


lb. 

lb. 

lb. 

lb. 


Sodium fluoride, bbl . . 

Sodium hyposulphite, bbl 
Sodium mtnte, casks . 

Sodium peroxide, powd , Case# 
Sodium phosphate, dibasic, 
bbl . lb. 

Sodium pru -. hi ate, yel drums lb. 
Sodium silioute (40°, drums) 1 00 lb. 
Sodium silicate (60°, drums) 1 00 lb. 
Sodium sulphide, fused, 60- 

62";, drums . . lb. 

Sodium sulphite, crys . bbl . . lb. 

Strontium nit rut e, powd , bbl. lb. 

Sulphur chloride, yel drums, lb. 
Sulphur, crude • ton 

At mine, bulk t° n 

Sulphur, flour, bbl . .100 lb. 

Sulphur, roll, bbl 100 lb. 


bags. 


Sulphur dioxide, liquid, cyl 
Talc— imported, bags 
Talc— domestic powd 
Tm bichloride, bid 
Tin oxide, bbl 
Zinc carbonate, bags 
Zinc chloride, gran, bbl . 
Zinc cyanide, drums 
Zinc oxide, , lead free, bbl. . 
5";. lead sulphate, bags 
10 to 35 ' , lead sulphah 
bags 

French, red seal, lings 
Freneh, green seal, bags 
French, white seal, bbl 
Zinc sulphate, bbl.. 


lb. 
ton 
ton 
Jb. 
lb. 
lb. 
lb. 
lb. 
lb. 
lb 

lb. 

Ib 

lb 

Ib 

100 lb. 


$0.09 - 

to 10 

.02% 

(13 

.08% 

09 

.28 - 

30 

.03% 

04 

.18 - 

19 

.80 - 

1 25 

2.00 - 

2 25 

.04% 

.04} 

.03% 

03} 

.09% 

.10 

.04% 

.03 

18.00 - 

20 00 

16 00 - 

18 00 

2.35 - 

3 15 

2.00 - 

2.50 

.08 - 

.08} 

30 00 - 

40 00 

18.00 - 

25.00 

.13% 

.14 

.52 - 

.54 

.14 - 

. 14) 

.06 - 

.07’ 

.37 - 

.38 

.08 - 

.08} 


.07% 

.07 - 
09% 
. 10 % 
12 - 
2.75 - 


3.00 


Coal -Tar Products 


Alphn-naphthol, crude, bbl , 
Alpha-naphtlml, ret , bid 
Alpha-tmphthvlnmine, bbl. . 

A mime nil, drums . . 

Aniline salts, bbl. 

Anthracene, 80", .drums .. 

A n t It r a e e n e, 80", , imp., 
drums, duty paid 
Aathraquinune, 25", , paste, 
drums 

Menznldehyde l' S P .carboys 
Benzene, pure, water-white, 
tanks and drums 
Benzene, 90* , , tanks A drums 
Benzene, 90' ; , drums, resale . 
Benzidine base, hhl 
benzidine sulphate, bbl 
Benzoic acid, V S P , kegs 
lfenzoate of soda, PSP, bbl 
Benzyl chloride, 95-97",' , ref , 
drums 

Benzyl chloride, tech , drums 
Beta-naphthnl, sub! , bbl . 
Beta-nuphthol, lech , bbl ... 
Beta-nanhthylauiinc, tech . 
Carbarn], bhi . . 

Cresul, U S I 1 ., drums 
Ortho-cresol, drums . . 
Ciesylio acid, 97"% , nettle, 

drums 

95-97",' , drums, resale . 
Diohlorbonzene, drums. . . 

1 iiethylanilinp, drums 
Pjmethvlunihne, drums . . 
Dinitrobenzene, bhl . 

Pinltroclorlwmzene, bbl 

Dinitronaphthalcne, bbl 
Dinitrophcnol, bbl , . 
Dinltrotoluene, bbl ... 

Dip oil, 25% , drums .. 
Diphenylamine, bbl. . 
Il-acid.bbi., . , 

Meta-phenylenediamine, V)bl. 

Michlers ketone, bbl 

M onoehlorbenzenc, drums . . 
Monocthylaniline, drums . . . 

Naphthalene, crushed, bbl 

Naphthalene, flake, bbl. . . 

N aphthalene, balls, bbl. . .. 
Nnphtlnnnafe of soda, bbl . 
Naphthiomc arid, crude, bbl. 

Nitrobenzene, drums 

Nitro-naphlhalene, bbl 

Nitrn-toluene, drums 

N-Wttcidjbhl 

Ortho-amulophcnol, kegs. 

( >rtho-dichlnrbenzene, drums 
Ortho-nitrophenol, bbl. .. 

< >rtho-nitrotobienc. drums. . . 
Ortho-tuluidine, bbl. . 
Para-aniidophmol, base, kegs 
Para-amidnphennl, HCI, kegs 
P.ira-dichlorbenzene, bbl . 
Paranitranilme, bbl. 
Para-nitrotoiuene, bb!.. . 
Para-phenvlenediamine, bbl. 

Para-toluidine, bbl 

Phthalic anhydride, bbl 

Phenol, TLS.P., drums 

Picric aeid. bbl 

Pyridine; dom., drums 

. Pyridine* Imp., drums 


lb. 

$0.80 - 

$0.85 

lb 

1 05 - 

1 . 10 

lb 

.35 - 

36 

lb. 

.16 - 

.16} 

lb. 

.24 - 

.25 

lb. 

.75 - 

1.00 

lb. 

.70 - 

.75 

lb. 

.70 - 

.75 

lb. 

1.40 - 

1.45 

gal. 

.32 - 

.35 

gal. 

.27 - 

.30 

gat. 

.30 - 

.33 

lb. 

.85 - 

90 

lb. 

.75 - 

.80 

lb. 

.72 - 

.75 

lb. 

.57 - 

.65 

lb. 

.25 - 

.27 

lb. 

.20 - 

.23 

Ib. 

.55 - 

.60 

lb 

.23% 

.24 

lb. 

.80 - 

.90 

lb. 

.75 - 

.90 

lb 

.25 - 

.29 

lb. 

.24 - 

.26 

gal. 

1 40 - 

1.50 

cal. 

1.30 - 

1.30 

L. 

.07 - 

.09 

lb. 

.50- 

.60 

lb 

.42 - 

.43 

lb. 

.19 - 

.20 

lb. 

.22 - 

.23 

lb 

.30 - 

.32 

lb 

.35 - 

.40 

lb 

.20 - 

.22 

cal 

.25 - 

.30 

lb. 

50 - 

.52 

lb. 

.80 - 

.85 

lb. 

.95 - 

1 00 

lb. 

3.00 - 

3.50 

lb. 

.08 - 

.10 

lb. 

.95 - 

1.10 

lb. 

.08 - 

.09 

lb. 

.09% 

.10 

lb 

.10% 

.11 

lb 

.58 - 

.65 

lb 

.60 - 

.65 

lb. 

.10 - 

.12 

lb. 

.30 - 

.35 

lb. 

.15 - 

.17 

lb 

1 25 - 

1.30 

lb 

2.30 - 

2.35 

lb. 

.17 - 

.20 

lb. 

.90 - 

.92 

lb. 

.10 - 

.12 

lb. 

.13 - 

.15 

lb. 

1.15 - 

1.20 

lb. 

1.20- 

1.25 

Ib. 

.17 - 

.20 

lb. 

.74 - 

.75 

lb. 

.55 - 

.65 

lb. 

1.45 - 

1.50 

lb. 

.95 - 

.98 

lb. 

.35 - 

.38 

lb. 

.50 - 

*55 

lb. 

.20- 

.22 

gal. 

nominal _ 

gat. 

2.50 - 

1.75 
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Resorcinol, tech., kegs. . 


CHEMICAL and METALLURGICAL ENGINING 


HaHcvlic nr id, terh.bbi. ..... 

S^lin lie arid] U.F.P., bbl .... 
S olvent naphtha, water- 
white, drums 

Crude. drums... ... . . ... 

Suiphanihe acid, crude, bbl.... 

Thiocnrbanilide, kegs 

'['oluidinc, hep’s 

•| , 1 , 114100 . mixed, kegs 

Toluene, tank cars 

l’i'luene, drums 

V. 1 1 mica drums ... 

ion, .pure, drums. . . . 

\vlene. com .drums . . 
X\iene,e< rn., tanks 


lb. 

$1.50 - 

$1.55 

Ib. 

2.00 - 

2.10 

lb. 

.55 - 

.60 

lb. 

.47 - 

.48 

lb. 

.50 - 

.52 

gal. 

.37 - 

40 

IS, 

.22 - 
.18 - 

.21 

.7, 

lb. 

.35 - 

.38 

lb. 

1.20 - 

1 30 

lb. 

.30 - 

.35 

gal. 

.30 - 

.35 

If 

.35 - 

.40 

.40 - 

45 

gal- 

.45 - 

50 

gal 

.35 - 

.37 

gtd. 

.30 - 



Naval Stores 


Ui"-in B-D, bbl 

28011) 

*6 20 - 




.280 1b 

6 30 - 



limmK-N.bbl. . 

,280 1b. 

6 35 - 

6 75 

it ,*m W G -W.W., bbl — 

280 lb 

7 00 - 

8 

00 

W nod ri 'Sin, bbl 

.280 lb 

6 25 



Ttirnentmo, spirits of, bbl. 

gnl 

1 60 - 

1 

62 

Wood, steam dht .bbl.. 

gal. 

1 35 - 



Wool, dost, dist ,bbl... 

gnl. 

9 -25 - 



Pine tar pitch, bbl 

200 lb. 


6 

00 

1 ir, kiln burned, bbl 

. 500 lb. 

. 

12 

00 

Retort tar, bbl 

.500 lb. 

. 

11 

00 

Rosin oil, first run, bbl . . 

gal 

.43 - 



Kofon oil, second run, bbl.. 

... gnl. 

.47 - 



){ 08111 oil, third run, bbl.. . 

. . . gal. 

.53 - 




.’me oil, steam dist gal. 

Pine oil, pure, dost, dist gal. 


Pine tar oil, ref... 

Pine tur nil, crude, tanks 
f, > h Jacksonville, Fla.. . 
Pine tar oil, double ref., bbl.. . 
Pmetar, ref .thm.bbl 
Pmewood creosote, ref , bbl 


gal . 

gal. . 
gal. 
gal. 
gal 


90 

.85 

.4(i 

.35 

.75 

.25 

.52 


Animal Oils and Fats 


r )egras,bbl ,. 

Urease, yellow, bbl 
Lard o-l, Kx’raNi I, bbl 
Neu‘sfooto’1, 20 deg bbl. 
No I, bbl .. 

Pe l o*l, distilled, d p. bbl 
Saponified, bbl 
T illow, ex'ra, loose 
Tallow- oil, tundless, bbl 


i istor oil, No. 3, bbl 

Castor oil. No. I, bbl... 

Chinawood oil, bbl ... 

v ’oeonut oil, 0( vlon, bbl. . 

Ceylon, tanks, N Y 

Coconut oil, Cochin, bbl 

Corn oil, crude, bid 

(’rude, tanka, (f n h, mill) 
Cottonseed oil, orude (f o.b. 

mill), tanks 

Summer vellow , bid jb. 

Winter vellow, bbl .. 

Linseed oil, raw, car lots, bbl. 

Raw, tank curs (dom.) . ... 
Boiled, cars, bbl. (dom.). 

< )livo oil, denatured, bbl 

Sulphur, (fo its) bbl. . . 

Palm, Lagos, casks 

Niger, casks 

Palm kernel, bbl... 

Peanut oil, crude, tanks (mill) 

Peanut oil, refined, bbl 

Berlin, bbl 

Itapeseed oil, refined, bid — 

lt«poneed oil, blown, bbl 

Hi sam \ bbl 

Sova bean (Manchurian), bbl 
Tank, f.o.b Pacific coast.... 
Tank, (f o.b. NY) . 


11) 

$0 03}- 

$0.04’ 

lb 

08}- 

08 1 

gal 

.92 - 

94 

gnl 

1.28 - 

1 32 

gal. 

92 - 

94 

lb 

M1- 


lb 

11}- 


lb 

09 - 


gnl 

96 - 

98 

Oils 


lb. 

$0 13}- 

$0 1% 

lb 

14 - 

Ml 

lb. 

32}- 

35 

lb. 

.10}- 

. 10$ 

Ib. 

.09% 

09 ; 

lb. 

. 101 - 


lb. 

.12}-. 


lb. 

.f0}~ 

’.in 

lb. 

.10}- 

m: 

lb. 

.124- 

13 

lb. 

.13 - 

.13} 


gal. I 14 

gab 1 09 - 

gab I 16 -... 

pal. 1.10— 1.15 

lb. .0"}- 091 

lb. .081- .081 

!b. .08} - -081 

lb. .09J- . 094 

lb. ,131- .13} 

lb. .17-. 

lb .15’- 16 

gab .84 - 85 

gab .90 - 91 

lb. IM- 131 

lb. .121- . 

lb. . I0|- . 101 

lb . 101- 1 1 

Fish Oils 

Cod, Newfoundland, bbl gal $0.70 - $0 72 

Menhaden, light, pressed, bbl. gal. $0.70- 

Whitcbleaohco, bbl gal. .72 - .74 

Blown, bbl gal. .76- .78 

Crude, tanks (f o b. factory) gal. .50- .52 

Whale No. I crude, tanks, 

ooast lb. . 06}- 

Winter, natural, bbl gal. 76 - .78 

Winter, bleached, bbl. gal. 79 - .80 

Oil Cake and Meal 


Coconut, cake f bags . 

C mra, sun dried, bags, (c.i.f.) 

8un dried Pacific coast. . . 

Cottonseed meal, f.ob. mills 
Linseed cake. bags. . . 

Linseed meal, bags 


ton $38.00 -$40 00 


06 J- .061 

.051- 05: 

40.00 - 41.00 
35 00 - 36 00 
38 00 - 


Dye & Tanning Materials 

Albumen, blood, bbl , .. lb. 40.45-80.50 
Albumen, egg, tech, kegs. . lb. .72- .75 

Coehneal.bags lb .35 - 36 

Cutch, Borneo, bales lb. 04 j- .05 

Cutch, Rangoon, bales lb. .12- .12} 

Dextrine, com, bags 100 lb. 3.39 - 

Dex+rine, gum, bags lOOdb. 3.74- 

DivibdivLbags. ton 36.00 - 39.00 

Fuhtie, sticks ton 30.00 - 35.00 

Fustic, chips, bags... lb. .04- .05 

Logwood, sticks ton 21.00 - 30.00 

Logwood , ship*. bags fb, .02}- .63} 

Sumac, isayes.Sidly, bags.. . ton 63.00- 


lb. 


‘Utnac, ground, bags, , . . 
•umac, domestic, bags.. , 
I apioca flour, bags 


Extracts 

Archil, cone ,bbl . 

'hestnut, 25% tannin, tanks 
I h • edivi, 25 f , tanmn, bbl 
rustic, crystals, bbl 
rustic, linuid, 42 \ bbl 
Gambier.liq ,25% tnimin.bld. 
Ijematine crys.,bbl 
Hemlock, 25*; tanmn, bbl 
I ypermo, solid, drums 
Hvpermr, liquid, 5r,bhl 

Lngwond, crys , bbl 

I npwood, )i<| , 51 bbl . 

Quebracho, solid, 65% tannin 

, bbl . )», 

buniao.dom , 5r,bld. lb. 

Dry Colors 

Rlacks-Curbongftis, bags, f < I 
works 

T.anipblack,bbl 
Minrrnl, bulk 
Blues Bronze, bid 
Prussian, bbl 
UFriiiimririe, bbl 
Hr >wns, Hienna, ltal . bbl 
Sienna, Domestic, ldil 
I'inber, Turkey, bbl 
Creeds Chrome, C P Light, 
bbl 

Chrome, commercial, bbl 
Puns, bulk 

Beils, Carmine No 40, tins . 

Oxide red, casks 
Para toner, kegs 
Vermilion, English, bbl 
Yellow, Chrome, C P bbls 
( teller, French, casks 

Waxes 

Bay berry, bbl 
Beeswax, crude, bags . 

Beeswax, refined, light, bags. 
Beeswax, pure white, cases 
Candellila, bags 
Curnauba, No I, bags 

No. 2, North Country, bags 
No. 3, North Country, bags 
Japan, rases . . 

Mont an, crude, bags. . 

Paraffine, crude, mutch, 105- 

1 1 0 tn p 

Crude, scale 124-126 m.p., 

bags 

lief., 1 1 8- 1 20 nip, bags... 

lief , 125 tup., bags lb. 

Ref, 1 28- 130 m. p., bags 

Hef , 1 33- 1 35 m p .bags.. . 

Bcf , 1 35- 137 m p., burs.. 

Htenrir acid, sgle pressed, bags 

Double pressed, bn gs lb. 

Triple pressed, bags 

Fertilizers 

Ammonium sulphate, bulk, 

f.o.b. works 1 00 lb 

F.a.s. double bags 100 lb. 

Blood, dried, bulk unit 

Bone, raw, 3 and 50, ground . ton 
Fish scrap, dom., dried, wks. . unit 
Nitrate of soda, bags 1 00 lb. 

Tankage, high grade, f.o.b. 
Chicago unit 

Phosphate rock, Lo.h. mines, 
Flondu pebble, 68-72% ton 
Tennessee, 78-80% . . . ton 
Potassium muriate, 80% , bags ton 
Potassium sulphate, bugs . unit 


ton $55 00 -$60.00 
ton 35,00 - 
,03}- 


.05 


$0 17 - 
02 • 
04 - 
20 - 
08 - 
08 - 
14 - 
04 - 
24 - 
14 - 
19 - 
.09 - 

.04}- 

00}- 


$0.18 

03 

05 

22 

09 

09 

18 

05 

26 

17 

.20 

.10 

.05 

.07 


II, 

$0 16 - $0 

18 

lb 

12 • 

40 

t 1 . 

35 00 - 45 

00 

Ib 

55 - 

60 

11, 

S3 

60 

11, 

08 

35 

It, 

Of - 

14 

lb. 

03}- 

04 

lb 

.04 

04} 

lb 

32 - 

34 

lb. 

12 - 

12} 

lb 

.30 

35 

lb. 

4,50- 4 

70 

lb 

10 - 

14 

lb 

1 00 - 1 

10 

Ib 

1 30 - 1 

32 

lb 

20 • 

21 

lb 

S 

02}- 

03 

lb. 

$0 28 - $0.30 

Ib 

.21 - 

.25 

lb. 

34 - 

35 

lb 

.40 - 

41 

lb 

.24 - 

25 

lb 

39 - 

.40 

Ib. 

23 - 

■23} 

Ib. 

19}-. , 

lb. 

.14}- 

.is 

lb. 

.04 - 

.04} 

lb. 

04}- 

.04} 

lb. 

.03 - 

03} 

lb. 

.03}- 

lb. 

.03}-.. 


lb. 

.04 - 

.04] 

lb. 

.041- 

04; 

.05} 

lb. 

.05 - 

Ib. 

.14 - 


lb. 

. 14% 


lb. 

. 16 - 



Asbestos, shingle, f n.b., 

Quebec sh.ton 

Asbestos, cement, f.o.b., 

Quebec ...... sh.ton 

Barytes, grd , white, f.o h. 

m ills, bid. net ton 

Barytes Rr d , off-color. 

f o b. mills bulk net ton 

Baryte* floated, f <> b 

Ht Louts, bbl net ton 

Baryte s, crude f « b. 

mines, bulk net ton 

Casein, bbl , t cch ib. 

China clay (kaolin) crude, 

<>-b D* net ton 

Washed, fob C!n nett mi 

Powd .fob (»u n«'t ton 

Crude f.o b Va mtton 

Ground, fob \ » net ton 

Imp . lump, bulk net t< n 

Imp, powd net ton 

Feldspar, No I pot ten long ton 

No. 2 pottery . long ton 

No I soap . .. long ton 

No. I Canadian, fob 
mill . long ton 

Graphite, Ceylon, lump, first 
t quality, bbl lb 

Ceylon, chip, bbl. . jb. 

High grade amorphous 
orude . . . ton 

Gum arable, amber, sort*, 
bags .. lb. 

Gum tragacanth, sorts, bugs,., lb. 

No 1 , hags lb 

Kieoelguhr, f.o.b. Cal. . ton 

Fob NY ..ton 

Magnesite, crude, f oh Gal.... ton 

Pumice st one, imp .casks . lb 
Dom, lump, bid lb. 

Dom., ground, bid lb. 

Hiliea, glass sand, { o b fnd ton 
Filica, sand blast , f.o b Ind .ton 

Hihca, amorphous, 250-mesh, 
f.o h 111 ton 

Htlicn, bldg, sand, t o b Pa ton 

Soapstone, coarse, fob. Vt., 
bags Ion 

Talc, 200 mesh, fob, Vt., 


$60.00 - $80,00 


15.00 - 

17.00 

16.00 - 

20.00 

13.00 - 

15.00 

28.00 - 


10.00 - 

11.00 

.11 - 

.12 

7 00 - 

9 00 

8 00 - 

9 00 

13 00 - 

20 00 

8 00 - 

12 00 

13 00 - 

20,00 

15 00 - 

20 00 

45.00 - 

50 00 

6 00 - 

7.00 

5 00 - 

5.50 

7.00 - 

7.50 

25.00 - 

27.00 

.06 - 

.06} 

.05 - 

• 05} 

35,00 - 

50.00 

.15 - 

.16 

.50 - 

.60 

1.75 - 

1.80 

4U.00 - 

42.00 

50 00 - 

55.00 

14.00 - 

15.00 

.03 - 

.05} 

.05 - 

.05} 

.06 - 

.07 

2 00 - 

2 50 

2.50 

5.00 


17.00 - 

2.00 - 


17.50 

2.75 


$3,30 - $3 40 


4 15 - 

4 60 - 
30.00 - 

5 00 - 

2.65 - 


4 25 

35 00' 

5 10 
2.67} 


4.70 - 4 80 


$4 00 

8 00 
35 00 - 36.00 
1.00 - 


$4 50 

8 25 


bags 

Talc, 200 mesh, 
bags 

Talc, 200 mesfi. 
Angeles, bags 


fob. Ga„ 

» 

f i) b Los 


7.00- 8.00 

6.50 - 9 00 

9.00 

20.00 


ton 7 00 - 


Pennsylvania. 

Corning . . . 

Cabell 
F mierset 
Illinois . 

Indiana 

Kansas and Gklalii n a. 28 
California, 35 d >g and up 


Mineral Oils 

CrinU , at \\ ells 
bbl. 


bbl 
Idd. 
bbl 
bbl 
bid 
I Id 
bbl. 


$4 00 

2 ^0 - 
2 76 - 
2 55 - 
2 '7 - 
2 38 - 
1 50 - 
1.45 - 


$4.23 


2 80 


Gawoline, Etc. 


Motor gasoline, si r 1 1 1 1 b 
Naphtha, V M. A P deul, 
steel bbls 

Kerosene, ref tank wagon. , 
Bulk.W W export 
Lubricating oils* 

Cylinder, Penn , dark 
Btoomlus, 30(f) 31 gruv, . 
Paraffin, nale 

Hpindlc, 200, mile , . 
Petrolatum, amber, bids 
Paraffine wax (see warn t > 


gal. $0.24}- 


gul 

gal. 

gul. 


gal 

gtd 

gal. 

if 


23J- • 


.15 - . 


,08 - . 


.27 - 

.30 

.20 - 

.22 

.24 - 

.25 

.25 - 

.26 

.05 - 

.05* 


Crude Rubber 

Para — Upriver fin, . . 

Upriver coarse 

Upriver cauehi i ball. 
Plantation— First lutex crepe 
Bibbed smoked sheets 
Brown crepe, thin, 
clean 

Amber crepe No. I . . . 

Gums 

Copal, Congo, amber, bags. 

East Indian, bold, bags. . . 

Manila, pale, bags 

Pontinaic, No. I bags. . . . 

Damar, Batavia, cases 

Singapore, No. I, cases. . 

Kauri, No. Lease* 

Ordinary chips, oases. . . 


lb 

$0 30 - 

lb. 

.26}- 

lb. 

.28 - 

Ib. 

.33*- 

lb. 

.33}-. 

lb. 

.32 -. 

lb. 

.32}-. 

lb. 

$0.18}- 

lb. 

,22 - 

lb 

2! - 

lb. 

.21 - 

lb. 

.31 - 

lb. 

.34 - 

lb. 

.62 - 

lb. 

. 18 - 

lb. 

.09 - 


.23 

.22 

.22 

32 

.35 

.66 

.20 

.09} 


.79 


Shellac 

Shellac, orange fine, bags lb. $0 . 80 - . 

Orange superfine, bags... . . Jb. • 

A. C. garnet, bags lb. .78 - 

Bleached, bonedry lb. 90 - 

Bleached, fresh lb. 77 - 

T. N.,bags Ib. .76- 

Miscellaneous Materials 


Refractories 

Bauxite brick, 56% ALOj, f o.b. 

Pittsburgh . ton 

Chrome brick, f.o b Eastern ship- 
ping points . ton 

Chrome cement , 40-50' , ( 'rj( >* . ton 
40-45% CrjOj, sacks, fob. 

Eastern shipping points. . . ton 

Fireclay brick, 1st quality, 9-in. 

shapes, f.ob Ky wks 1,000 

2nd. quality, 9-in. shapes, f.o b. 
wks. . . 1,000 

Magnesite brick, 9-m. straight 

(f.o b wks ) ton 

9-in arches, wedges and keys. ton 

Scraps and splits. . . ton 

Silica brick, 9-in. sizes, f.o.b. 

Chicago district 1,000 

Silica brick. 9-m, sizes, f.o.b. 

Birmingham district. . 1,000 

F.o.b. Mt. Union, Pa . . . . LOGO 

Hilicon carbide refract, brick , 9-in. 1 ,000 


445.5a 

50-52 

23-27 

25.0® 

40-46 

36-41 

65-68 

80-83 

85 

48-50 

48-50- 

42-44 

9,100.00 


$260 90 -$225.00 


:!J* 


Ferro-Alloys 

Ferrotitanium, 15-18% 
f.o.b. Niagara Falls, 

NY ton 

Ferrochromium, per lb. of 

Cr, 6-8% C . . . lb. .11} 

4-6% C.. lb. .12- 

Fsrromanganese, 78-82% 

Mn, Atlantic seabd. _ 

duty paid gr.ton 115,00 - 120.00 

Spieceletsen, 19-21% Mn.. gr. ton 35.00 - $7,00 
Ferromolybdenum, 50-60% _ 

Mo, per lb Mo .... lb. 1.90- *.IS 

KM 5% *r.ton 38,00 - 

fr.ton 86, -00 - W.OO 

gr.ton 150,00 - 163.00 



CHEMICAL AND METALLURGICAL ENGINEERING 


VoL SB, No. 14 


Ferro-urnnium, 35-50% of 

U.peflb.ofl' lh. 

Forrovanadium, 30-4 0%, 
per lb. o fV lb. 


$0.85 - $0.90 

6 . 00 - 

3 75 - 4.0b 


Ores and Semi-finished Products 


Bauxite, dont. crushed, 
dried, f.o b shipping 
punts ., 

Chrome ore, C'uld. concen- 
trates, 50' ;, mm CrjO* 
C.i.f. A I laid ir seaboard , 
Coke, fdry , f n b ovens . . 
Coke, furnace, f o !> ovens.. 
Fluorspar, g«*nvel, f o b. 

mines 4 Illinois 
Ilmemta, 52% Ti(b 
Manganese ore { !>0% Mn, 
c i f. Atlantic seaport .. 
Manganeso ore, cliemienl 

(MnOjt 

Molybdenite, 85% Mo8«, 
per Ui M0S3, N. Y 
Monasite, per unit of Th( »j, 
c i f , Ail. seaport. . . 
Pyrites 8pan., fines, c.i f 

At! seaport 

Pyrites, (Spun , furnace siac, 
c i f. Ail seaport.. 
Pyrites, dom. fines, f.o l> 

mines, flit 

B utile, 95% TiOj 

Tungsten, sclieelite, 60*% 
WOj and over, per unit 
W(), .. . 

Tungsten, wolframite, 60% 
W( )j and over, per unit 

Wo, 

Uranium ore (emnotile) per 
lb ofl! ? U« 

Uranium oxide, 96' j, per lb 

UfO* 

Vanadium pent oxide, 99"% 
Vanadium ore, uer lb W 
Zireon, washed, iron free, 
f o.b Pablo, Fin . . . 


Ion 

$6 50 - 

$8 75 

toil 

22 00 

2t IE 

tori 

18 50 

r> Hi) j 

ton 

8 25 - 

8 'Hi \ 

ton 

7 00 • 

7 25 ■ 

ton 

21 r )0 - 


11) 

Oli- 

Oil j 

unit 

53 - 


ton 

75 00 - 

80 (Hi 

11) 

.65 - 

70 

lh 

06 - 

08 

unit 

•111- 

12 

unit 

.11)- 


unit 

. 12 

12 j 

it* 

12 - 

| 

unit 

8 50 

# r< ! 

unit 

8 00 - 

8 25 

lb 

3 50 - 

3 75 j. 

II) 

2 25 - 

2 50 

lb 

12 00 

14(0 

lb 

1 00 - 


lb. 

,04J- 

1 \ - 


Non-Ferrous Materials 




Cents p« r I b | 

Copier, electrolytic ... 


171 I7,j . 

Aluminum, 98 to 99% 


l\ 24 

Antimony, wholesale, 

Chinese and 

Japanese 


0 Qi 

Nickel, virgin metal . 


2 > 27 | 

Nickel, ititfot and shot 


29 00 1 

Monel niet al, shot and blocks 

32 00 1 

Monel metal, ingots 


18 l!0 

Monel metal, sheet burn 


45.0(1 

Tin, 5-ton lota, Straits 


46 75 ! 

Lend, New York, spot . 


8 25 

Lend, K. St Louis, stmt 
Zinc, spot, New York . 


8 20 


7 85 

Zmo.Bpot, L. St. Louis. 


7 >0 l 

Other Metals 


.Silver (commercial) . . 

OB. 

$0 67* 

Cadmium 

lb. 

1. 10 

Bismuth (5001b. lots). . 

. lh 

2 55 

Cobalt 

... lh 

2. 65(,n.2. 85 

Magnesium, ingots, 99 r ; 
Platinum . ... 

, lb 

0/. 

1 . 25- 
115.00 

Iridium 

n* 

260 OOtoi 27 5 1)0 

Palladium 

. . OB 

79 00 

Mercury 

751b. 

70.00- 


Finished Metal Products 


Warehouse Price 


Cupper sheets, hot rolled 

Cents per 
20 75 

Copper bottoms 

30 75 

Copper rods ... 

20 50 

High brass wire 

19 50 

High brass roils ... 

17 00 

Low brass wire 

21 10 

Low brass rods 

22 00 

Bra»ed brnas tubing 

24 25 

Brazed bron «e tubing 

29 00 

Seamless copper tubing . ... 

25.25 

Seamless high brass tubing . . 

23.50 


OLD METALS— The following are the dealers’ 
purchasing price* m cents per pound 


Copper, heuvy and crucible 
Copper, heavy and wire 
Copper, light and bottoms . 

Lean, heavy 

lauid, tea 

Brass, heavy 

Brass, light 

No, I yellow braae turnings .. 
Hinc 


II 30(^11.50 
II 25&II.SO 
9.25(.n 9.50 

5 75(a) 6.00 
3.50(4 3 75 

6 2m 6 40 
5 35<n> 5 75 
6 , 30<o> 6 50 
3.50® 4.00 


Structural Material 

The following base prices per 100 lb. are for 
struetural shapes 3 in by j in. and larger, and plates 
\ in. and heavier, trom jobbers’ warehouses in the 
cities named : 

New York Chicago 

Structural shapes $5.29 $3.14 

Soft steel ban 3.19 3.04 

Soft steel bar shapes 3.19 3.04 

Soft *te3 bands 3.29 3.(9 

Plates. ito Un. thick 3.29 3.14 


Industrial 

Financial, Construction and Manufacturing News 


Construction and 
Operation 

Alabama 

Holt- Tin* Central Iron & Coal Co. has 
broken giotmd for the election of its pro- 
posed new 1-story foundry lot the produc- 
tion of < ast-iron pipe, to be 150x1364 ft, 
esfhinted t«> cost $s:>,000, with machinery 

Arizona 

Ticson The Tucson Cun, Electric Eight 
,V I ‘own Co. will make improvements and 
exti ns.ons in Its artificial gas plant to cost 
about $ UIHI.000, including the installation 
of additional machinery. 

Arkansas 

Font Smith— T he Fort Smith Cotton Oil 
Co, Noith 1st and C» Sts, hns plans In 
progiess for the election of a new fertilizer 
mamifaetuimg plant, to he 1-storv eati- 
mated to cost $*.5,000, with equipment. 


for the manufacture of paper and paper 
board products. The company was incor- 
porated recent l> to succeed to an existing 
business 

Chicago — The National Fiber & Vulcan- 
izing Co. has leased the 1-story plant at 
2808-14 West Lake St.j totaling about 
10,000 sq ft. of space, for a new works. 
Possession will be taken at once. 

Indiana 

Indianapolis — The ideal l’aint Co. has 
leased a building at 437 East 10th St. for 
enlargements in it6 plant. Equipment will 
be installed at an early date. 

South Bend — A large foundry will be 
constructed at the plant of the Studebaker 
i’orp., manufacturer of automobiles, esti- 
mated to cost close to $200,000. Plana 
have been drawn and bids called for the 
general erection. 

Indian a rou» — Eberhardt & Co., Green- 
brier St., manufacturers of waterproofing 
compounds and kindred products, have 
plans nearing completion for the erection 
of an addition to their plant on Darwin St. 
and Hillside Ave. 

Louisiana 


California 

Eos Anuflf.s — T he Eos Angeles Piesseil 
Prick Co . Fiost Pldg., manufacturer of 
common and semi-vitreous face- brick, has 
plans under consideration for the erection 
of a new plant with initial output of close 
to 100,01)1) bricks per day. A department 
will be installed for the manufacture of 
looting A tunnel kiln will he constructed, 
llowaid Frost heads the company, 

Tjoh Anuklkk (San Pedro) — A 1 -story 
foundry, if>0x!80 ft, will be constructed by 
the Walsh Automatic Coupling Co., esti- 
mated to cost about $25,000 Farrell & 
Miller, Western Mutual Eife Bldg , Eos 
Angeles, are architects. 

Lincoln- Gladding, MeBoan & Co. have 
work under way on extensions at their 
local clay produc ts plant, to include the in- 
stallation of additional machine! y. A tun- 
nel kiln Is being constructed, to be used in 
connection with roofing tile manufacture. 

Connecticut 

Middletown — The lienevue Co., recently 
organized, has leased feldspar properties of 
the Igturel Brick & Sand Co, at laurel, 
near Middletown, and plans for the In- 
stallation of a new plant for commercial 
feldspar production. Equipment will be 
provided for Initial employment of nbout 
100 operatives. The company also purposes 
to construct and operate a pottery in this 
section at a later ante. 

District of Columbia 

Washington — The Washington Gas Eight 
Co, 411 10th St.. N. W., is arranging a 
construction program for new artificial gas 
plants, improvements in present plants and 
system to Involve an annual amount of 
about $1,000,000 for a number of years. 
Plans for Initial work are under considera- 
tion. 


Illinois 

Chicago — The National Wood Finishing 
Co., recently organized to manufacture oils, 
paints and varnishes, has leased the 2-story 
and basement building, 50x120 ft., at 2242 
Belmont Ave , with option to purchase, for 
a new plant An adjoining site, 75x125 ft., 
has also been secured for later expansion 
Machinery will be installed and the plant 
placed In operation at an early date 

Chicago — Brenner, Monley & Morris, Inc., 
care of Fox (fe Fox. 38 South Dearborn St.. 
Chicago, architects, has had plans drawn 
for the construction of a new copper rod 
and wire mill on Kedzle St., to be 1 -story, 
1135x300 ft., und estimated to cost approxi- 
mately $350,000, with machinery. Work 
will be placed under way at an early date. 

Rockford — T he Sargent-Morse Paper Co., 
315 Chestnut SR., has tentative plans under 
consideration for enlargements in Its plant, 


Yotingsville— The Youngsvllle Sugar Co, 
has plans under way for extensions and im- 
provements In its plant including the in- 
stallation of additional machinery- Fil- 
ial gements will be made in the power de- 
partment. It, O Young is general manager. 

Bastrop — II. E, Brown, vice-president of 
the YHlow Pine Paper Mill Co, Orange, 
Tex . and rhso< iates nave organized a new 
company to be known as the II. L. Brown 
Paper Co, 1 tie Property has been pur- 
chased at Morehouse Parish, near Bastrop, 
and woik will soon he commenced ori a new 
paper mill, with an initial capacity of 50 
Ions of kraft paper and pulp per day. It 
Is estimated to cost in excess of $1,750,000, 
with machinery. A power house will be 
built. George F Hardy, 300 Broadway, 
New York, is engineer. 

Maryland 

North East— T he North East Porcelain 
Co., recently organized, has taken over the 
former plnnt of the Maryland Porcelain 
Co., on Broad (’reek, near the city, and will 
soon commence the manufacture of porce- 
lain products The factory will be improved 
and additional machinery Installed. E. 
Kirk Brow n is president ; Robert C. Reeder, 
treasurer; and Gustav Gloeker, secretary 
and general manager The last noted will 
be in active charge of the project. 

Massachusetts 

Springfield — The B. & H. Paper Co., 65 
Water St., has plans In progress for the 
erection of a new 2-story building, 50x90, 
ft., on Fulton St,, estimated to cost about 
$25,000. 

Everett — The Boston Electrolytic Oxy- 
gon Co., South Ferry St. and Revere Beadh 
Parkway, manufacturer of Industrial oxy- 
gen, etc., will commence the immediate 
erec tion of a new 1 -story plant addition. 
24x86 ft., estimated to cost about $14,000, 
exclusive of equipment. A general building 
contract has been awarded to the Hudson 
Construction Co., Everett. 

Holyokh — The American Writing Paper 
Co is perfecting plans for the electrification 
of its various mills In this section, to replace 
waterpower operation during certain periods 
of the year. 

Michigan . 

Monroe— The Monroe Board ft Inning 
Co., First National Bank Bldg., has tenta- 
tive plans under consideration for the con- 
struction of a new' local mill for the manu- 
facture of paper and paper board products. 
William G. Gutman heads the company. 

Detroit — The National Lead Co., 1607 , 
Howard £t„ is completing plans . tor, .ths^ 
erection of a new 2-story building, 49“"*“ 


ft., at Howard and 10th Sts., for 
works expansion. Western ft 
ISO 7 Strok Bldg., are architects. 
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Missouri 


1 ndruknpencw — T he Faultless Pneumatic 
Tii*- Co., 414 Shuker Bldg., Kansas Cit\, 
Mo , Frank Y. Allen, head, has preliminary 
plans under way for the remodeling and mi- 
ni oving of a building at Independence, for 
1 lit- ostnbllshmcnt of a new plant. An ap- 
])! opnation of about $50,000, is being made 
foi the work and the Installation of equip- 
ment 

Knob Nobtbr — F rank C. Nicholson, Kan- 
sas Pity, Mo., head of the Harrisonville 
1 trick & Tile Co., Harriaonville. Kan., has 
leased a brick manufacturing plant at Knob 
Nostcr. Improvements will be made and 
additional equipment installed for brick pro- 
duction and affiliated manufacture. A new 
kiln will be Installed. Tt is planned to plait* 
the plant In service at an early date. 

Kansas City — 'The Cook Paint & Varnish 
C<>, 1319 Grand Ave., has awarded a gen 
cial contract to Collins Brothers, 16(H) 
Gtand Ave,, for the erection of a new 2- 
story and basement plant on Harrison A\e, 
between 14th and 15th Sts, North Kansas 
City It will be 113x162 ft Work will be 
plated in progress at an early date. Hans 
Von Cnwerth, 509 Finance Bldg., Is aichi- 
tect and engineer. 

Kansas City — The Kansas Portland Ce- 
ment Co., Federal Reserve Bldg., a sub- 
sidiary of the International Portland (>- 
mcnl Co, Kansas City and New York, will 
operate the former plant of tin* Bonner 
Portland Cement Co., Bonner Springs, Kan , 
iceently purchased by the parent organiza- 
tion Plans are nearing completion for en- 
hngements In the works to develop an an- 
nual production of 4 000,000 bbl . and 
operations will soon be commenced II 
StMiekmann is president 

New Jersey 

Newark — The Hanovla Chemical & Mfg 
• 'o , 233 New Jersey Railroad Ave., manu- 
faiturer of liquid gold, luster colors, etc, 
lias commissioner Fred A. Phelps, Fnion 
Bldg, architect and engineer, to prepare 
plans for enlargements in its plant for 
considerable increase capacity in diffeient 
departments The company has purchased 
property on New Jersey Railroad Ave,, from 
Chestnut (o Oliver St, for future extensions. 

Newark— -Tiie Crepe Craft Paper Mfg 
Co, 121-23 Jackson St., has leased space 
in an adjoining building for enlargements 
in its plant 

Trenton -The Electric Porcelain Mfg 
Co , New York Ave , has awarded a contract 
to Harry Ranke, Trenton, for the erection 
of a 1-story addition to its plant to cost 
about $14,000 exclusive of equipment. 

New Brunswktk — The American Clay 
Products Co. has leased the entire plant of 
1 be Atlantic Clay Products In East Bruns- 
wick Township at an annual rental of $50,- 
000, and will occupy the factory at once 
The works will be used for the manufacture 
of hollow tile products, 

Kkycort — The Architectural Tile Co. is 
negotiating with the city council for the 
purchase of municipal property in the 
vicinity of its plant, to be used for pro- 
posed additions. 

New York 


Dkfkrikt — The St. Regia Paper Co., 
Watertown, will soon take bids for the 
erection of a 1-Btory addition to its mill 
at l>efertet, estimated to coat about $60,000. 

Ohio 

Akron — The Chcmmitex Rubber Co., has 
leased the tire manufacturing plant of the 
Interlocking Cord Tire Co., at Mogadore, 
near Akron, and will take possession at 
once. The Interlocking company has plans 
nearing completion for the erection of a new 
factory in the immediate vicinity of the 
former plant, and will soon begin work. 

Rossford — The Edward Ford Plate Glass 
Co. has awarded a oontract to A. Bentley & 
Sons, Toledo, for the erection of additions 
to its plant to cost about $2,000,000. with 
machinery. Work will be commenced im- 
mediately. 

Oklahoma 


Sand Springs— Chestnut & Smith, oper- 
ating the local Phoenix refinery, have plans 
nearing completion for extensive improve- 
ments and additions In the oil refining plant 
to increase the output to 8.000 bbl. per day. 
It lq purposed to nave the plant ready for 
operation in June. 


Wbtumka — The Phillips Petroleum Co. Is 
planning for the construction of a new 
gasoline refining plant on local site. 
Nhwkuuk — The local oil - refinery of the 
‘ hM been acquired by 


dniL^ i ? n,i asyo f lates , and a new 
J he or &«nized to operate the 

!; ,ll i 1 lans a no under way for extensions 
;*!*„ ‘n'lnovomonts. t«» include the tnstulla- 
inm of additional equipment including 
nacking stills for gasoline production, 
■eorge 1 urin*r w ill act as assistant gen- 
eral manager. 

A hum ore— The Santa Ft* Oil & Ueftn'ng 
< o, iceently oiganlzed, has taken over the 
local plant of tip* rhieknsuw Refining Co , 
lately secured at a bankruptcy sale. The 
new owner will take immediate possession, 
and plans for extensions and improvements, 
including the installation of additional 
equipment James A. Cotner heads the 
i ompany 

Oregon 


Salem — Tiie Oregon Pulp & Paper Co 
has commenced work on enlargements to its 
local mill to double, approximately, the 
present capacity. Maohincrv to cost about 
$7').0n0 will he installed. 


Pennsylvania 

Allentown — The Coston Brick Co has 
commenced the erection of a pew plant on 
North Quebec St., near the Fnion Blvd., for 
the manufacture of concrete brick, tile and 
kindred products. The machinery installa- 
tion will be started at an early date. 

Philadelphia — A 1 -story foundry to coat 
about $25, 1»0U, will be constructed at the 
plant of the American Engineering Co. 
Wheatsheaf Lane and Sepviva St 

Philadelphia— The R. E. Tongue & 
Hi others Co, Allegheny and Amber Sts., 
nmnufactuier of ehimnevs and other glass 
ptoducts, has plans in progress for the 
election of a new plant addition to < ost 
appi oxiinately $60 000, including equip- 
ment The construction contract has been 
let to the William Steele & Sons Co, 16th 
and Arch Sts. 

MauunuIk — Bids aie being taken by Iho 
Fast Penn Foundry Co for the erection of 
a new 1-stoiy foundry. 140x150 ft , for the 
manufacture of cast-iron pipe and brass 
castings. Facdities will be provided for (lie, 
**mplo> incut of about 100 men 

South Carolina 

Greenwood — Fire, March 13, destroyed a 
portion of the fertilizer mixing plant of 
the Southern Cotton Oil Co., with loss re- 
ported at dose to $25,000. It Is planned to 
rebuild. 

Tennessee 

Johnson City -The Watauga Cement 
Products Corp. will construct u number of 
additions to its plant and install new’ equip- 
ment. It is purposed to double the present 
capacity. J W. Warren is president and 
general manager 

Ris’k W inn) — A. E. Venable is organizing 
a company to construct and operate a local 
plant for the manufacture of brick, tile and 
kindred burned clay products. It is ex- 
pected to develop an initial capacity of 

50,000 bricks per uay. 


Texas 

Breckknridgk — The Gulf Production Co. 
haB perfected plans for the construction of 
six now gasoline plants, casinghead type, 
in this vicinity, estimated to cost approxi- 
mately $1,500,000, with machinery. Work 
on the initial Plant will be commenced at 
once, designed for a daily output of about 

8.000 gal. of gasoline. 

Corpus Christi— T he city council Is ar- 
ranging for a bond issue of $850,000, for 
the installation of a municipal gas plant 
and system. 

Gainesville — George Brown and Joseph 
Curtis, GatneBVille. have acquired the plant 
of the Gainesville Brick Co., near the city 
limits. A new company with capital of 
$75,000, will be organized to operate the 
property, and extensions and improvements 
made. 

Fort Worth— The Herbert Oil Co., Ma- 
jestic Bldg., 1b arranging an appropriation 
of about $50,000, for extensions in its plant 
and the purchase of additional equipment. 

Fort Worth— The Hellus Casinghead Co., 
Fort Worth, has plans under way for the 
construction of a new gasoline plant in the 
vicinity of Brownwood, Tex., estimated to 
cost close to $200,000, with machinery. It 
will be designed for an output of about 

10.000 gal. per day. 

Vermont 

Hartford— The Hartford Water Co. has 
plans under way for the construction of a 
new water -purification plant In connection 


with its local waierwotks. Weston it Samp- 
son, 14 Beacon St.. Boston, Mass., am en- 
gineers. 

Virginia 

Roanoke— The Roanoke Tire & Rubber 
Co, Terr> Bldg, is arranging a Hat of 
«qul|#nont for insinuation at its proposed 
now plant, and will take bids until about 
Mnv 1 B F Mitchell, Seaboard Bank 
Bldg,, is architect Alfred Buck heads the 

eon i pa n> . 

Suffolk— T he Boll Weevil Exterminator 
< '•> . month organized with capital of 
$500,000. plans foi the operation of a local 
]>1 h nt foi tin* maiuiftictpie of Insecticides. 
Thomas H Itehnam, Suffolk, is treasurer. 

Washington 

Seattle— The Associated Oil Co. has com- 
menced tin* const met ion of it new storage 
and (list! Uniting plant on Railroad Ave., 
< omprMng it number of buildings, tanks, 
etc estimated to cost $75,000 

Canada 

Fort Alexander, Qi k. — T he J. D. Mc- 
Arthur Co., Ouebeo, is perfecting plans for 
the construction of it new paper and pulp 
mill in tills vicinity, estimated to cost dose 
to $1,000,000, with maehiner> B. W. 
Thompson Is vice-president 


Industrial 

Developments 

Leather The American Hide & leather 
Co, New York, will take possession of its 
new plant at Peabody, Mass., recently pur- 
chased, early in April, and will commence 
opciat'ons at once for the manufacture of 
leather specialties of various kinds. The 
plant has a rated capacity of 1,500,000 ft. of 
material per month 

The Castle Kid Co.. Camden. N. J , is ad- 
vancing production at its tannery and la 
now working on a night ami day schedule. 
Employment is being given to a full force. 
Both cabrettas and kid In various colors 
are being produced 

The Texas Hide & Leather Co., Yoakum, 
Tex., has completed enlargements In Its 
plant, and the new departments have been 
placed in service. The working force will 
be increased. 

The Standard Kid Mfg. Co., Wilmington. 
Bel, is running under heavy output and 
giving employment to additional workers. 

Glass— The Owens Bottle Co., Toledo. O., 
has placed ull of its plants on a full 24- 
hour operating bus is, giving employment to 
maximum working forces. Incoming orders 
insure the continuance of this schedule for 
an indefinite period. 

Manufacturers of flint glass in all parts 
of the country have made an agreement 
with workers for the elimination of the 
usual "summer suspension” period during 
the present year, and practically all plants 
will be continued in operation, allowing em- 
ployees vacation periods, with restriction 
that not more than 25 per cent of the shop 
force shall he absent during any particular 
period. 

Bottle-manufacturing plants in New 
Jersey, at Millville, Glassboro, Bridgeton 
and vicinity, are running under heavy pro- 
duction schedules with large work’ng forces. 
It Is expected that this basis will be con- 
tinued for an indefinite period. 

Paper— The River Raisin Paper Co., Mon- 
roe, Mich., is running on a full-time operat- 
ing schedule, giving employment to a full 
working force of about 1,000 men. The 
company has heavy advance orders on 
hand. 

The American Writing Taper Co.. Holy- 
oke. Mass., is maintaining production on 
a capacity schedule with full working forces 
at its different mills. This basis will be 
continued indefinitely. 

The Eddy Paper Co., Three Rivers. Mich., 
recently acquired by new interests, has ad- 
vanced production to about 80 per cent of 
capacity, and expects to advance this out- 
put in tne near future. 

Ceramics—' The Columbia Clay Products 
Co., Warrenton, Ore., which has been in 
financial difficulties for a number of months 
past, is arranging for the early resumption 
of operations at Its plant. 

The Illinois China Co., Lincoln, III., has 
placed Its new 10-klln plant In operation 
and expects to develop maximum output 
at an early date. The company specialises 
in the manufacture of vitreous china ware, 
plain white and decorated. The new plant 
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replays a works destroyed by flrv w>nv 
time ago. 

The Fredonia Brick Co., Frcdonisi, Kan . 
manufacturer «r face brick, ha* M*uni<d 
production nl its riant, and <*xp<< t* to iimih- 
taln opera lloiiH for un Indefinite period 
Attrition* arc row tn pt ogres* and new* ma- 
chinery will he iiiMtalled In » number of 
depart went*. 

The Knoxville Brick Co . Knoxville, T.-nn . 
Is running full on a baxls of about 80,0<d> 
brick* pei dn\ I Mann aie In progn*** foi a 
number of additions, w ith new maehlru ry 
to increase this output at an eaily date 
The H Mifflin Hood Brick To, Atlanta 
(la., i« operating at full capaciD at Its 
various In iek and tile plant*, and reports 
order* far in exces* of thorn* at thi* same 
time n year ago The plant* will la ion* 
tinned on the present basin Indetlniteh, gi\ 
ing employment to full working forees 
Kdiuifr - - Tin* manufacture Is advancing 
In the Akron, <>, district, and total oiin'iil 
production la now approximately Hie, 'MM' 
completed tires daily at all plants Of this 
aggregate, the Goodyear Tire & Ruble t < 
is running on a schedule of close to so.tuib 
tires pei day, with the Firestone Tire & 
Rubber Go maintaining about this sam» 
output. The Goodrich Rubber Go ift manu- 
facturing more than 20,000 thus dail\ , tin 
Miller Rubber Go, 8,500; the Geneial Tin 
A Rubber Go, 2.200; the Selbeiling The & 
Rubber Go 2,000, the India Rubbei Go 
more tlian 70li , the Swim-hart and Mohawk 
Tire & Rubbei companies, 1,000 each , and 
the American Rubbei 1 Go, 750 tlies dally 
The Bourn Rubbei Go., Providence, R I , 
has closed Its plant tempo! ar ily, pending 
the outcome of a strike of operatives, total- 
teg about 500 The company has jefused 
to meet a demand for a wage advatua of 
10 per cent 

G. 11 Booth, i c< ’elver for the Republic 
Rubbei Go, Youngstown, ()., Is ni tanging 
plans foi a 1 1 oi gnnlzullon, with expecta- 
tion of plating all m'lls of the company on 
the active list at an early date. 

Iron and Steel- T he Garnegu* ste«l Go 
1» arrarglng to blow in its blast furnace 
at Niles, t). following a 7 year idle pei iod 
The plant has a luted output of 800 tons o! 
P»g Iron daily, and will give employment to 
about 275 men, of which 200 will opeiate on 
the day turn, and the lemalndei on night 
shift 

The Penn-Seaboai d Steel Gotp Philadel- 
phia, Pa , has advanced production at its 
Chester, Pa , mills to 100 per cent eapatitv 
and is said to have eiders on hand to insure 
this schedule foi at least 00 davs The 
plant has been running at from 80 to 00 
per cent since last fall 

The Virginia Iron, Goal & Coke Go, 
Roanoke, Vu , is arranging to blow in 
another blast furnace at Its plant 

The Adtiati Furnace Go, Du Hois, Pa, 
Is planning to place the torch to Its local 
blast furnace at an early date 

The Titusville Iron Go and the Titus- 
ville Forge Go, Titusville, Pa, affiliated 
organizations, ate tunning at full capacity, 
g'Ung employment to about l„80ii opeia 
tlves Wages have been advanced at the 
plants 10 pei cent, effective April 2 

The Kittanning Iron & Steel Mfg Go, 
Pittsburgh Pa a subsidiary of the Carbon 
Steel Go,, has blown In its Rebecca furnace 
In the Klttannlng, Pa., district 

Following the adopt'on of an Inci eased 
operating schedule with two extia shifts 
In the blooming mill, the Eastern Steel Go , 
Pottsville Pa., is planning foi third shift 
at an eaily date, making full 21 hour sen- 
lee. An increased working fmec will he 
employed 

The Newton Steel Go, Youngstown, O. 
la operating nt 17 sheet mills under capac- 
ity output 

The Bow Moor Iron Go, Bow Moor, Va , 
is planning to blow In Its local blast furnace 
at an early date 

Of a total of 117 sheet nulls in the 
Mahoning Valley section, Youngstown, ()., 
only 2 such plants are now inactive; 115 
mills are running full with normal working 
forces. 

M l St *K1 .1 . an too i ■ s -The Armrlcan Smelting 
& Refining Go , New York, Is operating its 
copper reflnciy nt Chrome, N J , at maxi- 
mum capacity , on a basis of about 20,000.000 
lb. of refined copper pet month A full 
work'ng forte Is engaged. 

The Air Reduction Sales Go. New York, 
has completed Its new plant at Baltimore, 
Md., and will place the factory In service 
at once for the production of commercial 
oxygen. 

The Sinclair Refining Co,. New York, ha* 
resumed production At its Mereaux, La., oil 
refinery, and purposes to develop maximum 
output 


New Companies 


1B:nk\ Lange. Inc, Kearny N J.. haf 
b, .n incorporated with a capital of $25,000, 
t<» manufacture glass products. The mcor- 
I*ot aims ate G Martens and Henry l*a.nge. 
1 ; 7 Windsor St, Kearny The last noted 


Tub Ff.pkkai.oID Com*. Brooklyn, N. Y.. 
of John Bogart, 63 Gaik Row, New 
Yolk, representative, has been incorporated 
with a capital of $40,000, to manufacture 
,< Haloid pioducts Incorpot atoi s Ik I. 
Michaelson, .1 ls*vy and J Rottlnoi. 


TlIK VfNKKJABKN Cl.AY PRODUCTS Go, 
Hamilton, M'eji , has been Incorporated 
with a capital of $30,000. to manufacture 
burned i1;i\ wares of various kinds The 
un orporatoiH are Benjamin J. and John H. 
Veneklasen, both of Zeeland, Midi. 


Tub Scoi.lay Gamer Go.. Boston, Mass, 
has been incorporated with a capital of 
$100,000. to manufacture paper products, 
lohn .1 1 »elany, president, and M F. Boyle, 
Malta pan, Mass, treasure!. The last noted 
represents the company. 

The Lawrence Mko Go., Washington, 
H G, care of the Capital Trust Go. of 
Delaware. Dover, Del, representative, has 
been ineoi pointed under Delawuie laws 
with capital of $15,000,000, to manufacture 
clicni'cal specialties, cleansing powders, etc. 
The incorporators are John H l^iwrenee. 
Washington , John H Watkins and Frank 
J King, New r York. 


Tmc Kbauney-Dait.ey Glass Go, 407 
Noith Elizabeth St, Chicago, 111. has been 
un orpoi Htul with a rapltal of $100,000, to 
umnufaeture glass produds The incorpo- 
latms are James M. Dallev, Thomas S. 
Kearney and James J. MeMalum. 


The Tranhuhp Products Go. Danbury, 
Conn . has been Incorporated with a capital 
ol $.'i00,n00, to munufactnic glue, isinglass, 
gutta percha, rosin and kindred products. 
The Incoi poratois are Charles Hetxcl. Wil- 
liam l 1 ' Ituzaid and T. A. Keating, 118 
Bibei iv St, Danbury 


The Zhm<*o Chemical Go . New York, 
tan of J J Hnnrnhan, 7 East 4 2d St., 
i epi esent ative, has been incorporated with 
a capital of $100,000, to manufacture chem- 
icals and chemical byproducts Tin* Incor- 
porators are 1* Hoffman, J. JM Habstedt 
and D Currubl. 


The Draiua Gukmtcal Gorp , Houston, 
Tt x , has been incorporated with a nominal 
« a pit it I of $5,000, to manufacture chemical 
products. The incorporators are J E Hall, 
R A Barrett and O. D. Thomas, all of 
Houston. 

The Phillips Petroleum Prop hots Go, 
Boston, Mass, hns been incorporated w'th 
a capital of $650 OftO, to manufacture petro- 
leum and refined oil byproducts Ralph B 
Phillips Is president; and Thomas F. Thorn- 
ton, 1207 Columbus Ave Boston, treasurer 
The last noted represents the company. 

The H H. Dikhkks Go., Inc. Union Hill. 
N J , has been incorporated with a capital 
of $25,000, to manufacture brick and other 
burned clay products. The incorporators 
aie Otto 11 Hurting, <> Venion, Jr., and 
Henry H Dierkes. 141 Bergenline Ave. 
Un’on Hill The last noted represents the 
r mnpany. 

The Au’un Chemical Engineering Co. 
308 Capitol Theater Bldg., Detroit, Mich, 
has been incorporated with a capital of 
$10,000, to manufacture chemicals chem- 
hnl byproducts, etc. The Incorporators are 
J Howard Smith J A Miller and J F 
Williams, 414 Fourth Ave.. Royal Oak, 
Midi The last noted represents the com- 
pany. 

The Southern Alpha Tile Go., Tampa. 
Fla , care of the Colonial Charter Go , Ford 
Bldg , Wilmington l>el , representative, has 
been incorporated under Delaware laws 
with capital of $100,000, to manufacture 
tile and other ceramic products. 

The Wanner Malleable Castings Co, 
10 South 1 a Salle St , Chicago, 111., has 
been incorporated with a capital of 320,000 
shares of stock, no par value, to manufac- 
ture iron and other metal castings. The 
incorporators are Harry C Wanner, J Fred 
Reeve and Bernard W Vinlssky. 

The Concrete Bku*k & Tile Co, Wild- 
wood, N. J„ care of Leap. Sharpless & Way. 
Wildwood, representatives, has been incor- 
porated with a cap'tal of $100,000, to man- 
ufacture concrete products. The Incorpo- 
rators are Charles W Craythorn, William 
H, and 1. L. Austin, all of Wildwood. 


The F. T. Parsons Paper Co.. Washing- 
ton, I). C. care of the Capital Trust Co. of 
Delaware, Dover, DeL, representative, has 
been incorporated under Delaware laws 
with capital of $200,000, to manufacture 

K per products. The Incorporator® are 
ank T. Parsons, Washington; Benjamin 

P CnnA Iv. DitU ft.ltlmAM 


Coming Meetings 
and Events 

American Association of Cereal Chem- 
ists will hold its ninth annual convention 
at Hotel Sherman, Chicago, June 4 to 9. 

American Association of Engineers will 
hold its annual convention in Norfolk. Va.. 
May 7 to 9. 

American Electrochemical Society wui 
hold its spring meeting May S. 4 and 5. 
1923, at the Commodore Hotel, New York. 

American Foundrymen's association 
will hold a meeting in Cleveland. 0.. April 
28 to May 4. 

American Gas Association will hold Its 
annual convention the week of Oct, 15 at 
Atlantic City 

American Institute of Chemical Engi- 
neers will hold its summer meeting June 
20-23 at Wilmington, Del. 

American Leather Chemibts Associa- 
tion will hold its twentieth annual con- 
vention at the Greenbrier, White Sulphur 
Springs, W. Va., June 7. 8 and 9. 

American Oil Chemists' Society wtll 
hold Its annual meeting at the Eastman 
Hotel, Hot Springs, Ark., April 80 and 
May 1. 

American Society of Mechanical En- 
gineers will hold Us spring meeting May 

28 to 31 in Montreal, Canada 
American Society for Testing Ma- 
terials will hold Its twenty-sixth annual 
meeting at the Chalfonte-IIaddon Hall 
Hotel, Atlantic City, beginning Monday, 
June 25, 1923, and ending either Friday or 
Saturday of that week. 

American Welding Society will hold Us 
annual meeting April 25 to 27 at the Engi- 
neering Soviet es Building, New York 

American Zinc Institute. Inc , wull Hold 
it* fifth annual meeting at the Hotel Chase, 
St Louis, May 7 and 8 

Canadian Institute of Chemistry will 
hold its annual meeting In Toronto, May 29 
to 31. 

Engineering Section of the National 
Snfetv Council will hold a mid-year safety 
conference April 17 in the auditorium of 
the Western Society of Engineers 

Interstate Cotton Seed ('rushers As- 
sociation will hold its annual tonvcntlon 
at Hot Springs, Ark., May 2 to 4 

Iron and Steel Institute (London) will 
hold Its annual meeting May 10 and 11 at 
the House of the Institution of Civil Engi- 
neers. London. S W. 1. 

National Association of Manufactur- 
ers of the United States of America will 
meet in annual conference May II to 16, 
inclusive, at the Waldorf-Astoria, New 
York City. 

National Exhibition of Chemical In- 
dustries (Ninth) will be held in New York 
Sept. 17-22. 

National Foreign Trade Council has 
postponed its annual conference from April 
25. 26 and 27, to May 2, 3 and 4. It will be 
held In New Orleans, La. 

National Lime Association will hold it? 
fifth annual convention at the Hotel Com- 
modore, New York City, June 13 to 15 
National Symposium on Colloid Chem- 
istry wdll be held at the University of Wis- 
consin, June 12 to 15. 

Society of Chemical Industry. Cana- 
dian Section, will meet in Toronto, May 

29 to 31. 

New Jersey Chemical Society hold® a 
meeting at Btetter* Restaurant. 842 Broad 
St., N»W*ri|j|Jt. J , the second Monday of 
every montllc 

Society for Steel Treating — Eastern 
sectional meeting will be held June 14 and 
15, in Bethlehem, Pa, 

Society of Industrial Engineers, with 
headquarters In Chicago, will hold its spring 
convention In Cincinnati April 18, 19 and 
20. 1923. The major subject will be "Man- 
agement Problems of the Smaller Plants." 

The following meetings are scheduled to be 
held in Rumford Hall, Chemists’ Club, East 
41st St , New York City ; April 13 — Society of 
Chemical Industry (in charge), American 
Electrochemical Society, Societe de Chlmie 
Industrielle, American Chemical Society* 
Joint meeting. May 4 — American Chemical 
Society, regular meeting. May 11 — SoclAt^ 
de Chlmie Industrielle (in charge), Ameri- 
can Chemical Society, American Electro- 
chemical Society, Society of Chemloal in- 
dustry, Joint meeting. May 18— Society of 
Chemical Industry, regular meeting. June 
8— American Chemical Society, regular 
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Highlights of 

The A.C.S. Meeting 

ALTHOUGH perhaps a shade more academic than 
A usual, the meeting at New Haven was nevertheless 
one of the most significant in the history of the Ameri- 
can Chemical Society. Circumstances made it so. The 
presence of a distinguished group of world leaders in 
science and the university ceremonies attending the 
dedication of Yale’s new chemical laboratory gave an 
international academic interest to the occasion. And, 
too, Dr. Edgar F. Smith’s historical address had a 
quality of scholarship and of the art of presentation 
which left its deep impression on all who heard it. 

From the viewpoint of the society, however, the ex- 
tended sessions of the Council and its studious recep- 
tion of the important reports of the committee on 
society procedure marked real milestones of progress 
ir the direction of a more unified and harmonious mem- 
bership. A few knotty problems are still unsolved, but 
the Council, as well as the committee, demonstrated 
that it is awake to the society’s shortcomings. Further 
progress rests largely with the sections. The discussion 
at the first Council meeting brought out clearly the 
fact that the committee’s report had been carefully 
studied by certain of the sections and that some of the 
representatives had been given definite instructions on 
which they were able to base their actions as the dif- 
ferent issues were decided. On the other hand, it was 
equally evident that a good share of the membership 
as such had had no opportunity to consider the matter 
or to instruct their councilors. Although the commit- 
tee was discharged and graciously voted the thanks it 
so well deserved, the fact remains that progress in 
society procedure is not a dead issue. Both the major- 
ity and minority reports, together with the Council’s 
discussion and action, are worthy subjects for further 
study by the sections and the membership at large. 

The division programs, even though long, were not 
uninteresting, and they actively competed for the at- 
tention of the members and guests. The symposiums 
on catalysis and colloids and the important general 
papers by Prof. T. G. Donnan and Dr. Oskar Bau- 
disch reflect the intense interest of American chemists 
in the fundamentals of their science. But that practice 
also vied with theory was indicated by the close atten- 
tion given to the special programs on motor fuels, 
insecticides and fungicides and the materials of equip- 
ment construction. In the sessions of the Organic 
Division, which not so very long ago were rather slimly 
attended, there was at times standing room only, and 
not much of that. Industrial chemistry, on the other 
hand, lured into its conferences many men of pure sci- 
ence. This is as it should be, because industrial re- 
search has assumed its proper rank In the great proces- 
sion of science, it marches with the Very Learned, and 


except among some of the laggards, it has ceased to be 
the Recipe Mill uninformed persons think it should be. 

Next September the society will meet in Milwaukee 
and conditions there will likely favor a shading toward 
industrial rather than academic interests. Thus will 
come the balance that makes it possible for the society 
to steer an even course of progress. 


Materials for 

Equipment Construction 

A SYMPOSIUM is not unlike a dangerous drug from 
a journalistic point of view. It is splendid if used 
occasionally as a stimulant perhaps, but too frequent 
use brings immunity to stimulation. Then the drug 
loses its force. So in Chem. & Met. we have been care- 
ful to use the symposium in moderation and each time 
for a definite, constructive purpose. 

In this issue we publish a series of notes and essays 
on Materials for Equipment Construction. To chemical 
engineers there is no question so ubiquitous, so puzzling 
or so imperative as “What material shall we use in this 
equipment?” Everyone can recall a process which 
failed or succeeded because of the clumsy or deft selec- 
tion of materials. Yet with all its importance there is 
a surprising tendency in this problem to copy the prac- 
tice of others without knowing whether this practice 
has brought success or failure or without being fully 
acquainted with conditions under which the material 
was used. 

Periodically, therefore, we must wake up and devote 
an increased amount of intelligent attention to this 
phase of our work. We should ask questions such as, 
What is the latest practice in making pressure vessels? 
What new materials are there which will resist acid 
corrosion? or weathering? or high temperature? What 
have they been doing in the alloy field or with indus- 
trial glassware? 

This symposium does not pretend to be complete. It 
is a stimulant and not a dictionary. By no means are 
all the materials of construction mentioned, nor is 
there any attempt to be exhaustive in the treatment 
of any of them. In most of the essays the modern 
practice or the modern tendencies in the use of a 
material or a group of materials are reflected. Some- 
times a producer offers a word of advice to consumers. 
Sometimes a consumer reports his success or failure. 
The net result is, first, a picture of the most important 
activities in the materials of construction field and 
second, a reminder of a neglected opportunity on your 
part if you are not utilizing the best knowledge that 
is available in selecting your materials for equipment 
fabrication. Finally, it is a promise on our part to keep 
this problem before -you, for we believe it lies at the 
foundation of production success. • 



666 


CHEMICAL and metallurgical engineering 


Vol. 28, No. 16 



Impressive Circumstances Connected With the Dedication of Yale’s 
New Chemical Laboratory Feature Spring Gathering — Reports of 
General Sessions and Important Council, Division and Section Meetings 

Editorial Staff Repori 


H ISTOKN iv. ohL thiil nit two other occasions 
the American Chemical Societx met at New 
Haven. But never was a meeting held under 
such impressive circumstances nor before such a dis- 
tinguished group as gathered for the sixty-fifth meet- 
ing during the week of April 2. 1022. In round num- 
bers 1,500 members and guests were present — including 
such world leaders in science as Sir ,1. J. Thomson, 
Professors F G. I human of London, A. F. Holleman of 
Amsterdam, Giuseppi Brum of Milan, (I. Urbain of 
the Sorbonne and Principal Irvine of St. Andrew’s. 
The dedication of the Sterling Memorial Laboratory 
marked an event in the histon not onl> of Yale Uni- 
versity but of chemist rv in America 

Council Meeting 

From the point of view of the society a great deal 
of interest attaches to the two important Council meet- 
ings held in Byers Hall on Monday and Wednesday 
afternoons. President F. C. Franklin presided at both. 
About 115 councilors were present at the first meeting 
and GO to 75 at the second. 

Prof. O. B. Tower of Western Reserve University 
presented a memorial note on the long and active life 
of the late Prof. Kdward W Morley, concluding with 
appropriate resolutions of appreciation, which were 
adopted by a rising vote. 

The secretary was instructed to turn over the so- 
ciety’s collection of autographed letters from eminent 
men to Prof. Fdgar Fahs Smith, in whose keeping they 
will he properly eared for and eventually made available 
to all chemists, along with the rest of his great store 
of historical papers. 

A new section was chartered with headquarters at 
Erie, Pa, and the secretary was instructed to provide 
a charter fry another section which shall include Rock 
Island, Da#nport, Clinton and Moline, as soon as 
proper application has been made. 

Dr. A. M. Comey, formerly of Wilmington, Del., but 


now of Cambridge, Mass., was elected to succeed Dr. 
George I). Rosengarten, whose term as member of the 
committee on national policy has expired. 

Committee Reports Heard 

A large number of committees handed in reports, of 
which the following were a few: The advisory com- 
mittee to the War Department recommended the proper 
and authoritative study of color for uniforms, to pro- 
vide for minimum visibility. The committee on em- 
ployment recommended the addition of $2,400 to the 
budget to provide for employment information in the 
news edition of Industrial and Engineer hut Chemistry. 
The committee on industrial alcohol recommended an 
advisory committee, preferably of technical men, to 
look after the sales of industrial alcohol. It is believed 
that this will help rather than hinder the enforcement 
of prohibition, inasmuch as the present non-technical 
force with its police powers is more easily deceived 
than would be a group of informed men. whose business 
is to look after industrial sales. It should also help to 
diminish the confusion and disorder which now reigns 
in regard to the industrial uses of alcohol. 

The secretary reported that 1,278 members of the 
society were dropped for delinquency in payment of 
dues on Jan. 1, 1922. 

A little flurry of excitement followed a resolution in 
regard to the action of the advisory committee in con- 
nection with an amended Stanley bill in which the ad- 
visory committee, acting for the Council, expressed 
itself as favoring a provision in the patent law that 
would require foreign patentees or owners of patents 
under certain conditions either to produce or to license 
productions in this country. After a rather heated dis- 
cussion on the propriety of the committee’s action, its 
decision was supported. It brought out, however, a 
good story from Henry Howard of how German indus- 
trialists working with their government succeeded in 
making a treaty with the United States which would 



April 16, 1923 


CHEMICAL AND METALLURGICAL ENGINEERING 


667 


not require them to make patented dyes in this country 
nor establish here the technique of making dyes. The 
story involved a most remarkable series of false scents 
and misleading trails, all carefully planned out before- 
hand. 

The difficult work began with the majority and mi- 
nority reports of the committee on progress in society 
procedure. At first it appeared that the problems were 
too big and too far-reaching to be decided by the Coun- 
cil at that late hour, aqd finally it was resolved to refer 
the majority and minority reports to the advisory com- 
mittee with the request that they be digested and recom- 
mendations offered to the Council at the September 
meeting. 

The session adjourned about 0 o’clock. 

Society Policies 

At a subsequent meeting of the advisory committee 
it was decided that the report had not received sufficient 
discussion by the Council and accordingly a social ses- 
sion was arranged for on Wednesday afternoon. At 
that time over 4 hours was devoted to a consideration 
of this important report on society policies and pro- 
cedure. The committee, consisting of A. V. 11. Morey, 
chairman; George L. Coyle, L. C. Drefahl, Graham 
Edgar, 11. C. Parmelee, It. E. Swain and J. N. Swan, 
bad given more than a year’s study to basic problems 
connected with the management and policies of the 
American Chemical Society. A unanimous report, to- 
gether with majority and minority discussion of society 
membership, publications and finances, was read by the 
chairman and considered by the Council while function- 
ing as a committee of the whole. Later, the following 
significant action was taken on the committee’s recom- 
mendations : 

A general plan of regional representation of directors 
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was approved and a committee authorized to report the 
necessary changes to be made in the constitution and 
bylaws. 

By unanimous vote, an executive committee to con- 
sist of the president and secretary of the society, the 
editor of the Journal of the American Chemical Society 
and the editor of Industrial and Engineering Chem- 
istry, the last past president and three councilors at 
large was authorized to replace the present advisory 
committee. Its powers were further extended to in- 
clude those usually held by an executive committee. 

Although it was generally agreed that the Council 
was too large to be an efficient governing body, none 
of the schemes proposed for reducing its membership 
could gain the meeting’s approval, and the matter was 
laid on the table for later action. 

Intersectional meetings of the American Chemical 
Society will probably bo .approved and extended as soon 
as a working plan is formulated by a committee to re- 
port at the next meeting of the Council. 

After a discussion of the election of members and 
classified membership, the Council adopted the com- 
mittee’s recommendation that a special committee be 
appointed to study and report its findings in the matter 
of definite measures for enhancing the value placed on 
membership ill the society. 

The very intimately related subjects of the society’s 
publications and its finances come in for a major share 
of the Council’s discussion, especially since on certain 
matters there was a division of opinion within the com- 
mittee. The Council appeared to be unanimous in its 
opinion that the financial condition of the society is 
fundamentally sound and no material economies are 
likely to be effected in the society’s present manage- 
ment. The majority and minority reports pointed out 
that the society’s advertising business was conducted 
on a satisfactory and reasonable basis, and in answer to 
a question from the floor, the editor of the Industrial 
Journal declared that an increase in the advertising 
rates in that publication was already under contempla- 
tion. Certain other technical considerations in connec- 
tion with the production of the society's publications 
were also discussed, but without definite action by the 
Council. 

A significant motion passed during the last few min- 
utes of the meeting instructed the secretary to mail the 
final program to members 10 days in advance of the 
Council meeting. It also set the final date of acceptance 
of papers at least one month before the general meeting. 

Chemistry and the Public 

The purpose of the meeting in New Haven, in the 
words of Prof. Treat. B. Johnson, chairman of the execu- 
tive and program committee, was to bring together 
chemistry and the public. The fact that Woolsey Hall 
was crowded to capacity for the first general session 
was pleasing evidence of the society’s success in this 
direction. In his introductory remarks Professor John- 
son called attention to the fact that this was the third 
time the American Chemical Society has met in New 
Haven. The first meeting was in 1899, when the so- 
ciety’s membership was 1,570; at the time of the second 
meeting, in 1909, the membership had increased to 
4,136. 

The society was then officially welcomed to New Haven 
by state, city and university, represented respectively 
by Lieutenant-Governor Hiram Bingham, Mayor David 
E. FitzGerald and President James R. Angell. Presi- 
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From the point of view of the society a great deal 
of interest attaches to the two important Council meet- 
ings held in Byers Hall on Monday and Wednesday 
afternoons. President F. C. Franklin presided at both. 
About 115 councilors were present at the first meeting 
and GO to 75 at the second. 

Prof. O. B. Tower of Western Reserve University 
presented a memorial note on the long and active life 
of the late Prof. Kdward W Morley, concluding with 
appropriate resolutions of appreciation, which were 
adopted by a rising vote. 

The secretary was instructed to turn over the so- 
ciety’s collection of autographed letters from eminent 
men to Prof. Fdgar Fahs Smith, in whose keeping they 
will he properly eared for and eventually made available 
to all chemists, along with the rest of his great store 
of historical papers. 

A new section was chartered with headquarters at 
Erie, Pa, and the secretary was instructed to provide 
a charter fry another section which shall include Rock 
Island, Da#nport, Clinton and Moline, as soon as 
proper application has been made. 

Dr. A. M. Comey, formerly of Wilmington, Del., but 


now of Cambridge, Mass., was elected to succeed Dr. 
George I). Rosengarten, whose term as member of the 
committee on national policy has expired. 

Committee Reports Heard 

A large number of committees handed in reports, of 
which the following were a few: The advisory com- 
mittee to the War Department recommended the proper 
and authoritative study of color for uniforms, to pro- 
vide for minimum visibility. The committee on em- 
ployment recommended the addition of $2,400 to the 
budget to provide for employment information in the 
news edition of Industrial and Engineer hut Chemistry. 
The committee on industrial alcohol recommended an 
advisory committee, preferably of technical men, to 
look after the sales of industrial alcohol. It is believed 
that this will help rather than hinder the enforcement 
of prohibition, inasmuch as the present non-technical 
force with its police powers is more easily deceived 
than would be a group of informed men. whose business 
is to look after industrial sales. It should also help to 
diminish the confusion and disorder which now reigns 
in regard to the industrial uses of alcohol. 

The secretary reported that 1,278 members of the 
society were dropped for delinquency in payment of 
dues on Jan. 1, 1922. 

A little flurry of excitement followed a resolution in 
regard to the action of the advisory committee in con- 
nection with an amended Stanley bill in which the ad- 
visory committee, acting for the Council, expressed 
itself as favoring a provision in the patent law that 
would require foreign patentees or owners of patents 
under certain conditions either to produce or to license 
productions in this country. After a rather heated dis- 
cussion on the propriety of the committee’s action, its 
decision was supported. It brought out, however, a 
good story from Henry Howard of how German indus- 
trialists working with their government succeeded in 
making a treaty with the United States which would 
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following year bold spirits erected a glass house in the 
woods and exported their product to England They 
made beads also for trading purposes, and some of the 
beads they made exist today. By 1619 two or three 
blast furnaces had been blown in. Later the glass house 
and these furnaces were destroyed in an Indian mas- 
sacre. 

John Winthrop the younger was among the first mem- 
bers of the Royal Society and he was in frequent corre- 
spondence with his scientific friends in London. He 
made many contributions to the proceedings of the 
Royal Society. The notion of alchemy, of the transmu- 
tation of metals, still prevailed, and Winthrop had a 
sense of it. Indeed it lasted well into the eighteenth 
century. There was the Rev. Ezra Stiles, the seventh 
pi esident of Yale, who was the first to teach chemistry 
at the college, and he surely would not acknowledge any 
addiction to this form of witchcraft or wizardry; for 
the practice of alchemy was considered no less than this. 
But the Rev. Ezra Stiles, who discussed the secular 
ways of matter by day, would experiment in secret at 
night, and who shall say how tempted he was or how 
far he resisted the temptation to consider the ways of 
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discussion throughout the meeting among those that 
heard it. In fact we shall probably have to wait for 
several generations before we shall have another great 
chemist with the finish, fhe wit and the subtle elegance 
of speech to match the ex-provost of Pennsy. 

The Chemist in Industry 

Ihe sessions of the Industrial Section, which were 
held in the large lecture room of the Osborn Memorial 
Laboratory, enjoyed an attendance which varied be- 
tween 30 and 300; there being, usually, between 50 
and 75 members and visitors in attendance throughout 
the session. It is perhaps unfair to pick out only three 
outstanding features, for the general standard of ar- 
ticles was excellent and the discussions, for the most 
part, were intelligent and animated. There were three 
papers, however, of greater interest than the rest, pos- 
sibly because of timeliness or some other unusual cir- 
cumstance. 

The first was a paper by L. V. Redman, entitled 
“Phenol Resins in Chemical and Allied Industries/’ It 
was not so much the utility of the phenol resins in 
chemical engineering industries that was novel or sig- 
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Satan in the transmutation of base metals into gold? 
Stiles was a correspondent of Priestley, and that also 
would bespeak his favor with Dr. Smith, for Dr. Smith 
has a very tender spot in his heart for the memory of 
that rather cantankerous and obstinate old gentleman. 

Then followed a short historical note of the life of 
Benjamin Silliman the elder, who, after graduating 
from Yale and studying law, accepted the call of his 
alma mater to teach chemistry. 

Silliman began teaching chemistry at Yale in 1804 
and for 15 years he worked 15 or 20 ft. underground in 
the cellar of the house of the president of the college. 
In 1805 he made a trip to Europe and met Sir Humphry 
Uavy and others. In 1818 he established the American 
Journal of Science . His correspondence with Hare also 
shows him to have been an active producer, although 
his great work was teaching. “Those who smooth the 
road to science,” said Dr. Smith, “are often more useful 
than the men of original research.” Among the men 
inspired by his teaching were Dana the geologist, Brush, 
Brewer the geographer, Johnson of the Agricultural 
College, and J. Willard Gibbs, the first of physical 
chemists. 

It was not alone what Dr. Smith said but also his 
manner of saying it that gave his address such rare dis- 
tinction. Its literary beauty was a subject of frequent 


nifieant. As a matter of fact, the consumption of these 
is relatively insignificant. 

Analyzing the distribution of these products, by in- 
dustries, it was found that in 1917 the automobile 
industry took 65 per cent of the total production ; that 
smoking articles took 20 per cent, and miscellaneous 
industries, mainly telephones, 15 per cent. In 1921, 50 
per cent was used by the automobile industry; 15 per 
cent in the smokers’ products; 15 per cent still in the 
miscellaneous, and 20 per cent in what might be termed 
mechanical products— buttons, pencil holders, handles, 
etc. In 1922, due to the remarkable development of 
radio, 34 per cent of the total business was radio; 30 
per cent automobiles; 6 per cent smokers' articles; 10 
per cent miscellaneous, and 20 per cent mechanical. The 
radio business is peculiar in that it utilizes a very large 
percentage during the months from January to April. 

The industry has been on an insecure basis because 
of raw materials. Phenol has always been a foreign 
product. During the war a tremendous phenol capacity 
was created in the United States, but this rapidly 
dwindled until there is comparatively little produced at 
present. In order to make the industry more secure, 
the Bakelite Corporation is building a large phenol 
plant on the shores of Lake Erie, which will be in 
operation within a year. This will make the industry 
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a nationally contained industry, as is the case with one 
of the other great plastics, celluloid, which of the four 
great plastics is the only self-contained American in- 
dustry; the others, rubber and J\ her, are still dependent 
on foreign resources. 

Progress in the Study of Corrosion 

The second significant paper had to do with corrosion, 
ft was presented by Professor Whit man, of Massachu- 
setts Institute of Technology. Reviewing the work done 
in that field, Professor Whitman pointed out that the 
most important factors in corrosion were, acfually, tin* 
removal of the hydrogen produced b\ the action of the 
hydrogen on iron. This removal can lake place in two 
ways. The first method is by supply i nyr ox\gen to form 
water- -and this is a straighl diffusion problem. In 
other words, the rate of removal of hydrogen depends 
directly on the rate at which oxygen can get to the 
surface of the metal to remove the hydrogen atoms. 
Second, it can be removed by the evolution of hydrogen 
gas, as occurs in acid solutions. The experimental work 
of this problem consisted in suspending a steel shaft 
with a smooth surface in acids of varying concentra- 
tions, and rotating it at various speeds The acid con- 
centration was varied from less than 0.05/V to GN and 
the shaft was speeded up from zero to 4,000 r.p.m. Cor- 
rosion was measured by titrating the iron in the solu- 
tion at the end of a given time. A1 rest, it was found 
that the corrosion in strong acids was much greater 
than that in weaker acids, but when rotation started 
it was found that the rate of corrosion diminished for 
a time and then increased rapidly, all concentrations ap- 
proaching the same corrosion rate, so that at 4,000 
r.p.m. there is practically no difference in the rate of 
corrosion in weak and strong acids. This shows pretty 
conclusively that there are two effects: one which de- 
pends on the hydrogen-ion concentration and the other 
which depends on the rate of diffusion of oxygen to 
the steel surface. 

Experiments were then tried with oxygen, nitrogen 
and air as tin* atmosphere ovei the liquid, with increas- 
ing rate of revolution. It was found that the corrosion 
under oxygen was about RA times that under air. 
whereas that under air was considerably greater than 
that under nitrogen. This seems to show again, con- 
clusively, that the oxygen diffusion is a primary factor 
at high speed. 


size of material which is almost colloidal. An appre- 
ciable percentage of the particles have a vigorous 
Brownian movement and go down to less than 1 m in 
diameter. The turbine-driven mill is almost vibration- 
less; the bearings are thoroughly protected and the 
packing is a compound of graphite and asbestos. Power 
consumption is extremely large, being, roughly, 28 hi) 
As yet it can hardly he called a commercial success— in 
fact, the commercial application is extremely limited . 
At the present time it cannot he applied to large-scale 
work, although there does not seem to be any reason 
why the difficulties cannot be overcome. 

Mr. Kelly said, in answer to some criticisms of the 
Newport Company for not wanting to sell the mill in 
the American market, that the company had received 
its first mill last August and did not, want to sell the 
mill until sure that it was reliable and until the limits 
of applicability were exactly known. 

Considerable animated discussion occurred with re- 
gard to the mill, and it was altogether an ideal paper 
for a meeting. It developed out of a comprehensive 
survey of the industrial colloid field by Dr. Harry N. 
Holmes, of Oberlin University. Dr. Holmes discussed 
the colloid mill and then went on to other fields of col- 
loid activity — silica gel, lignin, syneresis, smoke settling, 
lubrication, carbon and lamp black, glass and enamel, 
paper and paint. He urged the establishment of fellow- 
ships for the study of colloidal problems and believes 
that widespread application would follow from funda- 
mental studies. 

Some Materials of Construction Papers 

At the first session Professor Boltwood, of Yale, de- 
scribed the Sterling Laboratory and some of the prob- 
lems that had to be solved during its design. Prof. 

C. It. Hoover, of Wesleyan University, then discussed 
an elaborate series of experiments on laboratory table 
tops and reached the conclusion that, without counting 
the psychology of the situation — which often should be 
the determining factor — Alberene was the most suitable 
material for laboratory table tops. C. M. Strickland, 
of the American Rolling Mills Co., presented a paper 
on the resistivity of iron and its application to chemical 
industry. The importance of small amounts of impuri- 
ties which reflect directly in the industrial corrosion 
bill was one of the significant things mentioned. It 


The Plauson Mill Cornered at Last 

The third high spot in the session was a discussion 
of the colloid mill, by W. J. Kelh. of the Goodyear Tire 
& Rubber Co , who has been in Germany and has 
watched the mill in operation It was, for most of the 
audience, the first time that any accurate, first-hand 
data were presented on the colloid mill, and it was 
therefore exceedingly interesting Mr. Kellv describe I 
clearly the design of the mill, it being a set of staggered 
teeth on a rotating drum, the teeth rotating between 
baffles on the side of the mill and the elea ranee being 
about 1 mm. The rotation does actually reach 12.000 
r.p.m. and for those high speeds is direct connected with 
motor or turbine. It also is run with a belt when the 
speed is as low as d,000 r.p.m. 

In answering questions with regard to the mill, Mr. 
Kelly pointed out that it was a batch mill and that the 
present size handles, roughly, 5 kg. of material, 1 kg. 
being the material to be ground and 4 kg. being water. 
It takes about 10 minutes to grind up this batch to a 



LIBRARY IN STERLING LABORATORY 


April 16, 1923 


CHEMICAL AND METALLURGICAL ENGINEERING 


671 



H UlKNKSS MKMOUIAL <P'AI>K \\<1LK 


wa.s stated that in 1921 pig-iron production was less 
than the rust loss to industry, this being probably due 
to the relatively large amount of impure iron produced 
during the preceding years of war activity. 

The symposium on materials of construction in chem- 
ical industries was continued with a paper by Prof. G. S. 
Robinson of M.I.T. on the use of wood, pointing out 
the necessity of selecting the material with considerable 
care, as wood was not a standard material by any 
means, and further that wood from the same tree varied 
considerably, depending on the grain and the selection 
of the piece. In other words, two pieces of maple might 
vary more appreciably than maple and pine. In gen- 
eral, however, there seems to be an appreciable tendency 
toward the use of cypress and pine in the East and the 
redwood in the West. This paper was discussed ably 
by W. A. Peters, of the du Pont company, who reflected 
the experience of his company in regard to the action 
of various kinds of material on wood. W. Evans, of the 
B. F. Goodrich Co., gave an interesting discussion of 
the growth of the rubber industry, and, finally, of the 
use of all kinds of rubber, with the exception of hard 
rubber, in chemical engineering industries. 

Hard Rubber an Increasing Factor 

Mr. Buttfield, of the American Hard Rubber Co., then 
described some of the uses of hard rubber in industrial 
work, hard rubber being described as material contain- 
ing between 15 and 50 per cent sulphur and varying con- 
siderably, depending upon the time of the cure as well 
a.s the mix. There is no limit to what might 5,e called 
‘‘hard rubber/' however. One interesting recent de- 
velopment was the use of hard rubber for coating and 
lining metal objects, modern practice favoring the use 
of a soft rubber binder which sticks to the metal sur- 
faces better. 

In the beginning of the Friday session Dr. Charles H. 
Herty gave a talk on the trials and tribulations of the 
organic chemical industry during the past year, and he 
sounded a note of optimism for the future. Dr. Turren- 
tine, of the Bureau of Soils, presented a paper on the 
extraction of nitrates from caliche, pointing out that 
poor chemical engineering was largely responsible for 
the inefficiency of the Chilean industry and that, in 
general, a recovery of 55 per cent was made on the 
caliche. The export tax, of course, represents about 41 
per cent of the total cost, labor 19 per cent and fuel 
11 per cent. Efficiencies in plant operation would natur- 
ally cut down the total cost per pound and even though 


the ratios might not he changed appreciably, the cost 
would be considerably improved. As a matter of fact, 
the investors are using all the surplus to pay dividends 
and there is therefore no surplus for developments. Dr. 
C. L. Reese commented on the report, stating that in 
some quarters greater efficiency was achieved by chemi- 
cal control, although absolute chemical control was im- 
possible because of the difficulty of sampling crude 
caliche. 

Division of Organic Chemistry 

The first morning was taken up with a symposium on 
catalysis. As there were twelve papers in all, there was 
scant time for proper presentation and less for discus- 
sion. 

The effect of small quantities of iron in aiding the 
reduction of aldehydes in the presence of platinum black 
was strikingly presented by Roger Adams. 

J. S. Reichert and J. A. Niewland described the cata- 
lytic combination of benzene homologs with acetylene 
to derivatives of diphenyl ethane. 

H. S. Taylor brought out the fact in his talk on nega- 
tive catalysis that one molecule of diphonylamine in 
10,000 mols of benzaldehyde absolutely inhibits the oxi- 
dation of the aldehyde by oxygen. 

There were almost as many varieties of theories as 
there were papers, and the indications were that the de- 
velopment of theories which will be capable of general 
acceptance is still far off. This subject of catalysis 
seems to deserve an individual section so that proper 
discussion would be possible without further encroach- 
ing on the time of the Organic or the Physical section, 
whose rosters are already overcrowded. 

In the general program the papers by the foreign 
visitors excited considerable interest and were given 
with the lecture hall filled to capacity. 

A. F. Holloman of the University of Amsterdam, Hol- 
land, presented a rather general paper reviewing the 
reactivity of various groups in the benzene derivatives, 
with particular reference to the effect of a substituent 
in determining the position taken in the molecule by 
groups entering later. 

Many Interesting Papers 

One paper of interest was that by James F. Norris 
and E. O. Cummings on “The Electrolytic Reduction of 
Various Organic Acids/’ The remarkable feature was 
brought out that fumaric acid in the form of its sodium 
salt could be almost quantitatively reduced to succinic 
acid without the use of a diaphragm, whereas with 
maleic acid a diaphragm was absolutely necessary to 
obtain suitable yields. 

Thomas Midgley, Jr., together with C. A. Hochwalt 
and G. Calingaert, described the preparation of di- 
plumbic hexaethide, a byproduct of their researches on 
anti-knock materials. This compound has not been pre- 
viously prepared. 

The chemical compounds present in coal tar were 
discussed by J. M. Weiss and C. R. Downs, who pre- 
sented the picture of the compounds really present in 
appreciable amounts in American coke-oven tar, together 
with the proportionate amounts found. Phenanthrene 
was shown to be next to naphthalene the most abundant 
material present and, contrary to popular conception, 
only about thirty compounds are present in sufficient 
amount to be of even potential commercial importance. 

A novel field of research was that of Elmer E. Brown 
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and Treat B. Johnson, who have collected large quanti- 
ties of tubercle bacilli and subjected them to chemical 
analysis. The results presented were preliminary and 
the work is to be continued further. 

Another paper, by J. J. Donleavy and T. B. .Johnson, 
proposed the crystalline compounds formed by organic 
acids with pseudo thio-ureas as a means of identifica- 
tion. Various of these salts were exhibited and showed 
a fine crystalline appearance. 

A rather novel feature for the organic section was 
the use of moving pictures to demonstrate various types 
of laboratory apparatus by H. T. Clarke of the Eastman 
Kodak laboratories. 

Apart from the papers already mentioned, there was 
a very large number of other worthy contributions, the 
unfortunate part being that the number of papers on 
the program was so great that adequate time could not 
be given to either presentation «or discussion. 

Motor Fuel Symposium 

The members of the Division of Petroleum Chemistry 
joined with the Section of Gas and Fuel Chemistry on 
Friday morning fora Motor Fuel Symposium under the 
chairmanship of Dr. Van H. Manning, director of re- 
search of the American Petroleum Institute. The pur- 
pose of this symposium was to bring out the important 
fundamentals of present-day knowledge of motor fuel 
supplies and requirements from a chemical point of 
view. The program consisted of five papers taking up 
five distinct phases of the subject 

Availability, usability and power-producing ability 
were three phases of fuel requirements discussed by 
S. W. Sparrow of the Bureau of Standards, who pre- 
sented the first paper. In determining usability the 
explosive range, distillation range, latent heat of evap- 
oration, flash point, freezing point, separation point, 
viscosity, detonation characteristics, spontaneous ignition 
temperature and corrosiveness were discussed. Great 
emphasis was laid upon the necessit> of having a uni- 
form viscosity of the fuel. 

Available Petrolfum Supplies 

F. W. Lane and A. D. Bauer were the authors of a 
paper, “Economic Aspects of Motor Fuel Supply From 
Petroleum/’ They pointed out the steadily increasing 
percentage of the petroleum produced in the form of 
gasoline because of increasing temperature of cut and 
increasing cracking of lighter fractions into gasoline 
constituents. They believe that increases in production 
will be accomplished to a considerable extent by further 
recovery from abandoned wells, by improved working 
methods in old fields and by greater care in conserving 
the lighter fraction of oils after removal from the well. 
The greatest benefit for our future years will, however, 
come from more efficient utilization in the engine itself. 
It is to this possibility which these authors point with 
the greatest optimism. 

Refinery Problems in Motor Fuel Supply 

Frank A. Howard and N. E. Loomis of the Standard 
Oil Co. of New Jersey presented a discussion of impor- 
tant refinery problems bearing upon adequacy of motor 
fuel supply. Proper plant equipment, including counter- 
current cooling methods, ample condensing equipment, 
comprehensive gas-tight vapor-recovery system and 
other modern plant facilities, were urged as the most 
important plant requirements. It was pointed out that 


loss of a gallon of light gasoline made the manufacture 
of several gallons of commercial gasoline less because 
the quantity of the commercial product is limited essen- 
tially by the amount of light constituents available for 
blending into a commercial mixture. 

In view of this necessity for maintaining proper pro- 
portion among light, medium and heavy constituents 
the recovery of volatile liquid hydrocarbons from the 
refinery gases was suggested by the authors as second 
only to the importance of proper, processing equipment. 
Of course, such recovery system requires particularly 
great care in having gas-tight vapor lines throughout the 
plant. And to supplement the equipment and the vapor 
recovery the authors pointed out that it is absolutely 
essential to protect storage tanks against evaporation 
losses. This phase of the subject was discussed with 
special reference to the use of Sealite, the compound 
recently described before the American Petroleum In- 
stitute. This patented compound is a mixture of glucose, 
cornstarch, glue, calcium chloride and other constituents 
in a liquid form that can be beaten up into a froth 
which is spread on the surface of the oil tanks. A layer 
approximately 1 in. thick is recommended by these speak- 
ers, as this quantity is found to be effective over a period 
of at least a year. With it the evaporation losses are 
only one-fifth that occurring in ordinary tank storage. 

New Motor Fuels 

Henry A. Gardner of the Institute of Industrial Re- 
search, Washington, reported briefly on work which he 
has been doing for the Bureau of Aeronautics of the 
U. S. Navy Department. The use of anhydrous alcohol, 
which is now available commercially, is particularly ad- 
vantageous with aviation fuels. Tt is free from gum- 
forming constituents or corrosive agents and seems to 
have “anti-knock” characteristics, especially when used 
in mixtures of <”0 per cent alcohol with 70 per cent gaso- 
line. With such mixture extended tests by the navy are 
under way from which it is hoped that very complete 
information will be available as to performance under 
conditions of flight. Such fuel has one disadvantage in 
that it takes up moisture from the air when exposed to 
damp atmospheres, causing separation of the constit- 
uents under some circumstances. But with properly 
closed containers this difficulty can, in the opinion of 
the author, be avoided. 

Wilbert J. Huff of the Koppers Co. discussed coal tar 
as a source of fuel for internal combustion engines, 
giving particular attention to the possibility of using 
naphthalene or oils which require different methods of 
burning in an engine than are used with gasoline. The 
author reviewed the history of the use of naphthalene 
in such engines and pointed out some of the limitations 
and some of the possible advantages which might be 
realized from this as a motor fuel. 

Gas and Fuel Chemistry 

In order to encourage coke-oven operators connected 
with steel plants to release the tar for refining instead 
of burning it, effort has been made by the Koppers Co. 
to develop methods for burning the soft pitches formed 
by partial distillation of coke-oven tars. One of the 
important problems involved is the design of equipment 
for pumping and burning these heavy*tars or soft pitches 
which remain after the light oil constituents have been 
removed. Wilbert J. Huff discussed the fundamental 
data which he has obtained for the design of tar- 
handling equipment, particularly the relation of tern- 
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perature to viscosity of tars and soft pitches derived 
from them. 

E. R. Weaver and P. G. Ledig of the Bureau of Stand- 
ards described a simple device for determining the 
approximate concentration of water vapor in a gas. 
The operation of the device depends upon the change 
of conductivity of a thin film of hygroscopic material 
with changing moisture content of the atmosphere. The 
results reported indicate that a few parts per million 
of water vapor is sufficent to produce a definite indica- 
tion on the device and 4 hat up to a partial pressure of 
20 or 30 mm. the indications are significant and reliable. 

The Burrell gas indicator for combustible gases in air 
was discussed by L. H. Milligan, who reported on changes 
in this device and tests he has made with it in the course 
of his work at the Bureau of Mines 

Heat Balances and Heat of Carbonization of Coal 

A brief report was made by 1). W. Wilson and L 
Evans of the Buffalo Station of the Massachusetts In- 
stitute of Technology regarding the fundamental prin- 
ciples which should be observed in striking a heat 
balance on industrial equipment. The authors bring out 
clearly the error frequently made in this sort of engi- 
neering calculation through failure to realize the neces- 
sary precautions for consistency of computation. Par- 
ticular emphasis is laid upon difference in apparent 
efficiency or apparent loss that may result from different 
liases of calculation as to temperature of reference. 
Changing the reference temperature often changes by 
many per cent the apparent heating loss or the apparent 
efficiency of a system. 

The thermal behavior of coal during carbonization has 
been studied experimentally in the laboratory at the 
U. S. Bureau of Mines, Pittsburgh station. J. 1). Davis 
reported on this work. It is shown by this author that 
the heat of reaction depends very much upon the maxi- 
mum temperature to which the carbonization of the coal 
is carried. Over the lower range of carbonization tem- 
peratures coals usually show endothermic reactions; 
but between 400 and 700 deg. C. the net heat of reaction 
is exothermic; whereas at still higher temperatures the 
overall effect is given as endothermic. In every case, 
however, the results show only a small heat of reaction 
for coals, usually less than 20 calories per gram on the 
curves presented. 

Division of Petroleum Chemistry 

A varied program including several papers of unusual 
importance attracted a record number of petroleum 
chemists to the sessions of this division. In the absence 
of Dr. T. G. Delbridge, who had been forced to resign 
from the chairmanship because of new responsibilities 
in the Atlantic Refining Co., and of Vice-Chairman R. R. 
Mathews, Dr. W. F. Farragher, of Mellon Institute, 
presided. Eleven papers were read and discussed at 
the first session of the division, which then joined with 
the Section of Gas and Fuel Chemistry for the joint 
symposium on motor fuel. 

Higher Alcohols From Petroleum Olefines 

The production by the Standard Oil Co. of New Jersey 
of higher alcohols from petroleum olefines was described 
by W. W. Clough and Carl O. Johns, of the research 
division, developmentjdepartment, of that company. Dr. 
Johns, who presented Hie paper, pointed out that al- 
though the olefines were absent from crude petroleum, 
they were produced in considerable quantities during 


pressure still cracking. By reaction with concentrated 
sulphuric acid, alkyl esters are formed which are hydro- 
lyzed with water to yield the alcohols. This is the basis 
of the present process which has been placed on a suc- 
cessful commercial basis, largely through the efforts of 
M. D. Mann, Jr., who is in charge of the company’s 
alcohol plant. 

It is significant that in all of these alcohols the 
hydroxyl group is on the second carbon atom of the 
straight chain molecule. No branch chains or OH 
groups in other than secondary positions have been ob- 
served. Of the various alcohols, isopropyl (2 - pro- 
panol) is perhaps the best known. It is a clear, color- 
less liquid, not definitely toxic but capable of producing 
peculiar physiological effects entirely different from 
those produced by ethyl alcohol. Its chloride is an ex- 
cellent fat solvent. The secondary butyl alcohol (2 - 
butanol) was formerly only a laboratory curiosity, pre- 
pared by an expensive organic synthesis. However, it 
is now prepared in lots of thousands of gallons by dis- 
tillation from the crude mixtures of higher alcohols. 
It forms at 87.5 deg. C., a constant boiling solution con- 
taining 72.7 per cent of alcohol by weight. The acetate 
is prepared by refluxing with acetic anhydride. The 
secondary amyl (2 - pentanol) forms a constant boiling 
solution at 119.1 deg. 

The chlorides of all three alcohols are interesting 
organic compounds, and the fact that their use is not as 
dangerous as ether or benzol implies that they may 
become useful solvents for fat extraction. 

The paper by Prof. C. W. Botkin of New Mexico 
A. & M. College was presented in abstract by O. L. 
Jones of Mellon Institute. The preliminary experiments 
described indicate that by pressure decomposition the 
yield of crude gasoline from shale oils may be increased 
to 45 per cent and that this treatment greatly improves 
refining qualities. The yield and quality of the crude 
motor fuel fraction, however, is not so high as obtained 
from the usual petroleum oils under the same conditions. 
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The continued interest in viscosimetry and its im- 
portance to the petroleum industry was evidenced in 
three significant papers on this subject. Dr. W. H. 
Herschel of the Bureau of Standards discussed tests in 
which the actual temperature ki the outlet tube of a 
viscosimeter of the Saybolt type was determined with 
a thermocouple in order to procure evidence in regard 
to proper hath temperatures. Prof. K U. Bingham and 
G. R. Hood of Lafayette College and W. If. Fuhveiler 
of the United Gas Improvement Co. reported on changes 
in the viscosity of mineral oils on standing. The ques- 
tion had been raised whether mineral oils maintain a 
constant fluidity suitable for use in calibrating viscosim- 
eters. A sample of pale mineral oil measured by W. L. 
Hyden in 1D2I and showing a validity of 0 !)243 was re- 
determined recently with the same instrument under 
exactly the same conditions and an increase in fluidity 
of 1.36 per cent was obtained. 

l)r. Fulweiler reported in' his paper that a white 
medicinal oil examined bv him had at first decreased in 
viscosity and then after a year started increasing. In 
the case of another oil that was being used in interlabo- 
ratory standardization of the Savbolt instrument an 
increase in viscosity of OP per cent was noted within a 
few months. Another mineral oil showed a fair con- 
stancy for over a year. Lard oil, on the other hand, 
started decreasing and then suddenL increased to 17 
per cent -obviously showing it to be unsatisfactory as a 
standard. 

Contact Catalysts h>k Cracking 

Contact catalysis in the vapor phase cracking of pe- 
troleum hydrocarbons was the subject of two papers 
presented by Thomas Midgley, ,!t , of the General 
Motors Research Corporation and Prof James R. With- 
row of Ohio State University. In the first it was pointed 
out that selenium, the basis of powerful anti-knock 
materials, is also a contact catahst fur cracking oils 
when it is used in the form of ferrous selenide As 
shown by the following results a very striking increase 
in the nit rat abb* material and a corresponding decrease 
in the critical temperature ol dissolution with aniline 
were obtained. A slight increase in gasoline yield is 
to be noted: 
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The work reported by Professor Withrow was to ex- 
tend Midgley’s investigations to include other metallic 
oxides in order to see if there was any periodicity in 
the cracking effect. So far none has been noted. Ele- 
mentary selenium proved the most effective catalyst. 
None of the other compounds was higher than metallic 
iron, whereas nickel and the sulphides of the iron group 
tend to decrease cracking. 

Coloring Matter of Cracked Gasoline 

Dr. B. T. Brooks and H. 0. Parker of the Mathieson 
Alkali Works in a joint discussion of the coloring matter 
of cracked gasoline pointed out that the bright yellow 
color that sometimes comes from high-temperature 
cracking is probably due to conjugated di-olefine bodies. 
The authors proved that sulphur compounds were not 
the cause of this color by cracking a water-white phar- 
maceutical oil and obtaining a bright ^pllow-colored oil. 


This color was effectively removed by fullers earth. 
Midgley later pointed out that silica gel would accom- 
plish the same purpose. 

The last paper to be presented was that of the divi- 
sion’s secretary, Dr. W. A. Gruse, and was of significance 
in that it suggested a direct means for the evaluation 
of motor fuels. The distillation test is not as reliable 
an index of the value of a fuel for the internal com- 
bustion motor as is the point of initial condensation 
(dew point). Accordingly an apparatus has been de- 
veloped for the direct determination of this significant 
physical constant. The dew points determined in this 
apparatus were uniformly higher than those calculated 
by the method based on the 85 per cent point in the 
distillation tests. 

Cellulose Division 

The outstanding feature of the sessions of the Cellu- 
lose Division was the joint meeting with the Sugar 
Division at which J. C. Irvine, principal of St. Andrew’s 
University (Scotland), spoke on “The Chemistry of the 
Polysaccharides.” Professor Irvine’s talk was a marvel 
for the way in which it made such a complex subject as 
the chemistry of the polysaccharides appear so very 
simple. Were it not for the glimpses of the extraor- 
dinarily painstaking technique required, one would 
have obtained the impression that this was one of 
the simplest fields of experimental chemistry. Pro- 
fessor Irvine expressed the opinion that the constitution 
of cellulose may be expressed m terms of molecular 
structure, but he pointed out that this did not tell us 
the mode of polymerization nor could it explain bow 
these molecules are marshaled to give the cellulose filler 
or the starch grain. In other words, while it would give 
us th( constitution of the cellulose molecule, it would 
not in any way settle the chemistry of cellulose, which 
is almost entirely in the realm of the colloidal state. 

Next m interest was the symposium on “Oxyeellulose, 
Cellulose Hydrate and Hydrocellulose,” which was the 
special order of business for Thursday afternoon. The 
symposium was opened by Professors L. E. Wise and 
Harold Hibbert and was participated in by a consider- 
able number of those present. It was agreed that the 
term “hydrocellulose” was particularly unfortunate and 
that it would be advantageous if some means could be 
taken for abolishing it. 

Dr. Alfred Tingle, of the E. B. Eddy Co., called atten- 
tion to some products derived from sulphite waste liquor 
which have physical properties which render them easy 
to work with. He suggested their possible importance 
as starting materials for a new series of derivatives. 

As a result of their further study of the chemistry 
of wood cellulose, Sherrard and Froehlke and also Sher- 
rard and Gauger expressed the opinion that the cellulose 
of the woods which they have examined is not the same 
fundamentally as the cellulose from cotton. 

According to Dr. L. F. Hawley of the Forest Products 
Laboratory it is not possible to obtain the methoxyl in 
wood charcoal in the form of methanol by distillation. 
Various catalysts were tried and also distillation with 
various gases. The same author, with L. C. Fleck, re- 
ported that there was in all woods examined a relation 
between the toxic effect of the water extract of the wood, 
when allowed to act on wood-destroying fungus, and 
the durability of the wood. , 

Hill and Hibbert have found that the stability of 
certain cyclic acetals related to the cellulose nucleus 
varies markedly from chains composed entirely of car- 
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bon atoms. Experiments are in progress involving the 
synthesis of members containing from 10 to 18 atoms in 
the chain. A number of interesting suggestions were 
offered by Professor Hibbert as to the ease with which 
the. formation of unsaturated groupings such as alde- 
hydes, esters and methoxyl groups ma\ take place in 
plant growths. 

The committee on standard cellulose presented a 
double report. The first part contained methods and 
specifications for preparing a standard sample of pure 
cellulose, while the second covered the analytical methods 
involved in the examination of cellulose. 

Dye History in America 

The symposium on the coal-tar dye industry in the 
United States prior to 1014 began with a paper by Dr. 
Ellwood Hendrick, giving a history ot the Albany 
Aniline & Chemical Works, which was organized in 
1868 by Arthur Bott at the suggestion of A. W. Hof- 
mann. He gave his own experiences, and told of the 
various chemists engaged in the effort up to 1884, when 
the bond holders foreclosed. He concluded with a hist on 
of the Hudson River Aniline & Color Co., organized in 
1882, and of the American Aniline & Color Co., the 
absorption of the two companies by the Bayer Company 
and record of their products up to 1914 and later. 

George A. Prochazka told of his beginning in the in- 
dustry in 1882, of the incorporation of the Central Dye- 
stuff Co. in 1898, and of the manufacture of various 
dyes and intermediaries under the supervision of him- 
self and his brother John up to 1914. He gave dales 
and tonnages in regard to the various products, which 
uicluded the remarkable statement that the company 
with which he was associated made and sold 100,000 
lb of cosine in 1897. This was before para-red suc- 

I ceded it in paint. 

Prof. Irving W. Fay, of the Brooklyn Polytechnic 
Institute, led the discussion on the teaching of dye 
chemistry along with the organic course*, and suggested 
that it be taught by the ease system, to make students 
think for themselves. 

The paper by Dr. Charles E. Munroe and Miss Aida 
M Doyle was read in abstracted lorm by Miss Doyle. 

II presented the efforts made by the government at 
Washington at various times to foster the industry. 

Other contributions by Eugene Merz, W. J. Stainton, 
Herman A. Metz and J. F. Schoelkopf, Jr., were read by 
title, but will be published with the others. That of 
Victor G. Bloede, who was kept from attendance by ill- 
ness, was read in part by the secretary, R. Norris 
Shreve. It brought up the question as to who was the 
first to make coal-tar dyes in this country. Dr. Hen- 
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drick thought it was the Albany works in 1868 under 
Arthur Bott. In the paper of l)r. Munroe and Miss 
Doyle the date was given as 1866, but the name of the 
maker was not added. And Mr. Bloede remembered a 
German in Brooklyn v^ho had a little plant on the 
Edwardes Canal, as far back, if we recall the date right* 
as 1864 

Section of Chemical Education 

In the Section of Chemical Education George S. 
Counts made a plea for the needed research on the 
teaching of chemistry in secondary schools. W. H. 
Chapin reported on research problems which are fitting 
for teachers with limited time and equipment. Earl R. 
Glenn and Louis E. Welton presented a scientific study 
of the achievement of high school students in chemistry. 
Prof. R. A. Baker of Syracuse University gave a plan 
for grading large classes in chemistry. 

Prol'. E. G. Mahin of ‘Purdue University proposed 
quantitative analysis as a study that replies to the in- 
stinctive questing within the minds of students as to 
what makes things go. Properly administered, it; de- 
velops thinking and reasoning powers. Petty cheating, 
such as the manipulation of data and reports, are far 
lory than by rigid disciplinary measures. Prof. W. H. 
Chapin presented his method of teaching quantitative 
analysis, and Prof. 11. R. Kray bill discussed the subject 
in relation to students of agriculture. Prof. Charles W. 
Cuno spoke of the need for more chemistry for engineers 
so that they may meet their problems in road building, 
electric furnace practice, metallography, etc. He won- 
dered whether these subjects were not basically chem- 
ical. If they are, then how shall they be taught? 

Prof. A. P. Sy of Buffalo University made a plea for 
a pedagogical scrap-heap in chemistry. Our concepts 
of chemistry are changing rapidly, and we should adjust 
our teaching methods to conform to modern ideas, espe- 
cially to beginners. 

The Chemical Education Section is becoming at once 
active and useful. The report presented by the com- 
mittee on the correlation of high school and college 
chemistry did not meet with unanimous approval, which 
is natural, because the problem has not been solved as 
yet. But the discussion has got far beyond the old 
blame-shifting talk. That which is most earnestly 
sought is a better method of presenting chemistry to 
beginners, whether they are in high schools or colleges. 
It is generally recognized that the comparatively few 
high school pupils who go to college should not affect 
unfavorably the teaching of the large majority who 
do not go to college. It was clearly brought out, espe- 
cially by Professor Sy, that we destroy the attractive- 
ness of the study if we present features of the science 
to beginners that are not at all interesting to them 
then, while these same features become of intense in- 
terest later when the students come to learn their sig- 
nificance. It is not designed to make chemistry easy, 
or to use kindergarten methods. The purpose is rather 
to improve the order of teaching so that the sequence 
of things taught shall make the course in chemistry a 
living vital study, one that leads both to deductive and 
constructive habits of thought, and to the appreciation 
by the student of his greater understanding of the 
processes of nature. 

Brief reviews of important papers presented before 
certain other divisions will appear in a subsequent 
issue . 
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Materials for Equipment Construction 

A Symposium Reviewing the Field From the 
Standpoint of Present Practice in the Light 
of the Experience of Producer and Consumer 


I T HAS seemed to us a good principle that the funda- 
mentals upon which industries arc built should be 
reviewed from time to time so that the milestones 
may be observed. Perspective changes The things that 
once seemed important are not deemed important now. 
So there must be a healthy checking up that we may all 
know at least the direction in which we are moving. 

In this symposium we have tried to assemble and 
focus the changes that have come to pass in the use 
of materials of construction foi chemical equipment. 
It would have given an erroneous perspective to record 


the changes out of relation to the general background 
and so these reviews will reflect modern practice. 

In general, the topics have been reviewed by an engi- 
neer with an impartial predilection for technical facts. 
In some cases we have enlisted a maker and a user of 
such a material to bring the contrasting views into the 
picture. It should be of service to the whole industry 
to have assembled here authoritative articles on the 
most important materials of construction, together with 
the limits in the use of each and its outstanding char- 
acteristics. 


Important Considerations in the 
Construction of Wood Tanks 

Proper Selection of Stock, Careful Design and Skilled Workmanship 
Essential — Need for Frank Co-operation of Users 

Hy Conrad Pknnucci 

KntOneei. New England Tank & Tower To.. lOveiett, Musa. 


W OOD, being more resistant to 
the action of many acids than 
are other materials of equal or 
greater cost, is used extensively m 
the construction of tanks for the 
chemical and allied industries. The 
large number of wood tanks required 
annually has resulted in the establish- 
ment of factories devoted exclusively 
to their manufacture. Space limita- 
tions preclude the presentation here 
of the details of the technique of 
tank building and of the uses and 
adaptation of wood tanks in the 
chemical industry, but the writer 
will endeavor to cover in a general 
way the points that are considered of 
greatest importance. 

The life of a wood tank in indus- 
trial use is governed mainly by three 
factors — the selection of wood, the 
skill and care used in the construc- 
tion and the design of the tank. 

The importance of selecting stock 
to be used in making a tank cannot 
.be overemphasized. Not only must 
the natural resistance of the wood it- 
self be taken into account but also 
the question of the available supply 
of the proper uniform grades that 
are “right” in respect to their quality 
and condition of dryness must be 
carefully considered. Only stock that 
is dry and thoroughly seasoned should 


Kir. 1 WOOD TANKS AT IT, ANT OF 

CHOWN WILLAMETTE P AIMOH ("(). 

Ini used. In general the greater the 
number of years intervening between 
the stump and the tank the better 
the tank. Such stock undoubtedly 
costs more, but in comparison is 
worth more than it costs. 

The very definite constructional 
limitations of wood demand a close 
study of the design of the tank, and 
the importance of it cannot be dis- 
regarded. 

Workmanship is the vital factor 
determining the life of the tank. 
A well-made tank of poor material 
will usually outlast a badly made tank 
of good material. While the equip- 
ment required in a tank shop is not 
generally extensive, it is of the great- 
est importance that the workmen 



be experienced in construction of this 
nature. Certain skill is required of 
tank builders that is peculiar to their 
trade and it has been found from ex- 
perience that the most skilled wood 
worker in other lines cannot compete 
with the mechanic whose experience 
has been confined to the peculiarities 
of tank making. 

Need of User-Makeh Co-operation 

From the standpoint of both the 
user and the manufacturer, it is im- 
portant to have information as to the 
purpose for which the tank is built. 

There has been lacking between the 
users and the builders of wood tanks 
the frank co-operation absolutely 
essential to the development of the 
best possible equipment. This is a 
problem that cannot be finally worked 
out in the laboratory; such findings, 
while helpful, are often misleading 
and indicate doubtful preferences. 
Final decisions must rest on experi- 
ence based on the service rendered 
by installations under actual operat- 
ing conditions. 

Very substantial savings would re- 
sult to the chemical users of wood 
tanks by pooling their experiences 
with the manufacturers and frankly 
studying the problem together. Tank 
manufacturers have by years of ex- 
perience acquired considerable knowl- 
edge of the varieties of wood and of 
the construction best suited to meet 
the different conditions of service. 

With such co-operation, ill-advised 
installations would be eliminated, 
material savings would be apparent 
at once, and in a few years the aggre- 
gate saving would be enormous. 
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Wood Pipe in Plant Construction 

Its Wide Range of Utility in Chemical Engineering Industries Offers 
a Convenient Solution to Many Piping Problems 

By Eugene H. Smith 

Tin* Michigan Co., Ha> Cit>, Mioh. 

ALTHOUGH comparatively little industry in connection with the 
1\ wood pipe is used today in the towers for the collection of hydro- 
strictly chemical industries, it is fluoric acid from acid phosphate 
gradually finding a broadening field manufacture. The accompanying 
of application in the industries de- illustration shows such a system of 
pendent upon chemical processes, towers. The layout is composed of 
particularly those involving the three vertical towers of 48 in. inside 
handling of acidic or other highly diameter, the acid gas main being 
corrosive liquids. Thus in the sul- 30 in. inside diameter and the special 
phite paper mills wood pipe is used 
for conveying the sulphite liquor, 


wood elbows and tees are also con- 
structed of 30-in. pipe. The pipe may 
be made in any lengths desired up 
to 16 ft., being constructed of 3-in. 
thictf Canadian white pine staves, 
double-tongued and grooved on the 
lateral edges and molded on the inner 
and outer faces to conform with the 
inside and outside diameter of the 
pipe. 

Each section of pipe is mor- 
tised and tenoned so that it may 
easily he set in place. The towers 
are tightened by the Din. rod placed 
10 in. apart, excepting at the joints, 
where the spacing is 4 in. to provide 
extra strengthening. 


which because of its sulphurous acid 
content is extremely corrosive to most 
metals. In some mills wood pipe is 
used to transfer the dilute solutions 
of sulphite pulp from one part of the 


Wood Tanks for ihe Paper-Making Industry 

Details in Design and Construction of Special Equipment Developed 
to Meet the Needs of This Industry 


plant to another. Oil refineries find L. E. Long 

wood pipe a practical means of han- Eukiij.ti, National Tank & uip« <'<>., ivuumi, on 


tiling sulphuric acid wash waters. In 
steel plants maintaining galvanizing 
and tin plate departments, corrosive 
acid solutions are encountered, and 
m many instances it has been found 


Proper selection of the va- 
riety and grade of lumber used, 
careful design and skilled work- 
manship and expert supervision 


Figure 1 (page 676) shows sul- 
phurous acid tanks at the plant of 
the Crown Willamette Paper Co., 
located at Florist on, Calif. 

The blow-pit tanks, used for the 



are the essentials vitally im- 
portant in the making of the 
best possible tanks for use in 
the chemical industry, and the 
users would profit by consider- 
ing the tank from these four 
important viewpoints. 

T HE manufacture of wood tanks 
for the paper-making industry is 
not a new enterprise. During the 
past 7 years, however, a sjiecial 
effort has been made to develop equip- 
ment particularly adapted to this in- 
dustry's greatest need— viz., a tank 
to hold the acid sulphite liquor used 
in the digestion of wood pulp. It is 
believed that a description of the 
design and construction of such a 
tank may bring out a number of fea- 
tures of interest to chemical engi- 
neers in other industries. 



FIG L* ELEVATION AND DETAIL OF 
FLOW FIT TANK 


discharge of the digesters, are manu- 
factured from the same class of 
material, and have the same finished 
thickness of bottoms, heads and 
staves as tanks used for the storage 


WOOD DICK TOWERS FOR JIVDRO- 
FLFORjr ARID 

necessary to use wood pipe in han- 
dling them. 

A rather novel application of wood 
piping is found in white lead fac- 
tories, where it is used for conveying 
CO., required in the manufacturing 
process. 

Use in Fertilizer Plants 

Wood pipe construction is becom- 
ing rather general in the fertilizer 


These tanks are manufactured from 
the best quality clear Douglas fir. 
Heads and bottoms are finished 71 
in. thick and staves 5) in. thick are 
hooped with Uin. round, soft-steel 
hoops, made in sections. Each sec- 
tion is fitted with a button head on 
one end, and 6-in. cold-rolled thread 
and hexagon nut on the other end. 
A specially designed malleable iron 
draw lug is attached to each hoop 
section to connect the various sec- 
tions together and to tighten the 
hoops on the tank. 


of sulphurous acid. The blow-pit 
tanks, however, are supplied with a 
perforated false bottom. (See Fig. 
2.) The holes in this false bottom 
are tapered l in. in diameter on the 
under side, and 1 in. in diameter on 
the upper side. The false bottom, 
made of 3-in. clear Douglas fir lum- 
ber and finished 2tf in. thick, is placed 
in the tank in the same manner as 
the bottom and head. The tank is 
also hooped with 3 -in. round, soft- 
steel hoops, having the same specifi- 
cations as the sulphurous acid tanks. 
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Acid-Resisting Irons 

The Composition, Properties and Uses of These Important Materials 
Reviewed in the Light of Modern Practice 


advisable on very important work. 
Iron silieides that pass these specifi- 
cations should be entirely satisfac- 
tory for use with nitric, sulphuric, 
acetic and, in fact, practically all 


Ry Pierce JJ 

Pmhi!» nt 'I'h. 

ATil)- INSISTING IKONS, Ire 
iYquentlv referred to as iVrro 
silicon or high-silicon irons, have be 
come an important part of chemical 
plant construction. The composition 
of such irons is usually from 12 to 
15 per cent silicon, with carbon, 
manganese, sulphur and phosphor- 
ous present in comparatively small 
amounts and the remainder iron A 
better descriptive name for these 
irons would he iron silieides, as they 
probably consist of alloys of iron 
silieide and iron. Any elements out 
side of iron and silicon have a 
marked effect m diminishing the te- 
si stance to corrosion The term 
"high-silicon iron” is indefinite and 
apt to be misleading. Comprehensive 
curves have been published proving 
conclusively that irons with silicon 
content of less than 12 per cent have 
little or no advantage over ordinary 
cast iron so far as resistance to cor- 
rosion is concerned. 

Fig 1 illustrates this point, al- 
though the curve is drawn to cover 
only the useful range of iron sili- 
eides. The resistance to corrosion 
increases with the silicon content. 



Kit;, 1 ™ action OF 25 PER CENT H,SO 
AT 9 ft TO 100 DEG. C. 


SCHENCK 

hum on i ’<» 


1 



i m. j effect of monooiiLonir 
\<‘lh \T 1)11' I- Eli ENT 
t’ON( 'ENTUATIONS 

hut above 15 per cent the increased 
i esistant e of the alloy does not 
lustifv the higher cost of manufac- 
ture. Iron silieides, to give satis- 
factory results, must he manufac- 
tured under the most careful metal- 
lurgical control, as slight variations 
in composition, pouring temperature 
or cooling rate will have a marked 
effect on the acid-resisting qualities 

When 1 severe corrosive conditions 
are to he encountered a minimum 
silicon content of 14 per cent and 
a maximum carbon content of 0.80 
per cent should be insisted upon. A 
higher graphitic carbon content has 
been found quite objectionable, as 
it not only lowers the resistance of 
the metal to corrosion but is apt to 
segregate and form pockets of pure 
graphite. 

A lower silicon content, particu- 
larly if accompanied by an increase 
m carbon, will result in a rate of 
corrosion several hundred times as 
great as would be the case if the 
specifications mentioned were met. 

Perhaps a more satisfactory 
method of determining the suitabil- 
ity of one of these alloys would be 
a depreciation test on a represent- 
ative sample, made by keeping the 
sample in a 25 per cent sulphuric 
acid solution for 24 hours at a tem- 
perature of 90 to 100 deg. C. Great 
care should, of course, be used to 
maintain a uniform concentration of 
the .solution. The loss in milligrams 
per square centimeter, under such a 
test, should not be over 0.08, an 
average of three such tests being 


commercial acids at any strength or 
temperature, with the exception of 
hydrochloric and, of course, hydro- 
fluoric acids. Fig. 2 shows the effect 
of hydrochloric at different concen- 
trations. 

There are certain corrosives in the 
handling of which silieides should 
never be used, such as bromine, fused 
alkalis, hydrofluosilicic acid when 
concentrated, and the chlorides of 
sulphur. Others, such as caustic 
solutions, sulphurous acid solutions 
and certain sulphites, require careful 
consideration and possibly tests un- 
der specific conditions. 

An important feature of these 
silieides is their almost universal 
resistance to chemicals under vari- 
ous conditions permitting standard- 
ization of apparatus. This advan- 
tage, together with the fact that 
apparatus of complicated form and 
considerable size suitable for high 
pressures and temperatures can be 
produced, has provided a construc- 
tion material making possible on a 
commercial seale the use of processes 
which have been heretofore im- 
practicable. 

Several manufacturers, both abroad 
and in the United States, manufac- 



FIG :i- VARIATION OF CORROSION 
WITH CHANGES IN PER CENT 
SILICON 

ture standard apparatus such as 
valves, pumps, pipe, exhaust fans, 
etc., which are available in various 
sizes to meet general conditions. 
Unless the engineer is very familiar 
with the design and characteristics 
of silieides, the manufacturers’ rec- 
ommendations as to these points 
should be considered, as there are 
certain well-defined limitations of 
design which are peculiar to the ma- 
terial in question. 
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Large Containers 

Stills and Tanks of Boiler Plate Are Usually Riveted — Welded Seams 
Have Certain Advantages, and May Now Be Made by 
Skillful Manufacturers With Dependable Joints 
Nearly as Strong as the Original Plate 

By E. E. Thum 

Vsstx i.itr Echtoi of Chemical <( M< talluryu til l'Jnynu n my 


L ARGE containers, to operate at 
j elevated temperature and pres- 
sure, are often needed by chemical 
engineers. At the present time, steel 
plate is the only structural material 
available in the necessary sizes, pos- 
sessing the required strength and 
obtainable at a price. Naturally, a 
prerequisite to the use of large stills 
is that the contents will not read 
with commercial plate. The word 
“commercial” might be stressed, be 
cause the chemical engineer will find 
it impossible to obtain stills made of 
metal having special analysis or of 
alloy sheets, unless his order amounts 
to many hundreds of tons or he is 
lustified in paying a very fancy 
price. Open-hearth firebox steel 
will ordinarily be found quite suit- 
able. Some manufacturers of large 
tanks have pronounced ideas on the 
effect of small percentages of sul- 
phur, phosphorus, copper or silicon, 
but the purchaser should bear in 
mind that the specific effect of these 
usual constituents of steel is far less 
than many unspecified factors which 
go to make up "best practice.” 

By their very nature, large con- 
tainers must be fabricated of more 
than one piece. Riveting is the 
conventional method of jointing. 
Riveted joints have given satisfac- 
tory service in all classes of engi- 
neering structures for many years; 
their strength is easy to compute 
and has been proved by many tests; 
the shop practice is well standard- 
ized. Therefore a conservative engi- 
neer will often specify riveted 
joints, knowing that any reputable 
boilermaker can turn out a tight, 
workmanlike, dependable job. He 
will see to it, however, that the num- 
ber of joints is kept to the minimum 
— each end should be “dished” of one 
piece; the entire bottom, inclosed in 
the firebrick setting, should be 
seamless. To meet such require- 
ments, plate mills have been en- 
larged until it is now possible to ob- 
tain plates 15 i ft. wide and 40 ft. 
long — sheets which tax the railroad 
clearances for shipment. 

However, riveted joints that easily 
resist water will develop leaks 


when handling light distillate. Even 
the tightest joint is hard put to re- 
main tight when subjected to con- 
siderable temperature variations. 
Therefore much time may easily be 
lost with riveted connections through 
shut-downs to calk seams and re- 
drive loose rivets. 

If it is desirable to restrict the 
riveted seams to a minimum, why 
not dispense with them entirely? 
Such reasoning has led to the manu- 
facture of “seamless” or “all-welded” 
containers. The American Society 
of Mechanical Engineers boiler code, 
however, does not permit the use of 
welded seams except for minor de- 


Weld or Rivet? 

The truth of the matter is 
that few engineers are able to 
give an intelligent answer to 
the question. Habit, prece- 
dent and even less reliable 
criteria are the bases of de- 
cision. Here the problem is 
discussed and a few axioms 
are laid down. It is a live, 
vital question and one that is 
constantly changing perspec- 
tive as technological practice 
develops. 


tails, and then only allows the de- 
signer to figure a strength 55 to 65 
per cent of that of the original plate. 
This specification tends to prevent 
many engineers from using perfectly 
safe welded joints having the highest 
efficiencies of any known method of 
joining metals. 

It would not be safe practice to 
give an ordinary repair man the job 
of welding up a pressure still. How- 
ever, gas-, electric- and hammer- weld- 
ing methods and practices have been 
highly perfected in quite recent 
times. A recent series of tests made 
by the Bureau of Standards on fifty 
large containers welded by gas flame 
or electric arc shows that if the 
seams are beveled both ways before 
welding ti.e., the welding is done 
from both sides and the added metal 
fills a “double V”), the welds may be 


conservatively figured at 80 per cent 
of the strength of the original plate. 
Low-carbon grades of boiler plate 
are recommended for such work, and 
the finished job should be tested at 
50 per cent overload, hammering the 
weld during test. 

Joint efficiencies as high as those 
in lap- welded pipe 90 per cent— can 
be expected in “hammer- welded” 
seams. This method merely adapts 
the methods of the blacksmith to 
very large pieces. Control is 
entirely automatic; heating is done 
by gas burners, and the hot seam is 
hammered together and worked down 
fiat a short length at each operation. 

A strong joint is doubtless due in no 
small measure to the hammering 
which the heated metal receives. 

However made, the completed still 
should he placed in a large furnace 
and carefully annealed — this to re- 
lieve any internal stresses due to the 
bending of plates or local heating. 
Not only does this practice allow the 
engineer to be assured that the metal 
is not laboring under high initial 
st resses before it is put to any useful 
work, but removes the liability for 
“season cracking” —a peculiar and 
dangerous brittleness rapidly induced 
by nitrate and other chemical so- 
lutions. 

♦ — 

Six Kinds of Riveted Seams 

E. E. Rohrer of the Coatesville 
Boiler Works suggested this listing 
to us: 

In general there are six types of 
riveted joints: First, the lapped and 
single riveted seam is almost en- 
tirely used for storage lank work. 
The efficiency of this type of seam is 
approximately 50 per cent. Second, 
the lapped and staggered double 
riveted seam, used where medium 
pressure may be required. The 
rivets in this type of seam are 
usually about I in. greater pitch than 
for the single riveted seam. This 
type of joint has an efficiency of 
about 70 per cent. Third, the lapped 
and triple riveted seam is compara- 
tively seldom used. Fourth, the butt 
strap double riveted seam (the butt 
strap seams here mentioned inside 
and outside butt straps ) has an effi- 
ciency of about 82 per cent. Fifth, 
butt strapped triple riveted seam, 
having an efficiency of about 87 per 
cent. Sixth, the butt strapped 
quadruple riveted, having an effi- 
ciency of about 93 per cent; these 
latter two are used on larger 
diameters and for higher pressures. 
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Metals for High Temperature 

No One Alloy Can Be Used as Standard — Each Has Its Limitations! 
and These Must, Be Appreciated in Order to 
Ward OfT Failure 


By V A 

•- wit nm i 


pAHREXWALP 
i< . i land, Oliu, 


M ANY chemical processes requin 
t hr list- of metallic container* <>i 
mechanical units at hiprh temperature 
In such eireumstanees the decree of 
commercial success is measured 1 a 
the decree of stability of these unit" 
under manufacturing conditions 
A score or more “heat -resist nip” 
alloys have been offered to meet these 
requirements. The term “hejil -resist - 
i npr alloy” has come to Ik* blmdh used 
by the purchaser and so misused I a 
the vender without regard to the kind 
of heat to be encountered or the nn 
turc of resistance required As a 
consequence, the general effect is so 
unsal isfactoiy that the user oi de- 
signer of high-temperatuie equip- 
nient has conn* to underrate the pos-i 
bilities of heat-resisting allovs The 
term “heat-resisting.” like good oi 
bad or liigh or low, is merelv relative 
Any material is heat resisting only to 
some particular set of requirements 
Therefore, it is no more feasible to 
make one heat-resisting alios toi a! 1 
high-temperature uses than it is to 
make one single, all-purpose giade of 
steel for watch springs, cutting took, 
bridge construction and gas pip* 


The 


Difference Between 
and l.ooo" 


and iron is a better material than 
platinum for lead pots. 

These perfectly obvious examples, 
which could be multiplied many times, 
are given merely to illustrate the fact 
that in so far as resistance to corro- 
sion is concerned any given metal or 
alloy is “best” with reference to some 
one set of conditions only. Resistance 
to corrosion (scaling and oxidation), 
however, i.4 not the only criterion to 

irniiil ('omlVtions. Hv would" not, of be used in selecting equipment for 

high-temperature operation. If this 
property alone were required, it would 
be a relatively simple matter to meet 
very rigid requirements. The real 
difficulty lies in combining chemical 
resistivity with the necessary .phys- 
ical or mechanical stability. As a 
matter of fact most failures observed 
in heat-resisting alloy units are due 
to cracking or warping and not to 
surface deterioration. 


It seems difficult to visiiair/e lomli- 
tions as the\ would obtain if om nor- 
mal temperatures were around UHKi 
deg. instead of 25 deg (' (as it 
happens to be for perhaps only this 
one body in the universe), hut tin* 
mental adjustment is necessarv if the 
design and materials of equipment 
for use at tin* upper temperatuu* aie 
to be satisfactory. As a matter of 
fact, most failures in high-tempera- 
ture equipment are not due to a lack 
of quality in the materials themselves 
so much as to an improper application 
due to this inability on the part of 
either the manufacturer or designer 
to think from any plane other than 
that established by the normal tem- 
perature and pressure of early 
courses in phvsics. 

Many structures and devices de- 
signed for operation at 1,000 deg. C. 


attempted to make the trip to earth in 
a flying structure made up of materi- 
als which gmve best service under his 
n< 

course, use iron or steel, because these 
'-how a tendency to brittleness at his 
low temperatures and he would no 
doubt etnplov struts and braces of 
(tipper, aluminum or zinc, with per- 
haps eastings of mercury for certain 
part* of his mechanism, and if he had 
made no greater allowances for 
thermal expansion or the weakening 
of his materials with increasing tem- 
peratures than do mam of our mun- 
dane designers t lie wreck of his arri- 
val would be no greater than those 
which happen hen*. 


A timely caution from a 
very wise metallurgist ! When 
users of metals at high tem- 
peratures are able to forget 
conditions at 25 deg. C. and 
the ordinary tests and think 
in terms of 1,000 deg., then 
there will be less failure. Per- 
haps then we shall not use an 
alloy in an oxidizing atmos- 
phere which is of use only 
under carbon monoxide. Here 
at least is a prophet whom we 
should heed. 


Corroded surfaces, warped, sagged 
and cracked structural members, and 
other tv pes of failure at high temper- 
ature have been blamed on the alloy 
itself \vh( ii the true cause is that the 
material and design was not fitted to 
(lie particular requirements, or the 
impossible attempted. 

Any metal or alloy is heat resisting 
with reference only to some clearly 
defined set of requirements. Thus, 
tungsten is a very superior heat- 
resisting material in an atmosphere 
of nitrogen, argon, or in a vacuum, 
but tantulum, while nearly as refrac- 


Mechanical Properties at High 
Temperatures 

It must be remembered here that 
the mechanical properties of iron, 
nickel or heat-resisting alloys at 1,000 
deg. C. are not those revealed by ordi- 
nary physical tests and that these 
materials at high temperatures are 
very much like copper, lead or zinc at 
ordinary temperatures. A hearth 
plate of steel or heat-resisting alloy 
will, for example, How or bend slowly 
at a temperature of 2,000 deg. F. just 
as a lead shingle will “creep” down 
the side of a roof in the hot (high- 
temperature really, for lead) sun- 
shine. A tensile or bending test car- 
ried out at a temperature of 1,000 
deg. C. on a typical heat-resisting 
alloy will show an apparent strength 
of 25,000 lb. per square inch under a 
quick pull, when as a matter of fact 
its effective strength under continu- 
ous dead load is only about 5,000. A 
structural unit may therefore vary 
five to one in cross-section, depending 
upon whether designed for intermit- 
tent service or to resist permanent 
stresses. 

High-temperature stiffness, hard- 
ness or strength may be obtained by 
proper alloying, but usually at a sac- 
rifice of some other property, just as 
in the parallel low-temperature ex- 
ample of hard lead for type metal. 
Again, it would be relatively easy to 


tory, cannot be used in nitrogen, and 

neither of these is as heat resisting provide for the combination of a cer- 
as ordinary cast iron in open air. tain kind of chemical resistivity with 
Platinum is very heat resisting in some specific set of physical or me- 
open air, but in an atmosphere of (JO chanical properties for some definite 
are based on data and engineering gas or metallic vapors or in contact narrow temperature range; but often 
conditions for ordinary temperatures, with certain salts it is unstable at one must provide for rapid fluctua- 
When put in operation they suffer the quite low temperatures. Lead is more tions of 1,000 deg. temperature, with 
same fate as would the ether-plane of heat resisting than nickel or iron the accompanying tremendous forces 
an aviator who from some cold planet when in contact with sulphuric acid, of thermal expansion. One high- 
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temperature process, for instance, be fabricated into the required forms, 
may require resistance to a certain These examples are given to show 
type of corrosion and in addition, one that it is often necessary to accept 
other propel ty to a maximum degree certain seemingly objectionable fca- 
- such as high tensile strength, or hires in an alloy which contains to a 
stiffness, or resistance to cracking or maximum degree the one particular 
abrasion while hot, or a high degree type of high-temperature stability 
of machinability or ductility while required and that alloys for use at 
cold to facilitate fabrication. Another high temperatures must not be judged 
process may require the combination by “standards” developed for ordi- 
of three or more special*properties, nary conditions, 
and it is not difficult to think of only Practically all of the “heat-resist- 
t wo which can hardly be combined in ing” alloys at present on the mar- 
Ihe same alloy. It is easy, for ex- ket. are composed of chromium to- 
ample, to combine resistance to seal- get her with one or more of the iron 
ing in open air or ordinary gases of group metals, with minor additions 
combustion with a high degree of of other elements tty impart certain 
ductility, strength and machinability desired characteristics. Maximum 
while cold, but it happens that if these operating temperatures - - limited by 
surrounding gases contain a small the character of these const it uents— 
percentage of sulphur, maximum re- are thus necessarily low, but it is not 
sistance to corrosion has been found at all unlikely that super-refractory 
only in alloys which are quite brittle alloys will he available in the near 
and non-ductile cold and not partial- future. It is unfortunate that one 
larly resistant to warping and crack- cannot go to a handbook for exact 
mg at high temperatures. An alloy and detailed information concerning 
which has been found to be very re- the behavior of such metals at high 
sistant to molten lead is quite fragile temperatures. 

fold, but machineable — a property So without attempting to advise on 
not required for this purpose — while si>ecific cases, 1 would urge a proper 
another alloy well suited to withstand consideration of those factors which 
abrasion in continuous furnaces of a make for success or failure in high- 
certain type is too hard and so cannot temperature equipment. 

Corrosion-Resisting Irons and Steels 

Interesting Discussion of the Corrosion Resistance of Pure Iron. 

Chromium Steels and Silicon Cast Irons 


proaches non-corrodibility it is nec- 
essary to render the iron, by suitable 
alloying, insoluble in the reagent in 
question, or to make the iron as 
pure a*id homogeneous as possible in 
order to avoid electrolytic or gal- 
vanic effects among the different 
micro-constituents. 

Chromium is the element usually 
added to steel, and silicon is the ele- 
ment usually added to cast iron (in 
considerable percentages in both 
classes (to make the alloy insoluble 
in reagents. Thus we have many 
kinds of “stainless’' steels and high- 
silieon irons on the market. Great 
purity in the iron has also been found 
to be very efficacious in resisting cor- 
rosion under many diverse service 
conditions, which include ground wa- 
ters and very dilute solutions gener- 
ally. This is the idea upon which 
“commercially pure ingot iron" is pro- 
duced. Possibly the same reason 
underlies the remarkable preserva- 
tion of many wrought-iron objects — 
the iron crystals in this material are 
quite pure, the so-called “impurities” 
in this material being concentrated 
in the slag inclusions. 

It, should be remembered that, 
chromium steels and more complex 
steels will often give disappointing 
results when subjected to the action 
of acids. Table 1 illustrates this 
point by corrosion tests which were 
made at room temperature. 

From these results it will be noted 
that there is a remarkable difference 
between the various grades of stain- 


By James P 

i 'hid (’In him, Amo umii I lolli 

A T THE outset, one must admit 
. that only a service test will de- 
termine whether a metal will resist 
chemical reagents. This has been 
found true so often that at times the 
chemical engineer hesitates to guar- 
antee the performance of any par- 
ticular metal if he suspects that the 
operating conditions are slightly dif- 
ferent from those with which he has 
been formerly dealing. 

Consequently it is unnecessary to 
warn the experienced man not to rely 
too much upon laboratory tests. As 
ordinarily conducted, they give no 
more than a rough general indication 
of the service to be expected. So 
little is known about the mechanism 
and true nature of corrosion, and so 
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mg the first day. A consideration of 
great importance in this connection is 
whether the salt solution in contact 
or formed by corrosion will hydrolyze 
easily with the com omit ant forma- 
tion of acid concentration at those 
particular regions. Aluminum sul- 
phate is an instance. Impurities in 
the liquids to be handled sometimes 
Hive startling troubles; the amount 
of oxygen held in the solutions is also 
a very important factor. A recent 
tost on coal mine waters of the Pitts- 
burgh district containing a wide 
variety of sulphates gave very puz- 
zling and inconsistent results for 
these very reasons. 

Broadly speaking, in order to ob- 
tain a ferrous metal which ap- 


less steel, especially in the acid solu- 
tions. In the 5 per cent hydrochloric 
acid solution, one grade of stainless 
steel showed forty times as much cor- 
rosion as commercially pure iron. A 
great difference is also noted in the 
results obtained using 5 per cent 
acetic acid solution. One type of 
stainless steel lost practically nothing, 
while other types of stainless steel 
lost more than the commercially pure 
iron. 

Commercially pure iron has been 
successfully employed to resist the 
action of 20 per cent aluminum sul- 
phate solution and also to resist the 
action of boiling ammonia (sp.gr. 
0 . 00 ). 

Great strides have been made dur- 
ing recent years in the vitreous 
enameling industries, by which proc- 


much depends upon the kind of re- 


action product — whether loose or ad- 
herent, pervious or tight, inhibitive, 
accelerator or catalys&r — that it is 
hard to predict what will happen 
during the fiftieth day, for instance, 
baaed upon the results observed dur- 
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ess a glass-like coating having won- 
derful acid and alkaline resisting 
properties is fused onto the metal. 
Light gage sheet metal can be em- 
ployed in Ihe chemical industry when 
an enameled coating is used. The 
enameled coating is very light and 
approximately three times as thick as 
the average metallic coating on sheets 
It has been found that utmost homo 
geneity in the base is necessary it the 
coating either of metal or of enamel 
— is to be absolutely continuous In 
eluded impurities in the base meial 
almost invariably mark the location 
of defects in the coatings. 

It is obvious that a linseed oil 
paint should not be used on stun 
tural or other material where alkali 
predominate, as alkalis would ha\ • 


a tendency to saponify the linseed 
oil in the paint and thus destroy its 
usefulness as a protective coating. 

A very efficient protective coating 
which has been used successfully by 
sulphuric acid plants is coal tar of 
the consistency of molasses, thinned 
with the use of benzol if necessary 
and containing about 10 per cent by 
weight of dry Portland cement. A 
coal-tar paint of this character can 
be made up cheaper than any other 
type of paint, and has been found 
very satisfactory. The cement will 
combine with the acids and water 
sometimes present in coal-gas tar 
and water-gas tar. The paint should 
he applied with the use ol a sprayer, 
and the paint should be kept agi- 
tated while being sprayed 


Use of Copper and Its Alloys in 
Chemical Engineering 

Easy Fabrication and Resistance to Corrosion Make Them Some of 
the Most Useful of Const ruction Materials Used by 
the Chemical Engineer 

By William (;. Schneider 

t .01(1 r.t.r. Ilr-I.in c V-sni i.il kwi \’< \\ Unk <'lt\ 

C HOPPER has been in use so long been comprehended in the laboratory. 

>that it is usually taken tor Accelerated corrosion tests have 

granted that everybody knows all repeatedly demonstrated other metals 
about copper. Perhaps that halm of as equally non-corrosive as bronze, 
thought explains why, in many in- Yet the engineer has made the bronze 
stances, the broad, general utility of pump practically standard for the 
copper has been somewhat lost sight handling of acid mine waters, not 
of liehind an impressive series of onlv because bronze stands up well 
laboratory tests, featuring "sunes but also because the bronze pump is 
sors to copper." The final test of a readily repaired on the job. To be 

metal’s service value is actual use, sure, some of the newer alloys con- 

and it is a matter of record that in slant ly coming to the fore are more 
many instances expensive apparatus resistant to certain forms of cor- 
built of, or using, materials whose rosion. In many cases, however, 
reputations were made through these are so difficult to machine, weld, 
special or laboratory tests failed he- forge or otherwise work that if a 
cause, in actual operation, conditions break occurs the entire plant or unit 
were present which could not have is thrown out of operation. 


Since the major responsibility of 
the chemical engineer is quantity 
production at a profit, and his tools 
are pumps, coils, tanks, digester, 
condensers, evaporators, kettles and 
similar apparatus, his most valuable 
metal is that which possesses to the 
greatest extent a combination of the 
essential qualities of easy fabrica- 
tion, heat conductivity, non-corrodi- 
bility and strength. 

Easy fabrication and its non-cor- 
rosiveness are the reasons why 
copper has been selected for so many 
types of apparatus used in the chemi- 
cal and allied industries. But the 
very ease w T ith which copper is made 
into even intricate shapes has some- 
times earned for it unjust condemna- 
tion and criticism. 

The naturally close, homogeneous 
structure of copper has occasionally 
been weakened by careless manufac- 
ture, with the result that instead of 
developing the inherent valuable 
properties of copper, they have been 
destroyed at the expense of its serv- 
iceability. 

Copper varnish kettle bottoms, con- 
densing equipment, candy kettles, 
milk evaporators, soup kettles, kettles 
in which sweet fillings for crackers 
are prepared, and other chemical 
equipment, carefully fabricated, are 
still in active service after 30, 40 
and 50 years of continuous use. 

A very desirable feature of copper, 
aside from its ability to withstand 
the abrasive and corrosive actions of 
the various materials used in the 
plant, is its factor of safety. Sub- 
jected to high pressures, if it fails 
copper does not “let go" at once but 
rather gives warning and time to get 
out of harm’s way. Other metals 
of brittleness and rigidity which have 
their elastic limit too near or equal 
to the ultimate strength fail all too 
suddenly. 

As extensive as the use of copper 
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COPPER JACKETED STEAM KETTLES. USED FOR COOKING "GUM" CANDJES, ol’ERNTING 
UNDER 85-LB STEAM PRESSURE 


already is, there are other uses, aside 
from apparatus, where it would seem 
logical and economical to use it. Cop- 
per, brass, bronze and other copper 
alloys have made good in condenser 
equipment for the handling of exces- 
sively corrosive fumes and liquids. 
Sheet copper ducts in ventilating sys- 
tems, particularly in chemical plants, 
indicate an advantageous use for 
copper. The commonly used materials 
are, to be sure, cheaper, but the 
success with copper in outdoor serv- 
ice of a similar character is a strong 
argument in its favor. 

In conclusion there is one con- 


T HE use of copper and its alloys 
in the chemical industry is de- 
pendent on the property of resistance 
to corrosion combined with good 
structural characteristics. Copper 
may be readily worked into requisite 
forms, although the methods of the 
coppersmith differ from those of the 
iron worker. Supplies of the metal 
are relatively abundant and cheap and 
when resistance to corrosion is neces- 
sary, the use of copper is usually 
most economical. 

But copper does not universally 
resist corrosion. Substances contain- 
ing ammonia and Its derivatives in 
the presence of watei; attack it quite 
vigorously, likewise nitric add and 
some of its derivatives. Some sul- 
phur compounds will cause the for- 


sideration that cannot be overem- 
phasized. Once the chemical engi- 
neer has selected copper or one of its 
alloys because of its resistance to cor- 
rosion or abrasion in connection with 
his particular problem, he would do 
well to consult with the experienced 
fabricator regarding the actual con- 
struction of his equipment. 

Hopper, brass, bronze or other cop- 
per alloys are not “cure-all” metals, 
hut when they are properly used and 
installed they offer advantages in the 
chemical industry that cannot be sur- 
passed bv commercially practical 
metals 


mation of copper sulphide, and if the 
surface be subject to flu id flow suffi- 
cient to eiode the layer of the sul- 
phide, progressive corrosion occurs. 
The usual practice of tinning the 
copper surface is no deterrent to this 
action. 

Oxy-acids, such as tactic, tartaric 
and malic, have a variable action, ap- 
parently dependent on the concentra- 
tion of water, temperature and 
presence of air. Maleic and fumaric 
acids attack copper and its alloys. 
A curious phenomenon is the solu- 
tion of copper and tin in the anhy- 
drous formic esters, stable crystalline 
compounds being formed. Further 
instances of specific corrosive action 
might be mentioned, but suffice it to 
say that each substance and process 


requires testing under working con- 
ditions. 

Use in Alcohol Industries 

Despite the instances of corrosion 
which have been given, the general 
usefulness of copper in the chemical 
arts is great and its use is increas- 
ing. In the alcohol industry, copper 
stills are standard equipment. Prop- 
erly built, a life of at least 10 years 
may be expected. The small quanti- 
ties of impurities in alcohol rapidly 
corrode steel and wrought iron. Cast 
iron is fairly resistant, but is more 
costly and cumbersome and, in addi- 
tion, usually of smaller capacity than 
similar copper equipment. 

In working the products of wood 
distillation, copper equipment finds 
extensive use. Methanol, acetone, 
methyl acetate, dimethyl acetal, alde- 
hyde and other substances have less 
action on copper than they have on 
iron. 

For the manufacture of esters, 
copper columns are most commonly 
used, and where kettles are used, they 
are usually of copper. Some of the 
rarer esters require enameled kettles. 
For the manufacture of ethyl acetate, 
copper is exclusively used. The acetic 
acid, except in the presence of air, 
has little action, and the dilute sul- 
phuric acid practically none. 

The use of copper in heating sur- 
faces is extensive. Burnished copper 
kettles are a common sight in the 
food industries. Copper tubing in 
evaporators is common. 

To sum up, copper is used to re- 
place steel and wrought iron wher- 
ever it satisfactorily withstands the 
corrosive action of the materials to 
be processed. Further consideration 
of this general basis of choice of 
material leads us outside the field of 
chemical equipment. 


When Copper Should Be Used in 
Chemical Equipment 

A Resume of Some of Its Desirable Properties as Well as Definite 
Limitations as a Structural Material 

By ,1ohn A. Steffens 

Consult iuk (Tumlml EiikUimt, Brooklyn, N V. 
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Jacketed Cast-Iron Kettles 

Certain Fundamentals Which Are Desirable Features 
When Cast-Iron Kettles Are to He Used 


By K < 

, I S lit ^ .-I 

of jacketed 
industries is 
hardly needs 
are used for 
for healing 


T HE extensive use 
kettles in chemical 
so well known that it 
comment. The jackets 
steam, for hot oil, 
batches and cooling them quickly 
with cold water, for a thousand and 
one kinds of chemical read ions in 
liquid phase. Therefore a brief con- 
sideration of a few of the desirable 
features of jacketed kettle construc- 
tion will he distinctly worth while 
Quite naturally the problems which 
are considered in this paper arc m 
general problems that we have en- 
countered in the manufacture of the 
Dopp kettle, and it is perhaps pardon 
able therefore to mention the suc- 
cessful solution of some of them 
For example, there are many dis 
tinct advantages in casting the kettle, 
the jacket and the reinforcing con- 
nection between the outer and inner 
shell all in one piece. There arc no 
rivets, bolts, seams or joints that 
work loose with the repeated con- 
traction and expansion inevitably 
experienced in this type of apparatus 
No leaks are possible such as occur 
frequently in two-piece kettle con- 
struction. 

Again, the composition of the iron 
which goes into the kettles must come 
in for very serious consideration In 
the first place, the tensile strength 
should be high, for in the larger 
type sizes of kettle 1 the demands are 
rather severe on the metal itself, 
and second, the' corrosion factors 
must be considered. As a matter 
of practice it has been f mnd desir- 
able in our works to use a special 
iron high in silicon and low in 
manganese and phosphorus, whidi 
has a tensile strength of from 25,000 
to 40,000 11) per sq.in. The silicon 
content must be balanced, of course, 
to avoid on the one hand brittleness, 
and on the' other hand rapid cor- 
rosion. 

Rapid Heat Transfer Dksirvrlk 

It is worth whi'u' recording an in- 
teresting test that was made on one 
of the Dopp kettles and that illus- 
trates a principle worth remember- 
ing. The inside of the kettle was 
coated with a thick grease and steam 
was turned into the jacket. In a 
short time the grease melted in 
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around opposite of each of the stay 
holts, showing conclusively that 
these bolts actually conduct the heat 
into the kettle at a more rapid rate 
than the surrounding iron. Thus 
it comes about that the stay-bolted 
(oust ruction and single casting which 
is standard practice in our fabrica- 
tion has facilitated the heat transfer. 

It is quite essential that kettles 
of this kind be tested to a high hy- 
drostatic pressure before shipment, 
and it is safe practice to use twice 
tin* working pressure of the steam. 
This applies not only to the jackets 
but to the kettle itself if it is to be 
used for pressure or vacuum work. 
The use of high temperatures in 


jacketed kettles is, of course, pos- 
sible now with heated oil, and tem- 
peratures of 575 deg. F. can be 
reached and maintained inside the 
kettle. With this kind of a process 
it is essential to have a leak-proof 
jacket. In such cases a welded steel 
jacket has no counterpart in cast- 
iron work except a one-piece cast 
construction. There the oil simply 
can’t get out.* There are other points 
which unfortunately have to be re- 
garded as trade secrets and are, 
therefore, of less interest to the tech- 
nical man in a symposium than to 
his other self when he acts as pur- 
chasing agent. For example, by spe- 
cially controlling the casting process 
and keeping the metal away from the 
molding sand a smooth surface can 
be obtained on the iron and no ma- 
chining or grinding is necessary. 
This process leaves a protective skin 
on the surface of the iron which acts 
as a protective coating. 


Ate rile 

Its Interest to Manufacturers and Users of Chemicals Lies in a 
Combination of Resistance to Corrosion and to 
High-Pressure, High-Temperature Work 


By Foster Milukfn, Jr 

I’M'- i< lent (if \t»Tlt< < '<> , 1 M< 
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achieved by 
‘ffort, but ori rare occasions by 
accident. When Aterite was first 
conceived, the idea in view’ was to 
produce an alloy of certain definite 
characteristics, and toward this end 
entire success was met. By a strange 
coincidence it w’as found that in ad- 
dition the resultant alloy had prop- 
el ties more valuable than any origi- 
nally contemplated, which automati- 
cally brought it into a field where 
P’eviously far from satisfactory re- 
sults had been obtained by the use of 
other metals. 

Since its introduction in the early 
part of HUG, Aterite has been used 
with remarkable success for two pri- 
mary services in connection with 
chemicals and for high-temperature, 
high-pressure work. 

(Tiemifai. 

To be of value in handling 


cals, a metal must 
primary attributes. 


hemi- 
possess certain 
First, of course, 
it must be resistant to corrosive ac- 
tion, and second, of almost equal 
importance, it must be resistant to 
erosive action. In addition it must 
be readily machinable, so that with- 


out the necessity of special equip- 
ment the average mechanic can 
make the necessary repairs. The 
metal must have a certain amount of 
strength and ductility in order to 
withstand the hard usage it is often- 
times called upon to bear at the 
hands of unskilled workmen. It must 
have all these characteristics as well 
as more minor ones and still be 
within a price which is not pro- 
hibit ivo. 

While Aterite will not resist the 
corrosive action of all chemicals, still 
it is proof against those most com- 
monly used, and in addition possesses 
all other attributes mentioned above. 

A concrete example comes to mind. 
Probably one of the most severe 
cases is on an acid agitator used in 
oil-relining work, where during the 
course of operations the sulphuric 
acid is changed from strong to very 
dilute. In such a service a certain 
refinery had got a maximum serv- 
ice of only 42 days, w r heroas an 
Aterite valve has now functioned 
without interruption for over 6 
years. This is only one of many 
cases and likewise applies to many 
other acids, such as acetic, hydro- 
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fluoailicic and chemicals such as alu- 
minum sulphates, etc., to say nothing 
of kindred lines like vulcanizing. 

Temperature 

For high-temperature, high-pres- 
sure work a most careful study must 
be made of a metal’s characteristics, 
as failure is apt to be of a most dis- 
astrous nature, both to property and 
life. To be of value ttfe metal must 
have many well-defined attributes. 

Too many engineers are prone to 
consider tensile strength as a de- 
ciding factor, when instead the yield 
point should be of main considera- 
tion. A metal for temperature work 
must not only have a high yield point 
but at the same time a good reduc- 
tion in area and elongation. It, must 
of necessity be dense, but at the 
same time exceedingly ductile, so as 
to give adequate warning before let- 
ting go. It should have a low co- 
efficient of expansion and contrac- 
tion, or if used with other metals, 
one which compares favorably. In 


T HE simple brasses and bronzes 
are not very widely used as cor- 
rosion-resisting metals in the chem- 
ical industry except under those 
conditions where relatively mild cor- 
rosive conditions exist. Each of these 
alloys resists normal atmospheric 
corrosion fairly well. Various bronzes 
have been used to a large extent in 
contact with sea water, where thev 
are used in ship propellers and 
sheathing. In spite of the fad that 
serious corrosion difficulties were en- 
countered by the United States and 
British navies during the war, brass 
is still considered to be far superior 
to steel for condenser tubes. Cor- 
rosion of brass condenser tubes has 
been divided into five classes. Vari- 
ous methods have been used to over- 
come the various kinds of attack, but 
the best method so far found has 
been a frequent, thorough cleaning 
of the tubes to remove all deposits or 
scale. 

There are some places where brass 
and bronze give satisfactory service 
in the chemical industry. Either will 
withstand boiling 10 per cent sodium 
chloride satisfactorily, and bronze 
resists corrosion fairly well when in 
contact with warm sulphurous acid 


addition the meial must have a high 
melting point and above all retain 
its properties at high temperatures. 

Aterite possesses each of these 
requirements to a marked degree, 
making it an admirable metal for 
high - temperature, high - pressure 
work. For valve work in such a serv- 
ice if is particularly suited, being 
the only known metal of which an 
entire valve can lie constructed, thus 
completely eliminating any difference 
in expansion or contraction of parts. 
Heretofore forged steel has been 
widely used, but after reaching 
temperatures of from 800 to 900 deg. 
F„ it rapidly deteriorates. Aterite 
has been used in various forms, such 
as valves and fittings on superheated 
steam lines, even as high as 1,250 
deg. F., 250 lb. pressure, without any 
deterioration. 

And so, through a coincidence, the 
alloy Aterite has been found and 
proved successful for the handling 
of chemicals and also for high-tem- 
perature, high-pressure work. 


solutions. There is one place in the 
chemical industry where bronze is 
apparently superior to all other com- 
mercial metals as a structural ma- 
terial- manganese bronze resists 85 
per cent formic acid exceedingly well ; 
in fact, it lasts almost twice as long 
as pure copper under similar condi- 
tions. This alloy is also known satis- 
factorily to resist warm dilute 
sulphuric acid solutions ranging in 
concentration between 1 and 2 per 
cent and under such conditions will 
outlast l>i ass about Iwo and a half 
times. 

There are several places in the 
chemical industry where brass or 
bronze must not be used. Ore of 
these is in connection with the han- 
dling or storage of ammonium 
nitrate. Although these alloys are 
not known to form explosive cor- 
rosion products, these products have 
a harmful effect upon the ignition 
point of certain explosives in which 
ammonium nitrate is used. Tin is 
thought to form sensitive compounds 
with ammonium nitrate, therefore 
tinned containers or bronze parts 
should not be exposed in any of the 
operations in connection with am- 
monium nitrate. 


A rather unusual but interesting 
type of corrosion takes place between 
copper, brass or bronze and organic 
amino compounds such as aniline, 
toluvline, etc. The copper of these 
metals readily replaces one of the 
hydrogen atoms of the amino group, 
the corrosive compound forming a 
thick crust on the metal surface. 
This crust is neither adherent nor 
protective. The above reaction is 
usually considered to be a high-tem- 
perature reaction, although instances 
are known where 3 per cent solutions 
of aniline in hydrocarbons have 
readily attacked copper at ordinary 
temperatures. 

K might be well to call attention 
to type's of the complex bronzes which 
have been designed particularly to 
overcome corrosive conditions. Ex- 
amples of these complex bronzes are 
Aterite, which is a nickel brass; 
Meco metal, a copper nickel zinc 
alloy, and Ampco, one of the alumi- 
num bronzes containing principally 
copper, aluminum and iron. There 
are several similar alloys on the mar- 
ket, but in most instances their com- 
positions are concealed by alloy num- 
bers or trade names. Some of the 
above alloys have variable composi- 
tion, hence a suitable composition 
may be selected for specific corrosive 
conditions. Most of the above alloys 
are usually subjected to some work- 
ing or rolling process previous to 
their fabrication, since their resis- 
tance to corrosion is increased and 
they possess greater structural 
strength. The manufacturers recom- 
mend these alloys for use with super- 
heated steam, hydrofluoric acid and 
the organic acids as well as some 
concentrations of sulphuric acid and 
sulphurous acids. They are not 
usually recommended for use with 
chromic, hydrochloric, nitric, picric 
or mixed acids nor for ammonium 
hydroxide. Pure copper is usually 
considered to he superior to any 
alloy for handling hot dilute acetic 
acid. Much better life is obtained 
from these alloys whim arrangements 
are made 1o keep oxygen or oxidizing 
materials away from them when they 
are exposed to corrosive conditions. 
It may be of interest to note that one 
of the above alloys was designed for 
the purpose of eliminating the neces- 
sity of casting under pressure. As 
far as the writer has heard the alloy 
gives excellent results in the foundry 
without the use of a riser. 

In any case, where brasses or 
bronzes are being considered, it is 
advisable to carry out corrosion tests 
as nearly as possible under operating 
conditions. 


Notes on Brasses and Bronzes 

They Resist Mild Corrosion — More Severe Conditions Met by Alloying 
With Manganese or Nickel — Tin Forms Very Sensitive 
Compounds With Nitrates 

By Harold F. Whittaker 
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Aluminum fur Chemical Construction 

Properties That Favor Its Fse for Equipment Fabrication 
and a List of Uses in Chemical Industries 

By K Ulwu.h 

Aluminum < '<»m|MU’ "l \m« 1 1 « .■ 

C CHEMICAL ENGINEERS arc al 
> ways seeking for materials 1o 
improve their plant equipment Each 
industry has its own problems m 
this respect, so a recital of some ol 
the experience gained in the use ol 
aluminum m chemical equipment 
may prove of use to those engaged in 
this profession. 

Since the utility of the material 
is based, first, upon its chemical be- 
havior and, second, upon its m’echan- 
ical properties, it has been found 
by experience that pure aluminum is 
more generally applicable to chemical 
apparatus than its alloys (with an 
exception noted below j. It is always 
desired that the chemical or product 
will read as little as possible with 
the container, and whenever the con 
tainer is acted upon, the products of 
the reaction should be colorless 
Pure aluminum tanks, vats, tab 
ing and cods fulfill this requirement 
Since the metal is generally used m 
the soft or annealed condition, the 
tensile strength may be consideied 
12,500 lb. per square inch fo» pui 
poses of design. This figure nun 
also 1 h i used as the tubing strength 
It has been found more satisfac- 
tory to make pipe fittings of an alloy 
containing a small amount of man- 
ganese, as this alloy gives a casting 
which max be subjected to a high in 
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Aluminum is used for vinegar 
containers and also for piping. 
There are also several large installa- 
tions where it is used as storage 
tanks for acetic acid. 

In the forest product field it is 
used for turpentine stills, wood dis- 
tillation stills and in this same gen- 
eral field for varnish kettles. 

Formaldehyde shipping containers 
of aluminum have proved very sat- 
isfactory. 

Gasoline fuel tanks of aluminum 
are widely used, particularly in air- 
craft. Similarly, aluminum parts in 
gasoline pumps for service stations 
have been approved by the Under- 
writers’ Laboratories. 

Aluminum wax cooling pans have 
an almost limitless life in the prep- 
aration of paraffine wax and do not 
in the least discolor the wax to the 
detriment of candles. 

Condensers and deodorizers are 
made of the pure metal in the veg- 
etable oil industry, as for example 
in connection wnth coconut oil. 

Gelatine and glue manufacturers 
use aluminum for cooling pans. 

Tartaric and citric acid manufac- 
turers use aluminum crystallizing 
pans. 

Rubber curing pans are made from 
aluminum. 

The list might be extended and 
new uses are found each year. A 
typical apparatus that has been de- 
veloped is illustrated in Fig. 1 and 
shows the adaptability of aluminum 
to chemical manufacturing. 


ternal pressure without “sweating “ 
The shapes in which apparatus 
can be built are almost limitless 


Nickel and Monel Metal 


This is due to the fact that alunn 
Hum can be formed by drawing, spin 
ning, beating, bending or b\ am 
other commercial method. The parts 
thus formed can be welded together 


A Brief Note on the Properties Which Give These Metals a Unique 
Value in Corrosion-Resisting Work 

By R. J. McKay 

I nl< i iiat mmil Ntrlo'l < '<> 


autogeiiouslx so that a seamless 
(without rivets) vessel may be con- 
structed of any size or shape to suit 
the particular needs of the chemical 
manufacturer. 

A description of some of the uses 
to which aluminum has been put in 
the chemical industry may prove of 
interest and use to those engaged in 
the manufacture of chemicals. 

With a few exceptions, as might 
be expected, tin* greatest success has 
been attained in the organic field. 
One exception is’ the use of alumi- 
num tubing in sulphur wells in place 
of iron tubing. Another use in inor- 
ganic chemical manufacturing is for 
crystallizing pans for ammonium 
sulphate. 


C CERTAIN qualifications are desir- 
> able in a metal for corrosion- 
resisting machinery aside from ac- 
tual resistance to corrosion. It should 
possess high strength, particularly in 
such utility tests as resistance to 
fatigue and to impact. It should be 
easy to machine, forge, cast, w r eld, 
solder, etc. An alloy should be of 
such a standard character that the 
composition does not change and the 
supply be constant and dependable. 
Knowledge regarding all its proper- 
ties should be available and acquaint- 
ance with such common character- 
istics as methods of working, resist- 
ance to corrosion, etc., should be 
widespread. 

The increasingly extensive use of 


pure nickel and Monel metal seems to 
indicate that they possess a healthy 
percentage of these properties. For 
example the tensile strength for hot- 
rolled Monel metal is 90,000 lb., for 
nickel 75,000, and the yield points 
50,000 and 25,000 respectively. These 
properties and the hardness and duc- 
tility can be controlled within limits 
by proper working. The metals can 
be machined, forged hot or cold, 
cast, cold-drawn, brazed, soldered and 
welded. Spinning requires consider- 
able power and frequent annealing; 
high temper cannot be produced. 

The Izod impact resistance of 
Monel metal is 114, as compared with 
mild steel 77 and forged copper 46. 
It resists acid corrosion by virtue of 
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its relatively low position in the elec- coatings, and therefore it is rela- of enameled equipment. As a typical 
tromotive series and oxidation by the tively resistant to effects of high example, the manufacture of cold 
pacifying effect of its 67 per cent of velocity and abrasion in conjunction cream as conducted by the Palmolive 
nickel. Combinations of as strong with corrosion. Further work is be- Co. may be cited. The various ingre- 
oxidizing agent as an acid solution ing carried out on these metals in diefits are agitated in a Pfaudler mix- 
will corrode it. Its corrosion resin- order further to justify the present ing tank located on the fourth floor of 
tance does not depend on protective confidence. the plant. When the consistency is 

fairly uniform, the batch is dropped 
to a conical enamel-lined tank sus- 


Enamel-Lined Apparatus 

Vitreous Enamels Constitute a Type of Surface for Chemical 
Equipment Which Is Useful With Both Corrosive Mate- 
rials and Those Which Must Not Be Contaminated 


pended from the ceiling of the third 
floor directly below the mixing tank. 
Here the product is agitated again to 
complete the emulsification and is 
then drawn off at th»‘ bottom into jars 
for distribution 


By Edward G. Miner 


Pm snlmi ;tritl < J « • in • i :il , r l 

A S IS well known, enamel -lined 
l equipment represents a type of 
construction which is practically in- 
dispensable for many processes in the 
chemical and allied industries, where 
non-corrosive and acid-resist ing prop- 
erties are essential. For use in these 
industries the Pfaudler Co. has devel- 
oped two different kinds of enamel. 
One, a brown enamel, is highly acid- 
resistant and is applied wherever con- 
centrated acids or other very corrosive 
materials are to he handled. The 
handling of caustics of any nature is 
not advocated, although this has been 
done successfully on occasion. The 
other enamel, blue-black, applied on 
most equipment, designed to handle 
weak acids, neutral solutions, etc., 
meets that general requirement which 
dictates that the container used in the 
process shall in no way impart any of 
its surface material to the product 
handled. 


’hr Pf.uullri Co . Unchain, N Y 

minting hot oil in the jacket it is 
possible to maintain temperatures of 
400 to 500 deg. F. without even 
slightly endangering the enamel lin- 
ing. For the handling of products 
with a high degree of viscosity, high 
boiling point, etc., this feature is ex- 
tremely valuable. It may be noted 
that the Columbia Graphophone Co. 
employs this method for melting 
beeswax in making records. 

There are also many products which 
are practically non-corrosive but 
which must be carefully protected 
against the slightest possibility for 
contamination. Food products, drugs, 
fine chemicals and other materials of 
similar nature fall in (his class. The 
problem of finding suitable containers 
for processing, handling and storing 
such delicate products is solved in a 
most satisfactory manner by the use 


Certain Units Have Keen 
Standardized 

Co-ordinated efforts toward stand- 
ardization have resulted in the devel- 
opment of certain units of general 
applicability in the chemical indus- 
tries. 1 These include: A standard 
jacketed still with reducing ell, which 
is used for the distillation of essential 
oils and acids, the reduction of fats, 
etc.; a standard jacketed dosed mix- 
ing tank with enameled steel agitator; 
an open evaporating or crystallizing 
pan which may be single shell or jack- 
eted as required; a standard utility 
pot which may be used for a variety 
of chemical operations. In addition 
special equipment covering a wide 
range of designs and applications is 
munufadurod. 

Em* tson I* ‘‘Kturulurdlziition 

of Euam* ltd \ pi hi i H I un for (’Inimical Pur- 
Cht HI i( M< 1 . \ol 27, p l, I)1B, Nov. 


Pressure Resistance of Enameled 
Welded Tanks 

Recent tests have indicated that 
enameled steel tanks, aside from their 
non-corrosive and acid-resisting qual- 
ities, have the ability to withstand 
very high pressures. Thus a Pfaudler 
tank in a recent pressure-resisting 
test conducted by the Pressure Vessel 
Committee at Washington withstood 
the hammer blow on its jacket up to 
1,600 lb. This demonstrates the 
strength of the welded construction 
used in this equipment. For details 
of manufacture, the reader is referred 
to previous articles. 1 

Another advantage offered by this 
equipment is that processes requiring 
very high temperatures may be con- 
ducted with minimum amount of dan- 
ger to the equipment itself. By cir- 

*8ee Chester H. Joifca, "Enameled Steel 
Manufacture," Chem. A Met,, vol, 26, p. 883, 
Sept. 9, 1921 ; Cheater H. JoneB, "Enamel - 
Lined Apparatus,” ChelH. A Met., vol. 26, 
p. 927. Nov. 16, 1921. 


Lead Pigments: Protective Materials for 
the Chemical Engineering Industries 

Chemical Engineers Should Become Better Acquainted With 
Advantages and Limitations of Paint and Pigments 

By J. H. Calbeck 


Inrrtim <>t K*s*ar<‘h, Euk1«* 

T HE chemical engineer, unless 
engaged in the actual manufac- 
ture of some of the many products 
in which lead is used, has little to do 
with lead pigments, except in the 
case of paints and cements, and it is 
along these lines that this paper will 
deal. Included among the lead pig- 
ments are the following compounds: 
basic carbonate white lead or cor- 
roded white lead, basic sulphate white 
lead or sublimed white lead, sublimed 
blue lead, red lead and litharge. 
Lead chromate and other colors con- 
taining lead will not be discussed. 
The painting done around an in- 


Lrttd Co , .liijilln. Mn 

dust rial plant falls into approxi- 
mately six distinct classes, which will 
be discussed in turn. 

1. General Exterior Work — The 
materials used consist usually of cor- 
roded white lead, sublimed white lead 
and sublimed blue lead purchased 
either in the paste form or in ready 
mixed paints. When purchased in 
the paste form, these pigments need 
to be mixed with proper amounts of 
linseed oil, drier and turpentine. 
When purchased as ready mixed 
paints they are ready to use. Ready 
mixed paint contains, in addition to 
the lead pigments, various percent- 
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ages of zinc oxide and inerts such as 
china clay and whiting. The advan- 
tages of lead pigments for these* pur- 
poses are generally known arid there 
are very few instances where thev 
are not entirely satisfactory. 

2. Interior Painitmj and Uccorat 
ivy— The necessity of well-painted 
and well-decorated interior in chemi- 
cal and other industrial buildings has 
of late been given much attention 
both from the standpoint of salet\ 
and sanitation and from the stand- 
point of efficiency and econorm In 
some instances white lead is em- 
ployed using special flatting vehah- 
for thinning instead of linseed oil 
Yet the most widely favored, pig- 
ments for this purpose are lithopom 
and zinc oxide, which are generally 
employed in mill whites and othei 
interior paints. 

3. Priniittif N(ie Work -Both steel 
and wooden structures should be 
primed as quickly as possible and 
should be primed with lead in oil or a 
good mixed paint if the subsequent 
coats are to give satisfaction. There 
is no economy in cheap primers. Sub- 
limed blue lead is exceptionally good 
for both wood and steel and may be 
used for the finishing coat if a dark 
color is desired. Red lead lias been 
used for years as a primer for iron 
and steel work and is preferred by 
many engineers. 

4. Protective ('oatnifjn for Iron 
and Steel As mentioned alnive, sub- 
limed blue lead or red lead should be 
employed for priming iron and steel 
work subjected to all except the most 
extreme conditions. These pigments 
sometimes fail m the neighborhood 
of acid plant s when* very high eon 
central ion of corrosive fumes an* 
given olf. In such eases tin* engi- 
neer should use bituminous, graphite, 
cement or other especially prepared 
paints. If t lie conditions are espe- 
cially bad, the finishing coats should 
be of sublimed blue lead or led 
lead, but usually the finishing coats 
an* of lighter hues GoiUractors find 
it a good plan to make each u>at a 
slightly ditleient shade, enabling an 
inspector to distinguish the different 


in these plants. Bituminous, graph- engineers to make these special-pur- 
ite and cement paints are usually pose paints all-purpose paints rather 
employed. than go to the additional trouble and 

G. Special Color Work — There is expense of buying a paint best suited 
jn addition to the above a large for the job at hand. This is often a 
amount of special color work to be costly mistake. There is no all-pur- 
done about a modern industrial es- pose paint. Yet many superinten- 
tablishmcnt. The advantages of dents insist in using a stack or roof 
painting fire plugs, switch boxes and paint for everv purpose about the 
pi jo-s supplying water, gas or oil, dif- plant, such as priming iron and steel 
ferent colors warrants the special work or repainting it. and then 
attention necessary to give each one wonder why it is necessary to repaint 
a characteristic color. Load is used so frequently, 

here m the red and yellow pigments, It appears, therefore, that the 
but those colors arc* usually obtained chemical engineer should become 
as ready prepared paints and this better acquainted with advantages 
ceitainlv is the most satisfactory way and limitations of each pigment and 
to obtain them should teach bis men how to use them 

There is a tendency among sonic properly. 


Building Receptacles of Vulcanized Fiber 

A Material of Widening Industrial Application Not Only for 
Containers but for Gears, Washers, and 
Other Mechanical Shapes 

By C. C. Bell 

Yu i -l*i i‘sid« nl. Aim in -in Yul< fini/.vd Filin* < \> \\ ilnurifctoji, I >• 1 

A LTHOUGH vulcanized fiber is turers and many other industries. 

not exactly a new material to With the increasing popularity of 
the chemical engineer, it may never- the automobile, a new market opened 
theless be worth while at the begin- which has since been continually 
ning to describe briefly what it is expanding. 

and how it is made. It is a cellulose Except for the use of fiber gears, 
product, manufactured from pure washers, bushings and other mechan- 
totton rag paper treated with zinc ical shapes, the chemical engineer is 
chloride. Following a washing proc- perhaps most interested in the adapt- 
er the product goes to the dry ability of vulcanized fiber for the 
house. The chemical action is ex- manufacture of receptacles and con- 
tremely constrictive, causing the tainers. In many industries in which 
sheets to buckle, and considerable chemical technology forms a vital 
pressure is necessary therefore to part, fiber cans, boxes and trucks are 
Hat ten them for practical use. This used successfully in the place of 
is done in power hydraulic presses, metal or wood, even though the 
which also function to press the ma- initial cost is materially higher, 
tenal into the shape in which it is The use in the rubber industry is 
finally sold an example of specialized application. 

At the time the product was first Here vulcanized fiber has been intro- 
dcvelnped, its only apparent marked duced in the form of compound pans 
was in the electrical trade, where the and barrels, although factory cars 
principal insulating material used are also made of it occasionally. The 
was vulcanized hard rubber. As a hard usage to which compound pans 
competitive material the new cellu- are subjected makes imperative the 
lose product gradually became use of a material presenting an enor- 
knnwn under the trade name of vul- mous resistance to wear. The 


coats easily. 

5. Spicitd Piiipo'ics In addition 
to this then* an* ceitam special pur 
pose paints, a huge quant it \ of which 
are used around industrial plants for 
painting' smokestacks, vats, tanks, 
roofs and equipment where acids or 
chemicals are used. Painting of con- 
crete work such as floors, stacks and 
tanks call for special paints. The lead 
pigments are not used extensively 


uni i zed hard rubber, although no 
vulcanizing process enters into its 
manufacture. 

Its Field of Usefulness 

The use of vulcanized fiber for 
electrical insulation was enormously 
developed. The high tensile strength 
of the material and its resistance to 
wear favorably impressed machine 
builders, boot and shoe manufac- 


light weight of vulcanized fiber is in 
its favor, but one of the most im- 
portant of its advantages is the fact 
that vulcanized fiber will not 
splinter, consequently there can be 
no chips or small material to fall into 
the contents of the pan. It is fair 
to assume that this same property 
will result in a more general use of 
these receptacles in other of the 
chemical and allied industries. 
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Chemical Stoneware and Its Applications 

Being Hand-Molded, Special Shapes Are as Available as Stock 
Designs for Use Wherever Corrosive Action Is Encountered 

By Maurice A. Knight 

Maurice A. Knight, East Akron. Ohio 


W HILE chemical stoneware is a 
ceramic material made from 
clay, its composition is very dif- 
ferent from that of ordinary stone- 
ware, pottery, tile or brick, since it 
will withstand the action of acids, 
alkalis and corrosive chemicals. In 
addition it must have mechanical 
and thermal properties that will 
enable it to withstand considerable 
shock and reasonable changes m 
temperature. For the acid-resisting 
quality the ware as manufactured in 
the writer’s plant does not rely on 
any glaze, enamel or veneer, but the 
entire body has this property. A 
salt glaze is applied for looks and 
finish, but plays no part in the acid- 
proof qualities. * 

When chemical stoneware was 
first brought on the market the sizes 
and designs were very limited, but as 
experience taught the manufacturers 
more and more about the compound- 
ing and nature of the clays used, 
the drying and firing, more varied 
and larger sizes and designs were 
evolved, until today nearly anything 
mechanically possible can be made in 
chemical stoneware. 

Although the properties involved 
in the manufacture of chemical 
stoneware have been covered in de- 


size, design and application of the 
piece. This drying is a very critical 
operation and one that must be 
thoroughly understood if the ware is 
to come through the fire in first- 
class shape. When thoroughly dry 
the ware is fired in periodic down- 
draft kilns, the tiring and cooling 
operation requiring 2 weeks. The ap- 
paratus is then drawn from the kiln, 
inspected, checked for measurements, 
tested, packed and shipped. On the 
average, making a piece of chemical 
stoneware requires from 4 to 8 
weeks from the start to the packing 
room, depending on size, thickness, 
design, etc., and 1 his time cannot be 
shortened without danger of losing 
the piece. 

Hand Work Facilitates Produc- 
tion of Special Designs 

Experience has shown that the 
only practical way to make good re- 
liable chemical stoneware involves 
hand work by skilled workmen, who 
must be able to read and interpret 
the most intricate blueprints. This 
phase of the industry should be of 
greatest interest to the manufacturer 
of chemical products, as on this ac- 


count he is not limited to standard 
designs for his process, but can have 
the apparatus made up to suit 
the requirements of each reaction. 
Furthermore, making apparatus to 
the customer’s blueprints or de- 
signs is not, as many suppose, a 
costly procedure, but is in fact com- 
paratively no more expensive than 
were they stock designs, for even 
stock designs in chemical stoneware 
are not made by machinery but by 
hand, as has already been indicated. 

As chemical stoneware is made in 
the form of various designs of pipe 
imd fittings in a wide range of di- 
ameters, in kettle designs, tanks, 
jars,* t <>u rills, receivers, storage jars, 
tower sections, distributors, tower 
packing, ejectors, blow cases, monkey 
pumps, faucets, manifolds, carboy 
stoppers, acid steam jets, brick, tile 
linings for tanks and towers, per- 
forated filler tile and filters, gener- 
ators, subliming pans, decanting jars, 
evaporating dishes, laboratory sinks, 
coils of many sizes and designs, *‘S” 
pipe, return bends, vapor pipe damp- 
ers, dipping baskets, pitcher and 
jugs, funnels, etc., there is hardly an 
industry that employs acids, alkalis 
or corrosive chemicals in its proc- 
esses that has not some use for 
chemical stoneware, so it can be 
briefly stated that chemical stone- 
ware is used and can be used in every 
industry where there is corrosive ac- 
tion of any kind. 


tail in a previous article, 1 a brief re- 
view may not be out of place bore. 
The raw clays which come from 
various parts of the United States 
and from foreign countries are first 
prepared through the use of special 
machinery so that they are of the 
right consistency and fineness for 
use. They are then washed, screened 
and filterpressed, after which they 
go to the blending room, where they 
are mixed in the proper proportions 
to form the different bodies. Seven 
different bodies are used for chemi- 
cal stoneware, each designed for a 
particular service with due regard to 
the type of corrosion which will be 
encountered by the finished appa- 
ratus. After thorough aging, the 
prepared clay is ready to be molded 
by hand into the desired shapes. 
Then the ware must be carefully and 
evenly dried in a mechanical drier 
in a hot room or J>y natural drying 
in an open room, depending on the 


’Chester H Jones, "Chemical 
Manufacture," Chnn. d Met., vol. 
Au sr. 17, 1921. 
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Glass in Chemical Industry 

A Material Which Is Having an Increasingly Wide Use in Chemical 
Industry — Its Interesting Development 


By J. F. 

Th«‘ Kimble 

G LASS as a material for indus- 
trial construction has been 
known and used for some time. 
Recently, however, it has seen new 
application in the use of low-expan- 
sion glass for the fabrication of 
pieces much larger and heavier than 
any previously attempted. The prop- 
erties of glass which make it a 
desirable element in industrial 
chemical engineering practice are: 
M) its transparency, (2) its pos- 
sible perfection of finish, making a 
“glassy finish” a byword for supreme 
smoothness, (3) resistance to chem- 
ical attack, (4) the facility with 
which it can be blown, drawn, 
pressed or cast. All these properties 
are not inherent to the highest de- 
gree in all glasses, and usually a 


Greene 

Glass (Ni 

glass which rates high in one de- 
sirable quality will be less suitable 
in another respect. 

The disadvantages of glass are 
likewise more apparent in some 
types than in others. They are: 
(1) brittleness and (2) low tensile 
strength in the piece, due to the 
enormous influence of scratches and 
cracks. Two other properties that 
come in question are resistance to 
heat shock and ease of annealing. 
Glasses vary widely in the possession 
of these qualifications. 

Having in mind the necessary 
properties of the material which is 
to compose any industrial piece, the 
chemical engineer will arrive at a 
reasonable decision by considering 
how well any commercial glass meets 
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his specification and how its total 
cost (first cost and maintenance) 
will compare with that of any other 
material from which the piece mijrht 
be fabricated. It will sometimes be 
found that a very expensive material 
will be cheapest in the end, due to 
low maintenance costs and fewer in 
terruptions to production. In othei 
cases the cheapest possible material 
will be the only one really eco 
nomical. 

In application where transparent 
is the determining factor, glass is 
almost without a rival. Such appli 
cations are sight feed glasses, high 
pressure gage glasses, glass plates 
for peep holes, etc. Sight ' feed 
glasses, gage glasses, etc., are usually 
connected to a metal fitting. In 
selecting a glass for this service, ac 
curaev of sizing should be consul 


tubes.” for pipe lines in the powder 
industry is an application of long 
standing. The well-known Hart con- 
denser, with tubes 2 in. m diameter 
and t; ft long, is si ill another appli- 
cat ion 

It. else of fabncation makes glass 

desirable material for many appli- 
r -it jt ms where transparency and re- 
-i.., lance are not especially necessary. 
Jets and no/./.les of various types and 
v’i/.es are readily made of glass. The 
tire-poll shed finish gives a nozzle 
which offers the minim uni resistance 
to flow, and allow's a perfectly un- 
troubled stream to issue. Such jets 
are usually made from glass tubing 
h\ reworking at the lamps, although 
larger sizes could be blown in a 
mold. 

There are numerous small parts 


and fittings in use in the chemical 
industries which could be made of 
molded or pressed glass, doing away 
with expensive alloy metals and ma- 
chine work. The glass piece would 
besides be of good resistance to 
chemical attack and could be fabri- 
cated from a glass having the neces- 
sary strength and resistance to heat 
shock. 

Before settling on the final design 
of parts which could lie made of 
glass, it is well to inform the manu- 
facturer of the service under which 
the material is expected to stand up. 
He may be able to suggest minor 
changes in design which will greatly 
increase case of manufacture. A 
serious consideration of industrial 
glass shapes and products will well 
repay the designing engineer. 


cred, since a good fit is essential 
The glass should be selected to meet 
the temperature, pressure and heat 
shock requirements of the partieu 
lar use. The more trying these are 
the more expensive glass must be 
used. 

For resistance to chemical attack, 
glass is excelled in some instances by 
tin and platinum. It is superior to 
them in its resistance to phosphides, 
sulphides ami the halogens. Earth 
enware has the disadvantage of 
porosity, and chemical stoneware 
improves in resistance as it ap 
preaches a glass in composition. No 
glass offers complete resistance to 
strong alkalis. However, much glass 
is used as small parts of electro 
lytic caustic plant, because the at- 
tack that takes place does not harm- 
fully contaminate the caustic and the 
pieces can easily be replaced. I bus 
are used brine wells, a molded tube 
11x19 in. with a !-in. hole drilled in 
the bottom and caustic tubes, eccen- 
trically shaped tubes about 12 mm. 
in diameter. The man u fact me of 
thoM small parts in any other male- 
rial than glass would be more expen- 
sive and not so satisfactory in iwe 

The Newer I’ses of He ass 

At a recent application of glass 
as a resistant material was de- 
scribed by F. (\ Zeisberg in a late 
number of ('hrm X Mrt. Small 
glass rings were used as a tower 
packing. It is possible to make glass 
rings very much smaller than earth- 
enware or stoneware rings and as 
a result obtain' a packing material 
with an enormously increased sur- 
face in a given volume. The use of 
glass pipes, known as “powder 


Industrial Pyrex 

The Material Is Discussed From the Standpoint of "Desirable Basic 
Characteristics and the Methods of Fabrication 


1^ A. E. Marshall 

Consult lug Kiigin^r. Ttttltimon M»! 


T HE interest displayed by chem- 
ical engineers and manufacturers 
in the adaptation of By rex glass to 
plant uses has resulted in a continu- 
ous progression of development work 
and ha.a also provided an indication 
of the demands of the chemical in- 
dustry for mat maals with acid- and 
heat resisting properties. 

In a previous article published in 
( In w. X Mrt. an outline w'as given of 
the initial stages of applying a ma- 
terial, familiar in laboratory shapes 
and sizes, to actual plant-scale oper- 
ations. The present article is a sum- 
mary of more recent developments 
and the reasons which lend interest 
to the future possibilities of Byrex 
in the industrial field. 

A general consideration of the 



Fig. l— inspector examining a 24-in. dlanc 
otor 1’yrex dish by means of a polarized 
light. 


essential requirements for plant con- 
struction materials indicates the fol- 
lowing as desirable qualities: 

Basic Requirements 

1. Resistance to chemical corro- 
sion over a wide range of temper 
at u res. 

2. Resistance to heat and to 
changes of temperature. 

2. A reasonable degree of mechan- 
ical strength. 

4. Possibility of production in a 
variety ot shapes. 

5. A cost w r hich makes the com- 
plete plant unit a commercial pos- 
sibility. 

No single manufactured product 
completely meets all of these require- 
ments, although nature has provided 
certain precious metals which pos- 
sess ideal characteristics. In the 
case of precious metals, however, the 
quantities available and high cost 
largely remove them from consider- 
ation as industrial possibilities. 
Plant materials have therefore to be 
selected with due regard to a balanc- 
ing of useful properties against 
known limitations. 

A survey of the chemical and phys- 
ical characteristics of Pyrex indi- 
cates many desirable factors coupled 
with certain present limitations in 
size which somewhat restrict its field 
of application or call for the develop- 
ment of new types of construction 
based on available shapes. Some of 
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Kik 2 End view of a 6-in. Pyrex .socket 
pipe showing uniformity of wall ol socket 
portion. 


the basic engineering data for Pyrex 
glassware follow: 

.specific Kravity . 2 2» 

specific heat, . . 0 20 

LhiHlicitv coefficient 6230 kj? persti mm 

Linear expansion coefficient 

( 1 9°-350 t: C ) 0 0000032 per Uck ( 

riiernml RonducUvity 0 0027 

Eloetricul resistivity. 

(surface) I0 14 ohms at 34 per’cent hmnnlii\ 

Mineral acids, with the exception 
of hydrofluoric and phosphoric, have 
no appreciable action up to theii 
respective boiling points. 

Limitation on Size Variks With 
Method of Fabrication 

The limitations of size which have 
been referred to are of importance 
to the engineer, as lack of this infor- 
mation may call for substantial 
changes in design. An appreciation 
of the present limits can best be se- 
cured through a consideration of the 
various processes employed in fabri- 
cating industrial Pyrex. The prin- 
cipal methods of production are: 
PresH'ng, blowing and working by 
lamp. 

The maximum size of a pressed 
article is a factor of weight of glass 


to the intended use. Condenser parts bend nitric acid condenser, hydro- 
made in molds can be held to V& to chloric acid coolers, pipe lines for 
in. walls and high cooling effi- acid gases and liquids, small tanks 
eiencios secured in the complete and pots. 

condensing apparatus. Conversely, 2. 'Uses where resistance to heat 

socket pipes can be made with heavy sh<x*k is desirable: Condensers for 
walls to withstand the abuse of care- organic liquids, parts for tubular 
loss handling and mechanical shocks, evaporators, receivers for hot con- 
FiH. 2 is a photograph of a 6-in. donsates, etc., pans and trays for 
socket pipe viewed from above the driers. 

socket. It illustrates a desirable 3. Uses where purity of product 
thickness for the socket portion and is essential: Evaporating and crys- 
also shows the uniformity of wall, tallizing dishes, pipe lines for liquid 
Present sizes of mold-blown ware food products, drying trays for bio- 
range from 72 liters capacity for logical*, alkaloids, etc., tanks for 
tlask or retort shapes to 12-\n. diam- precious metals solutions, reels for 
eter for socket pipes and cylinders, silk dyeing machines. 

The third process, working in the 4. Lise s involving transparency: 
lamp, is an extension of glass-blow- Sight glasses for stills, etc., gage 
ing practice to the manufacture of tubes for boilers, tanks, etc., tail 
complex shapes incapable of produe- boxes for distilling columns, sight 
lion by pressing or blowing. T's, Lis pipe sections for chamber plants, ap- 
and other fittings are made by lamp paratus for photochemical synthesis, 
working and have a present limit of The majority ot the applications 
3-in. bore. Lamp work is also re- given above relate to complete pieces 
sorted to in the attachment of side of equipment, so in these cases spe- 
connection, spigots, etc., to articles cial features of construction are not 
produced by the mold-blown process, involved. The user of industrial 
All three processes are being grad- Pyrex should remember, however, 
ually developed toward the produe- that while the material has a re- 
turn of larger sizes, and an evidence markably low coefficient of expan- 
of this progress is best supplied by sion, it should not he heated by a 
a comparison of material available 6 direct flame. Suitable provision in 
months ago and at the present time, the design of the heating arrange- 
The final limits of size will of course merit to obviate direct flame contact 



Fill TYl’K'Ali UYKEX SOCKET PILE 


and nature of shape. Simple shapes 
such as hemispherical dishes can be 
made 24 in. in diameter, 30 liters 
capacity; such a dish shown in Fig. 
1. More complex shapes have smaller 
limits, centrifugal pump liners, for 
instance, being a possibility up to 
15 in. maximum diameter. Pressed 
shapes are desirable whenever fairly 
accurate external dimensions are de- 
sired, although it should be realized 
that the precision of a machined 
metal product cannot be obtained in 
Pyrex except with an extremely high 
rejection factor. 

The second process, blowing, is re- 
stricted, in the case of industrial 
Pyrex, to blowing into molds. This 
gives a useful degree of external sur- 
face accuracy and also permits manu- 
facture with wall thicknesses adapted 


be set by structural consideration, 
but these limits are a long way be- 
yond any of the available methods 
of manufacture. 

Uses of Industrial Pyrex 

Industrial uses of Pyrex can be 
grouped under specific applications 
of properties, as this method affords 
a useful guide to the consideration 
of new apparatus not included in the 
list. Four classifications have been 
followed in preparing the summary, 
although it will be recognized that 
in some cases several factors are 
concerned in the one piece of equip- 
ment, 

1. Uses where acid resistance is 
important: Acid distillation sets, 
Hart nitric acid condenser tubes, “S” 


does not imply any appreciable loss 
in utilization of heat units. 

Pyrex pipe lines, whether of the 
flanged or socket type, call for modi- 
fication of usual methods of con- 
struction. Flanged pipes are not 
bolted together direct, hut use is 
made of an extra pair of loose flanges 
(aluminum, cast iron or pressed 
steel) and external rubber gaskets 
between the metal flanges and the 
pipe. The surfaces of the Pyrex 
pipe flanges are ground true and 
suitable gaskets inserted. 

Socket pipes should not be ce- 
mented with hard setting socket 
fillers, but a cement employed which 
will give the desired resistance to 
the acid gas or liquid with retention 
of plasticity. An asbestos rope ring 
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forced into the bottom of the socket 
space has been found often to be a 
desirable feature of this form of con- 
struction. 

Development work on a number of 
new industrial applications of By rex 


is being actively carried on, and it is 
confidently expected that Pyrex will 
soon pass from the “new material” 
stage and become one of the accepted 
standard materials for chemical plant 
construction. 


Vitreosil in Arid Manufacture 

Greater Facility of Manufacture Has Permitted a Wide Extension 
of the Use of Fused Silica in Industry 

lb S L Tylir 


r T^HK early manufacture of fused 

JL quartz was carried on bv thi 
blowpipe method, the oxy hydrogen 
flame used as the source of the heat 
for fusing rock crystal. Later de- 
velopments made possible the use of 
electrical energy as the source of 
heat and with this the possibility ot 
producing much larger pieces and a 
greater range of shapes than had 
even been practical before 

Pure fused silica has a melting 
point at about 1,750 deg. U. It 
softens slightly at 1,400 deg (' but 
does not reach the truly fluid eomli 
t ion until temperatures well above 
2,000 deg (’. are reached and at these 
temperatures only under increased 
pressure. At a temperature of about 
1,100 deg. C. there is a reversion 
back from the vitreous state to the 
crystalline state, but this change is 
very slow. At higher temperatures 
the devitrification is more rapid, but 
at no point does it occur suddenh 
The coefficient of expansion of fused 
quartz is 0.00000054 per deg. C. oxer 
the range of 0 to 1,000 deg. (\, this 
being the lowest coefficient of ex- 
pansion of any material known over 
a similar range. 

High Uoukosion Resistance 

It is not affected in any wav bv 
any of the mineral acids with t h»* 
exception of hydrofluoric acid and 
phosphoric acid at high tempera- 
tures. It can be used in the handling 
of solutions or the making of fusions 
where conditions are acid or neutral. 
Alkaline solutions or fusions react 
directly with vitreosil. Ammonia is 
the exception to the foregoing. 

Because of its high acid-resistant 
nature fused silica has been exten- 
sively used in the concentration of 
sulphuric acid, the cooling and con- 
centration of nitric in the cooling 
and absorption of hydrochloric and 
also in the concentration of phos- 
phoric acid and other corrosive 
liquids such as zinc chloride. 

The sulphuric acid concentration 
units are of the cascade type com- 


posed of a number of basins with 
long spout set m cascade over the 
fire flue. The weak acid is fed in at 
the upper end of the cascade and 
flows by gravity to the lower and 
hotter portion with a continuous in- 
i reuse in concentration of the acid. 
In this type of plant the fire gases 
are kept entirely out of contact with 
the acid itself and the silica does not 
introduce any impurities into the 
acid, so the concentrated acid ob- 
tained contains no added impurities. 
The cascade type of concentrator is 
generally limited to the production 
of sulphric acid 66 deg. Re. 

In the cooling and condensation of 


nitric acid vapors the S bend type of 
plant is used and from these units an 
acid of very good quality and 
strength are obtained. No difficulty 
whatever is experienced in the pack- 
ing of the joints, and by operating 
the condenser on the reflux principle 
the majority of the acid obtained is 
water white. 

The Siliuv Absorption Vessel 

The cooling of hydrochloric acid 
gas, whether obtained by the salt 
sulphuric acid or the combustion 
method, is carried out in S bends 
which are thoroughly water cooled 
and the absorption is carried out in 
a new absorption unit which has al- 
ready been described. (Chem. & 
Met., Aug. 2, 1022, vol. 27, No. 5.) 

Fused silica, because of its low co- 
efficient of expansion and good heat 
transfer, is especially well adapted 
to the cooling of corrosive gases. It 
is compact in design and light in 
weight, which tends toward reducing 
erection costs considerably. Indica- 
tions are that the field for this ma- 
terial will be bigger and more exten- 
sive in the future because the greater 
facility in fabrication has permitted 
the manufacture of numerous shapes. 


Fused Silica in Kadiuni Production 

Replacing Expensive Porcelain Ware, This Material Has Established 
Its Industrial Utility— Some Hints About Its Use 


AT the 
A 1914. 


By (Ti arles H. Viol 

1‘iitMlm. Vanadium To of Am 

outbreak of the war in 
we were using in our re- 
fining operations, which involved the 
fractional crystallization of thou- 
sands of pounds of radium barium 
chloride per year, the best porcelain 
which the market afforded, this be- 
ing the Royal Berlin porcelain. The 
war soon ended our ability to secure 
these porcelain dishes and we hit 
upon the use of the larger sized 
xitreosil fused silica dishes. At that 
time the dishes were not as large as 
we would like nor were they pro- 
vided with an altogether satisfactory 
lip. but in all other respects they 
were eminently satisfactory, and in 
their durability they were superior 
to porcelain. Later we were able 
to secure the larger dishes with the 
good pouring lip as manufactured 
for the sulphuric acid concentration 
work, and this form of dish has 
given us the greatest satisfaction, 
fulfilling every requirement that 
could reasonably be asked in ware of 
this class. 

Enameled metal would probably 


be more durable, but an investigation 
of this ware convinced us that the 
cost was prohibitively high for our 
particular use and while, from the 
standpoint of mechanical strength, 
it might be more durable than the 
silica, it is problematical whether 
such ware would withstand, as well 
as does the silica, the fumes and acid 
liquors which would come in contact 
with it. 

Wooden Stirrers Diminish 
Breakage 

We have had breakage with this 
ware from time to time, a large part 
of which was traceable to the use 
of heavy glass stirring rods, which 
have since been replaced by wood. 
With this change we have been able 
to heat the dishes directly over a 
gas flame, supporting the dish by 
contact with a metal plate provided 
with a circular opening, and this 
rather rough treatment of the ware 
more than anything else goes to 
show the sturdy quality of the fused 
silica. 
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The Summary of the Week 


The weighted index of chemical prices showed a 
moderate reduction for the first time in weeks, reflect- 
ing, to a large extent, an easier situation in fertilizer 
materials. 

Phenol on spot, resale parcels, sold at 53(u 55c. per lb., 
which compares with 26c. per lb. the contract price 
at which producers are making deliveries. 

Firmer prices were named in some directions for 
citric acid, spot and shipment. 

Cables from Europe reported a higher market for 
tartaric acid and cream of tartar. 

Shipment prices on German chemicals are unsettled, 
with doubt about deliveries. 

Consumers of cresylic acid appoint committee to 
petition Tariff Commission for reduction in tariff duty 
on this material. 


Trial examiner of Federal Trade Commission recom- 
mends dismissal of complaint against the Procter & 
Gamble Distributing Co., charged with selling its goods 
with a guarantee against price reduction. 

Estimates on supplies of calcium arsenate show in- 
crease over earlier figures, but still indicate a shortage. 

Caustic potash and potash first sorts sold at higher 
prices in the spot market. 

Consolidations of large manufacturing companies 
reported, with others in prospect. 

Prices for linseed oil were advanced 3c. per gallon 
on the scarcity of spot stocks. 

Federal Trade Commission announces that its in- 
vestigation into arsenic and calcium arsenate situation 
fails to disclose any concerted effort of producers to 
manipulate prices. 


Uniform Sales Contract for Heavy Chemicals 


A S reported last week in the news 
columns of Chem. & Met ., the 
Salesmen’s Association of the American 
Chemical Industry has taken up the 
question of adopting a uniform contract 
to be used in transactions involving 
heavy chemicals. Through a committee, 
consisting of men prominent in the 
industry, the association already is 
engaged in the preliminary work of 
drawing up the provisions of a suitable 
contract. The committee will welcome 
suggestions and constructive advice 
with the sole purpose in view of pro- 
ducing a document that will meet with 
the approval of the trade and will 
operate efficiently. 

The advantages of such a contract 
are apparent. To begin with, there is 
no good reason why a standard con- 
tract for heavy chemicals should not be 
adopted and put into operation. There 
are many reasons— reasons making for 
economy, efficiency, simplicity and 
avoidance of possible* misunderstand- 
ings— -why a uniform contract should 
supersede the individual and sometimes 
widely varying contracts now in force. 


Trading in imported vegetable oils 
is regulated by a contract that has been 
universally adopted by importers and 
dealers in these oils. There are two 
features to this contract to which we 
would direct the attention of the com- 
mittee now engaged in working out a 
contract for the heavy chemical trade. 

In the first place, it was sponsored 
by the New York Produce Exchange 
and functions under the sanction and 
protection of that institution. Buyers 
and sellers alike have implicit con- 
fidence in a contract wherein terms and 
conditions have been standardized and 
where the contract is labeled with 
the official approval of a recognized 
organization. The proposed chemical 
contract will be similar in this respect — 
that it will be representative of an 
organization of acknowledged standing 
in its own field. 

This leads up to the second feature 
to which we have referred, consisting 
in a clause in the vegetable oil con- 
tract wherein it is provided that any 
disputes arising out of the contract 
shall be submitted to arbitration in 


accordance with the rules of the 
Produce Exchange. These oil contracts 
can carry an arbitration clause because 
there is an organization ready and 
equipped to handle the arbitration. A 
contract espoused by the Chemical 
Salesmen's Association likewise can 
carry an arbitration clause with ar- 
bitrations conducted under the auspices 
of the association. 

The advantages of arbitrating com- 
mercial disputes may be briefly summed 
up in the words of the past president 
of the National Association of Credit 
Men in session last week: 

“Aside from the settlement of dis- 
putes in commercial transactions, the 
arbitration plan could comprehend dis- 
putes over contracts in allied fields. 
Why should the dockets of courts be 
congested? Why should delays be 
suffered in the adjudication of conten- 
tions when arbitration would insure 
justice and with very considerable sav- 
ing in time and cost?" 

We respectfully commend the ar- 
bitration clause as an integral part of 
the contract for heavy chemicals. 
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Government Investigations Establish 
Validity of Calcium Arsenate Prices 

Federal Trade Commission Reports Production Inadequate for 
Demand — Supply Larger Than Had Been Expected 

T WO separate investigations by the was made in response to a Senate reso- 
government have failed to disclose lution. Demands for an inquiry were 
any evidence of concerted action by based upon wide variations in the price 
manufacturers of calcium arsenate to of calcium arsenate. Prices, which in 
fix prices. One inquiry, by the United October, 1022, ranged from 10 to 12 
States Department of Agriculture and cents a pound, increased rapidly during 
the Geological Survey in response to a the next, 20 to 60 days, and in February, 
Senate resolution, found that uncer- 1022, had reached a range of 18 to 10 
tainty of the demand was responsible merits 

for the present shortage of the in- . 0 , . . . 

so, 'tic-ill, ■, resulting in price vnrinhun. Increased Supply .n S.ght 

that were not brought about by price In connection wit'h the supply of 
fixing. In a preliminary report just , a lnum arsenate B. K. Load of the 


heavy that it was impossible to produce 
material to meet it,. As the situation 
stands today, t*here are probably several 
million pounds of material which will 
be available for this late demand, if 
present manufacturing programs are 
carried out, but, as has been pointed 
out, this production will be reduced 
somewhat if the demand continues to 
fall off. 

“Furthermore the prices at which the 
arsenic has been purchased are such that 
the manufacturers cannot afford to turn 
it into calcium arsenate to sell at a 


rill* it uuuuu, uncancu la muiv uuimg , 1 t. 1 a 

i /. , , ! T / , price very much below the present 

he next, .SO to 60 days, and m bebruary f , thpy wi „ take no chance 

ha(l '™' h( “ <! a ranKl ‘ of 18 10 19 on overproduction. At the same time, 


fixing. In a preliminary report just , a lnum arsenate B. K. Goad of the 
made public, the Federal Trade Tom- Bureau of Entomology estimates that 
mission, which also investigated the twenty -five million pounds will have 
calcium arsenate industry, confirms i H . ( .„ made available by June. This is 
these findings. practically double the amount of the 

tr . . .. .. estimate ma<le last October. “This 

o n air rat ices ^ieat increase has not been brought, 

“No widespread or important spot if ic about,” says Mr. Goad, “by any sudden 
cases of unfan practices in the trade,” discovery of a large quantity of mate- 
says the commission in summing up its nal, but merely by accelerated produc- 


however, if we may judge at all by 
Increased Supply in Sight past experience, the late demand will 

be far in excess of the margin avail- 
In connection wiflh the supply of f or ps satisfaction. In other words, 

Iciutn arsenate B. K. toad of the as near ] y as ( . an be foretold at this 
ireau of Entomology estimates that evpn w j tb continued maximum 


report, “have been found down to I lit* turn throughout the raw arsenic-produc- 

present stage of the inquiry.” mg industry, together with readjust- Chemical Salesmen to Meet 

The commission concludes: ments in programs throughout the W 1 1 

“The gieat increase in the Southern arsenic-consuming industry, resulting Weunesaay 

demand foi calcium arsenate and the in more arsenic being used for calcium The April meeting of the Salesmen’s 
inadequacy of the available supply of arsenate production than was antiei- Association of the American Chemical 
white arsenic prevented the insecticide rated at first.” Industry will be held Wednesday eve- 

manufacture is from producing sutli n . n ,, ,, nff ning, April 18, at the Chemists’ Club, 52 

cient quantities of calcium arsenate to ©man as a e East 41st St., New York City. Din- 

meet this demand, the result being a Continuing, Mr. Coad says: “About ner will be served at 6.30 p.m. sharp, 


twenty-five million pounds will have p ro( j uc tj on 0 f calcium arsenate and at 
been made available by June. This is p r j ( . ps now prevailing, there will be a 
practically double the amount of ’ the definite shortage of calcium arsenate 
estimate ma<le last October. This b {j mp ( j us tj n jr becomes active, and 
gieat increase has not been brought probab]y sonu . wbat earlier, but this 
about, says Mr. Goad, by any sudden sbor t a g p wl ]| not be nearly as acute as 
discovery of a large quantity of mate- was an ticiy>ate<l in the early fall.” 
nal, but merely by accelerated produc- 


Chemical Salesmen to Meet 
Wednesday 

The April meeting of the Salesmen’s 


white arsenic prevented the insecticide rated at first.” Industry will be held Wednesday eve- 

manufacturers from producing sufii n . n ,, ,, nff ning, April 18, at the Chemists’ Club, 52 

cient quantities of calcium arsenate to ©man as a e East 41st St., New York City. Din- 

meet this demand, the result being a Continuing, Mr. Coad says: “About ner will be served at 6.30 p.m. sharp, 
marked increase in the price of white the first of February a survey of the but members and their friends are 
arsenic and of calcium arsenate during situation showed that apparently around urged to be on hand early for the pur- 
the seasons of 1922 and 1923, eighteen or nineteen million pounds had pose of getting acquainted. H. B. Prior, 

“The low price paid in the State of already been contracted for delivery by chairman of the entertainment com- 
Georgia during the term of the Sherwin- the manufacturers, and the margin thus mittee, has arranged an interesting pro- 
Williams contract with that state was, left for sale was comparatively small, gram for the occasion. The principal 
in part ut least, responsible for the Since that time, however, there has speaker will be Paul T. Cherington of 
opinion that an injustice was being done been u decided lull in buying, and a the J. Walter Thompson Company, one 
by the insecticide manufacturers to considerable amount of cancellation of of the leading firms in the advertising 
those customers outside the state who these contracts by jobbers and others, field. 

were paying a price as high in some who had bought without any very Mr. Cherington was formerly profes- 
cases as 100 per cent greater than that definite idea of the amount they would sor of marketing in the Graduate School 
named in the above-mentioned contract, be able to distribute. As a consequence, of Business Administration of Harvard 
an opinion which was shared by the for at least the past few weeks the University and later was secretary- 
Georgia consumers after the expiration manufacturers have for the first time treasurer of the National Association 
of this contract, when they likewise had been confronted with the possibility of of Wool Manufacturers. He has had 
to pay similarly high prices for calcium production of material for which there a wide range of experience on the gen- 
arsenate. is no immediate demand, and if this eral subject of merchandising and ad- 

situation continues very long, we must vertising and has earned a reputation 


Demand Has Fallen Off 


No Evidence of Price fixing expect some curtailment of 

“While efforts were made by the in- arsenate production programs, 
wcticide manufacturers to establish ^ ,, Predicted 

an association, one of the objects of 

which seems to have been the adjusting “Every year so far, since 


expect some curtailment of calcium as an able writer and a clear speaker, 
arsenate production programs. He will speak on the subject: “Prob- 

lems Experienced in Marketing a Con- 
Shortage Is Predicted sumer Product.” The speaker will be 


secucme manuiHciururs iv csimiusu a . , „ , " “ . 

an association, one of the objects of Shortage Is Predicted sumer Product ” The speaker will be 

which seems to have been the adjusting “Every year so far, since calcium introduced by Charles Wadsworth, 3rd, 
or at least discussion of price dis- arsenate* has been used for cotton dust- assistant editor <pf Chem. & Met., who 
crepancies, it ‘ does not appear that ing, we have seen a very heavy last- will also outline a program which has 
these efforts resulted in price-fixing or minute demand during the months of been suggested with the idea of making 
open-price activities.” May and June, and particularly during these meetings more interesting and 

The investigation by the commission 1922 this demand was so exceedingly beneficial. 
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German Chemical Exports 
Are Restricted 

Chance for American Manufacturers to 

Supply Foreign Markets 

The 4 volume in which German chem- 
ical exports continue, to move is occa- 
sioning some surprise, but reports 
reaching Washington indicate that these 
exports are confined largely to the 
United States and to Great Britian, 
countries in which Germany is particu- 
larly anxious to build up credit and to 
retain markets. Reports from Austria, 
Germany's next-door neighbor, which 
has relied on Gennany since the war 
for its entire chemical requirements, in- 
dicate that the country is in desperate 
straits as a result of the practical 
cessation of chemical supplies from 
Germany. The situation is one which is 
expected to force the Austrian chemical 
plants to reopen. Since the war the 
financial situation in that country has 
been such as to discourage any resump- 
tion of manufacturing activities. 

IT. S. and England Favored 

The reports from Austria and from 
other countries indicate that Germany 
i< exporting almost exclusively to the 
United States and to Great Britain. It 
is believed, however, that the rate of 
exportation will diminish sharply from 
this time forward. An indication of the 
situation in Germany is had in the 
fact that inquiries looking to the pur- 
chase of chemicals are being received 
m this country from Germany. Another 
indication is the increasing shortage of 
German patented products. 

Opportunity for America 

Information reaching Washington in- 
dicates that chemical manufacturers in 
this country, engaged as they are in 
an effort to supply a very active do- 
mestic market, are paying very little 
attention to the opportunities now 
offeied to annex foreign markets. In 
that connection it is pointed out that 
such an opportunity rarely knocks 
twice in a generation. During the war 
the American chemical industry had an 
opportunity to annex permanently cer- 
tain of the foreign markets that had 
been supplied theretofore by Germany. 
This opportunity was not improved to 
any great extent, but at that time the 
industry had had little experience in 
foreign merchandising and there were 
difficulties as to quality and uniformity, 
which now have been overcome. The 
opinion is expressed that if the industry 
does not improve this second opportu- 
nity in the scramble to take full Ad- 
vantage of the peak to which the wave 
of prosperity has pushed domestic de- 
mand it would be well now to enter 
upon manufacturing expansion without 
losing eight of the volume of domestic 
business in the off-peak period. 


Recommends Dismissal of 
Price Maintenance Suit 

Final arguments were heard on Wed- 
nesday before the Federal Trade Com- 
mission on its complaint against the 
Procter & Gamble Distributing Co. of 
Cincinnati, which was charged with giv- 
ing rebates to jobbers and with selling 
its products with a guarantee against 
price declines. Warren R. Choate of 
the Federal Trade Commission recom- 
mended that the complaint be dismissed. 

Although the examiner suggested 
that an order be issued dismissing the 
complaint, the commissioners listened 
to exhaustive arguments by both sides. 

In recommending dismissal of the 
case Mr. Choate stated that the prac- 
tice of guaranteeing jobbers against 
price declines and of giving rebates on 
credit, allowances had existed in the 
soap industry for 110 or 40 years and 
that the Procter & Gamble Co. had not 
taken advantage of competitors who 
did not give price decline guarantees. 
As used by the resp mdent, it was de- 
clared that the practice did not deter 
manufacturers from reducing prices, 
and did not encourage speculation by 
jobbers. 

American Phosphate Roek 
Shut Out of the Ruhr 


Shipments of American phospate 
lock are not being permitted to enter 
the occupied portion of Germany, pro- 
tests to Washington indicate. Repre- 
sentatives of this government in Ger- 
many have been asked to ascertain 
whether this is deliberate action on the 
part of German authorities or is being 
occasioned by transportation embargoes 
incident to the disturbed situation. 


Alsatian Output of Potash 
Increased in 1922 

During 1922 the potash mines in 
Alsate exceeded the production of any 
previous year. In 1922 the total output 
was 1,326,727 tons, in 1920 the Alsa- 
tian production was 1,222,370 tons. 
This greatly exceeded, however, the 
1919 production, which was 592,365 
tons. The 1921 production was 903,- 
13 4 tons. , . , 

Potassium chloride is being produced 
at the rate of 250,000 tons, which is the 
maximum which can be produced with 
the existing plants. In addition to the 
chloride production, however, there is 
a very material production of potassium 
sulphate. 

“Turpentine" In Unfair Name 

for Turpentine Substitute 

Advertising a product so as to give 
the impression that it is turpentine 
when such product is a coal-tar distil- 
late and not obtained from the sap of 
the pine tree is declared by the Federal 
Trade Commission to be an unfair busi- 
ness practice. The commission in its 
investigation of the International Paint 
& Oil Co., of Peoria, III., developed the 
fact that the concern used the name 
“Tar-Pentine” in marketing a commod- 
ity resembling turpentine and made 
various claims of the superiority of 
its product over turpentine. The 
commission's order specifies that re- 
spondent must stop using the words 
“Tar-Pentine,” “Tarpentine” or words 
of similar import., in connection with 
the sale or offer for sale of a commodity 
which is not turpentine. 


Invoices of Coal-Tar Imports 
Must Show Makers’ Name 

In compliance with the new tariff act, 
the Treasury Department has requested 
the State Department to notify consuls 
to require additional information with 
invoices of coal-tar dyes and chemicals. 

A proviso of the coal-tar paragraph 
stipulates that 6 months after passage 
of the act each invoice and container 
shall state the name of the manufac- 
turer, the trade name of the article, the 
chemical formula with the trade name 
or identification number, if the article 
is not classified and identified chem- 
ically in the Schultz or some other 
similar publication, the Schultz or other 
number if any, or if none, the class or 
color — that is, whether it is an alizarine, 
azo or sulphur color, etc.; the percent- 
age exclusive of diluents of the pure 
dye contained in the article, and that 
these particulars shall also be stated 
in the case of each dye contained in a 

mixture of taro <*r more dyes. 


Production of Methanol 
Declined in February 

Acetate of Lime Output for That 
Month Also Lower 

The production of acetate of lime and 
of methanol declined still further m 
February from the high mark set m 
December. Acetate of lime output 
amounted to 13,894,000 lb., as against 
16 544,000 lb. in January, and methanol 
production was 773,179 gal., as against 
933 171 gal. in December. Consumption 
of wood declined to 85,105 cords and 
stocks of wood at chemical plants de- 
clined to 807,782 cords, the lowest since 
November, 1921. 

The following table shows total com- 
parative figures for the past 6 months, 
as reported by firms with a daily ca- 
pacity of 4,600 cords (or prorated to 
that capacity in months where some 
reports were lacking), and the compar- 
able monthly figures for 1922, taken 
from the Survey of Current Business 
published by the Department of Com- 
merce: 


1922 

October , 
November 
December 

I M3 
January 
February 


Aretate , 

of Lime Metbancl 

Thou*, of Lb. Otti. 
12,217 6HJJJ 

15,440 MMg 

16,614 942,006 


16,344 

13,694 


033,171 

773,179 
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Mergers of Manufacturing Companies 
Completed and in Prospect 

Certain-Tced Products Corporation Absorbs Linoleum and Cement 
Companies— Cotton Oil and Linseed Oil Companies 
Figure in Merger Rumors 


G EORGE BROWN, president of the 
Certain-Teed Products Corpora- 
tion, which is one of the largest manu- 
facturers of paints and roofing ma- 
terials in this country, has confirmed 
earlier announcements to the effect that 
the company had acquired control of 
Cooks Linoleum Co., Trenton, N. J., the 
Acme Cement Co., St. Louis, and Thomas 
Potter & Sons Co., manufacturer of 
linoleum at Philadelphia. In confirm- 
ing the merger of interests Mr. Brown 
stated : 

“These large additions to our present 
manufacturing facilities and adminis- 
trative organizations means the com- 
pletion of our line of products for the 
construction, protection ami equipment 
of buildings and the distribution of 
these closely related necessities through 
the same channels, eliminating all 
avoidable waste.” 

The amount involved in completing 


is effected, the management will give 
authentic information concerning it.” 

The American Linseed Co. and the 
Midland Linseed Products Co., leading 
producers of linseed oil, were most 
prominently connected with still another 
loported merger. The latter reports 
apparently originated in financial 
circles and could not be pinned down to 
anything definite. The rumor was that 
the American Linseed Co. would absorb 
one of its competitors and apparently 
the Midland Linseed Products Co. 
entered into the report because of its 
prominence in the industry. 


To Apply for Lower Tariff on 
Cresylio Acid 

More than twenty representatives of 
consume! s, producers and importers of 
i resylie acid met at the Old Colony 



Ferdinand Kieckheffer has been 
elected director of the National Enamel- 
ing & Stamping Co., succeeding W. G. 
MacQuire, recently made president of 
the St. Louis Coke & Chemical Co. 

Percy J. F/int, for many years con- 
nected with the American Agricultural 
Chemical Co., is. now associated with 
Eugene Suter & Co. 

Robert Tomlinson, the 7-year-old son 
of G. H. Tomlinson, manager of the 
New York office of the Midland Linseed 
Products Co., was killed on Sunday 
while playing at Owen Field, Maple- 
wood, N. J. 

E. J. Barber, of the White Tar Co., 
Inc., returned last week from a busi- 
ness trip to New England. 

The export and import business of 
the Hagemeyer Trading Co., Inc., 17 
Battery Place, has been merged into 
that of William E. Peck & Co., Inc., 
whose offices are in the Peck Building, 
140 Front St. 

The offices of Irving R. Boody & Co., 
vegetable mis and Oriental products, 


the merger of these companies was 
$8 000,000. The consolidation bungs 
under one producing and administrative 
organization the leading linoleum manu- 
facturers of the United States and also 
puts the corporation in the fore rank 
of gypsum producers. The Certain- 
Teed Products Corporation has shown 
remarkable growth in the lust sixteen 
years. 

Another Merger Rumored 

Following the confirmation of this 
consolidation of interests rumors wen- 
heard that a merge! of the Amor run 
Cotton Oil Co., the Portsmouth Cotton 
Oil Refining Co. and the Gulf & Valley 
Cotton Oil Co. has progressed to a 
point where definite terms of consoli- 
dation had been agreed on. According 
to reports the consolidation would re- 
quire $10,000,000 new' cauital, which 
would be used chiefly in retiring out- 
standing notes of the American Cotton 
Oil Co. and for working capital. A 
syndicate was said to have charge of 
underwriting this stock issue. 

The report further stated that no 
name had yet been selected for the new 
company and that the stock distribution 
had not been worked out, but in the 
ease of the American Cotton Oil Co., 
which has a common stock capital of 
nearly $21,000,000, it was stated this 
would be scaled down to about one- 
third and that holders of this stock 
would be asked to accept one share of 
stock in the new company for each 
three shares of American Cotton Oil 
stock. 

Royal Victor, counsel for the Ameri- 
can Cotton Qil Co. and one of its 
directors, issued a statement denying 
the accuracy of the reported merger. 
He stated that: “If any plan of consoli- 
dation or merger with other interests 


Club, New York, on April 9, to discuss 
the tariff situation, and it was agreed 
to ask for a lower rate under the 
flexible rate clause of the tariff. Unless 
a lower rate is granted, many con- 
sumers w'ill be forced to abandon using 
this important coal-tar product, accord- 
ing to members of the trade. The tariff 
provides for a rate of . r >. r > per cent ad 
valorem plus a specific duty of 7c. a 
pound. Domestic production has been 
below i equipments. Under the tariff 
<* resylie acid cannot he imported under 
$1.80 per gallon, while producers here 
are delivering this material against 
existing contracts at approximately 79c. 
per gallon. Consumers not protected 
by contract are at ft great disadvantage. 

The following were appointed at the 
meeting to present the matter before 
the United States Tariff Commission: 
M. M. Marcus. West Disinfecting Co.; 
W. E. Jordan. Jordan Coal-Tar Products 
Co.; W. II. Gesell, Lehn & Fink; P. C. 
Leniley, William Cooper & Nephews; 
U. N. Chipman, Chipman Chemical 
Engineering Co. 

Austrian Company to Produce 
Calcium Nitrate 

A message from Munich states that 
th * Stickstoff A. G., which belongs to 
the Bayerische Stickstoffxverken A. G. 
of Munich and is an Austrian company 
working with German capital, is about 
to construct important works for the 
production of calcium nitrate at Gol- 
iingen. The company will utilize chalk 
from the neighboring quarries, native 
peat coke and nitrogen from liquid air, 
and will obtain electric power from 
hydraulic forces which can be utilized 
in the region. The construction at a 
later period is also contemplated of 
electric works on the Kapruner-Ache. 


foimerly located on the fifth floor of 
82 Beaver St., have been moved to 
Suite 1211, the same building. 

The Brooklyn plant of the Kascbier- 
Chatfield Shellac Co.., which was de- 
stroyed by fire last fall, has been re- 
built and has resumed operations. 

R. E. Dorland, manager of the 
New York office of the Dow Chemical 
Co., is on a visit to the main plant of 
the company at Midland, Mich. 

Frank McCartney, general sales man- 
ager of the Monsanto Chemical Works, 
St. Louis, is at the New York office 
for a stay of a few weeks. 

The Republic Trading Co. of New 
York City has increased its capital 
stock from $2(1,000 to $2,000,000. 

The Bureau of Foreign and Domestic 
Commerce announces that C. C. Batch- 
elder has recently returned from Cal- 
cutta, India. For the next week or 
longer he will make his headquarters 
at the bureau’s New York office, room 
784, Custom House, where he will be 
pleased to consult with manufacturers, 
importers, exporters and others inter- 
ested in trade with India. 

Loss estimated at $50,000 was suf- 
fered by the Chemical Utilities Co., 
Cincinnati, on April 6, when fire de- 
stroyed a warehouse stored with large 
quantities of sulphuric acid along with 
chemicals of a highly explosive nature. 
This building had just been acquired by 
the company and was being remodeled 
for occupancy. Firemen prevented the 
blaze from spreading to the adjoining 
property belonging to Fries & Fries, 
chemical manufacturers. 

William C. Sehwarz of New York has 
joined the Bureau of Foreign and Do- 
mestic Commerce at Washington and 
will have charge of statistical work in 
connection with imports of dyes. 
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American Institute of Chemistry 
Holds First Annual Meeting 


The first annual meeting of the 
American Institute of Chemistry was 
held at the Hotel Breslin, Monday eve- 
ning, April 9. The meeting was pre- 
ceded by a dinner which was very well 
attended. 

The secretary announced a charter 
membership of 150 and a list of 100 
applicants whose credentials had not 
yet been passed upon by the council. 
The membership roll reveals the fact 
that both charter members and ap- 
plicants represent practically every 
state in the Union. Even in the short 
period of preliminary organization the 
scope of the organization extended from 
coast to coast. The initial steps for 
the organization of two chapters of 
the institute in states where the mem- 
bership is already more than sufficient 
were announced at the meeting. These 
two states are New Jersey and New 
York. Plans for several other state 
chapters are under way. 

The temporary officers and the coun- 
cil chosen at the organization meeting 
were confirmed for the ensuing year. 
The following committees and their 
personnel were announced: 

Professional Education. Dr. Casimir 
Funk, director H. A. Metz Laboratories; 
Dr. Arthur E. Hill, head of the de- 
partment of chemistry, N.Y.U.; Dr. 
Guy Y. Williams, professor of physical 
chemistry, University of Oklahoma. 

Ethics-— Vr. Mathew A. Hunter, pro- 
fessor of electrochemistry, Rensselaer 
Polytechnic Institute; Dr. Benjamin 
Harrow, associate in biochemistry, Col- 
lege of Physicians and Surgeons; Dr. 
H. B. Gordon, chemist, U. S. Test- 
ing Co. 

Membership — C. L. Bryden, 381 
Fourth Ave., New York City; H. L. 
Lourie, U. S. Tariff Commission, 
Washington, D. C.; James R. H. 
Stevens, James H. Wallace Co., Stam- 
ford, Conn.; Robert E. Pittman, Sloss- 
Sheffield Steel & Iron Co., Birmingham, 
Ala. 

Publicity- Dr. Leon W. Parsons, 
chief chemist, Tidewater Oil Co., Bay- 
onne, N. J.: Prof. Glen V. Brown pro- 
fessor of chemical engineering, Bucknell 
University, Lewisburg, Pa.; Dr. Fred- 
erick W. Zons, consulting chemist, 239 
Center St., New York City; Adnaan 
Nagelvoort, chemical engineer, 52 East 
41st St., New York City. 

Legal— D t. Lloyd Van Doren, patent 
attorney, 21 West 44th St., New York 
City; Dr. W. Lee Tanner, research 
chemist, Grasselli Chemical Co., Cleve- 
land, Ohio; Dr. Carleton Ellis, con- 
sulting chemist, Montclair, N. J. 

Classification — Dr. Frederick W. 
Crane, consulting chemist, Montclair, 
N. J., and professor of chemistry, 
Newark Technical Collage; Dr. Stewart 
J. Lloyd, professor of chemistry, Uni- 
versity of Alabama; Dr. Henry G. 
Knight, director of the Experiment 
Station, University of West Virginia. 


Employment— L. R. Seidell, manager 
N. Y. Testing Laboratories; Maximilian 
Toch, Toch Brothers, 110 East 42nd 
St., New York City; C. V. Bacon, con- 
sulting chemist, 3 Park Row, New York 
City. 


Explosion Ronds Dye Plant 

An explosion which killed two and 
injured several others occurred at the 
plant of the National Aniline & Chem- 
ical Co. at Buffalo, N. Y., on April 3. 
The property damage was slight. The 
explosiorf occurred in the mixing and 
grinding department during an opera- 
tion common to several other plants 
belonging to the company. The cause 
of the accident therefore is unknown 
and consequently is being carefully 
investigated. 

A representative of the National 
Aniline & Chemical Co. has stated to a 
member of the Chem. & Met. staff that, 
contrary to early rumors, no picric 
acid was present or in process at the 
time of the blow. The possibility of 
a dust explosion was also doubted. 


Calendar 

The following important technical 
meetings are scheduled for the im- 
mediate future: 

American Assn, or E «™ f N 0 ^“ B May 7., 


Noted Meu Receive Medal* 

The Franklin medal, highest award 
of the Franklin Institute, was given 
Sir J. J. Thompson, F.R.S., at a special 
meet fog of the American Philosophical 
Society in Philadelphia on April 1). 
He likewise received the John Scott 
medal and award of $1,000. At the 
meeting he discussed the possibility of a 
new form of water molecule. 

Other recipients of the Scott medal 
and the premium were I)r. C. Eijkman 
of the University of Utrecht, Holland, 
for his contributions to medical science; 
Dr. A. L. Day, director of the Geo- 
physical Laboratory of the Carnegie In- 
stitute, Washington, for his work in 
the interpretation of geological phenom- 
ena and for producing optical glass, 
and Dr. F. W. Aston of Trinity Col- 
lege, a* leading student of the disin- 
tegration products due to radio-activity, 
who developed a special instrument, 
known as the muss spectograph, 
capable of an accuracy of one part in 
one thousand. 

The Scott medals are awarded by the 
city through the Board of City Trusts. 
Funds for the purpose were bequeathed 
to the city in 1816 by John Scott of 
Edinburgh. 

A. Do Graeffe, Minister from the 
Netherlands, received the medal and 
the premium for Dr. Eijkman, and 
H. G. Chilton of the British Embassy 
at Washington accepted them for Dr. 
Aston. 


AMERICAN EEECTROCHEMJCAL M** 
AMER SOCIETY 

AM E,,,C*NcFOO K YM o ,N A . p A W .AT,ON 

American Oil Chemists' SociKTT 

Hot Springs, Ark., April 30-May i 

American Welding ^.ety^^ ^ 
AMERICAN ZINC iNSTm^^ ^ 
Canadian Institute or Chemi^t ^ 

tntkrstatb Cotton Skkd Orubhrrs 
interstate Hot 8prlng8 Ark „ May 2-5 

Society or Chemical Industry 
C anadian Sectlon^^ M&y 

Society or 


New Furnace Tested at M.I.T. 

A remarkable series of tests was 
recently carried out at the Massa- 
chusetts Institute of Technology on the 
Cannon radiating furnace. Essentially 
this is a combustion chamber m which 
fuel oil or pulverized coal maj te 
burned at a high rate of speed. This 
of course implies that the conductivity 
of the chamber walls is very high, and 
that is the reason for using carborun- 
dum in the walls. As a matter of fact, 
the Carborundum Co. has purchased 
the patent rights for this equipment. 

The tests at the M.I.T. carried out by 
Professors Miller and Eames showed a 
capacity of 820,000 B.t.u. P«r cubic f oot 
of combustion space lor a short ti me. 
This is a remarkable flguw and 
distinct industrial promise. 


Fluorspar Situation Alarms 
Non-Metals Specialists 

That the War and Interior Depart- 
ments in their war minerals activities 
should include fluorspar is a contention 
raised by some of the government’s 
non-metals specialists. Some of them 
go so far as to state that fluorspar is 
more essential than manganese, since 
it is possible, in an emergency, to use 
manganiferous iron ores or to make 
use of the lower grade manganese de- 
posits. On the other hand, with one 
exception, no new deposit of fluorspar 
has been brought in since the beginning 
of the war. 

From this time forward, it is con- 
tended, much will be heard of the fluor- 
spar situation. The more readily mined 
deposits are being exhausted and the 
apparent lack of domestic resources of 
this essential flux for the making of 
basic open-hearth steel is causing ap- 
prehension. 

A recent questionnaire sent out by 
the Bureau of Mines to the chief chem- 
ists of the principal steel companies 
brought forth, among other things, the 
fact that there is no substitute for 
fluorspar in the making of steel, even 
at greatly increased prices. In addi- 
tion, it is the only source of hydro- 
fluoric acid, which also is an essential 
commodity in carrying on a war, 

Cryolite is occasionally used as a 
substitute for fluorspar. Since the only 
commercial deposit of cryolite is bn 
Greenland, it would have little bearing 
on the situation in an emergency. 
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Phosphate Gains Attention 

Extensive Deposits in Idaho Have Seen 

Investigated — Florida’s Resources 
Next to Receive Attention • 

There are more than 100,000 acres 
of land in northern and middle Florida 
believed to contain phosphate rock 
which have been withdrawn from entry 
by the Interior Department. Indivi- 
duals assert putent rights to some of 
this property and a number of discrep- 
ancies in records have developed. Much 
of the land, however, never has been 
claimed for patent by private in- 
dividuals. 

Geological work of investigation of 
these lands is to be conducted by G. K 
Mansfield and G. W. Holland of the 
Geological Survey. The latter already 
is in Gainesville comparing records and 
he will he joined by Mr. Mansfield be 
fore the end of the month. 

The phosphate deposits of Florida 
are rated as the richest in the United 
States, particularly the pebble phos- 
phate east of Tampa. In the northern 
part of the state, the phosphate is hard 
rock or slate rock. The deposits on 
private lands have been extensively de- 
veloped, principally for export demand 
Development has slackened recently 
owing to a decrease in this demand 
occasioned m part by the development 
of phosphate in northern Africa, which, 
although of a lower grade, is closer to 
the German and French fertilizer 
markets. 

Mr. Mansfield is completing a report 
on the phosphate deposits of Idaho 
which will be submitted to Acting Direc- 
tor P. S. Smith of the Survey before 
he goes to Florida. The Idaho deposits 
are extensive and of good grade. The 
greatest development in that state is 
that of the Anaconda Copper Co. which 
has built a 7-mile railroad to its phos- 
phate mine and has established a plant 
to produce superphosphates, using acids 
from its other plants. 


Glass Patent Question Closed 

The Supreme Court will not consider 
the validity of the basic patents in- 
volved in the conversion of the glass 
industry from a hand-blowing to a ma- 
chine-drawing art. Considerable in- 
terest is attached to this decision by the 
glass industry. 

The Window Glass Machine Co. and 
the American Window Glass Co. sought 
to bring up for review a case against 
the Pittsburgh Plate Glass Co. in which 
the federal District Court for western 
Pennsylvania held that the patents had 
not been infringed. It was contended 
by the companies interested in main- 
taining control under the patents that 
in a long list of adjudicated cases pre- 
senting similar controversies the fed- 
eral courts had sustained the validity 
of the patents. The main patents at 
issue, it was asserted, had “revolu- 
tionized” the ifidustry. 

The Third Circuit Court of Appeals 
affirmed the decision of the District 
Court, which, it was declared, had re- 
versed a long line decisions. 


Develops Successful Mask 

Development of a “universal gas 
mask” which is considered to have the 
widest, application of any gas mask 
thus far devised and which fills every 
demand that may reasonably be made 
on a gas mask is announced by the 
Department of the Interior as the re- 
sult of experimental work performed 
by the Bureau of Mines at its Pitts- 
burgh, Pa., station. The department 
also announces the development of a 
“fireman’s canister” which is similar 
lo the “universal canister” but is 
smaller and lighter, thus making it 
more convenient for the use of city fire- 
men. By the use of these types of gas 
masks, workers in many metallurgical 
and chemical plants may encounter a 
variety of gases and city firemen may 
meet, almost any type of gas or vapor 
and do work that they could not do 
otherwise except at the risk of death 
or serious disability. 

The canister contains granular ab- 
sorbents, consisting of activated char- 
coal, for removing organic vapors; a 
tilter of cotton wool for removing 
smokes, dusts and mists; caustic soda 
fused on pumice stone for removing 
acid gases; another cotton-wool filter; 
fused calcium chloride for extracting 
water vapor that inhibits action of the 
next absorbent; “hopcalite,” a mixture 
of oxides of manganese and copper 
with sometimes silver and cobalt that 
destroys carbon monoxide; and finally 
silica gel for absorbing ammonia. 


News Notes 


French metallurgical production is 

again gaining slowly. Coke supplies 
available are gradually growing up. 
Belgium and Holland are supplying 
small amounts, while a considerable 
quantity is beginning to come in from 
Czechoslovakia. 

Technical courses of broad range are 
to he given at Carnegie Tech, during 
the coming summer. The school will 
open June 25 for 8 weeks. The colleges 
of engineering and industries are to 
offer an especially good choice in the 
work which may be taken. 

Three airplanes, loaned by the War 
Department, are now being fitted up 
for the boll weevil campaign by the 
Department of Agriculture. If this 
work is successful, further funds will 
be used in dusting calcium arsenate by 
this means. 

Five research fellowships, each of 
value of $810 per year, are open at the 
College of Mines, Seattle. Wash. The 
following subjects have been selected 
for investigation. Coal washing, electro- 
metallurgy, ferrous metallurgy, super- 
refractories, and white ware bodies. 
Applications are duo not later than 
May 10 and should be addressed to 
Dean Milnor Roberts. 

Newsprint, wood pulp and lumber are 
the chief products that contributed to 
the increase in Canada’s exports to the 
United States for the 11 months of the 


present fiscal year, as compared with 
the corresponding period of the last 
fiscal year, ended March 31. The group 
of wood, wood products and paper, to 
which these articles belong, account 
for more than half of the total increase 
of $63,000,000 in the total exports to 
the United States. 

Ceramic wares of all kinds are to be 
produced in growing volume in the 
United States if the present expansion 
of the pottery industry is a correct in- 
dication of the tendency of the times. 
Many new additions are in sight in 
every line from heavy sanitary ware 
to fine china. The Westinghouse High- 
Voltage Insulator Co. is to open a new 
plant in California early in June for 
the production of electrical insulating 
porcelains. 

Paper men in New York during the 
week of April 9 staged many affairs 
of unusual interest. The Technical 
Association held several sessions, very 
largely attended, of definite practical 
value. The exposition at Grand Cen- 
tral Palace lived up to expectations. 
An account of the week’s proceedings 
and of the exposition will appear in 
next week’s Chem. & Met. 

Hartford engineers and chemists are 
considering the formation of an engi- 
neers’ club. Six technical societies have 
chapters m or near the city. On April 
21 a joint trip, dinner and meeting of 
all interested is to be held. At this 
time the new plant of the Hartford 
Rubber Works is to be open to inspec- 
tion. 

Over 4,000,000 lb. of various metals 
is to be placed open for bids by the 
navy on April 19. Brass, copper, alumi- 
num, zinc, bronze and Monel metal are 
included in the list. 

Varied industrial plants, thirty in 
number, have just been visited by the 
senior class of the engineering college 
of the University of Kentucky in a 
spring tour covering the Buffalo-Pitts- 
burgh centers. 

The Ruhr export situation, despite 
much discussion and many assurances 
of improvement, remains practically 
unchanged. German exporters have 
been instructed by their government 
not to pay the 10 per cent duty imposed 
by the French. The blockade remains 
as effective as ever. 

The Gypsum Industries Association 
of Chicago has been found not guilty of 
violation of anti-trust laws. The gov- 
ernment, through the Federal Trade 
Commission, has dropped its charge of 
manipulation to obtain monopoly. 

Lignite or brown coal is being used 
in many German industries, including 
those producing potash and nitrogenous 
fertilizer. Power stations, glass and 
potteries factories are also using lignite 
for fuel, mainly in form of briquets. 

Exceptionally strong fertilizers are 
obtained by the treatment of Vesuvian 
lava, according # to a dispatch just re- 
ceived from Milan. A phosphoric solu- 
tion is used in this treatment. If prac- 
tical results bear out expectations a 
new fertilizer for Italian agriculture 
will be available. 
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Facts and Figures 
That Influence Trade 
in Chemical Products 


Market Conditions 
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Current Prices 
Imports and Exports 
The Trend of Business 
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Active Movement in Heavy Chemicals 
Absorbs Domestic Output 

Trading in German Chemicals for Shipment Restricted— Per- 
manganate of Potash in Strong Position — Arsenic 
Irregular — Active Call for Tartaric Acid — Higher 
Prices for Imported Potassium Bromide 


C ONTINUED call for contract deliv- 
eries of heavy chemicals is taking 
up the bulk of production. New business 
placed during the week was not large, 
but this is accounted for by the fact 
that the large consuming trades arc 
covered ahead. The total movement so 
far this month has assumed record pro- 
portions. The situation surrounding 
chemicals of German origin is growing 
more complex. This has resulted m 
uncertainty regarding shipments and m 


for a long time, there may be many 
changes in fundamental conditions 
which will nullify present calculations. 


Acetic Acid — Glacial is reported to be 
easy with some resale lots to be had 
at price concessions. First hands quote 
the market unchanged at $12.05(5)12.85. 
The lower grades are moving steadily 
to consumers and prices arc well main- 
tained. Quotations are on a basis of 


“Client. & Mel," Weighted 
Index of Chemical Price* 

Base - 100 for 1913-14 

This week 1M1.4R 

Last week . 181. SI 

April, 1018 (liiKln 286.00 

April, in IP . . ... 231.00 

April, 1920 261.00 

ApiU, 1921 (low) 140.00 

April, 1922 . . . . .158.00 

The weekly Indcv number shows a 
moderate deellm* of 0.13 point occa- 
sioned bj the slightly easier situation 
in fertilizer materials and a |c. drop 
In tell tied glyeerlne. 


at 12ilc. per lb. at the works with small 
lots commanding the usual premiums. 

Sulphuric Acid — Contract deliveries 
are taking up the bulk of production 
and many producers are unable to ac- 
cept orders for prompt shipment. This 
places the market in a strong position. 


some cases importers have withdrawn 
quotations, as no assurance can be given 
that deliveries will be made within the 
time limits specified. This condition is 
true not only of chemicals coming from 
the Ruhr Valley but also of those from 
other sections of Germany, as the raw 
materials in many eases are drawn 
from the Ruhr. Furthermore the impo- 
sition of export taxes on goods shipped 
from the latter section has a demoraliz- 
ing effect on business. To add to the 
confusion the German Government is 
reported to have advised exporters not 
to pay the export taxes and if this 
policy is followed out, no permits for 
shipment will be issued. 

Building Operations Increase 

Reports on building operations show 
that activity in that line is going on 
unabated. This accounts for the heavy 
consumption of such chemicals as enter 
into the dry color trade and other 
branches of the paint and varnish in- 


$8,174 for 28 per cent and $6.85 for 
56 per cent. 

Boric Acid — Producing costs are 
fairly steady and consuming require- 
ments are up to expectations. The 
market is reported to be established 
on a steady basis and no price fluctua- 
tions seem in prospect for the near fu- 
ture. Powdered and crystals are quoted 
at 11c. per lb. in sacks, 12c. per lb. in 
barrels and 12c. per lb. in kegs. 

Citric Acid — Cables indicate a strong 
market abroad and 52c. per lb. is given 
as the lowest price for shipments. Con- 
suming interest is good and unless a 
change takes place in the foreign situ- 
ation the probability of still higher 
prices is bright. Domestic goods are 
firm at 49@50c. per lb. 

Hydrofluoric Acid— Buying has been 
along quiet lines and prices are stead- 
ied only by the strong position of raw 
materials. Export demand is not in 
evidence. Prices are held at 7(rt)7Sc. 


Quotations are $90$ 10.50 per ton for 
60 degree and $15(5^16 per ton for 66 
per cent. These prices arc for tank 
cars at the works. 

Tartaric Acid — Active buying has 
featured this material. Consumers 
have covered as far ahead as possible 
and with prices going up they have 
taken spot offerings in large volume. 
Imported could still be procured at 34c. 
per lb. but 344c. per lb. was asked In 
several directions. Domestic grades 
were steady at 35c, per lb. 

Pot ashes 

Bichromate of Potash — Transactions 
have been confined to small lots and 
sellers have been eager to book what- 
ever business was in sight. Prices as 
low as 104c, per lb. f.o.b. works were 
heard and ranged upward to 102c. per 
lb. Offerings are not heavy and price 
fluctuations seem to be influenced more 
by the volume of trading than by any 
other factor. 


dustries. Substantial decreases in the 
shortage of freight cars also is reported 
and fewer complaints are heard about 
delays in shipping chemicals. 

Prices for the majority of chemicals 
of domestic origin have held a steady 
position with a firm tone generally 
noted, due to good consuming demand 
and strong producing costs. Most im- 
ported chemicals have shown a ten- 
dency to advance and this is especially 
true of all potash compounds. Arrivals 
of foreign made chemicals were of good 
volume but in most cases they were 
sold ahead and had little if any influ- 
ence as price factors. Some specula- 
tion has arisen with reference to new 
contract prices for soda 4ish and other 
basic chemicals as it is feared that ad- 
vances in price are probable, but as 
these new prices will not be announced 


for the 80 per cent and ll(a)114c. for 
48 per cent. 

Lactic Acid — Shipment prices for 
foreign material have been high enough 
to shut off much business from that 
direction and that is one reason for the 
firm condition of the present market. 
Domestic makes have been finding a 
ready outlet and prices for all selec- 
tions are strong. Quotations are 44 @ 
54c. for 22 per cent dark and 54(3)6Jc. 
for 22 per cent light, 

Oxalic Acid — Only small lots of im- 
ported material were on the market 
and they were held at 184@134c. per 
lb. One lot of 30 bbl. was reported 
to have been offered at the outside fig- 
ure. Demand has not been active but 
restricted imports has a steadying ef- 
fect on values. Domestic oxalic holds 


Chlorate of Potash — The shipment 
situation with reference to most potash 
compounds has given concern regarding 
future supplies of foreign goods. This 
has been noted in the market for chlo- 
rate and as spot stocks are pretty well 
depleted, a firm market has been cre- 
ated. Quotations on spot are given at 
7i@73c. per lb. but there is not much 
to be had, especially at the inside fig- 
ure. Domestic chlorate is offered at 
84<o>9c. per lb. f.o.b. works. 

Carbonate of Potash — Business has 
been held down to small proportions by 
the absence of spot goods. Small lots 
of hydrated 80-85 per cent have 
changed hands at 73c. per lb. Calcined 
80-85 per cent is in a wholly nominal 
position. Shipment prices are based on 
so much uncertainty regarding deliv* 
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erica that they mean hardly anything. 
Demand has not been active, as most 
consumers laid in supplies when dan- 
ger of curtailed shipments first became 
manifest. • 

Caustic Soda — Higher prices for ship- 
ment have been quoted and this has 
resulted in a very firm market for 
spot holdings. Sales of 88-92 per cent 
have been made at 8ic. per lb. on spot 
with some sellers asking 8Jc. per lb. 
Shipment prices are quoted at 8 k. to 
8jjc. per lb., according to seller. Home 
producers are firm in their views and 
maintain carlot quotations for 88-92 per 
cent at 84c. per lb. f.o.b. works. 

Permanganate of Potash — Irregulari- 
ties in price have continued to feature 
the market for permanganate. This 
undoubtedly was caused by sales of odd 
lots at private terms and at prices 
which did not represent the market, as 
further lots were not available at those 
terms. The general asking price at 
the close was fixed at an inside figure 
of 25c. per lb. Some goods afloat sold 
at 25c. per lb. Some importers have 
withdrawn all quotations for shipments 
and futures can not be quoted at any 
level with assurance that deliveries will 
be made within the contract specifica- 
tions. 

Potash First Sorts — Last trading 
went through at 8c. per lb., but late in 
the week leading handlers marked up 
the quotation to 9c. per lb. nominal. 
Offerings were scanty, as production has 
been restricted because of the low sell- 
ing prices obtaining at the different 
centers of distribution. 

Sodas 

Acetate of Soda— Buyers have been 
showing but little interest and this has 
given an easy tendency to prices. Lead- 
ing factors are reluctant to lower quo- 
tations and are giving 6c. per lb. as the 
asking price but on firm bids there is 
no difficulty in shading that figure 
materially. 

Bichromate of Soda — Although pro- 
ducers are finding a good call from con- 
tract holders and a good part of pro- 
duction is being absorbed in this way, 
there is no scarcity of stocks and selling 
competition is a factor. The quotation 
is held at 74c. per lb., f.o.b. works, but 
some reports say that equalizing freight 
rates on delivered prices has practically 
resulted in price cutting. However, 
there are different instances where 
sellers are known to have maintained 
the quoted price levels, and the business 
has gone to the maker whose plant 
was nearest the point of delivery. 
Fundamentally the market appears to 
“be in a firm position, as producers are 
operating on a small margin. Chrome 
ore is quoted at $20.50 per ton, c.i.f. 
Atlantic ports for Indian, $24(S)$26 per 
ton for New Caledonian, and $20@$22 
per ton for Rhodesian. 

Caustic Soda*-- There is no abatement 
to the heavy movement to domestic con- 
sumers. Buyers not only hold contracts 
for amounts considerably above normal, 
but they also are prompt in asking for 
\ 


deliveries and it is evident that con- 
sumption is keeping pace with produc- 
tion. Some producers are unable to 
accept new business for April delivery, 
while others quote former prices of 24c. 
per lb , works, basis 60 per cent, and 
are able to make prompt shipments. 
Dealers are asking 3.50c. to 3.60c. per 
lb. on spot for 76 per cent solid and 
small lots sold this week as high as 
3.X0e. per lb. ex-store. Recent sales 
for export were made at 3.40c. per lb., 
f.a.N., and while this price is still heard 
it is purely nominal for prompt ship- 
ment, as the sellers admit they are 
sold ahead. The best price for export 
is given at 3.45c. per lb. f.a.s. and 
up to 3,50c. per lb. has been paid. 

Chlorate of Soda -A lot of imported 
chlorate was scheduled to be sold at 
auction on Thursday. This lot was held 
in bonded warehouse in Brooklyn and 
different members of the trade were 
on hand at the appointed time to pre- 
sent bids, but the owner paid the 
charges which had accrued and the auc- 
tion did not take place. Offerings of 
imported on spot are limited and values 
tor good quality are steady at 64@65c. 
per lb. Domestic makers continue to 
ask 64c. per lb. at the works and up- 
wards on a quantity basis. 

Fluoride of Soda -Consumers have 
been taking more interest in this chem- 
ical and the volume of business placed 
shows a material gain. The undertone 
to prices is strong, and quotations have 
been marked up to an inside figure of 
9 k. per lb. 

Hyposulphite of Soda -Recent lower- 
ing m prices has failed to stimulate 
buying to any pronounced degree and 
another quiet week was reported by 
sellers. Foreign offerings continue to 
compete actively with domestic makes 
and this prevents any real stability to 
values. Quotations are repeated at 
$2.50@$2.75 per 100 lb. 

Nitrate of Soda — Current business is 
fairly good for this time of year and 
while demand in the South has fallen 
off, there is a steady movement to 
Northern consumers. Prices are quot- 
ably unchanged at $2.65 per 100 lb. ex- 
vessel, although some sellers have tried 
to effect sales at higher levels. Busi- 
ness for forward positions is quiet, as 
domestic buyers feel that new price 
schedules may work out more in their 
favor in view of slow call for nitrate 
from European countries. 

Nitrite of Soda — Some improvement 
in trading was reported in the past few 
days, but the market is still far from 
active. Importers are offering freely, 
but already are quoting close to actual 
laid down cost and are unwilling to 
shade prices further. Asking prices for 
imported are given as 81@9c. per lb. 
depending on quantity and seller. Do- 
mestic grades are quiet at 10(a) 104c. 
per lb. 

Soda Ash— While new contract prices 
aie still several months off, there is 
considerable speculation on the part of 
buyers regarding them. In view of the 
unusually heavy movement so far this 


year and the increased cost of produc- 
tion it is believed that the new prices 
will be established on higher price levels 
than are now quoted. There was no 
change in the spot on shipment market 
during the week. Some sellers say 
if deliveries continue throughout the 
month on the same scale as during the 
first half of the month, that April will 
show a record disappearance. Prompt 
deliveries of light ash are offered by 
dealers at $1.76 in bags and $1.95 in 
barrels. Producers quote contracts at 
$1.20 in bags and $1.40 in barrels, car- 
lots works, basis 48 per cent. Dense 
ash holds at, $L2. r ) in bags and $1.45 in 
barrels. 

Miscellaneous 

Acetone — Producers reported a steady 
market, production in several directions 
being well sold up. The prices were 
maintained by first-hands at 22@ 
224c. per lb., the inside figure obtaining 
on carload lot transactions. 

Antimony Oxide — While the under- 
tone of the market reflected the firmer 
situation in China, prices underwent no 
further change. White oxide, 99 per 
cent, held at 9c. per lb. Standard needle 
antimony, powdered, was available at 
8c. per lb. On the lump 75c. per lb. 
represented the market. Several ship- 
ments arrived here during the past 
week. 

Acetate of Lime — Demand was mod- 
erate, but prices held on the old basis 
of $3.50 per 100 lb. Production in Feb- 
ruary was officially placed at 13,894 lb., 
against 16,544 lb. in January and 7,993 
lb. in February a year ago. 

Arsenic — Sales of spot goods were 
reported at 15k*. per lb. and some mate- 
rial afloat sold at the same figure. The 
general asking price for spot, however, 
was 154c. per lb. Moderate sized ar- 
rivals reached the local market from 
different foreign countries, but most of 
this went out direct to consumers and 
there has been no gain in the holdings 
of local sellers. 

Calcium Arsenate — Reports from 
Washington state that the supply of 
calcium arsenate will be considerably 
larger than had been forecast some 
time ago, but still there will be a 
scarcity of something like 6,000 tons. 
Orders for large amounts are reported 
to be on the market. Prices are firm at 
171@18c. per lb. 

Copper Sulphate — Arrivals of im- 
ported sulphate were again noted dur- 
ing the week. Prices for imported 
grades are rather easy and range from 
$5.70 to $5.85 per 100 lb. Domestic 
makes are not moving freely and .in 
general a quiet week was reported. 
Quotations of domestic sellers are 
$6.25@$6.50 per 100 lb. 

Potasaium Bromide — Imported potas- 
sium bromide was raised lc. per lb., 
closing prices . ranging from 101@17c. 
per lb., immediate and nearby delivery. 
Importers refused to name a flat price 
on forward material because of the 
shipping situation abroad and the mar- 
ket on futures was entirely nominal. 
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Quiet Week for Alcohol 


Phenol on Spot Higher— Consumers of Cresylic to Ask for Lower 

Tariff Rate— Naphthalene in Demand and Firm 


First hands reported a quiet week* 
yet prices did not change. Denatured 
alcotyd was a shade easier in some dl- 


T lHE inquiry for phenol was active 
and the market in “outside" chan- 
nels developed further strength, resale 
parcels moving at higher prices. At 
least three new sources of production 
will compete for business^ this fall, but 
until the output of domestic producers 
can be increased the trade expects 
prices to hold relatively firm. The situ- 
ation in cresylic acid attracted wide- 
spread attention. The supply available 
from domestic sources is inadequate 
and large consumers have been hard 
hit by the high tariff on foreign mate- 
rial. At a meeting of importers and 
consumers held early in the week, a 
committee was appointed to present 
the matter before the Tariff Commis- 
sion in the hope that something might 
be done to change conditions. The 
committee will apply for a 50 per cent 
reduction in the duty. Importers were 
not disposed to quote on shipment 
goods except on a flat c.i.f. basis, the 
buyer to look after all tariff charges, 
etc. In naphthalene the market pre- 
sented a rather firm front covering 
spot and nearby goods, but on futures 
the outlook appeared to favor buyers. 
Foreign cables on crude were nominally 
unchanged. Easier exchange was a 
factor at different times. Importations 
of aniline colors from Germany have 
been larger of late, but apprehension is 
felt in regard to the supply situation 
from now on, as the developments in 
the Ruhr have been decidedly unfavor- 
able. Domestic producers, of course, 
welcome this opportunity to push their 
wares in domestic as well as foreign 
markets. The intermediates reflected 
the steady situation in the important 
bases, but prices named covered a wide 
range, depending upon the make, quan- 
tity and delivery. 

Coal-Tar Crudes, Etc. 
Benzene— -Leading factors reported 
the market unchanged, the demand be- 
ing sufficient to hold prices on the old 
basis. Production has been larger and 
some traders feel that the demand will 
have to improve considerably in order 
to bring out any showing of strength 
in the market. The contract price held 
at 27c. per gal. 

Cresylic Acid— Interest in the tariff 
situation attracted the attention of pro- 
ducers. Consumers of cresylic acid are 
dissatisfied with the rate of duty now 
in force and an attempt will be made 
to have the rate cut in two. Trading 
in foreign material was limited in vol- 
ume because of the “prohibitive" tariff, 
although it was common gossip that 
certain consumers were much in need 
of supplies. English material for ship- 
ment held around 85c. per gal., in bond, 
c.i.f. basis. On spot the market for 
cresylic ranged from $1.30@$1.50 per 
gal., as to quality, etc. Domestic pro- 
ducers were “sold up" and from all 
indications will not be in a position to 
offer supplies in the open market for 
some time to come. 


Naphthalene — Several shipments of 
crude arrived from abroad last week. 

The foreign markets for . crude ruled 
firm at the recent advance to 3i@3Hc. 
per lb., c.i.f. New York basis. Demand 
lor flake and balls was good, the former 
holding at 9k. per \b M while the latter 
was more or less nominal at 
per lb. 

Phenol — Resale offerings were lim- 
ited to small lots only and prices 
developed further strength, actual 
business passing at 53@55c. per lb., im- 
mediate delivery. At the close 55c. ap- 
parently was the general asking price. 
Leading domestic producers were not 
in a position to quote, the output being 
sold up around 26#28c. per lb. It was 
reported in trade circles that three 
manufacturers were pushing plans to 
re-enter the field, but new production 
cannot reach the open market for some 
months to come. Surplus war material 
is being consumed at a rapid rate and 
the supply situation is regarded as a 
serious one. 

Solvent Naphtha — A report to the ef- 
fect that a large petroleum refiner was 
in a position to offer solvent naphtha in 
a liberal way could not be confirmed. 
Producers regard the situation as firm, 
having nothing to offer because of the 
sold-up condition of the market. The* 
nominal quotation on th* water-white 
was unchanged at 37@40c. per gal. 

Toluene — Trading was inactive, but 
with nothing pressing on the market 
prices were reported at 30@35e. per gal. 

Reta-Naphthol— The market was a 
little irregular in outside channels, scat- 
tered lots offering at a shade under 
23c. per lb. for the technical variety. 
Producers, as a rule, hold out for 231c. 
per lb. Demand was quiet. 

Alpha-Naphthylamine — A firmer un- 
dertone featured the market and there 
was talk of higher prices in some direc- 
tions. At the close prices ranged from 
36 @ 38c. per lb., according to quantity 
and seller. 

Benzoic Acid— There were offerings 
of the U.S.P. grade for immediate de- 
livery at 72@74c. per lb. Demand was 
fairly active and prices presented a 
firm appearance. 

Naphthionic Acid — The crude closed 
at 55#60c. per lb. Prices were unset- 
tled on freer offerings. 

Ortho-Toluidine— Closing prices were 
firmer and the range was revised to 
14# 15c. per lb. for spot material. 

Para- A midophenol — The base was 
available at $1.20#$1.30 per lb., de- 
pending on the brand and quantity. A 
firmer undertone was apparent in nearly 
all quarters. 

Resorrinal — There were offerings of 
the technical at $1.40#$1.5O per lb., in 
kegs, with the pure nominal at |2@ 
$2.10 per lb. Trading was slow, but 
prices at the dose were steady. 


ructions because of the seasonable , 
slump in the demand. The No. 1, 188 
proof, held at 39c. per gal,, with the 
No. 5 grade at 38c. Ethyl spirits, 190 
proof, closed nominally at $4.75@$4.85 
per gal. Methanol, 95 per cent, settled 
at $1.19@$l.2l per gal. Production of 
methanol in February was placed at 
773,179 gal., against 933,171 gal. in 
January and 457,656 gal. in February 
a year ago. 

Chemists Investigate Ruling 
on Glycerine Patent 

A committee of the Manufacturing 
Chemists' Association is investigating 
the recent action of the Commissioner of 
Patents in upholding a German allega- 
tion of infringement on a patent cover- 
ing a process for glycerine reduction. 

A government employee named Eoff 
obtained a patent on this process in 
1917, which he dedicated to the public. 
After the enactment of the Nolan act, 
a German interest filed a contest pro- 
ceeding, alleging infringement. In that 
protest it was stated that the reduction 
process had been perfected in Germany 
prior to 1917 and had not been patented 
in the United States solely because of 
war-time restrictions. The contention 
of the Germans was upheld by the 
Commissioner of Patents. 

The Manufacturing Chemists fear 
that were this ruling allowed to stand 
it would constitute a dangerous prec- 
edent in that it would give aliens an 
opportunity to claim patent rights to 
which they are not entitled. 

Commodity Markets in 
France 

In the naval stores industry the first 
gathering of the new crop is now tak- 
ing place under good conditions. Some 
turpentine from the new crop will be 
on the market toward the end of April, 
and the dry products about the middle 
of May. The French Government de- 
nies prohibition of exports. 

Stocks of essential oils are too low 
for the demand. 

The production of acids in general 
is increasing and the market is strong. 
Of these, sulphuric acid is the most 
active; the superphosphate and sul- 
phate of ammonia industries, however, 
are flourishing. Nitric acid is calmer 
because of difficulties in the metal- 
lurgical industry. The secondary chem- 
icals are active largely on account of 
the Ruhr developments. 

The paint and dyestuffs markets are 
active; buyers, however, are hesitating 
to cover themselves for long periods 
because of high prices. 

The production of alcohol in France 
during the period Sept. 1 to March X 
totaled 1,823,000 hi., compared with 
1,027,000 for the same period the pre- 
vious year. The prohibition of the 
export and import of molasses was re- 
established by decree on March 14. 
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Vegetable Oils and Fats 

Linseed Oil Again Higher — Crude Cottonseed Steadies — Coconut at 
8 j / 4 c. Coast*— Palm Oils Unsettled 


point. No sales were reported. In 
crude the feature was the apparent 
willingness on the part of refiners to 
consider foreign offerings. Soap-lye, 
basis 80 per cent, sold in the West at 
101c., ca riots. At the close 101c. was 


T RADING in vegetable oils and fats 
was not active, but with stocks 
available for immediate consumption 
rather light, the tendency of prices, in 
the main, favored sellers. Linseed was 
marked up 3c. per gal. Coconut sold 
off a little on the Pacific Coast on re- 
sale offerings, but this failed to unsettle 


leading handlers continued to quote the 
market at 9c., sellers' tanks, coast, and 
9£(«J9j<\, sellers’ tanks, New York. A 
mill on the coast has been forced to 
shut down temporarily because of the 
shortage in copra. Copra, sundried, 
held nominally at age. per lb., c.i.f. 
coast. 


considered inside. Saponification held 
around 12c., loose, carlots, f.o.b. point 
of production. 

Casein — Several round lots of casein 
arrived at New York from foreign 
ports. The dlferings were scanty, as 
production in this country has not yet 
assumed normal proportions. Nominal 


the market in first-hand quarters. Cot- 
tonseed ruled firm despite the talk of 
a substantial increase in the cotton 
acreage. Tallow ruled firm on the 9c. 


China Wood Oil — Meager spot hold- 
ings were maintained at 35(«)37r. per lb. 
A parcel of May arrival oil was avail- 
able at 30c., while May-June shipment 


spot prices for the technical grade? 
ranged from 23@26c. per lb. Shipment 
prices were wholly nominal, as buyers 
could not be interested at this time. 


basis for the extra. 

Linseed Oil — Closing prices were 3c. 
per gal. higher than a week a£o, car 
lots, April- May shipment, settling at 
$1.17 per gal. Several crushers re- 
fused to quote on full carlo! business, 
nearby delivery, and restricted opera- 
tions to less than carlots at $1.20 per 
gal. June oil, carlots, settled at $1.14 
per gal, with July forward at $1.10{?u 
$1.11 per gal., according to the sellei. 
A parcel of six cars of raw oil sold for 
July- August- September delivery, two 
cars each month, at $1.09 per gal, this 
sale going through just before the ad- 
vance was announced. Crushers in the 
East are operating at full capacity, but 
with the output of the Western mills re- 
stricted the supply situation remains 
tight. A crusher in the West went on 
record with a statement to the effect 
that no improvement in the domestic 
situation could set in before June, at 
which time the Western plants should 
have enough seed on hand to resume 
operations on a normal scale. Foreign 
oil sold at $1.09 May shipment. April 
shipment was offered at $11 li per gal, 
duty paid, landed weight., c.i.f. New 
York. There was a good inquiry foi 


from the Orient sold at 26£c. per lb. 
Shorts are being badly squeezed. 

Palm Oil — A cargo arrived from Af- 
rica, but this oil went directly into 
consuming channels. Lagos oil for 
shipment, was irregular at Ki(o)K8t\ per 
lb. Niger oil for shipment was avail- 
able at 8k., c.i.f. New York, a de- 
cline of ic. 

Sesame Oil — Prompt shipment trom 
Rotterdam closed at 12&c. on the refined 
grade, duty paid, New York. On May 
business the nominal quotation was 
12 ‘iCm with intimation that 12c. might 
go through on May-June. 

Peanut Oil — Crude peanut in the 
South was scarce and 14c. was the gen- 
eral asking price, tank cars, f.o.b. mills. 

Soya llean Oil — Sales of April ship- 
ment from the coast went through at 
108c., duty paid, sellers’ tanks. At the 
close 1 04c. was asked for April and 
108c for May, Pacific Coast ports. In 
New' York the market for nearby oil 
bold at 10k'., duty paid, tank car basis. 
On bulk oil for shipment from the 
Orient. He. was asked, in bond, c.i.f. New 
York. 


Lithopone — Producers reported a 
steady call for lithopone, and with no 
change in basic products the market 
ruled firm in all quarters. Domestic 
held at 7c. per lb. in bags, carlots, 
nearby positions. 

Naval Stores— The new crop season 
is now at hand and consumers refuse 
to anticipate in their wants. As a re- 
sult prices for turpentine softened a 
little and nominal quotations at the 
close ranged from $1.58@$1.59 per gal. 
Export demand, according to advices 
from Savannah, has suffered by the re- 
cent sharp advance in prices. It is yet 
too early to forecast production. Rosins 
were nominally unchanged. The “B” 
grade held on the basis of $6.20 per 
barrel. 

Pyrites — Prices were steady in sym- 
pathy with foreign markets. Imported 
lump and fine held at 12c. per unit, ex- 
steamer, Atlantic port. 

Shellac— With no important change 
abroad and inquiry here much better, 
the market for shellac was fairly steady 
at the close. T. N. sold at 76c. on spot, 
and 75c. ex-dock. Bleached, bone dry, 


nearby foreign oil. 

(Vdtonseed Oil — Late in the week sc\ 
eral cars of crude sold at 108c. pm* lb., 
f.o.b. Memphis, indicating that prices 
stiffened a little. Actual consuming de- 
mand for refined oil and compound lard 
held up well, considering the increased 
competition with lard, and the trade is 
speculating on a favorable March report, 
private estimates on the disappearance 
ranging from 190,000 to 230,000 bbl 
The available supply for the remainder 
of the season is short of requirements, 
calculating on a normal volume of busi 
ness, arul most refiners favor the long 
side of the market. Bleaehable oil sold 
at 11 Jo., buyers’ tanks, f.o.b. Boston. 
Lard compound held at 13 ic. per lb., 
carlots, f.o.b. New York. Oleo stearine 
closed steady at 11c. per lb. asked. 
Hogs in Chicago brought from $7 (a) 
$8.50 per cwt. 

Corn Oil — There wt»re sales of crude 
in the Middle West at lOrfc. per lb., 
tank cars, f o.b. nulls. 

Coconut Oilr-The sale of two tanks 
of Ceylon type oil on the Pacific Coast 
at 8|c. per lb., a decline of 1c., failed 
to shake the confidence of local traders. 
This sale involved resale material and 


Menhaden Oil — The sale of a round 
lot of crude menhaden oil was reported 
last week at 55c. per gal, tank car 
basis, f.o.b. northern plant, an advance 
of 5c. from the trading level of the 
week previous. The oil sold on the “if 
made” basis. It is estimated that more 
than 22 000 barrels have been disposed 
of to date. 

Tallow and Greases — Bids for city ex- 
tra tallow’ at 9c. ex-plant were turned 
down. The market settled at 91c. 
asked. At the London weekly auction, 
held on April 11, 1,018 casks of tallow 
were offered and 721 sold at prices that 
were 6(1. to Is. higher. Greases in the 
New York trade were firm on scanty 
offerings. Good quality yellow settled 
at per lb. 

Miscellaneous Materials 

Glycerine — Chemically pure glycer- 
ine was not subjected to any further 
price changes, leading refiners holding 
the market on the 18c. per lb. basis, 
drums included. The demand was in- 
active, trot with no weakness in crude 
the undertone steadied. Dynamite was 
quiet, yet producers* ideas held at 
16i(S>17c. per lb., carlots, f.o.b. shipping 


was offered at 89c. per lb., immediate 
delivery, while on futures nominal 
quotations of 85@86e. were named. 
Superfine orange on spot was traded 
in at 80c. per lb. T. N. for shipment 
from Calcutta settled at 70c. c.i.f. New 
York. 

White Lead— The official contract 
price of the metal did not change, hold- 
ing at 8.25c. per lb., New York. Cor- 
roders report an active market for white 
lead and with no accumulation in stocks 
regard the situation as firm. Painting 
operations are of huge proportions and 
the output of corroders will be taxed 
to the limit. Standard dry white lead, 
basic carbonate, held at 9|c. per lb., in 
casks, carload lots or more. Dry red 
lead was quotably unchanged at 11.40c. 
per pound, round-lot basis. 

Zinc Oxide — With no important 
change in the metal prices for oxide 
were repeated on the old basis. Demand 
was active and the undertone was 
steady in all directions. American 
process, lead frre, was offered at 8c. 
per lb., carload lot basis. The leaded 
grades held at 7@7Jc. per lb. Domestic 
producers quote 91c. on the French 
process, red seal. 
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Imports at the Port of New York 


April 6 to April 12 


ACJDH—33 dr. eresylic, Glasgow, Oidei , 
147 dem. iormio, Hamburg, Innis, Speidi n 
A* Go., 40 cs. stearic, Rotterdam, M. W. 
Parsons; 376 bales stearic, Rotteirlarn, 
.Smith & Nichols, Inc.; 30 csk oxalic, Hot- 
n rdam, Freeff & Co., 5 cs. butyric, Ham- 
burg, Order; 141 pkg. formic, Hamburg, 
Int’l Accept. Bank. 

ALIM, CHROME — 20 •bbi., Hamburg, 
Hummel ft Robinson. 

AMMONIA — 14 dr., Callao, Duncan, Pox 
ft Co. 

AMMONIUM BI FLORID- -14 bbl., Ham- 
burg, Innis, Speiden ft Co. 

AMMONIUM NITRATE — 10 cs., Rietmn, 
Pfaltz & Bauer; 1,157 csk., Hamburg, Kut 
troff, Pickhardt & Co. 

AMMONIUM PERSULPHATE- 20 kegs. 
London, J. Turner A Co. 

ANTIMONY OXIDE— 190 bg., London. 
Wall Chang Trading Oorp. 

ANTIMONY SULPHIDE — 7 csk., London, 

F. B. Vandegrifl ft Co. 

ARSENIC — 188 csk., Hamburg, A J. 
Marcus ft Co.; 195 cs., Kobe. McKenzie & 
Foster, 250 cs., Kobe, H. Sundheimer, Inc., 
271 cs., Kobe, Taka t a ft Co.; 127 cs., Kobe. 

S. W. Bridge ft Co. , 120 cs., Kobo, Busk ft 
Daniels ; 600 cs., Yokohama, Chipman Chern 
Bug. Co.; 46 csk., London, Order; 100 csk, 
Hamburg, R. W. Greeff & Co.; 200 csk. 
Hamburg, Order. 

BARIUM CARBONATE- 252 bg.. Ham 
burg, Hardy ft Rupert i, 149 csk., Hamburg. 
Order. 

BARIUM CHLORIDE— 56 bbl., Hamburg. 
Innis, Speiden & Co; 72 csk., Hamburg, 
Meteor Prod. Co. 

BARIUM NITRATE -40 csk., Hamburg. 
Roessler & llasslacher Chcm. Co. 

BARYTES — 550 bg., Hamburg, L. A. 
Salomon ft Bros., 135 csk., Hamburg, A 
Klip, stein & Co. 

BORATE LIME— 6,744 pkg., Mejillones. 
Pacific Coast Borax Co. 

CASEIN — 1,668 bg.. Buenos Aires, Bank of 
America; 1,161 bg.. Buenos Aires, Order. 
350 bg.. London, C. Tennant. ft Sons. 

CALCIUM CHLORIDE — 146 dr.. Ham- 
burg, Order ; 95 dr., Hamburg, Bauer ft Co. 

CAMPHOR — 50 cs.. Kobe, Iwai ft Co. ; 
225 cs., Kobe, Mitsui ft Co. ; 50 cs., Kobe. 
Vick Chern. Co.; 60 cs., Kobe, E. J. Barry, 
Inc.; 100 os.. Kobe, Nivoa Nitration Works 
CHEMICALS— 18 cs., Havre, Order; 47 
csk.. Hamburg, Chaplain ft Bibbo : 30 dr., 
Hamburg. Order ; 17 cs., Bremen. Pfaltz ft 
Bauer ; 20 bg„ Danzig, Hardy ft Rupert!, 
Inc. ; 312 pkg., Hamburg, Roessler ft Hass- 
laeher Chem. Co. ; 74 dr., London, Mallin- 
krodt Chem. Wks. ; 539 pkg., Hamburg. 
Order; 114 bbl., Hamburg, Truempy. Faesy 
ft Best huff, Inc. 

CHALK — 500 tons, London, Taintor Trad 
ing Co.; 1,000 bg., Antwerp, Irving Bank. 

COAL-TAR DISTILLATE — 30 dr., Glas- 
gow, Order. 

COLORS — 21 pkg., Havre, Irving Bank. 
10 pkg., Marseilles, Order; 90 pkg. earth. 
Leghorn. II. J. Waddell ft Co.; 12 bbl. 
aniline, Rotterdam, Wetterwald & Pflster ; 
4 bbl do., Rotterdam, Order; 10 csk dry, 
Southampton. Order; 10 bbl. dry, Hamburg, 
Kuttroff, Pickhardt & Co. ; 18 pkg. aniline. 
Hamburg, Kuttroff, Pickhardt & Co. ; 32 
csk. aniline, Hamburg, H. A. Metz & Co. 

COPPER SULPHATE — 98 csk.. Marseilles. 
P. II. Brothers ; 329 csk.. Hamburg, Order ; 
200 bbl., Hamburg. Order; 102 csk., Ham- 
burg, Order ; 200 csk., Liverpool. Nitrate 
Agencies Co. ; 200 csk., Liverpool, Order. 
CTTTCH — 300 cs., Singapore, Order. 
DEXTRINE — 100 bg., Hamburg, L. A 
Salomon & Bros. 

DIVI-DIYI— 1,685 bg., Maracaibo, Su- 
zarte ft Whitney. 

DYES — 21 cs., Havre, B. Weiner. 

EPSOM SALT— 6,900 bg.. Hamburg, 6u 
perfos Co. ; 500 bg., Hamburg, Brown BroB. 
ft Co. ; 7,000 bg., Hamburg, Irving Bank. 

GLAUBERS 8ALT— 200 bg., Hamburg, 
Order; 253 csk., Hamburg, Globe Shipping 
Co. . 260 bbl., Hamburg, E. M. Sergeant ft 
Co. ; 158 bbl., Hamburg, Order. 

GLYCERINE— 100 dr? Marseilles, Order ; 
140 bbl., Marseille*, Order. 

GRAPHITE — 150 bg., 254 oak., Mar- 
seilles, Order. 


GUM 2<i pkg. tragacatith, Thurston ft 
Braullch, 4<» cs. obbanum, Glasgow, Brown 
Bros. & Co. , :cj bg. myrrh., Glasgow, Am. 
Ex. Nut’l Bank, 210 bg. copal, Singapore, 
Guarani v Trust Co., 27 1 bg. copal. Singa- 
pore, L C Ci lb-spa* A Sons, 199 bg copal. 
Singapore, Brown Bros. A Co. ; 100 cs. 

damar, Singapore, Chase NatM Batik ; 210 
bg. copal, Singapore, Order, 100 bg. arabic. 
London, Order, 200 bg. copal, Antwerp, 
V Hurst & Son ; 600 bg. copal. Antwerp, 
I ’rown Bros. 


loo dr, p< i maiigauute, Hamburg, 
; 20 kegs prussJaio, Liverpool. H. J. 
ft Bro. , 22 csk , carbonate, London. 


HEX A METHYLENE — 80 cs., Hamburg 
Industrial Trust Co.; 10 cs., Hamburg. A. 
KUpstein ft Co. 

IRON OXIDE— 228 bbl , Malaga, Hummel 
ft Robinson , 76 bbl , Malaga, Roichard, Coul- 
slon, Tm» , 70 bbl., Malaga, J. L. Smith ft 
Co., 319 bbl., Malaga, C. K. Williams. 

MAGNESIUM — 1.119 bg.. carbonate, Glas- 
gow, Order; 170 bbl., chloride, Hamburg, 

A. Blanc, 70 csk., chloride, Hamburg, 
Order; 561 csk, calcined, Rotterdam, H. J. 
Baker ft Bro.; 165 dr., Hamburg, Innis. 
Speiden ft Co.; 602 bbl, Hamburg, Hansa 
Co., 89 bbl, Hamburg, A. Blank; 161 pkg., 
Hamburg, Order ; o 

MYKOHALANS-- 9,600 pkg.. Calcutta. 
Order. 

MENTHOL— 10 cs.. Kola*, Equitable Trust 
Co.. 60 cs., Kobe, Ordn 

NAPHTHALENE— 600 bg , Hamburg, W, 

H. Muller ft Co , 495 bg., Hamburg, Irving 
Nat’l Bank ; 750 bg.. London. Irving Nat'l 
Bank , 566 bg., Hamburg, Irving Nat’l Bank. 

OILS — Codliver — 400 bbl., Bergen, Scott 
ft Bowne, 50 bbl., Bergen, <1 Hulsking; 60 
bbl.. Bergen. A. Stallman ft Co.; 155 bbl.. 
Bergen, Order; China wood — 100 bbl., Han- 
kow. Mitsui ft Co.; 15,000 pioulB, Hankow, 

L. C. Gillespie ft Son* ; Fusel — 30 csk. f Mar- 
seille's, Order , 70 pkg., Hamburg. Order ; 
23 dr.. Darien. I. Naiditch ; 18 csk., Ham- 
burg. Guaranty Trust Co , 10 dr., Malaga, 
Du Font de Nemours ft Co.; Linseed — 100 
bbl, Rotterdam, Nat‘l City Bank; 283 bbl.. 
Rotterdam Order ; 88 bbl., London. Inter- 
national Comp. Co. ; Palm — 320 csk., Mar- 
seilles, Order, 202 bbl.. Hamburg, African 
ft eastern Trading Corp. ; 200 csk., Koke, 
Niger Co.; 641 csk, Bevinter. Irving Bank; 
430 csk., Ojaibo. Niger Co ; 354 csk, Abon- 
erna African ft Eastern Trading Corp ; 
80 csk., Abonema, W. A. Leu man ; 800 csk., 
Abnnema. Niger Co.; 570 csk.. Port Har- 
court. Niger Co.; 72 csk.. Lagos, G B 
Ollivant ft Co., 4 LG csk, Cotonlo, J Holt ft 
Co 47 csk.. Cotonlo, Order; 175 csk.. 
Grandpope. Thornett ft Fehr ; 392 csk . 
Liverpool, African ft Eastern Trading 
Corp. 165 csk., Liverpool, Order; 380 csk., 
London, African ft Eastern Trading Corp.; 
Peanut — 400 cek.. Rotterdam. H. S. Hoad ; 
Perltla — 250 bbl., Koke, Balfour. William- 
son ft Co.: 150 bbl., Kobe, Bank of N Y : 
325 bbl.. Dairen, Cook ft Swan Co.; 106 
Phi., Dairen, East Aulnti' 1 Co. , Hardlne — 
FfHid os, Kobe, Cook ft Swan Co. 

SESAME — 279 bb! . Rotterdam. Nat’l CItv 
Bank : 292 bbl.. Rotterdam, Order. 

NULPIIUR (olive foots) — 500 bbl., Naples, 
ltanca Comm Ital. ; 300 bbl.. Palermo. 

Order 100 bbl., Seville, Chem Nat 1 Bank ; 
*;00 bid.. Seville, Bank of the Manhattan 
Co 100 bbl.. Seville, Order; 250 bb).. 
Malaga, Order; 450 bbl.. Naples, Banea 
Comm. Ital.. 300 bbl. Catania, Order. 

POTAHKll M HALTS — 131 bbl.. nitrate. 
Hamburg. Innis, Speiden ft Co. ; 10 bbl. prus 
slate. Hamburg Bank of America; 129 pkg 
Halts, Hamburg, A. KUpstein ft Co.; ^27 
bbl.. nitrate. Hamburg, Order; 10 csk., 
bisulphite. Hamburg, Order: 70 bbl. car- 
bonate, Hamburg, Order; 596 bbl, chlorate 
Hamburg. Order. 39 c».. chloride, Bremen. 
Pfaltz ft Bauer: 1 600 c»U.. chlorate, Ham- 
burg, Mech. ft Metals Nat'l Bank: 54 csk., 
salts, Hamburg. Kuttroff Pickhardt & Co., 
55 dr, permanganate, Rotterdam. Order; 
644 csk., nitrate, Hamburg, Kuttroff, Pick- 
hardt ft Co.; 103 csk.. carbonate, Hamburg, 
Goldschmidt Corp ; 30 bbl.. carbonate. Ham- 
burg J. Munroe ft Co.. 702 dr., caustic. 
Hamburg, A KUpstein ft Co ; 17 csk., pot- 
ash salts Hamburgh. Roessler ft Hasalacber 
Chem. Co : 100 csk., alum, Hamburg, A 
KUpstein A Co.; 100 dr. permanganate 
Hamburg, B, M. Sergeant ft Co ; 22 csk, 
carbonate Hamburg. Order; 2,000 bbl.. 
chlorate, Hango, Amer Kreuger ft To 
Corp. ; 33 oak., Hamburg, Am Ex. Na I 
Bank ; 80 dr., permanganate, Antwerp Ellis. 
Jackson ft Co ; 140 c*k., carbonate Ham 
burg. Peters, White ft Co. 


Bank 
order 
Baker 
( irder, 

tjtj KURA 011 0—98 8 bg. L Buenos Aire*. 
Columbia Trust Co., 16,740 bg., Buenos 
Aires, Tannin Corp. ; 2002 bg., Buenos Aires, 
Equitable Trust Co 

HEEDS — Linseed — 19,316 bg.. BueOOS 
Aires. Bank of the Manhattan Co, ; 7,450 
bg., Buenos Airis, Merchants Nat'l Bank, 
Boston ; 5,940 tons, Rosario, Spencer Kellogg 
ft Sons; 67,806 bg., Santa Ft*, Order; 12.- 
255 bg., Sun Nicolas, Order ; 63.595 bg., 
Santa Fe, L. Dreyfus ft Co.; 44,121 bg„ 
Rosario, Order, 4S.074 bg.. Ibteuy, Order; 
5,378 tonB, Rosario, Order. Sesame— 600 
bg.. Shanghai, Wall Chang Trading Co., 
1,200 bg., Shanghai, Eust Asiatic Co. 

Mil ELLA C I, KUO pkg., Southhampton, 
Order ,• 2.291 bg , Southampton, Order, 22 
bg garnet, Hamburg, Order; 150 bg., Lon- 
don, Order, 45 es. garnet, Hamburg, A. 
Murphv ft Co. , 45 bg.. Hamburg, Order: 

200 bg., Calcutta, Chase Nat’l flank; 47 
bg.. Calcutta. Nat’l City Bank; 100 chest* 
.seed, Calcutta, Bank of America ; 100 bg. 
k eerie lac. Calcutta, First Nat’l Bank of 
Boston, 230 ng., Calcutta, Bank of Br. 
West Africa. 378 bg., Calcutta, First Fed- 
eral Foreign Banking Corp., 1,238 pkg., 
Calcutta, Order. 

HAL AMMON I AC- —426 bbl.. Hamburg, 
Order; 98 csk,, Hamburg. Order; 46 bbl.. 
Hamburg. .) Monro* ft Co. 

HODIUM HALTS 68 es. cyanide, Mar- 
seilles, Nat’l City Bank. 4.105 bg. synthetic 
nitrate 376 csk. nitrite, Brcvik. Order; 400 
esk. hyposulphite, Marseilles Order; 61 c*k» 
sulphide, E. Muter ft Co.; 72 bbl. fluoride, 
Hamburg, Innis Mpeedeti & Co.; °*; 
bromide. Hamburg. Farmers Loan ft Trust 
Co. • 63 dr. perborate, Hamburg, Chem. 

Nut’l Bank , 39 esk nrusslato, Hamburg, 
Meteor Products Co. ; 2fil dr. sulphide, Ham- 
burg, Order; 10.808 bg. nitrate, Jqutque, 
Weasel, Duval ft Co. . 11.183 bg. nitrate. Iqul- 
que, Du Pont de Nemours ft Co. ; 33,220 bg. 
nitrate, Antofagasta. Weasel, Duval ft Poe 
18.870 bp.. Antofagasta, for Norfolk; 30 
csk. perborate. Hamburg. Blackburn Trad- 
ing Co. ; 500 sk. nitrate, Hamburg, Kuttroff. 
Pickhardt ft Co.; 150 rsk. perborate, Ham- 
bu*c. Order, 19 cs carbonate, T. Nevln ; 
63.800 bg nitrate, Toeopllla, W. R. Grace 
ft Co. . 49,926 bg„ Iqulque, W. R. Grace ft 
Co., 17 csk. Rotterdam. A. KUpatein ft 
Co. - 9.161 bg. nitrate, Tqulque, Baring Bro*. 
ft Co. ; 20 csk perborate, Hamburg, Globe 
Shipping Co , 27 esk fluoride, Hamburg, 
Order; 396 dr sulphide, Hamburg. Order; 
54 bbl. acetate, Antwerp. Roessler ft Has* 
slacker Chem Co ; 94 bbl. phosphate. 

Antwerp, A KUpstein ft Co.; 86 dr. sulphide, 
E Muter ft Co.; 200 bg. sulphide. Hamburg. 
Equitable Trust Co : 200 bbl. hyposulnhlde. 
Hamburg, Order, 10 csk. prussiate, Liver- 
pool H. J. Baker ft Bros. 

STRONTIUM NITRATE— 38 csk,. Ham- 
burg, Meteor Products Co.; 100 bbl., Ham- 
burg, Hummel ft Robinson. 

TANNIN— 17 csk.. Havre, Gelgy Co. 

TARTAR. CRUDE 100 sk., Marseille*. 
200 sk.. Marseilles. C. F’flzer ft Co.; 100 
pkg., Marseilles, Brown Bros, ft Co. ; 865 
bg., Valencia. C. Tflzcr ft Co.; 277 bg.. 
Alicante, C Pfizer ft Co.; 484 bg.. Alicante, 
Order ; 293 bg.. Rotterdam, C. Pfizer ft 

Co ; 34 bg.. Valparaiso, Order. 

TALC- 200 bg., Marseilles, Order. 

TALLOW — 280 csk., Buenos Aires, Bank 
of the Manhattan Co., 296 cak.. Bueno* 
Aires, Armour ft Co. 

VERDIGRIS — 20 cs.. Marseilles, C. Hen- 
sking ; 20 esk.. Marseille*, A. KUpstein. 

WAXES — 100 bg. carnauba, Recife, 
Elbert ft Co.; 121 bg. camaoba. Ceara, 
Mtrobmever ft Arpe Co.; 60 bg., Ceara. 
Lnzard Freres ; 2 bg., Ceara, Order; 200 
cs, vegetable, Kobe, H. R. Lftthrop ft Co, ; 
32 bg. bees. London. Order ; 50 ng. bee*, 
Valparaiso, Strohmeyer ft Arpo Co. ; 40 bg. 
bees. Valparaiso, Order ; 294 bg., Antwerp, 
Elbert ft Co. 

WOOL GREASE — 90 bbl.. Antwerp, 

Elbert ft Co. 

ZINC CIILORATE — 50 csk., Hamburg, A. 
KUpstein ft Co. 

ZINC CHLORIDE — 69 e*k„ Hamburg, 
Order; 83 csk., Hamburg, Hardy ft Ruperti, 
Inc. 


«ft dr., cauatlc. 


ZINC OXIDE — too bbl., Marseille#, 

LMSYiM. 8,nripore ’ B “ k S^SSsS^S^XSfi 500 bbI " 
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Current Prices in the New York Market 

* For Chemical*, Oil * and Allied Products 


General Chemicals 


Acetic anhydride, 85' , .drums 

11) 

$0 38 - 


Acetone, drum* 

11> 

22 

2) 

Add, acetic, 28", , bbl , . 100 lit 

3 17} 

3 97* 

Acetic, 5h' , , 1)1)1 ... 100 ll> 

6 35 

6 37 

Glacial. 99}% , bbl. .. 100 Ih. 

12 05 

12 8) 

Boric, bbl 

lb 

11 - 

II 

Citric, kegs 

lb. 

49 - 

50 

Formic, 85%' 

lb. 

.14}- 

17 

Gallic, tech 

lb. 

.45 - 

50 

Hydrofluoric, 52% , carboys 

lb. 

12 - 

17 

Lactic, 44%,, tech , light, 




bbl 

lb 

Mi- 

12 

22% tech , tight, bbl . 

lb 

05} 

On 

Muriatic, 18' tanks 100 lb. 

90 - 

1 00 

Muriatic, 20% tanks, 100 lb 

1 00 

1 HI 

Nitric, 36°, carboys 

ll> 

04} 

05 

Nitric, 42'*, carboys 

lb 

06 - ■ 

• 06} 

Oleum, 20"% lank* 

ton 

18 50 

|9 00 

Oxalic, oryHtal*. bbl 

lb 

13} 

1 3', 

Phosphoric, 5(H , carboys 

lb. 

07} 

08, 

Pvrogalltc, restiblimed . . . 

lb 

1 50 - 

1 60* 

Sulphuric, 60% lank* 

ton 

9 00 - 

10 1)0 

Sulphuric, 60”, drum* 

ton 

12 00 - 

14 III) 

Sulphuric, 66°, tanks .. 

Ion 

15 00 

15 50 

Sulphuric, 66" drums .,. 

ton 

19 00 

20 00 

Tannte, U.H.P , bbl 

lb 

.65 

70 

Tannic, tech , bhl 

lb 

.45 

30 

Tartaric, imp cry* , bbl 

lb 

.34 


Tartaric, imp , powd , bbl 

lb. 

. 34 


Tartaric, domestic, bbl 

lb 

.35 - 


Tungstic, per lb . 

lb 

1 10 - 

t 20 

Aloohnl, butyl, drums, f o h 




works 

lb 

.27 

.29 

Al 0 o h o I ethyl (Cologne 




spirit), bbl 

gal. 

4 75 - 

4 95 

Alcohol, methyl (see Methanol) 



Alcohol, denatured, 188 proof 




No l. bbl . 

gal 

39 

40 

Alum, ammonia, lump, bhl . 

it. 

03}- 

03} 

Potash, lump, hhl 

lb 

.03 - 

1)3} 


Chrome, lump, potash, bbl 
Aluminum sulphate, com , 

bints i no Ih. 


05}- OS* 


Iron free hints 
A<iua ammonia, 26°, drum*. . 
Ammonia, nnhydroua, o.vl 
Ammonium carbonate, powd 
cask*, imported 
Amm >miim carbonate, powd 
domestic, hhl 

Ammonium nitrate, teoli , 

cask* 

Amyl acetate tech , drum* 
Arsenic, white, powd , bhl .... 

Arsenic, ml, powd , keg* 

Barium carbonate, bbl . . . 
Murium chloride, hhl, .. 
Marium dioxide, drums. . 
Barium nitrate, cask* 

Barium sulphate, bbl 

Blano fix*', drv, bbl 
Blanc fixe, pulp, bbl . 
Bleaching powder, f.o.b, wks 
drums 

Spot N. Y. drums. . 

Borax, bbl. 

Bromine, cam's 
Calcium acetate, bags 
Calcium carbide, drum* 


lb 

lb. 

lb. 

lb. 


lb 

nr 1 - 

H> 

ton 

ton 


Hi 

lb 

toll 

100 lb. 
100 II) 

. Il> 
lb 
100 lb 
lb 

Calcium chloride, fused, drum* ton 
Oran, drum* lb 

Calcium phosphate, mono, 

bbl. lb. 

Camphor, oaaca . . lb. 

Carbon bisulphide, drums . lb. 
Carbon tetrachloride, drums . lb. 
Chalk, p r e c i p —domeet ie, 
light, bbl. lb. 

Domestic, heavy, bbl.. lb. 
Imported, light, bbl Hi. 

Chlorine, liquid, cylinders . . lb. 
Chloroform, tech , drums. . . lb 
Cobalt oxide, bbl .. lb. 

Copperas, bulk, fob wka. ... t on 
Copper carhonate. bbl .. lb. 
Copper cyanide, drums ■ lb. 
Copper sulphate, erya., bbl , 1001b. 
Cream of tartar, bbl lb. 

&psom Salt, Horn., tech , 
hhl. I no lb 

Epeom salt, imp , teeh , 
bags 1 00 lb. 

Epaom salt, U.S.P., dam , 

bbl .1001b 

Ether, U.8.P.. drum* lb. 

Ethyl acetate, eom , 85%. 

drums gal. 

Ethyl acetate, pure (acetic 

ether, 99% to KMT,).. .. gal. 

Formaldehyde, WV. hhl • lb 

Fuller* earth, f.o.b. mines net ton 
Fullers earth-imp , powd., net ton 

Fttsel oil, ref., drum* gal. 

Fuaol oil, crude, drum* ga! 

Glaubers salt, wka. , bag*. . . 1 OO^lb, 


1.50 - 

:ll\: 

.A0 - 


I 65 
02 } 
071 
iOJ 


. 091 - .10 

.13- .14 


10 - 
3 50 - 
.131- 
.14} 

78 00 - 
90 00 - 
18 - 
08 - 
.04 - 
.041- 
45 00 - 

2 15 - 
2 60 - 

,05}- 
.28 - 

3 50 - 
.04\- 

22 00 - 
. 01 }- 

.06}- 
.89 - 
.07 - 
10 - 

.04}- 
,ou- 
.04!- 
.06 - 
.35 - 
2. 10 - 
16.50 - 
. 19 
.47 
6 25 
25} 


II 
3 75 
16 
15 

80 00 
95 00 
1«! 
Oft’, 
04 
04j 
55 00 


2 70 
05} 
30 

3 60 
04} 

23 00 
■ 01} 

.07 

.91 

07} 


.04} 
■ 03} 
.05 
06} 
.38 
2.25 
20.00 
20 
.50 
6 50 
26} 


2 00 - 2.25 
I 10 - 1.25 


2 50 - 
.13 - 


2.75 

.15 


.80- .85 


.95 
.14' 
16 00 
30.00 
3.55 
2 30 
1.20 


1.00 
. 16 
17.00 
32.00 
4 05 

2.40 

1.40 


T HESE prices are for the spot 
market in New York City, but 
a special effort has been made 
to report American manufacturers’ 
quotations whenever available. In 
many cases these are for material 
f.o.b. works or on a contract basis 
and these prices are so designated. 
Quotations on imported stocks are 
reported when they are of sufficient 
importance to have a material 
effect on the market. Prices quoted 
in these columns apply to large 
quantities in original packages. 


< ilmilllTHNUlt , imp , bftgH 1(1 
Glycerine, c p .drum* extra. . 

( llveerim*. dynamite, drums . 
Itidin«\ restjblimcd 
I nm oxide, ml, casks 
l.« , .id‘ 

W b i 1 1 * , hasi c carbonate, dr y , 
rank* 


1 fed, dry, casks 

Ifed, ill oil, kegs 
head acetate, white orys., bbl. 

Brown, broken, cask* 

Lead arsenate, powd., bbl.. 

Lime-Hydrated, bbl tx 

hi me, Lump, bbl . ... 2( 
Litharge, rmnin .casks... 

Litlmphone, bag* 

in hhl 

Magnesium curb,, tech., bags 
Mcihunol, 95*’, , bbl 
Methanol, 97'’! , bbl. . 

Nickel sail .double, bbl... 

Nickel salt*, Mingle, bbl 

IMiosgene 

I’hoHphorus, red, cases 

Phosphorus, yellow, ca*e* 
Pntnmuum bichromate, ranks 
Potassium bromide, gran , 

bhl ,. 

Potassium carbonate, 80-85%, 

calcined, casks 

Potassium chlorate, powd.. 

Pot turn tint ovnnidc, drum*. . . 
Potassium, first sorts, cask 
Potassium hydroxide (caustic 

potash) drums 1 00 lb. 

’ 1 * “ lb 

lb. 


lib 

$1 DO 1 

$1.25 

lb 

18 - 

.18} 

lb 

16}- 

lb. 

4 55 - 

4 65 

lb. 

.12 - 

. 18 

Ih. 

. 09 j- 

. 10 

lb 

09}- 


lb. 

.12 - 

.14 

lb. 

.III- 

.12 

lb. 

.13}- 

.15 

lb. 

,n - 

.14 

Ih 

.12 - 


lb 

.23 - 

.24 

tr ton 

16 80 - 

17 00 

JO lb 

3.63 - 

3.65 

lb. 

- ioi- 

.11 

lb. 

.07 - 

.07} 

lb 

071- 

.07) 

lb 

OS - 

.08} 

gal. 

1 21 - 

1.23 

r 

1 23 - 
.10}- 

1.25 

lb. 

.11?- 



.60 - 

”75 

lb.” 

.35 - 

.40 

lb. 

.30 - 

.35 

lb. 

10}- 

.10} 

lb. 

.16}- 

.23 

Ik. 

.06}- 

.07 

lb. 

.07?- 

.08 

lb. 

.45 - 

.50 

lb. 

09 

.09} 


lb. 
lb. 
lb. 
lb. 

gran., 

. . . lb. 

lb. 

.. ..1001b. 
ton 


Potassium halide, 

Potassium nitrate, bbl 

Potassium permanganate, 
drums.. 

Potassium Prussia te, red, 

casks . 

Potassium prussiate, yellow, 

casks 

Halsmmoniac, white, gran., 

cask*, imported 

Salammonine, white, 
b' *1 , domestic . 

Orav, gran., cask*. , 

Salsodtt, bbl 

Salt cake (bulk) — 

Stsla ash. light, 58% flat, 

bag*, con t rivet 1 00 lb. 

Soda it-m, light, basis, 48% , 
bags, contract., f o.b. . 

wks 100 lb. 

Soda ash. light, 58%, flat, 
bags, resale , 1 00 lb. 

Soda ash, dense, bogs, con- 
tract, basis 48% 1 00 lb. 

Soda ssh, dense, in bags, 

reside 1 00 lb. 

Sods, caustic, 76%, golid, 

drums, fa.*. .... 1 00 lb. 

Soda, caustic, 76%, solid, 

drums, contract. .. 1 00 lb. 

Soda, caustic, basis 60%, 

wk* , contract . 1 00 lb. 

Soda, caustic, ground ami 

flake, contract* 100 lb. 

Soda, caustic, ground and 
flake. resole. , .100 lb. 

Sodium acetate, worka, bags., lb. 
Sodium bicarbonate, bbl . 1 00 lb 
Sodium bichromate, casks.. . . lb. 
Sodium bisulphatc (niter cake) ton 
Sodium bisulphite, powd., 

U.9.P.,bbl. lb. 

Sodium chlorate, kegs !b. 

Sodium chloride long ton 

Sodium cyanide, coses lb- 


8.25 - 
3.65 - 
. 06}- 

.25 - 

.80 - 

•37}- 

.07 - 

.07}- 
.08 - 
1.20 • 
26 00 - 

1 60 - 

1.20 - 
1.75 - 
1.17}- 

1 85 - 

3.45 - 

3.35 

2.50 - 

3.80 - 

4.00 - 
06 - 

2 00 - 

:S(: 

12 . 00 - 

. 20 - 


8.50 

3.75 

.07} 

.25} 


.38 

.07} 

.08 
.09 
■ 1.40 
28.00 

1.67 

1.30 

1.80 

1.20 

1.90 
3.70 
3.40 
2.60 

3.90 

4.15 

.1 

2 


.06} 

1.50 

.08 

7.00 

•OJl 
.07 
13. M 
.23 


Sodium fluoride, bbl , . lb 

Sodium hyposulphite, bbl lb. 
Sodium nitrite, cask* lb. 

Sodium peroxide, powd , case* lb. 
Sodium phosphate, -dibasic, 
bbl.... ‘ . lb. 

Sodium pru-siuto, yel drum* )l>. 
Sodium silicate (40% drums) 100 lb. 
Sodium silicate (60°, drums) 1 00 lb. 
Sodium sulphide, fused, 60* 

62%drumR lb. 

Sodium sulphite, crys., bbl... . lb. 
Strontium nitrate, powd ,bhl. lb. 
Sulphur chloride, yel drums, lb. 
Sulphur, crude .. .ton 

At mine, bulk .. ton 

Sulphur, flour, bhl 100 lb. 

Sulphur, roll, bbl. . 1 00 lb. 

Sulphur dioxide, liquid, cyl. . lb. 
Tulo— imported, bags . . . 

Tide— domestic powd., bag* 

Tin bichloride, bbl. . . 

Tin oxide, bbl. 

Zinc carbonate, bags. . . 

Zinc chloride, gran, bhl 

Zinc cyanide, drum*.. 

Zinc oxide, , lead free, bbl. . 

5%, lead sulphal e, bag*. . . 

— .35 % 1 ‘ 


o lead sulphate, 


10 to 
bugs 

French, red seal . bags. . 
French, green seal , bags 
French , whi t e sen 1 , bbl 
Zinc sulphate, bbl. 


ton 

ton 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 


lb 
lb 

.. lb. 

lb. 
100 lb. 


*0 09}- 
. 02 }- 
.08}- 
.28 - 

.03]- 
.18 - 
80 - 
2.00 - 

.04}- 
.031- 
.09}- 
.04}- 
18.00 - 
16 00 - 
2.35 - 
2 00 - 
.08 - 

30.00 - 

18.00 - 
.13}- 
.52 - 
.14 - 
.06 - 
.37 - 


.071- 

.07 - . 
09}- 
10 }- 
. 12 - , 
2.75 - 


$0 10 
.03 

09 
.30 

04 

. IB 

1 25 

2 25 

04) 
03 2 

10 

.05 • 
20 00 
18 00 
3.15 
2 50 
08} 
43 00 
25 00 
.14 
.54 
.14! 
.07 
.38 
.08} 


Coal-Tar Products 


Alpha-naphthol, crude, bhl . . 
Alpha-naphthnl.rei , bbl 
Alphn-naphthylttinine, bhl. , . 

Amlino ml, drums 

Aniline salts, bbl 

Anthracene, 80%, drums... . 
A n t h r a c e n e, SO' , , imp., 
drums, duty paid. . 
Anthraquinone, /5%, pnste, 
drums . 

Benziildehydr U.S P .carboys 
Benzene, pure, water-white, 
tanks and drums 
Benscne, 90‘ , , tanks <f* drums 
Bensene, 90% , drums, reside.. 

Benzidine base, bhl 

Benzidine sulphate, bbl 

Benzoic acid, l 1 S.P., keg*. . . 
Benzoate of soda, U.8 P., bbl. 
Benzyl chloride, 95-97% , ref., 
arums ... 

Benzyl chloride, teeh., drums 
Beta-nsphthol, suhl., bbl. . . . 
Bets-naphthol, tech . bbl . . . 
Heto-naphthylsminc, tech. 

Oarbazol, bbl 

Oresol, U.S P .drums 

Ortho-cresol, drums . . 
Cresylic acid, 97%, resale, 

drums 

95-97%,, drums, resale 

Diohlorbenzene, drum* 

1 )iethylaniline, drums 

Dimethylaniline, drums . . . 

Dinitrobenzene, hhl 

I )initrnelorbenzene, bbl 

Dinitronaphthalene, bbl, . 

I tinitrophenol, bbl 

Dinitrotoluene, bbl 

Dip oil, 25%, drums 

Diphenylamine, bbl 

If -acid, bbl 

Meta-phenylencdiaminc, bbl. 

Michlcrs ketone, bbl 

Monochlorbenzene, drums. . . 
Monoethyfsniline, drums. . . . 

Naphthalene, crushed, bbl 

Naphthalene, flake, bbl 

Naphthalene, balls, bbl 

Naphthionate of soda, bbl.. 
Naphthionic acid, crude, bbl. 

Nitrobenzene, drums . 

Nitro-naphthalrne, bbl 

Nitro-toluene, drums 

N-W acid, bbl 

Ortho-amidophenol, kegs. 
Ortho-dichlorbcnsenc, drums 

Ortho-nitropbenol, bbl 

Ortho-nitrotoluene, drums. . . 

Ortho-toluldme, bbl 

Parm-atnidophenol, base, kegs 
Para-amidophenol, HOI, kegs 

Para-diehlorbensene, bbl 

Paraoitraniline, bbl. . . . . 

Para-nitrotoluene, bbl. , A. , 
Para-phenvlenedismine, bbl. 

Paro-toluiaine. bbl 

Phthadio anhydride, bbl. ..... 

Phenol. UJS.P., druing 

Picric add. bbL 

Pyridine, dom., drums 

Pyridine,- imp., dr—’* 


lb. 

$0 70 - 

$0.80 

Ih. 

85 - 

.95 

Ih. 

36 - 

38 

lb. 

16 - 

. 16' 

lb. 

24 - 

.25 

lb. 

.75 - 

1 00 

Ih. 

70 - 

.75 

Ih. 

.70 - 

.75 

lb. 

1.40 - 

1.45 

gal. 

.32 - 

.35 

gill. 

.27 - 

.30 

gal. 

.30 - 

.33 

lb. 

.85 - 

.90 

lb. 

.70 - 

.75 

lb. 

.72 - 

.75 

lb. 

.57 - 

.65 

lb. 

.25 - 

.27 

lb. 

.20 - 

.23 

lb. 

.55 - 

.60 

lb. 

.23 - 

.23} 

lb. 

.80 - 

.90 

lb. 

.75 - 

.90 

lb. 

.25 - 

.29 

lb. 

.24 - 

.26 

gal. 

1.40 - 

f .50 

gal. 

1.30 - 

1.30 

lb. 

.07 - 

.09 

lb. 

.50 - 

.60 

lb. 

.42 - 

.43 

Ib. 

.19 - 

.20 

lb. 

.22 - 

.23 

lb. 

.30 - 

.32 

lb. 

.35 - 

.40 

lb. 

.20 - 

.22 

gal. 

.25 - 

.30 

lb. 

.50 - 

.52 

lb. 

.80 - 

.85 

lb. 

1.00 - 

1.05 

lb. 

3.00 - 

3.50 

lb. 

.08 - 

.10 

lb. 

.95 - 

1.10 

lb. 

.08 - 

.09 

lb. 

.09}- 

.10 

lb. 

.10}- 

.11 

lb. 

.58 - 

.65 

lb. 

.55 - 

,60 

lb. 

.10 - 

.52 

lb. 

.30 - 

.35 

lb. 

.15 - 

.17 

lb. 

1.25 - 

1.30 

lb. 

2.30 - 

2.35 

lb. 

.17 - 

.20 

lb. 

.90 - 

.92 

lb. 

.10 - 

.12 

lb. 

.14 - 

.15 

lb. 

1.20 - 

1.30 

lb. 

1.25 - 

1.35 

lb. 

.17 - 

.20 

lb. 

.74 - 

.75 

lb. 

.60 - 

.65 

lb. 

1.45 - 

1.50 

lb. 

.95 - 

.98 

lb. 

.35 - 

.38 

lb. 

50 - 

.55 

lb. 

.20* 

.22 

pi 

nominal 


2.50 * 

2.75 
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CHEMICAL AND METALLURGICAL ENGINEERING 


Resorcin cl, tech., tags jb. $ 

Resorcinol, pure, kegs Jb. 

Tl-eftli, bbl. b. 

Salicylic acid, tech., bbl. . . . . . lb. 

Salicylic acid, U.S.P., bbl ... . lb. 

Solvent naphtha, water- 

white, drum? *«• 

Crude, druniN . . . gal. 

Sul' hanilic acid, crude, bbl.... lb. 

Thincarbanilide, kega Jb- 

Toluuiine, kega lb. 

Toluidine, mut'd, kegs lb. 

Toluene, tank cars ga . 

Toluene, drums RhI. 

Xvli lines drums lb. 

X view, pure, drums ga . 

X ylene, com , drums gal. 

X ylene, com., tanks 

Naval Stores 

Rosin B-D, bbl ifniu’ ^ 

Rosin E-I, bbl 280 Jb, 

Ropm K-N, bbl. 280 lb. 

Rosin W.G.-W W ., bbl 280 jb. 

Wood rosin, bbl. .. .280!o. 

Turpentine, spirits of, bbl.. . gal. 
Wood, steam dist.. bbl. . . . gal. 
Wood, dest.dist., bbl.... gal. 
Pine tar pitch, bbl 200 lb. 

Tar, kiln burned, bbl 500 Jb. • 

Retort tar, bbl 500 lb. . 

Rosin oil, first run, bbl ... . gaj. 

Rosin oil, second run, bbl gaj. 

Ilosin oil, third run, bbl, . . gaj. 
Pine oil, steam dist . •• • gal. 

Pine oil, pure, dest dist gaj. 

Pine tar oil, ref. . gal- 

Pine tar oil, crude, tanks 

f.o b. Jacksonville, Fla.. . gaj. 
Pine t nr oil, double ref , bbl... gaj. . 
Pine tar. ref , thin, bbl . K»J- 
Pinewood creosote, ref , bbl. gal. 


Sumac, leaves, Rioily, bags. . 
Sumac, ground, bags . . . 
Sumac, domestic, bag* , , 

Tapioca flour, bags.. 


$ 6 . 20 - .. 

6 30 - . . . . 

6 35 - 6 75 

7 00 - 8 00 
6 25 - 

1 58 - I 60 
1 42 - I 43 
1 15 - M7 


Animal Oils and Fats 

ki lb $0 0»i- $0 041. 


Tapioca flour, bags.. lb. 

Extracts 

Archil, cone., bbl. lb. 

Chestnut, 25% tannin, tanks lb. 

Drvi-dm, 25% tannin, bbl. . . lb. 

Fustic, crystals, bbl. lb. 

Fustic, hcimd, 42°, bbl . . lb. 

Gambler, liq , 25% tnnnin, bbl. lb. 
Ilemat inecrys., bbl. ..lb. 
Hemlock, 25* \ tannin, bbl.. lb. 
Hyperuic, solid, drums. . . lb. 

Hypernic, liquid, 51°, bbl — lb. 

Logwood, crys.. bbl lb. 

Logwood, hq., 51°, bbl lb. 

Quebracho, solid, 65% tannin, 

bbl lb. 

Sumac, dom., 51°, bbl. . lb. 

Dry Colors 

Blacks-Carbongos, bugs, f.o.b. 
works lb 

lampblack, bbl .. lb 

Mineral, bulk ton 

Rlues-Brfuue.bbl. . . lb. 

Prussian, bbl Jb. 

Vltramarine.bbl Jb. 

Browns, Sienna, It al ,bbl... . Jb. 
Sienna, Domestic, bbl. . . . lb. 
Umber, Turkey , bbl ..... lb. 
Greens-Chrome, C' P Light, 
bbl h- 

Chrome, pommel rial, bbl Jb. 
Paris, bulk Jh- 

Reds. Carmine N o. 40, tins. . . Jb. 
Oxide red, casks Jb- 

Para toner, kegs Jb- 

Vermilior, English, bbl .. lb. 
Yellow, Chrome, C.P bids .. Jb. 
Ocher, French, casks lb. 


ton 65 00— • _ 

ton $55 00 -$60 00 
ton 35 00 -. . • 
lb. .031- .05 


Asbestos, ahlngls, f.o.b., _ 

Quebec . . sh. too $60.00 

Asbestos, cement, f.o.b., 

Quebec eh. ton 15.00 

Baryte*, grd.. white, f.o b. 

mills, bbl. net ton 16.00 

Barytes, grd., off-color, 


^.o.b. mills bulk . ni 
kTytes, floated, f.o b. 


60.00 $80 .00 
15.00- 17.00 
16.00 - 20.00 
15.00- 15.00 


ton 35.00 - 45 00 


Degras.bbl . . 

Grease, yellow, bid. 

Lard oil, Extra No. I , bbl ■ 
Neat afoot oil, 20 deg. bbl.. 

No I, bbl . . 

Oleo Mtenrine 
Red oil, diet lilt'd, d i> bbl 
Saponified, bbl 
Tallow, extra, loose 
Tallow oil, acidless, bbl . . 


081- 08] 
.92- 94 

I 28 - I 32 
92- .94 

II - 

M5- 


VeRe table Oils 


Castor oil, No. 3, bbl lb 

Castor oil, No. I.blil.. >'>• 

China wood oil, bbl . . . Jb. 
Coconut oil, (Vylon, l)bl . . Jb. 

Ceylon, tanks, N V b 

Coconut, oil, Cochin, bbl... . Jb- 

Corn oil, crude, bbl Jb- 

Crude, tanks, (f ob null). "> 
Cottonseed oil, crude (f o.b. 

null), tanks ... {”• 

Rummer yellow, bbl.. . {{>* 

Winter yellow, bbl. *b. 

Linseed oil, raw, ear lots, bbl. gaj 

Raw, tank cars (dom ) go' 

Boiled, cars, bbl (dom.') gal. 

Olive oil, denatured, bbl cal. 

Sulphur, (foots) bbl JJ>- 

Palm, Lagos, casks ”• 

Niger, casks. . Jb 

Palm kernel, bbl . . . b. 

Peanut oil, crude, tanks (null) Jj>. 
Peanut oil, refined, bbl... . Jb- 

Per 11a. bbl ltll lb . 

Rapeseed oil, refined, bbl . gaj- 
Rapcseed nil, blown, bbl . . . gab 
Sesame, bbl , IP' 

Sovabean (Manchurian), bbl. In. 
Tank, f.o.b. Pacific coast.... ]b. 

Tank, (f.o b N.Y ) lb. 

Fish Oils 


lb 

. loi- 

lb. 

.104- 

lb. 

ijl- 

lb. 

. I3J- 

gal 

1 17 - 

gal 

1 12 - 

gal. 

1 19 -. 

gal. 

1 15 - 

lb. 

093- 

lb. 

.081- 

lb 

08*- 

lb. 

.091- 

lb. 

.135- 

lb. 

.17 - 

lb 

164- 

gal. 

.85 - 

gal. 


lb. 

13}- 

lb. 

.121-. 

lb. 

.101- 

1b. 

.101- 


Bayberrv, bbl 

Beeswax, crude, bags 
Beeswax, lelmed, light, bags 
Beeswax, pure white, cases. 
Candelliln, bags 
Carimuhft, No I, bags. . 


Japan, eases J} 1 * 

Montan, crude, bags.. . . lb. 
Paraffine, crude, match, 105- 

1 10 in lb* 

Crude, scale 124-126 m p., 

Ref., 11 8-1 20 m.p., bags.. . b. 

lief., 125m p .bags b- 

Ref. 1 28- 130 m.p .bugs — lb. 

Ref., 133- 135 m.p., bags. Jb. 
Ref , 1 35- 137rn p .burs h- 
Steam* acid, sgle pressed, bags Jb. 
Double pressed, bags . ... Jb. 
Triple pressed, bags . - lb. 

Fertilizers 

Ammonium sulphate, bilk. 

f.o.b works .. . - 00 b 

F.a s double bugs.. . 100 lb. 

Blood, dried, bulk . • • m,l< 

Bone, raw, 3 ami 50, ground.. Ion 
Fish scrup, dom., dried, wU. unit 
Nitrate of soda, bugs 100 ft). 

Tdnkage, high grade, f.ob. 

Chicago un,t 


lb. 

,55- J 

lb. 

.55- J 

lb. 

.08 - 

lb. 

.06 - 

lb. 

.03*- 

lb. 

.04 - 

lb. 

.32 - 

lb. 

.12- 

lb. 

.30 - 

lb. 

4.50- 4 

lb. 

.10 - 

lb. 

1 00 - 1 . 

lb. 

1 30 - 1 - 

lb. 

.20 - 

lb. 

S 

.02*- - 

lb. 

$0.28 - $0 

lb 

.21 - 

lb. 

.32 - 

lb. 

.40 - 

lb. 

.24 - 

lb. 

.39 - 

lb. 

.23 - 

lb. 

.19!-... 

lb. 

J4 - 

Iti. 

.041- 

lb. 

.04}- 

lb. 

.03 - 

lb. 

.03}-. . 

lb. 

.03*-.. 

lb. 

.04 - 

lb. 

.04!- 

lb. 

.05 - 

Hi. 

.14 «... 

lb. 

14*-... 

lb. 

.16 -... 


Daryl e s. crude f u b 
mines, bulk 

net ton 

Cwiriri, bbl., tech 

lb. 

Chum clay (kaolin) crude 


f.n b Ga . 

n«t ton 

Washed, f.o.b Ga.. 

net ton 

Pnwd., fob Ga 

net ton 

Crude f.o b. Va 

. net ton 

Ground, f.o.b Vs.. 

net ton 

Imp Jump, bulk 

net ton 

Imp., powd. 

net ton 

Feldspar, No 1 pottery 

long ton 

No 2 pottery 

long ton 

No. 1 soap . . 

long ton 

No 1 Canadian, f o h 
mill 

long ton 

Graphite, Ceylon, lump, 
quality, bbl 

, fii st 

lb 

Ceylon, chip, bbl. 

.. lb. 


High grade amorphous 
crude tor 

Gum ^rabie, amber, sorts, 
bags Jb- 

Gum trogaeantli, sorts, bags lb. 

No I, bags . lb. 

Kieselguhr, f o b Cal .. .toi 

Fob N Y toi 

Magnesite, crude, f o b Cal. toi 
Pumice stone, imp . casks. , lb 

Doni.. lump, bbl lb. 

i)om., ground, bbl ... - lb. 

Silica, glass sand, f o b Ind. .toi 

Silica, sand blast, f.o b Ind toi 

Silica, amorphous, 250-mesh, 
fob III loi 

Silica, bldg, sand, f o b Pa toi 

Soups! one, coarse, f.o b. \ I , 
bags to 

Talc. 200 im sh, f ob , \ t , 
bag" - 1° 

Tale. 200 mesh, fob. Ga , 
bags to 

Talc, 200 mesh, fob Los 
Angeles, bags. <o 


Crude Rubber 


God, Newfoundland, bbl ga . $0 70 - $0 72 

Menhaden, light pressed, bbl. ga - 

White bleached, bbl ga- -JB-.- 

Blown. bbl v ~ 

Crude, tanks (f n b. factory) gal. . 55 - 

Whale No. I crude, tanks, 

coast .... - lb- ii* 

Winter, natural. bbl ... gaj- 76 - • 

Winter, bleached, bbl.... K»l 79- -80 

Oil Cake and Meal 

Coconut cake, bags. • $ 36 00 - • 

Copra, sun dried/W, (c i f ) lb. -JJJ- $ £*{ 

Sun dried Pacific icoast. . lb. 

Cottonseed meal, f.ob, mills ton <0 00 - 41 00 

Linseed cake, bags ton 36 00 - 

Linseed meal, bags 1on 38 00 - 

Dye & Tanning Materials 

Albumen, blood, bbl.. . J j»« if ~ f 5 

Albumen, egg. tech, kegs Jb- .72- .75 

Cochneal , bags.. . -JJ- 

Cutch, Borneo, bales Jb. .04J- 05 


Para — Upriver fine , 

Upriver coarse 

Upriver caucho ball. . 


Brown crepe, thin 
clean ... 

Amber crepe No. I .. 


lii. 

I0.30- 

lb. 

.27 - 

lb. 

.29 

lb. 

.33*-.... 

lb. 

.33*-.... 

lb. 

31}-. 32. 

lb. 

.32}-... 

} 

lb 

$0.18!- t0. 

lb 

.22 - 


13.00 - 20.00 
8 00 - 12.00 
13 00 - 20.00 
15 00 - 20,00 
45 00 - 50.0$ 
6 00 - 7.00 

5 00 - 5.50 

7.00- 7.50 


ton 35.00 - 50.00 

lb. .15- .16 

lb. .50- .60 

lb. 1.75- 1.80 

ton 4u 00 - 42.00 
ton 50 00 - 55.00 
ton 14 00 - 15.00 
lb 03 - .05} 

lb. .05 - .051 

lb. 06- .07 

ton 2 00 - 2.50 

ton 2.50 5.00 


16 00 - 20.00 


Pennsylvania. . 

Corning — 

Cabell 
Somerset . 

Illinois . 

I ndnum . 

Kansas and ( Iklahonui. 7 
I ('California, 35 deg uml uj 


Mineral Oils 

( mde, ill \N ells 
bbl 
bM 
. hi 1 
bbl 
bbl 
, bbl 

lllhenin. 78 deg bbl, 


$3.25 - >3 30 
4 00 

4 50 . 

27 00 - 30.00 
3 75 - 10.00 
2.65 - 2.67* 


Phosphate ropk, f.o.b. mines, , 

HTiHapcbblv 68-7? on * » 

Tennessee, 78-80% .... J on c nn 

Potassium muriatp, 8ff ,. bags t° n 35.0 - 

Potassium sulphate, bags basis 

ygc r o ton M.o* 


Coeonut cake, bags. • J‘ m 

Copra, sun dried, bags, (c i f ) Jb- 

Sun dried Pacific coast. . lb. 


Cntch. Rangoon, bales -t J b - 

Dextrine, corn, bags 100 Jb- 

Dextrine, gum, bags 100 lb. 

HgpE 


lb. .72- .75 

lb. .35- .36 

lb. .04J- .05 

lb. .12- 12} 

lb. 3.39- 

lb. 3-74...... 

ton 38.00 - 39.00 

r 30.00 - 35.00 

04 * 30 * $0 


Copal, Congo, amber, bag* . . Jb $0 . 1 $*- $ 0 . 19 
East Indian, bold, bags — JJ> ii 

Manila, pale, baas . . . ]»• -* * 

Poiitinak. No I bags... Jb. ~ f{ 

Dumar, Batavia, eases ... . b- 

Singapore, No. Leases. . b. ■£* “ •*' 

Kauri, No Leases • " ‘S 

Ordinary chips, [>• *15“ ‘no, 

Manjak, Barbados, basts lb. .09 - .091 

Shellac 

Shellac, orange fine, bags .. J[>- *°-78 ~ 

Orange superfine, bags b. . 80 - 

A. C. garnet, bags lb. .77- 

Bleached, honedry Jh- *? " 

Hlsceflamoas Materials 


Cianolino, Etc. 

Mot or gasoline, steel IiNk gal. J 

Naplitha, V. M A P de\d, 
st eel bbls g»> 

Kerow ue. ref tank wagon . . K»J- 
Bulk, W. 3N expoit , gal. 

Lubricating oils 

Cylinder. Penn , dark . . »mi 

Bloornless, 30(» 31gr«v . gn . 
Paraffin, pale p,1 J* 

Bpimlle, lOO, pale . - »*»• 

Petrolatum, Hinner, bbls . lb 

Paraffine wax (see waxes) 

Refractories 

Bauxite brick. 56 % Al/>g, f o.b. 

Pittsburgh M 

Chrome brick, f.o.b. Eastern ship- 
ping points . . . U 

Chronic cement, 40-50' , CrjO* - t< 
40-45% CrjD*, sucks, f.o.b. 
Eastern shipping points. . . t< 

Fireclay brick. 1st quality, 9-m. 


Magnesite brick, 9-in. straight 
(f o.b wks ) . . 

9-in. arches, wedgps and kevs. . . 

Scraps and splits 

Silica brick, 9-in. sues, ».n.D, 

Chicago district , . ... 

.Silica brick. 9-in. sixes, f.o.b. 

Birmingham district 

F o.b. Mt. Union. Pa. 

Hilicon carbide refract brick, 9-in. 


Ferro-Alloys 


Ferrotkanhim, 15-18% 

f.ob. Niagara I alls, t 

N Y ton $200.00 -$225. 

Ferroclirom linn , per lb. of , ( . 

Cr.^fJeC b. .I| Mi 

4-6‘ ( ;C lb- * ,2 “ 4,5 

Ferromanganese, 78-82% 

Mn, Atlantic seabd. ^ 

duty paid gr-ton M5.W- lg.00 

finlegeleisen, l9-n% Mn. gr.ton 35.00 - 37,00 
I'Wrom olybdenum , 50-60% , M 
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Ferrotunmum, 70-80%, 

per lb. of W . ... lb. $0.85 - $0 vu 

Ferro-uranium, 35-50% of 

U jx*r lb. of U. . . lb. 6 00 - 

Fcrrovanadium, 30-40%, 

per lb. of V lb 3 75 4 00 

• 

Ores and Semi-finished Products 


Bauxite, dorn. crushed, 
dried, f o b shipping 


point* 

ton 

$6 50 - 

$8 75 

Chrome ort*l < ‘ulit concen- 




trate*, >0',, min. Crj< >3 

ton 

22 00 

71 1)0 

(’.if At hint 10 Hcuhonrd . 

ton 

20 50 

it. 00 

Coke, fdrv , f 0 b ovens 

ton 

8 25 - 

8 51) 

Coke, furnace, f 0 h ovens... 

tori 

7 00 

7 25 

Fluorspar, iravel, f.ob. 




mineC UlinoiH 

ton 

21 50 


rimenile, 52' , Ti(L 

lb. 

01 i 

01 > 

Manganese ore, 50% Mn, 




v 1 f Allanl ie seaport 

unit 

31 - 


Manganese ore, chemical 




( Mm ij> 

ton 

75 00 

80 00 

Molybdemte. 85% Motf,, 




peril) MoHs, N Y. 

lb 

(.5 

70 

Monasite, t>er unit of ThOj, 




n 1 f , All seaport, . 

lb 

06 

08 

Pyrites, Hpan , lines, c i.f 




All seaport 

unit 

III-, 

12 

Pyrites, Hpan , furnace size, 




c i.l. All seaport 

unit 

IIJ- 

12 

Pyrites, dom fines, f.o.b 




mines, (»» .... 

unit 

. 12 


H utile, 95' „ Tj< h 

lh 

12 


Tunirslen, Kcheehte, 6(KJ, 




W()g and over, irt unit 




wo, 

unit 

8 50 

8 75 

Tungsten, wolframite, 60% 




WO, and over, per unit 




WO, 

unit 

8 00 

8 25 

Uranium ore (earnotite) per 




lb of U;|( >» 

lb 

3 50 

3 75 

Uranium oxide, 96% per lb. 




* § ( •k 

lh 

2 75 

2 50 

Vanadium pent oxide, 

It* 

12 00 

14 00 

Vanadium ore, i>er lb V^j 

ll> 

1 00 


Zircon, washed, iron free, 




f.o.b. Pahlo, Fla 

11. 

1)4 J 

1 3 


Non-Ferrous Materials 


Construction and 
Operation 


Arizona 

Mksa The Atlaway-l’helps Cotton Co. 
ha u perfected plans for the erection of a 
n< w (ottonsiad oil mill on local site, estl- 
nuted t<« cont about $50,000. Four primary 
I pM-scs .ind auxiliary machinery will be in- 
r 1 .i 1 L <1 F C Attaway is president 

California 

Sv.\ Matko -The MeClcnahan Products 
'(’<> 601 Unwind St.. San Fraruisio, nmnu- 

llaetuiei of hri<*k, newer pip* and other 
| tun ted ilnv products, has plans undei con- 
j -.hh i.d ion for the erection of a new plant 
mi Mile selected at Fast San Mateo It Is 
' < slnnated to <ost close to $40,000, with rntt 

• hinei \ 

Vi\OAi,K Station — The Kto Grande Oil 
i'u, operating in the Montebello Held, near 
'-.anlM Fe Springs, has acquired a local site, 
i ompitsing about 100 acres, for the con- 
si nut ion of a new oil tefining plant, cstl- 
m.ited to cost in ext CSS of $100,000, with 
in ii liinm The company is opeinttng other 
i i ••tlneries in tills disti i< t L F Lockhart 
i p pi e-ddi nt 


plant units on site recently acquired, and 
purposes to t oyimenee w ork at an early 
date The structures will be equipped for 
the production of glass bottles and contain- 
ers. 

Illinois 

Urban a- T he Clifford Jacobs Forging 
Co. has tentative plans under considera- 
tion for the rebuilding of the portion of its 
foundry, destroyed by fire, March 27, with 
loss estimated at $75,000, including equip- 
ment. 

Indiana 

Nkw I’auchtink — T he Indianapolis Steel 
Products Co has work under way on a new 
l-story plant, 100x200 ft, on local 1 Caere 
site, lately acquit ed, 1o be equipped for the 
manufacture of small steel specialties. Ini- 
tial employment will he given to about 100 
men, and this number considerably in- 
creased m thi' neai futui e W M Lewis 
and Waltei IUedsoe head the company 

INDI ANATOLIS - The Jones X-Plo Mfg Co 
has arranged for lie- operation of a plant at 
.141 West 21! th St, for the manufacture of 
chemicals and chemical byproducts. 

Upland-- F ire, April 2, destioycd a por- 
tion of the pin nt of the Upland Flint Pottle 
Uo., including blowing department, with 
loss estimated at $100,000, including equip- 
ment. it is planned to rebuild 

Kansas 


Uciils per 1 b 


Copper, electrolytic 


16: I6j 

Aluminum, 98 to 99% 


23 24 

Antimony, wholesale, Chinese and 


Japanese 


q_ y. 

Nickel, virgin metal 


25 27 

Nickel, ingot and *hoi 


2 ‘> 00 

Monel metal, allot and blot 

•ks 

52 00 

Monel metal, ingots 


48 00 

Monel metal, sheet leas 


4> 00 

Tm, 5-ton lots, St mils 


47 ti25 

Lead, New York, spot 


8 25 

Lead, K St Louis. sim.I 


8 21) 

Zinc, spot , New York 


7 85 

Zinc, spot, 1*1 St Loins 


7 5(J 

Other 

Metals 


Silver ( commercial' 

os 

$0.65i 

( ’ttdmimn 

lit 

1.10 

Bismuth (5001b L»u, 

11 ) 

2.55 

Cobalt . . 

]l> 

2 65(0.2 85 

Magnesium, ingots, 99% 

It) 

1 25- 

Platinum .. . 

Oft 

115.00 

Iridium 

Oft 

2h0 WKo 275 00 

Palladium. , . 

Oft 

79 00 

Mercury . . . . 

751b. 

70 00- 


Finished Metal Products 


Copper sheets, hot rolled 
Copper bottom!! 

Copper rods 
High bras* win' 

High brass rods 
Low brass wlm . . . 
Is>w brims rods 
Prated hi nss » uhmg 
Brazed broiiir 1 ubuig 
Seamless copper tubing 
Seamless high brass tubing 


Warehouse Price 
Cent* per Lb, 
20 75 
Ml 75 

20 50 
IV 50 
17 00 

21 10 
22 00 

24 25 
29 00 

25 25 
23 50 


OLD METALS! — The following are the dealers’ 
purchasing prices in cents per pound: 

Copper, heavy and crucible 
Copper, heavy and wire 


Copper, light and bottoms 
Lena, heavy 

l<eAd, tea 

Brses, heavy 

Brass, light 

No. I yellow brass turnings. 
Zino 


II 3(H« 11 . 50 
11 25(05 11.50 
9 25(<ti 9.50 
5 75<fn 6.00 
3 5<M 3 75 
6 . 2S<d> 6 40 
$ 35(d) 5.75 
6.30<«5 6.50 
3.50® 4 00 


I in.-. AMiKi.KH- The Pacific Const Hoi ax 
hold Uldg . San Francim <>. will com- 
niMhe the immediate erection of the flist 
unit ol it^ proponed now plant in the harbor 
dlslint to he equipped foi general reduc- 
tion and 1 (‘Oiling .service II will be 3-story, 
wait foundations to provide foi two addi- 
tional llnors at a later dat< . estimated to 
‘ost approximately $500,000. with ma- 
ilman Albert C Martin, Higgins Bldg., 
I .os \ngel. s is art hitc( t 

Oakland The Caliiornia Salt Co. Mills 
Uldg San l*’i unorsoo, will enlarge its plant 
at Alvarado, near Oakland, in <nunc<tlon 
vvitii tin rebuilding of the portion of the 
works deatrojed by tin* m Jnnuao Plans 
ue being completed and operations wdll 
soon lie i ommenecd. The < ost is e-dmmted 
at $:(»!> 000, with nmehinerv 

Connecticut 

So 1 rn ( ’ovkn try— The WdPmuntu River 
Pnpm Co will soon commence the erection 
of :in addition to its plant, comprising the 
i found mill of the South Coventry Paper 
Uo and has work In progress on alterations 
and improvements for considerable meiea.se 
m (upneit\. New' pap(*r-makmg machinery 
and power equpment will he installed. 

! Charles. F Clute is president 

Thamksvm.lk — ' T he Uneas Papeiboaid Co. 

| has completed plans for enlargements in Its 
i local mill to Increase the capacity from 100 
to 200 tons a (lav Considerable new ma- 
(hmerv will be installed James F Smith 
is president 

Delaware 

Nkw Castlb -The Wilmington Fibre Spe- 
eralh Uo has eommeneed prel'mlnary work 
for the erection of 3 new' additions to Its 
Plant, consisting of a l-storw stria tur.e. 
86x170 ft., for enlargements in the sheet- 
making department, 8-story, 61x108 ft, for 
general manufacture; and l-story, 30x100 
ft New machinery will be installed, in- 
, eluding fiber-making equipment, rolls, hy- 
draulic presses and power apparatus. The 
expansion Is estimated to cost in excess of 
$250,000. The Austin Co.. Bulletin Bldg., 
Philadelphia, Pa , is the general contractor , 


Structural Material 

The following base prices jx*r 100 lb Arc for 
structural shape* 3 iu. by 1 in. and larger , and pistes 
1 in. and heavier, from jobber*’ warehouses in the 

ettira named: 

. Nff* York Cbiongo 

Structural shape* fill $3.14 

&<rft steel ban 3 19 *3 04 

Boh *t**l bar shapes 3 19 3 04 

SM«teelb*j*h 1» 3 19 

Pkm>i to tin. thick *,29 $.14 


Georgia 

Spmmrrvu.lw— T he plant of the Standard 
uhendenl Co,, devoted to the manufacture 
of fertilisers, has been acquired by C, F. 
Hoffman. Gadaden, Ala., arid associates. 
The new owners plan for extensions and im- 

I provements, and will place the works In 
service at an early date. 

| Atianta— T he AttanU Glass MIg. Co. U 
taking *b!d* for the erection of two new 


Wichita -The Derby Oil & Refining Corp 
has eommem ni enlui gements in its local 
oil 1 either, v to increase the capacity from 
I 000 to 5 1)00 bbl per dn>. Other exten- 
sions and impi oveirietils will be made in the 
plants in this section A prcfcried stock 
issue of $2,325,000 is being sold, to be used, 
in part, for the expansion. A. L. Derby 
heads tiie company. 

Anthony -Fire, March 29, destroyed a 
huge section of the local plant of the 
Anthnm Salt Works, lm , with loss ap- 
proximating $250,000, with buildings, rna- 
(hinery and stock. 

Louisiana 

Monrok The Zeigin-Clarko Oil & Gas 
Co., recently organized with a capital of 
$150,000, has plans In progress for the 
erection ot a new gasoline-refining plant, 
estimated to cost approximately $75,000, 
with machinery (5. W Zeigln and W B 
Clarke head the company. Henry Walton 
is engineer m charge. 

Merrbaux The Sinclair Refining Co. has 
tentative plans under consideration for the 
rebuilding of the portion of its oil-refining 
plant at Merreaux, near New Orleans, de- 
stroyed b> fire March 28, with loss reported 
in excess of $750,000, Including equipment 
Headquarters of the company ate at 45 
Nassau St , New York. 


Maine 


Lincoln - The Lincoln Eastern Pulp Mill 
is planning for the rebuilding of the por- 
tion of its plant destroyed by fire March 
22. with loss reported at $23,000. 

Maryland 

Urisfiklp — The Orisfleld Light & Power 
Co., recently acquired by new interests 
beaded by Isaac H. Tawea and associates, 
has plans under consideration for extens'ons 
and improvements in the local artificial gas 
plant including the installation of addi- 
tional equipment. 

Massachusetts 


Fast Walpole — Bird & Son, Inc., manu- 
facturer of paper and composition roofing, 
has commenced excavations for a 1- and 
2-»tory plant addition, 9(1x540 ft., to cost 
close to $800,000, with equipment. The 
general contract was awarded recently to 
the Central Engineering & Construction Co.. 
Pawtucket. R. Monks A Johnson, $9 
Chauneey Boston. %rp- architects and 
engineers. 

KATtCK—The Griess-Pi Ur*r Tannin* hoL 
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Sycamore 8t, Cincinnati, O.. has ucquu.q 
the tannery ot C. W. Dean & Co., and will 
occupy the structure at an early date, im- 
provements and alterations will be made ; a 
large portion of the works will be given 
over to leather-cutting and similar opoiu- 
tions 

Michigan 

Lijpington— The Morton Salt Co. is plan- 
ning for the erection of a 1 -story addition 
at its local plant, 120x139 ft., for consider- 
able increase In capacity. New grainer 
pans and other equipment will be installed 

Jackson — Plans are being completed fm 
the construction of a new l-.%ory heat-treat- 
ing plant, 75x125 ft., at the works of the 
American Gear & Mfg. Co., a subsidiary of 
the Hupp Motor Car Corp , Detroit. 

Grand ItArios — The National llrass Co, 
will commence immediately tin* erection of 
a new 1-story addition, 45x230 ft., at Ever- 
green and Madison Aves , estimated to cost 
$25,000, exclusive of equipment. 

Missouri 

Joplin— The Mogul Mining Co., Miami, 
Mo , has plans in progress for the erection 
of a new concentrating plant, with capacity 
of about 200 tons per day. A E. Dunlap is 
general munager. 

Mound City — The Mound City Hooting 
Tile Co. is planning for the rebuilding of 
the portion of its plant on Morganford Ave, 

nlly destroyed by Are with loss of about 

$25 nuo 

New Jersey 

Trenton — The New Jersey Porcelain Co. 
has tiled plans for the erection of a new 
plant on the block bounded by Plum and 
Strawberry Sts., and Pennsylvania and New 
York Aves., estimated to cost $60,000. A 
list of equipment to be installed will be pio- 
paied atari early date Fowler, Seaman & 
Fo, Puoad St. Dank Bldg, are architects 

Pallsuoro — The Vac uum Oil Co., 61 
Broadway, Now York, will commence the 
erection of a new oil storage and distribut- 
ing plant here, consisting or a 3 -story struc- 
ture, 100x120 ft., and 2 -s lory building, 
60x60 fl A general contract for the work 
has been let to the Turner Construction Co, 
24 2 Madison Ave., New York. 

.Milford — T he Warren Mfg. Co , specializ- 
ing m the production of glassine papers, will 
install additional machinery at its local mill 
fm considerable increase in capacity 

Bound Brook- -Fire, March 26, destroyed 
a portion of the foundry of tho I Write Piano 
Plate Co, Middlesex Borough, near Bound 
Brook An official estimate of loss has not 
been made it is planned to rebuild Harry 
Polte heads tire company. 

New York 

Home— The Rome Brass & Copper Co.. 
Bouck St., has plans In progress for the 
construction of a 1-stoty and basement ad- 
dition at its local mill, 50x175 ft., estimated 
to cost $180,000 including machinery The 
company specializes in the manufacture or 
brass and copper tubing, sheets, etc. Alfred 
F. Pashle.v, 481 South Dearborn St., Chi- 
cago, 111., is architect. 

Buffalo — The General Castings Corp . 
577-89 Tonawanda St., has tentative plans 
under consideration for the rebuilding of 
the portion of its foundry, destroyed by fire 
March 27, with loss estimated at about $50,- 
000, including equipment. 

Little Falls — The Little Falls Chemical 
Co., is planning for the erection of a 1- 
story addition to its plant, 50x100 ft., esti- 
mated to cost about $35,000. Louis Vander- 
meer is treasurer. 

Albany — Construction will soon be com- 
menced on a new 1-story foundry at the 
local plant of the Federal Signal Co., to be 
equipped primarily for the production of 
steel castings. 

Tonawanda — Officials of the American 
Radiator Co., Buffalo, have organized the 
Tonawanda Iron Co., with capital of $1,500.- 
000. to take over the local blast furnaces 
of the Tonawanda Iron & Steel Co., con- 
trolled by the Donner Steel Co.. Buffalo. 
Immediate possession will be taken, and the 
two stacks remodeled and improved. The 
plant has a rated capacity of 180,000 tons 
of pig iron per annum, and will be run on 
this basis by the new owner, the materia/ 
to be used at the different radiator works. 
B. M. Wooley is president, and Wet more 
Hodges, secretary and treasurer. 

Buffalo— T he Kelly Island Lime A 
Transport Co., Cleveland, O.. will build an 
addition to ite local limekiln plant on the 
Buffalo Kivwvto cost about $30,000. 


NortVi Carolina 

Raleigh — T he State Highway Commis- 
sion has tentative plans for the construc- 
tion ami operation of a cement manufac- 
turing plant, to hr used as a source of sup- 
ply for state road work. Frank Page is 
chairman 

Ohio 

Akron — T he Miller Rubber Co. will com- 
mence the immediate erection of a 4-story 
addition to its the manufacturing plant. 
98x285 ft estimated to cost about $325,000, 
with machinery. It will be lorn ted in the 
South Akron section. 

Hubbard— T he American Sintering Co., 
Youngstown, O., has commenced the con- 
struction of a new local plant, to be 
equipped to handle about 1,000 tons of sinter 
per day 

Akron The Anaconda Copper Co. is 
planning for the immediate construction of 
a new building at its rec* ntly established 
zinc oxide plant in the North Akron section. 
The work*! is giving employment to about 
150 men and this force will be increased in 
the near future 

Toledo - The Dnited States Malleable Cast- 
ings Co has preliminniv plans under con- 
sideration fm the rebuilding of the portion 
of its plant, destroyed by fire March 29. 
with loss estimated at about $500,000, with 
equipment 

Oklahoma 

Tulsa The proposed new local plant of 
Die Union Carbide Co, 30 East 42nd St, 
New York, on property recently acquired, 
will be used by Its .subsidiary organizations, 
the Prest-O-Mto Co and the Linde Air 
Dioducts Co , manufacturers of acetylene 
pi (slucts and industrial oxygen specialties, 
i cspectively. The works for the last -noted 
organization will consist of a main 1-storv 
building, 150x200 ft., with smaller struc- 
tures adjoining, 

Okmliajer The Wnite-Phillips Defining 
Co. will make enlargements in its local oil 
refinery, to Increase the output from 8,000 
to 5,000 bbl ner day. New pressure stills 
and other equipment will be installed. 

Haskell The Coleman -Nelson Corp., 
Tulsa, has acquired tho reflneiy of the 
Southern Oil Refining Co , at Haskell, with 
rail'd capacity of 1,000 bbl daily. The new 
owner will tako possession immediately and 
plans for extensions and improvements, in- 
cluding the installation of additional equip- 
ment 

Oregon 

Cortland — The Portland Gas & Coke Co., 
Gasco Bldg., will eomnienec immediately 
erection of a new 2 -story oil purification 
plant on St Helens Rd. 

Pennsylvania 

Lancaster -Bids arc being taken for the 
erection of a now 1-story foundry at the 
plant of the E. T. Fraim larck Co., Park 
Ave., 43x170 ft., estimated to cost about 
$17,000, exclusive of equipment. J. Wilrncr 
Ilorshey, 1012 East Orange St.. Lancaster, 
is architect. 

Pittsburgh — Fire, March 31, destroyed a 
portion of the plant of the American Win- 
dow Glass Co., in the vicinity of New 
Kensington, near Pittsburgh, with loss esti- 
mated at about $200,000. including equip- 
ment It is planned to rebuild. Head- 
qua iters of the company are in the Farmers 
Bank Bldg. 

Lancaster — The city council has tenta- 
tive plans under consideration for the con- 
struction of a filtration plant at the munici- 
pal waterworks. 

Edgely — The Margarce Paper Co., Mo- 
dena, Pa., will break ground at once for 
the construction of its proposed new local 
plant on site recently acquired, comprising 
two main mills, each 180x200 ft., estimated 
to cost about $550,000, including machinery. 
The works will Include h power house. 

Tennessee 

Chattanooga — The Crane Enamelware 
Co. has tentative plans for the erection of 
an addition to its local plant, estimated to 
eost in excess of $150,000, with machinery. 
It Is purposed to develop a large increase 
in capacity. 

Texas 

ItRacKXNHtmu — The Columbian Carbon 
Black Products Co. has been granted per- 
mission to construct and ope; a to a local 
plant on site recently acquired about 5 


approxVtnaUAv $350 000, with machinery, 
3. vf, Hassell Vada the company, 

Milan ik> — T he Tex-Pata Pipe Line Co. 
has plans under way for the construction 
of a new oil refinery on local site, with Ini- 
tial capacity of about 2,000 bbl. per day. 
Olivets w. K ilium is president. 

Dallas- -The Centrifugal Concrete Prod- 
ucts Co of Ahum icn has leased a portion of 
the factory site of the Liberty Yeast Co. 
for tho establishment of a new plant for 
the manufactute of .special concrete pipe 
pioducts, made under a centrifugal process. 

Washington 

Camas- The Crown Willamette Paper Co. 
Is arranging foi tin' immediate erection of 
an addlt on to its plant, 57x60 ft., to bo 
used as a digester building R. O. Young 
is manager at the mill. 

W i&conain 

Whitewater - Fire, March 30, destroyed 
a portion of the plant of the Kiuzie Rubber 
Co , occupying a portion of the Kiser Bldg., 
with loss reported at about $30,000. It U 
planned to rebuild 

Tomahawk - The Tomahawk Kraft 
Paper Co. month organized, has taken 
over the local plant of the Trlde Pulp & 
I ’a per Co, including mill, wateit power 
sites and other properly Pinna are under 
consideration for the construction of n new 
pulp mill in the vicinity of Grandmother 
Falls The Tomahawk plant will be Im- 
proved and remodeled, and used for the 
production of kraft papers Henry M. 
Thompson and D C Everest, the latter of 
Wausau, Wts., bend tin* company. 


Industrial 

Developments 

( It AMS- - The Inland Glass Co, Chicago, 
III., has increased operations at Hh new 
local plant, leeently completed, represent- 
ing an investment of about $500,000, and 
purposes to develop maximum production 
at an early date The mil) will be devoted 
to the manufacture of illuminating glass- 
ware The cornpsnj was Incorporated re- 
cently- with a capital of $760,000. J. B. 
Weavei Is president 

Decorated glasswnie plants In all parte 
of the country arc running at maximum ca- 
pacity and are from 30 to 90 days behind 
on orders it ts said Unit the present basil 
of operations will be maintained through- 
out tlie year 

Tin* Ball Brothers Glass Mfg. Co,, Muncle 
I ml . manufacturer of glass jars, is oper- 
ating full at its Inc al plant, giving employ 
merit to about 1.500 persons. It is expected 
to run on this schedule for an Indeftnlti 
period 

Window glass mills in West Virginia an 
advancing production and additions are be 
ihg made to the working forces. A numboi 
of plants have orders on hand insurJnd 
maximum output for a number of month) 
to i o me 

Ceramic — The Edwards Brick Co., Co 
lumbia, Mo., is arranging for increased 
production at its plant, and will install con 
slderable new equipment for this purpose 
it is planned to develop the 6-kiln plant t< 
maximum, with an output of about 55,001 
bricks per kiln, Including paving, face ant 
common brick 

The I^a Junta Clay Products Co., Ii 
Junta, Colo., has resumed production at It 
plant, following tho installation of add! 
tional equipment, and plans for full opera 
tlons for an indefinite period. The company 
specializes In the manufacture of face brlcl 
blocks, drain tile and other burned da 
products. 

Sanitary ware plants In the Raritan Rlv« 
section of New jersey are running at fu 
capacity, with full working forces. Order 
on hand insure this bus's for some month 
to come. 

Brick-manufacturing plants In the Htu! 
son River district, New York, are makln 
ready tor early resumption of productioi 
following a shut-down through the wtnte 
It is expected to devGop maximum outpt 
at the majority of the plants at the earlfei 
possible date. 

The Marshfield Brick & Tile Co., Mars! 
field, Wis., is advancing production at 11 
plant, and plans for improvements to pre 
vide for greater capacity. Considerable add! 
tional equipment will be Installed, both to 
brick and drain tile manufacture. 

pAPm— The Scott Paper Co., Cheater, Fa, 
hag completed the Installation of add'tlona 
equipment at ite local plant and wW mala 
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capacity operation* for some lion to 
come, A full working force Is employed 
Heavy Incoming order s are reported 

The Hack uh- H i noks To,, Kenora, tint., has 
commenced opera Ilona at Ita new pulp mill 
and will place other departments <»f tie 
plant In service a* moon sin completed Tin 
plant Is expelled to develop a total c.ipultv 
of HO torts of pulp dally. 

The Idncoln Paper Co.. Elkhart, I ml , la 
maintaining rapacity production at Ita heal 
plant, giving employment to a full working 
force. The mill will be continued on thF 
has’# for an indefinite period. 

The Spruce Falla Co., Ltd., Kaptiskaamg. 
Ont., la running at Hose to normal at it- 
local sulphite plant, a\ erasing about 00 tons 
p«r day The company has plans Utah i 
consideration for the establishment of a 
paper mill in the near future 
Misckllaneoi s * K 1 (lu Font d. N» - 
mours & Co Wilmington, Del, have ad 
vaneed the wages of employees at theli 
explosive and dye works n< Carneys Point, 
Glbbstown and Deepwater, N .1 , 10 per 
cent,, or an hourly wage Increase of about 
€ cents per limn Approximately L',000 pci 
Hons are affected 

Tin* Oklahoma Production A lleflning 
Corp., Muskogef, Okla., has closed its local 
refining plant as a result of the scarcity of 
crude oil It Is expected to resume at an 
early date 

The Vm mini till Co., New Yolk, has in- 
creased the wages of employees at Its 
1'uulshoro, S J, wanks . r > cents an liout , 
effective April 4 

The Carnegie Steel Co., has resumed 
operations at the first unit of Us cok» plant 
at Fat tell, Pa, giving work to about 50U 
nun The plant has been inaetivi for 24 
months past tuber units will be started 
up until the cntlM IS:: ovens are diargml 
The benzol plant has also been plated on 
the a» live list. 

The Ana i lean Vulcanized Fibre Co Wll 
minglon, Del, Is running at full rapacity 
at Its mill al Newark, Del, giving < rnploy 
ment 1o an |»<mmmmI winking force 


New Companies 


Tin' Poi.imomc I 'Amt Co, Fitchburg 
Mass, has been Incorporated with a capital 
of $.'100.0011. to manufacture paper pioducts 
Fouls T Stevenson in president, and ll**nrv 
M. W'heelw light. Newton, M.rs, tin ulri 
Tin* last not'd represents tin* company 

ThH ItAOoN pRolM'l'TS Coni’, New Volk 
care of S T Stein, II Park lt<»w, tepre 
sentativc. has been in< ot pora led with a rap 
dal of $100,000 to manufacture chemicals 
and uJIlUntrd products. The Ineot pot aim’s 
are II Mi let , F Jay II z and F Bake r 

Ciuklkm E Sai mon, Inc, Dotiolt. Mich, 
has been limn pointed with a capital ot 
$25,1100, to mnnufactme inks and kindred 
produels. The Incorporators are William II 
Wendell, <«, W and Charles E, Salmon, 
2 all 1 Gladstone \ y e , Del i oil The last 
noted repi esriits the company 

Thu FLORIDA CiilNV Ci.AV Co. I >t't"-bui g. 
Flic,, has been Inem-pmaicd with a capital 
of $100,000, (o operate clay piopeitbs and 
clay refining plants K F Fox is president, 
and It It Itomlai secretary tteasurei, hoih 
of Leesburg 

Tub New Pressman Tikk At Rubber Co. 
Newark, N J . has been Inc orpoi ated wdti 
a capital of $2,00ti,ono, to manufacture* tires 
and other rubber products The Incorpora- 
tors are Herman Pressman, Herbert <; 
Tally and Joseph E. Montelth, 776 Broad 
St , Newark. The last noted represents tin 
company 


Tiik Uaokx Laboratories, Inc, care of 
the Corporation Service Co , Equitable 
Bldg., Wilmington, Del. representative. has 
been Incorporated mulct 1 Via wan- laws 
with capital of $100,000, to manufacture 
chemical prodmts. 

The Git moi it Chemical Co , Waterbury, 
Conn . has been tneorporated with a capital 
of $50,001), to manufacture chemical com- 
pounds, paint and varnish removers and 
kindred spec laities The ineot pot atm s are 
A F. and John Gllmour, 21 Newell PI nee. 
Waterloo y 


Tub Nkw Jkmkkv Waxed Paper Co Pas- 
scale. N J. has Ken Incorporated with a 
capital of $r,o ooo, to manufacture paper 
products The Incorporators are Walter M 
and K M Clow ell, and Benjamin II Bnl- 
hud, 36 Ylneyiud Place-, Passaic The last 
noted represents the « ontpany 

Tub Marker, Chemical Co, Fairmont. 
W. Va . has been ineot pora ted with a eapl- 
tal of $1,000,000, to nuinufaeture chemical*, 
fertiliser*, etc The Incoi porators are R, F 
Fong and S. S. Burke. Fairmont: and HRxrl 
Van Horn. Clarksburg, W, Va, 


Tiik Amalgamated Leap-Zinc Smki.terb 
Coni', cate of the Corporation Trust (V of 
Vnn to a dii Pont Hldg. Wilmington, Del., 
r ept c-entntjy e, 1ms been incorporated with a 
c apital of $1,250,000, undei Delaware laws, 
to op< i ate metal smelting and refining 
plants 

r J'jn<: CoMtoK Brick Co, Conioe. Tex , has 
been .n»mporat(d with a capital of $15,000, 
to manufacture brick, tile and othei burned 
clay pioducts. The ineot pot atm s me H. E. 
Him hellffe, K J. Ficka and W M Mcrrisa, 
all of < ‘otiioe 

Tiik IIoi.i.axd Foundry Co , Holland, 
Mich has been incorporated with a capital 
of $3 5,ooo, to manufacture iron and other 
metal castings The Incorporators are Theo- 
dore Fisher, Chicago, 111 , Robert H Carna- 
han, 1 1 , and Frank P Palish, both of Hol- 
land The last rioted represents the com- 
pany 

Tin; Hkrman Chemical Co ok Mabsa- 
cm’HKTiH, Jnc, ifoston, has been ineorpor- 
ated with a capital of $10,000, to manu- 
facture chemicals and chemical byproducts. 
.1 dm N. Pc niek is piesulent, and Walter T. 
Hannigan, Newton, Mass , treasurer The 
•ast rioted represents the company 
Tin-: Marshall Refining Co. Kansas 
City, .Met, has been Innn ponded with a 
capital of $40,000, to nmnufaetui e refined 
pet i oleum pioducts. The ineot porntm s arc* 
W S Pilmley and 1). It Sevastian, both of 
Kansas Cltv 

Thk Van Pelt Concrete Co , Milltown, 
N J lias been Incorporated with a eipital 
of $50,00(1, to manufacture cement and eon- 
cictc pioducts. The incorporators are 
Delia Van Pell. Conrad W Kuhlthau and 
Howard J Foot earn all of Milltown 
Tiik Xurilin Chbmical Co, New York, 
•an of tin- Delaware Registintion Trust 
Cm. 000 Alai ket St, Wilmington, Del , rep- 
1 (-.-.entativ e, luis been im-orpoi ated under 
Delawaie liiw.s with a capital of $550,000, 
to manulac-ture chemicals and chemical by- 
pioducts The Jncorjim atm s are Hoi ace N 
T.ivior and Fouls Pavc-h-k, New York; and 
William 1 Ihophy, Rockaway Jic-ach, F. I 
Tiik VV P. Cm ljnh Oil Co, 2610 Alary 
St , chltugo, HI , has been incur pora ted with 
1 » apital of 000 .shares ol stock, no par 
\ilut, to manufacture oils, greases, Inbtl- 
•anls etc The Incoipoiators are John J, 
Thomas J , and William J Collins 

Till’. J hut. LI ANT Printing Ink Co. Phila- 
delphia, Pit , has been im-mporated with a, 
c apital of $5 000, to manufacture' printing 
Hal othei inks Ei nest Osborne, 5636 Bcl- 
in ui T- iiimc, Philudc'lphla, is treasurei 


Industrial Notes 


C W 111 1 \T Co, Ink., West New Brigh- 
ton \ Y , designer and manufacturer of 
material-handling equipment, announces 
that tin exclusive license to manufacture 
and sell th* Mitchell define vibrating 
M-i.-.-n has been ac-quind by it More than 
*>oo of these screens are In operation 
thimighout the world. 

Tin: c.nroKP -W ood Co, Hudson, N Y., 
announces that A. W. Herghoefer has again 
heconn associated with it. 

Thk IViik Carbon Co, Wdlsville, N. Y., 
annmihc-c-s the recent establishment of a 
northern West Virginia representative in 
tin- person of Norman Strugnell of Clarks- 
burg, W Va 

1-' J Rvan & Co, Philadelphia, announce 
that J. F. Edwards, for the past 4 years 
district engineer for the Mahr Mfg. Co., 
with headquarters at Pittsburgh. Pa., has 
resigned to take the position of district 
manager of the Pittsburgh territory of the 
Kvan Company. Mr. Edwards has been 
actively participating In the design. Installa- 
tion and sale of steel plant equipment In 
the Pittsburgh district for nearly 10 years, 
having been associated with the Westing- 
house Electric & Mfg Co. and the Fair- 
banks company previous to becoming con- 
nected with th** Mahr company*. The Ryan 
company’s offices will he located In the 
olivet Bldg . Pittsburgh, and this office will 
have supervision over the entire territory 
of eastern Pennsylvania, certain sections of 
eastern Ohio amt the northern section of 
West Virginia. Mr. Edwards will be as- 
sisted by a corps of trained men. 

Thk Ukhling Instrument Co., manu- 
facturer of CO, recorders and other power 
plant gages, lias placed Charles J. Schmid 
in charge of sales In Greater New York 
and U»ng Island. Mr. Schmid is well quali- 
fied for his duties In this Important terri- 
tory due to his close contact with power- 
plant operators in the interest of fuel 
economy when formerly In charge of the 
Boston office, Temporarily Mr. Schmid will 
make the home office In Paterson. N. J., 
his headquarters. 


Coming Meetings 
and Events 

American Association of Cereal Chem- 
ists will hold its ninth annual convention 
at Hotel Sherman, Chicago, Juno 4 to 9. 

American Association of Engineer* will 
hold its annual convention in Norfolk, Va., 
May 7 to 9. 

American Electrochemical Society will 
hold Its spring meeting May S, 4 and I. 
1928, at the Commodore Hotel, New York. 

American Foundry men's Association 
will hold a meeting In Cleveland. O., April 

30 to May 3. 

American Gas Association will hold Its 
annual convention the week of Oct. 15 at 
Atlantic Pity An elaborate exhibition of 
gas-making and gas-utllizatlon equipment 
is planned. 

American Institute of Chemical Engi- 
neers will hold Its summer meeting June 
20-28 at Wilmington, Del. 

American Leather Chemists Associa- 
tion will hold Its twentieth annual con- 
vention at the Greenbrier, White Sulphur 
Springs, W Va., June 7, 8 and 9. 

American Oil Chemists' Society will 
hold its annual meeting at the Eastman 
Hotel, Hot Springs, Ark., April 30 and 
May 1 

America n Society of Mechanical En- 
gineers will hold its spring meeting May 

28 to 31 In Montreal, Canada 

American Society for Testing Ma- 
terials will hold Its twenty-sixth annual 
meeting at the Chalfonte-Haddon Hall 
Hotel, Atlantic City, beginning Monday, 
June 25, 1923, and ending either Friday or 
Saturday of that week 

American Welding Society will hold its 
annual meeting April 25 to 27 at the Engi- 
neering Societies Building, New York. 

American Zinc Institute, Inc., will hold 
its fifth annual meeting at the Hotel Chase, 
St, Fouls May 7 and 8. 

Canadian Institute of Chemistry will 
hold Ita animal meeting in Toronto, May 29 
to 31. 

Engineering Section of the National 
Safety Council will hold a mul-year safety 
confeienco April 17 In the auditorium of 
the Western Society of Engineers 

Interstate Cotton Seed Crushers As- 
sociation will hold its annual conv-ntion 
at Hot Spimg.s, Atk., May 2 to 1 

Iron and Steel Institute (London) will 
hold its annual meeting May 10 and 11 at 
the House of the Institution of Civil Engi- 
neers, London, S W. I. 

National Association of Manufactur- 
ers of the United States of America will 
meet In annual conference May 14 to 16, 
inclusive, at the Waldorf-Awtm in. New 
York City 

National Exhibition of Chemical In- 
dustries (Ninth) will beheld in New York 
Sept. 17-22 

National Foreign Trade Council has 
postponed Its annual conference from April 
25, 26 and 27, to May 2, 3 and 4. It will be 
held in New Orleans. La. 

National Lime Association will hold its 
fifth annual convention at the Hotel Com- 
modore-, New York City, June 13 to 15 

National symposium on Colloid Chem- 
istry will he held at the University of Wis- 
consin, June 12 to 15. 

Society of Chemical Industry Cana- 
dian Section, will meet in Toronto, May 

29 to 81 

New Jersey Chemical Society holds a 
meeting at Stetters Restaurant. 842 Broad 
St, Newark, N, J., the second Monday of 
every month. 

Society for Steel Treating — Eastern 
sectional meeting will be held June 14 and 
15, in Bethlehem, Pa. 

Society of Industrial Engineers, with 
headquarters in Chicago, will hold its spring 
convention in Cincinnati. April 18, 19 ana 
20. 1923. The major subject will be "Man- 
agement Problems of the Smaller Plants." 

The following meetings are scheduled to be 
held In Rumford Hall, Chemists’ Club, East 
41st St., New York City; May 4 — American 
Chemical Society, regular meeting May 11 
— 8oci£t£ tie Chlrrtte Industrlelle (In charge) 
American Chemical Society. American Elec- 
trochemical Society, Society of Chemical 
Industry joint meeting. May 18— Society of 
Chemical Industry, regular meeting. June 
8 — American Chemical Society, regular 
meeting. 
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Intelligent Caution 

Or Careless Ignorance 

N EWSPAPERS recently featured a tragedy in 
Chicago in which six persons died in a Hat in con- 
sequence of the seepage of fumes of hydrocyanic acid 
gas from a restaurant on another floor, which was being 
fumigated. The reporter described the insecticide thus: 
“It is made of cyanide of sodium, sulphuric acid and 
water. The combination forms a substance that eats 
up tiie oxygen and hydrogen in air, leaving only a 
poisonous gas.” Blatant ignorance of the characteristics 
of the poison, however, was not confined to the narrator 
of the event; the account showed that the fumigation 
was being directed by an individual who styled himself 
the manager of the National Hygienic Corporation of 
Buffalo! The history of the disaster was traced back 
to the dissemination of pamphlets throughout the city. 
When apprehended, the director of the enterprise is 
reported to have affirmed that the gas used was non- 
poisonous. He was held by the police on a charge of 
criminal negligence; to us it would seem to have been 
a case of criminal ignorance. 

The inculcation of fear in the public mind as to the 
effects of the so-called deadly poisons is detrimental to 
the progress of civilization. Cowardice is the father 
of superstition, and superstition is the antithesis of 
science. Knowledge and familiarity in the handling of 
the products of science are all that are needed to 
insure their full utilization for the benefit of humanity. 
Popular prejudices must be overcome by education. 
The drawback to hydi’ocyanic acid as an insecticide has 
been due almost entirely to the slipshod methods of 
preparation by those who are inexperienced in the 
handling of chemicals and ignorant of their effects. The 
combination of sodium cyanide and sulphuric acid leaves 
a residuum that invites accident. The use of liquid 
hydrocyanic acid leaves no residuum; in experienced 
hands, it is a safe and efficient insecticide. Its extended 
use in the near future for the extermination of pests 
from fruit trees will mark a new phase in the science 
of horticulture. 

The fact that familiarity with poisons is the best 
insurance against accident is exemplified in the history 
of the cyanide process for the recovery of gold and 
silver from ores. When John Stewart MacArthur 
developed a practicable scheme of operations for the 
use of potassium cyanide as the solvent, many were the 
apprehensions that its use in large plants would lead to 
frequent accident and heavy loss of life. As a matter 
of fact, the opposite was the result. The number of 
poisonings that have occurred in cyanide plants, despite 
the world-wide application of this method of hydro- 
metallurgical extraction, has been negligible. The 
death rate is as low as or lower than in any other 
industry that is considered to be free of appreciable 


hazard. This result has come about because of a widfP 
education in the properties and effects of cyanide. 

The so-called accidents that happen from time to tin# 
are often the effects of ignorance or carelessness, ( 
sometimes both. Intelligent technicians are conquering 
the inanimate world; and those bolder spirits are deserv-,. 
ing of credit who can make fire and flood and poison the 
servants, rather than the masters, of humanity. But 
until that happy day arrives we shall persist in demand- 
ing that those who offer to serve the public with 
chemical products shall not only use them intelligently 
but also safeguard the people against the results of 
carelessness or ignorance. * 


A Week of 

Paper ami Pulp 

A BRIL 9 to 14 was a history-making week for the 
pulp and paper industry. Many healthy signs of 
the times were* in evidence at the meetings of the 
American Paper and Pulp Association and its affiliated 
societies which were held in New York coincident with 
the Paper Industries Exposition. Perhaps the most 
encouraging development to the technologist was the 
changing attitude toward industrial research, which is 
paralleling the paper industry’s trend away from rule- 
of-thumb operation and unscientific methods. Other * 
signs of progress are to be seen in the increasing 
interest in process efficiency and in the war on waste 
both in production and distribution. 

The Technical Association of the Pulp and Paper 
Industry — known more familiarly as TAPPI — has had 
a large part in co-ordinating and directing the research 
activities of the industry. By standardising processes 
and materials, defining units of measurement and estab-* 
lishing fixed objectives in its experimental work, the 
association is putting paper research on a comparative 
basis and making its results intelligible and of value to \ 
investigators in other plants and other fields. ? 

The Paper Industries Exposition, the first of the kind 
ever held, proved its worth quite convincingly. By 
bringing together under one roof all the interest^ of 
the industry — from standing tree to a highly fabricated 
paper product — the exposition acted as an effective 
means of demonstrating the intrarelations of the indus- 
try and the dependence of the different branches upon 
one another. Production men carried away many 
practical ideas from the equipment exhibits. The pur- 
chasing and marketing men exchanged views and 
learned of latest developments in their respective fields. 
And not the least important was the educational value 
to the public, for all who came in contact with the , 
exposition went away with a keener appreciation of the 
importance of America’s seventh industry and its essen- 
tial role in modern life and progress.* 
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Pekin**#** 

Or Pekiner? 

O UIi late editorial comment on an excellent method 
of teaching chemistry in China has called forth a 
protest from an esteemed Chinese reader The offence 
consisted in tin* quotation from IIkkt Uaktk's poem to 
the effect that “the heathen Chinee is peculiar.” We 
hasten to assure all readers from the Orient that no 
offence was intended. The adjective heathen has lost 
its sting to many of us, and we helieve the subject 
debatable whether it is not better to be a heathen than 
a member of the Ku Klux Klan, which boasts of some- 
thing like 120 per cent Americanism. To be peculiar 
is really a virtue, and we cherish the hope that we are 
a bit peculiar ourselves - at least enough so to be in- 
dividual. 

About the expressions CJiinee and Chinaman, to 
which our correspondent objects, we are a little be- 
wildered, because 1 Chinese, which is the term he* ap- 
proves, properly speaking is an adjective, and we are 
at a loss for a good noun to indicate a native of China. 
True, American is both an adjective and a noun, lie- 
cause custom makes it so, and m time it may be the 
same for Chinese. If a better contemporary substan- 
tive* than Chinaman is suggested we promise to be good 
and to use it, so long as it accords with our literary con- 
science. We have immense* admiration for people and 
things Chinese, and we want to be set right in this 
matter. We want to make friends among them, not 
enemies. We acknowledge* frankly our lack of the Ori- 
ental slant in expression. For instance, we should 
hesitate to refer to a gentleman from Pekin as Pekin- 
ese, on account of the infernal little dogs that women 
carry about and which are called Pekinese. What 
should we call him ? Would Pekinian do? We call a 
man from New York a New Yorker, but if we call one 
from Pekin a Pekiner that would In* German, not Eng- 
lish. We’re in a quandary. We’re doing our best, and 
we seek enlightenment. 

Researching the 
Staff of Life 

O N ANOTHER page there is indicated, ii an article 
on baking, the practical, dollar value of engaging 
in research, oven as pioneers. Here was a household 
art, developed into a major industry which was sup- 
posed to have its beginning and its end in kitchen 
culture. Twenty years ago there was no one less wel- 
come m a bakery than the chemist. So long as ignorance 
reigns we think we know it all. but as soon as we 
begin to prosecute research intelligently the problems 
spring up as did the fabled warriors when dragons’ 
teeth were sown. Now', in this baking industry, re- 
search has only begun. The baker with scientific 
curiosity has questions enough to baffle the wisest of 
us. Here are a few of his inquiries: 

He would like to ferment his dough in the pan — 
that is, to ferment each loaf separately. The yeast 
plant comerts into alcohol and CO, about 4 per cent of 
the dry material used, and any reduction of this waste 
of flour and sugar would be worth while. By fer- 
menting in the pan it might he accomplished. 

The problem of the flavor of bread needs better con- 
trol. Knowing how to make it good and agreeable to 
the taste is far from a complete solution. If he only 
knew win it has the desired flavor he would be in a 


position to make all kinds of bread taste better. This 
would be an important contribution to economics. A 
bushel of w'heat is converted into food and fuel to the 
extent of 90 per cent of its weight. A cow will con- 
vert 18 per cent of wheat or grain into milk, the pig 
151 per cent into pork, hens 5 per cent into eggs, and 
fowls a little over 4 per cent into dressed poultry. 
The amount of bread eaten is determined even more by 
its tastiness than by its nutritive value. 

The baker needs to know' myrt* than he does of the 
effect of moisture on the baking and keeping qualities 
of flour. And what is the physical effect of mixing 
dough? Different types of flour require different 
degrees and periods of mixing. This fact is determined 
by tests, but what’s the chemistry of it? There is a 
relationship between the* hydrogen-ion concentration 
of dough and its requirements as to mixing, but what 
is that relationship? 

What is the actual fumtion of shortening --i.e., of 
the fats used in baking? What is the proper protein 
content of bread, and which proteins are most whole- 
some and most desirable? What are the changes that 
take place in canned eggs, more especially in reference 
to their food value? Why does bread deteriorate so 
rapidly, and how may deterioration be delayed? How 
may mold be controlled and avoided? 

Indian corn or maize lacks gluten, and therefore it 
does not leaven properly; it cannot be made into a loaf 
with holes in it. To make a light, tasty cornmcal bread 
such as that made of wheat or rye w'ould be another 
real contribution to economics. 

And how much heat can cornmcal stand in milling? 
It is almost always much better if ground between 
slow-moving burr stones than in a Hungarian roller 
mill. It appears that the greater velocity and conse- 
quent heat of the roller mill injures the flour. 

Them* are merely a few of the many problems that 
present themselves, but they are far and away from 
being the complete substance of things hoped for. Thej 
are, indeed, merely a few' trivial wishes about the 
portals of research. If bread should ever be made into 
a ration at once complete, varied and desired by all, as 
well as healthful for all, w r e might have a different 
organization of society as its sequel. 


The Pori land ("erne n l Industry 
And Its Association 

A N editorial bearing this title appeared in Chemi - 
l cal Si Metallurgical Engineering on July 26, 1922. 
It was written after an extended trip during which 
many executives and engineers connected with the 
manufacture and use of Portland cement were inter- 
viewed and was designed to represent a chemical engi- 
neer’s estimate of the industry and the association. 

We believe that recent developments in the industry 
deserve such comment that a revision of the former 
editorial is in order. Before discussing this, however, 
tw'o mistakes have come to our attention in the former 
editorial. The first was the crediting of the Portland 
Cement Association with the good work of developing 
standards for Portland cement. As a matter of fact 
this work w r as actually done by the American Society 
for Testing Materials, the confusion arising because 
many of the committee w r ere prominent in the Portland 
Cement Association. The second mistake was more 
serious in its implication than in its statement. “In- 
variably every improvement in concrete making which 
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is announced f by the association! indicates the desira- 
bility of using more cement [in the mix!. After a 
certain time this becomes monotonous and then sus- 
picious.” Since then recommendations have come to 
our attention in which the association has advised 
a smaller quantity of cement than that recommended 
for the same purpose by the Department of Agriculture 
and other bodies. Our statement was published with 
complete confidence in a hitherto reliable source of 
information. We accept complete responsibility for 
the error and believe that, while the opinion has fol- 
lowing, it is decidedly unfair, being based partly on 
prejudice and partly upon an unfortunate interpreta- 
tion of the policy of the Portland Cement Association 
of giving minimum requirements for cement in con- 
crete specifications, leaving the upper limit open. 

There were two main criticisms advanced in the 
former editorial — criticisms of the cement industry as 
a whole and of the association as its representative. The 
first had to do with the grading of cement and the 
second with the absence of fundamental research in 
the industry. We believe that the present standard 
specifications of portland cement are inadequate in 
that a wide variation in quality can be labeled "‘stand- 
ard.” These variations are known to many large con- 
sumers who purchase on their own specification and to 
experienced concrete foremen throughout the country, 
who will frequently designate a brand of cement which 
will be more desirable for a given type of work. We 
have therefore in part at least a grading of cement 
which we believe must become universal and which so 
far as our acquaintance goes would be unwelcome to the 
industry, since it would vastly complicate both sales and 
manufacturing. 

With regard to fundamental research we are delighted 
to be able to withdraw our criticism. In our former 
editorial we had deplored the absence of fundamental 
research in the cement industry. “No work was being 
done to improve the product.” We did not mean the more 
obvious improvements such as uniformity or fineness, 
but the study of fundamentals such as is carried out 
in Schenectady in the electrical industry or at Whiting 
and many other places in petroleum refining. There 
seemed to be an absence of research vision which would 
make it comparable to progressive industries. What 
constituted good cement? What factors improve the 
quality? What are the limiting percentages of the 
various constituents? Is it conceivable that other in- 
gredients would be better? There was no interest in 
such questions. 

Now, however, the research laboratory of the associa- 
tion has been instructed to undertake a comprehensive 
inquiry into the many fundamental questions. Most 
happily the association has enlisted the co-operation of 
the Bureau of Standards in this work so that both the 
producer and the consumer interest will be represented. 
It means further that the outstanding figures in cement 
and concrete work will be pulling together for the best 
interests of all. 

Our enthusiasm is kindled and we wish to extend 
our congratulations upon the splendidly constructive 
program. It complements the work which the Portland 
Cement Association has already done toward educating 
the consumer in the use of concrete. This work has 
been well conceived «md splendidly carried out for a 
long time. 


Henry Ford 

Works Miracles 

T HE Associated Press has announced, and the news- 
papers have been giving the widest publicity to the 
statement, that Henry Ford has purchased undeveloped 
coal lands in Kentucky and that he intends not only to 
provide for his own fuel requirements by this means 
but to induce others to join him in his “coal conserva- 
tion scheme.” The seareheads declare that *he has a 
plan “to burn the coal twice” and that “he will ask all 
industrial users of his coal to install furnaces that will 
remove* only the gas, leaving a fuel unimpaired for 
domestic purposes. The coal, after the process, would 
be sold to heat the homes of hundreds of thousands of 
workers throughout the country. According to a tech- 
nical explanation of the gas-removing process, the fuel 
would then be more valuable than ordinary coal for 
heating.” This reminds Us of the “Here Mable” letters. 
“That’s teckenickle, Mable,” said the swain, “you 
wouldn’t understand.” 

It probably takes a publicity bureau to put over a 
statement like the despatch quoted. Editors do their 
best to avoid this kind of free advertising, but now and 
then a blurb of this sort gets through. In this instance 
the Associated Press and all its subscribers, followed by 
thos<* who copied the news, have effectively joined to 
present Mr. Ford as a miracle man who will keep poor 
folks warm in winter. Many papers which printed this 
as an item of news would refuse to accept it as an 
advertisement if their business managers knew how 
misleading it was. The reason is, of course, that the 
man >f science has no place in a newspaper organization. 
Without saying so, it appears from the statement that 
the great Henry Ford can induce manufacturers gener- 
ally to equip their plants not only with a gas system 
but a briquetting outfit as well, or else that he can 
persuade the “hundreds of thousands of workers 
throughout the country” to burn coke. Thus far they 
haven’t taken to it any too well. How does he propose 
to transport his domestic coke? And what argument 
has he for gas making that the manufacturers of gas 
equipment have not urged for years? Has he any- 
thing new? Not a word is said of his method. All 
we have is the misleading intimation that he plans to 
persuade manufacturers to “extract the gas” and that 
then they will have more beat units left over in the coke 
than they had in the coal. While not saying so in meas- 
ured words, it gives the impression that Henry can 
do what others cannot do. He may aspire toward con- 
servation, but a more effective and immediate step in 
this direction would be to redesign the Ford automobile 
< ngine so that it consumes less gasoline. Mr. Ford is 
a genius at making cheap cars arid selling them, and at 
getting rich, but thus far we have not heard of his 
successful efforts at conservation. 

The article goes on to say that he will "‘devote his 
energies” to reforestation of the timber lands where 
he has half a billion feet standing, without cutting down 
a single tree, flow can he reforest if he doesn’t de- 
forest ? Without definitely announcing it, the impres- 
sion is given that the hills are covered with virgin 
timber. And it is indicated that half a billion feet are 
ready for harvesting. If that is true the mature trees 
should be cut. The only value in letting the timber 
stand would be to teach know 

already. 
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Readers’ Views and Comments 

#1 

An Open Forum for Subscribers 

The editors invite discussion of articles and editorials in Chvm. S: Met. or on other topics of pertinent interest 
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Dirt 

In Steel 

To the FJditor of Chemical & Meiallurqical Engineering 

SIR : — 1 should like to second most heaitih Mr. 
Epstein’s plea, in your issue of March 14, for better 
preparation of specimens before taking micrographs 
for publication. Almost any sample of steel no matter 
how clean, can be made to look dirty like his Fig. 1 by 
careless work, and the ease with which erroneous con- 
clusions are arrived at in this way cannot lie emphasized 
too strongly. I congratulate Mr. Epstein on his clear 
exposition of this point and of the importance of stating 
the magnification, and it is to be hoped that this article 
will be brought to the attention of every metallographist 
in the country. 

There is just one criticism which I would make of 
this excellent contribution, and that is that the state- 
ment that a pit invariably forms around each inclusion 
during polishing is exaggerated. Alumina is the only 
inclusion which has invariably given this effect in my 
experience. Sulphides, iron oxide and silicates can be 
polished without the slightest pitting of the steel around 
them, and in soft, unhardened steel too. The way to 
accomplish this is to do as much of the abrasive work 
as possible with dry emery papers, and to reduce all 
wet abrasion to the absolute minimum, on a cloth like 
“duck” without too much “nap.” The final polishing 
wit ii rouge is of course a wet process, hut need not 
cause any pitting. 

Two photomicrographs are offered herewith as illus- 
trations of inclusions in unhardened steel which show 
a few pits within the area of the inclusion (this is 
indeed often unavoidable unless the inclusions are small), 
but absolutely no pitting of the steel around the inclu- 
sion. The boundary between inclusion and steel is sharp 


and flat, even in the soft steel, 'in the writer’s opinion 
there is no excuse for any other result where silicates 
or sulphides are photographed. 

It seems rather unfortunate therefore that the Bureau 
of Standards should have to admit that it is necessary 
for it to harden its steel samples to reduce the “invari- 
able” pitting around inclusions. Nevertheless it is to be 
hoped that the main point of Mr. Epstein’s article will 
not lose anything in force on account of this minor 
detail in which his methods may seem somewhat open 
to criticism. GEORGE F. COMSTOCK. 

MctiillurKU'.il engineer, 

Til.iiniiin A llo\ Manufacturing »'o 
UutY.iln \ V. 

The “Modification” of 

Aluminum-Silicon Alloys 

To flu Editor of Chemical A Metallurgical Engineering 

Sir: — G. W. Walker’s comments in the April 9, 1923, 
issue of Chan . & Met. on a particular case of the modi- 
fication of aluminum-silicon alloys are concerned with 
an alloy sufficiently different in composition from that 
described by the writer in Chon. & Met., Aug. 23, 1922, 
to account for the difference in structure observed. 

Mr. Walker’s specimen contained iron 1.75 per cent 
and manganese 0.26 per cent, against iron 0.70 per cent 
and manganese 0.01 per cent in the material used by 
the writer. 

It seems quite probable that the structure in Mr. 
Walker’s sample is thoroughly modified and that the 
needles remaining consist ot an iron silicide with pos- 
sibly some similar manganese compound. 

These needles are similar to those shown in Figs. 
4 and 6 of the article by Jeffries, Chem. & Met., April 
19, 1922, representing an alloy of “approximately the 
same chemical composition- namely, Si 10 per cent, Fe 
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about 1 per cent/’ If we choose to consider the “about 
1 per cent” as a low estimate, the similarity in both 
structure and composition becomes more pronounced. 

In this connection it is of interest to note in the 
summary of Jeffries’ article: “Iron makes the alu- 
minum-silicon alloys more corrodible and in general 
weakens and embrittles them.” “The greater the 
amount of silicon used the less is the permissible iron.” 
Also, in a publication of the Aluminum Co. of America, 
“Silicon-Aluminum Alloys,” the following statements 
and recommendations *are made: “The proportion of 
iron in the alloy should be strictly limited for the best 
result. Iron forms with silicon an iron silicide, which 
appears as needles in the microstructure. The modify- 
ing treatment has little refining effect on the particle 
size of this constituent, and its presence tend.^to reduce 
the ductility. The alloy as cast should preferably con- 
tain not over 0.5 to 0.6 per cent iron.” . . . “High- 

grade ingot should be used in diluting the rich alloy 
to the required composition, so as to keep the iron 
content to a minimum. This point is mentioned again, 
for the highest strength and ductility are developed 
only when the iron is 0.6 per cent or under, and the 
rich silicon alloy, although made from a specially pure 
grade of silicon, may unavoidably contain more iron 
than 99/100 per cent ingot.” 

The Henry Souther Engineering Co.. 

Hartford, f’onn JAMES J. CURRAN 


Tlu» Purpose 

Of a Standard 

To the Editor of Chemical & Metallurgical, Engineering 

Sir: — Dr. Skinner’s article on “Food Standards” is 
an excellent and forceful presentation of the subject. 
The fundamental functions of a standard, as applied 
to chemical products, are also clearly expressed in your 
editorial. I believe, however, it is worth while to call 
you attention to the fact that somewhat the same ideas 
are expressed in the annual report of the director of 
the Bureau of Standards for the fiscal year ended June 
30, 1922. The following paragraphs are pertinent in 
this connection: 

Standard# of Quality : 

Specifications for material (by description, sample, or 
both) , known as standards of quality , fixing in measurable 
terms a property or group of properties which determine 
the quality. 

The numerical magnitude of each constituent property 
pertinent to the quality involved, and specific magnitude 
in units of measure of such significant factors us uniform- 
ity, composition, form, structure and others. 

Purpose : 

To secure high utility in the products of industry by 
setting an attainable standard of quality. 

To furnish a scientific basis for fair dealing to avoid 
disputes or settle differences. 

To promote truthful branding and advertising by suitable 
standards and methods of test. 

To promote precision and avoid waste in science and 
industry by affording quality standards by which materials 
may be made, sold and tested. 

A standard of quality for a given material necessarily 
takes into account the purpose for which the material is 
to be used. To set the standard too low results in losses, 
poor efficiency and even loss of life; to make it too high 
may result precisely in the same thing— that is to say, 
the material must be suitable for the purpose intended, and 
the bureau’s investigations in connection with the proper- 
ties of materials are to enable the user of these materials, 
first, to select intelligently the material best suited for the 
purpose; second, to specify it in terms which the producer 
cannot mistake; and third, to make the necessary tests to 
ascertain whether or not the material supplied is in accord- 
ance with the specifications. 


As you doubtless know, the Bureau of Standards is 
also authorized to deal with standards of measurement, 
standard values of constants, standards of mechanical 
performance, and standards of practice. These subjects 
are discussed in the annual report cited. 

As an outstanding result of the government's work 
on standardization, it should be noted that the Federal 
Specifications Board is bringing about the use of stand- 
ard specifications by all departments and independent 
establishments of the government for use in connection 
with the purchase of the more important materials. 

The fundamental functions of a standard will depend 
on the type of standard in question. The annual report 
of the director of the Bureau of Standards sets forth 
the fundamental functions of each type of standard 
listed above. F. W. SM1THER. 

Km ph u <>! StnncliirdB, 

WuHliiniston. l>. 

Gas in Monel Metal 

The Bureau of Standards has just completed determi- 
nations of oxygen and hydrogen in samples represent- 
ing three stages of the deoxidation of Monel metal. 
The samples were all from 50-lb. blocks cast during 
the progress of a regular heat: (1) The metal at the 
time of tapping the furnace before the addition of any 
deoxidizers; (2) the above metal after the addition of 
ferromanganese in the ladle, and (3) the above metal 
after the further addition of magnesium in the ladle — 
that is, after all additions have been made. Both oxy- 
gen and hydrogen in the metal decreased rapidly with 
the progress of the deoxidation. The finished metal, 
as represented by the last sample of this heat and by 
samples of completely deoxidized metal from two other 
heats, contains from 0.002 to 0.005 per cent oxygen. 
All samples appear rather porous under a magnification 
of 100. 

A sample of Monel metal prepared as above, except 
that a portion of the deoxidation was carried out in 
the furnace, showed no porosity, and no oxygen could 
be detected. A sample of Monel metal from a Heroult 
furnace heat which had been completely deoxidized in 
the furnace likewise was entirely sound and contained 
no oxygen. Thus of the five samples of finished Monel 
metal examined, the three which were deoxidized by 
addition of ferromanganese and magnesium in the ladle 
were porous and contained from 0.002 to 0.005 per cent 
oxygen, while the two which were deoxidized entirely 
or in part in the furnace were sound and contained no 
oxygen. 

Huge New Government Camera 

The largest metal camera in the world is located in 
the Department of the Interior. It weighs 7,000 lb., 
occupies two complete rooms, takes a picture 1 yd. 
square and is operated either by electricity or by hand 
as easily as a tiny kodak in the hands of a tourist. 
Reorganization of the Interior Department’s photo- 
graphic activities, now in progress, is centered around 
this mastodon. 

The lens, bellows and copy holder are in one room 
and the plate holder and dark room in the other. Focus- 
ing is done by an electrical contrivance which flashes 
a signal when the proper focus is reached. The S$-ton 
giant was designed by A. H. Linsenmeyer, leading 
photographer of the Geological Survey of the Depart- 
ment of the Interior. 
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Technical Developments in the 
British Chemical Industries 

Report of Progress in Kadiaht Heat Utilization, 
Use of Refractories, and Industrial Applica- 
tions of Rubber Latex and Colloid Mill 

From Our London Correspondent 

R ESEARCHES carried out in Croat Britain before 
. the war by Prof. W. A. Rone and tin* late C. 1). 
McCourt on the flamelesa combustion of combustible 
gases when mixed with practically the theoretical 
quantity of air and in contact with special refractory 
surfaces culminated in the development of a type of 
boiler which under suitable conditions showed a thermal 
efficiency of 93 per cent or more. The boiler has been 
commercially developed both here and in America and 
successive modifications have brought it to a form quite 
different from the original form, m which 3-in. tubes 
were tilled with granular refractorx material. At 
present very largo units can be supplied with tubes 
12 in. in diameter and 20 ft. long and filled with special 
iron or brick spirals or other packing taking up very 
little nxim but sufficient to produce the radiant heat 
which gives the tube such a high efficiency and an evap- 
oration of up to 20 lb. per sq.ft. 

Use of Radiant 1 1 i;\i 

Rone and McCourt also developed a refractory dia- 
phragm, the surface of which becomes red hot owing 
to the tlameless combustion of the explosive mixture 
of gas and air on its surface. These are likely to have 
application in 1 ho chemical industry and for industrial 
heating operations generally. Thus the evaporation of 
liquids by radiant heat thrown down on their surfaces 
and the heat -treatment of any articles passed through 
a tunnel kiln or kindred heating or drying appliances 
should be facilitated and rendered more efficient, par- 
ticularly as the products of combustion consist almost 
entirely of inert gases, and if necessary a reducing 
atmosphere can be used. The more general applications 
that have been developed so far comprise machinery for 
the baking of biscuit and the making of confectionery, 
and grillers and toasters for hotels Other domestic 
heating operations and more particularly the introduc- 
tion of highly efficient domestic gas tires and hot plates 
are foreshadowed and a modification consisting of a 
granular bed surrounding the furrnue or apparatus to 
be healed enables metallurgical operations and the 
melting and heat, -treatment of metals to be carried out 
in a convenient and efficient manner. Almost any in- 
dustrial gases can be used as well as oil or gasoline, and 
the convenience of such local applications of radiant 
heat should be useful in many chemical manufacturing 
operations. It is understood that Professor Bone is 
preparing one or two scientific papers for the Royal 
Society of Arts in connection with the development of 
these methods. 

Stalling of Refractory Bricks 

Recent investigations have thrown some light on the 
considerable variation in the life of high-temperature 
furnace linings. Failures and short life do not neces- 
sarily prove that, the bricks used were not up to 
specification and the spalling or progressive splitting 
away of the brick surfaces have in some cases been 
traced to small variations in the sodium chloride and 


sulphate content of the fuel used. With refractory 
brick a kind of hard porcelain glaze appears to be 
formed, which on cooling is liable to lateral cracking 
or spalling, and the formation of the glaze has been 
traced to volatilized chlorides and sulphates. The use 
of a coal the inorganic residue of which contains, say, 
18 per cent of sodium sulphate and 2 per cent of sodium 
chloride may add 10 or 15 per cent to the life of the 
brick lining as compared with a content of 30 per cent 
of sulphate and 4 per gent of chloride. The method 
of firing, quantity of excess air* and fire mouth design 
are not without importance. The best results have 
been obtained by careful limitation of the salt content 
of the fuel and by using furnace linings lower in 
silica and higher in alumina. 

Progress in Other Technical Processes 

An interesting possible development in connection 
with the use of dehydrated liquid rubber latex in 
accordance with the process mentioned in these notes 
of February is the possibility of mixing this special 
product with viscose solution, by which it is hoped to 
render artificial silk less hygroscopic and more resist- 
ant. The idea is similar to the use of liquid latex in 
paper manufacture, and kindred applications in connec- 
tion with casein and like products are foreshadowed. 

The concerns exploiting the colloid mill appear to be 
developing a more rational selling policy and progress is 
reported in certain directions such as the intimate mix- 
ing of water with tar or bitumen, partly for spreading 
on roads and also for watering them in dry and dusty 
weather. It is claimed that with a very small propor- 
tion of tar suspended in the water, evaporation is so 
slow that watering is not again required for several 
days, and the method employed is to take a relatively 
concentrated suspension and mix this with a large bulk 
of water before spraying. 

A firm in Manchester is now carrying out extensive 
experiments on rubber roadways using slabs of rubber 
2 in. thick and weighing about GOO lb. The slabs are 
reinforced with steel bars and their surface is cor- 
rugated. The slabs are set on a concrete foundation 
with tar joints. 

General News and Notes 

The organization of the chemical exhibits at the 
British Empire Exhibition, Wembley Park, near Lon- 
don, to be held next summer, has already begun and 
it is understood that Mr. Woolcock, general manager 
of the Association of British Chemical Manufacturers, 
is likely to be one of the principal organizers. In 
spite of the heavy cost involved, this exhibition is ex- 
pected to he an important factor in the industry and 
the most elaborate preparations are to be made for 
the accommodation and convenience of overseas 
visitors. 

Chemical engineering education seems to be the 
latest, vogue and the Ramsay Chair of Chemical Engi- 
neering at London University is now open. Liverpool 
is likely to follow and the newly formed Institution of 
Chemical Engineers, which has just held its first cor- 
porate meeting, is likely to play an important part in 
promoting and advising upon recognized courses in 
chemical engineering. 

Among recent nominations to t^he Royal Society may 
be mentioned Prof. J. W. MacRain, professor of physical 
chemistry at Bristol, who was among those visiting the 
United States last year. 
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What Chemical Technology Has Done in 
the Shoe-Manufacturing Industry 

Comparatively Recent Invasion Has Resulted in the Development of Many 
New Raw Materials of High Quality as Well as Profitable Byproducts — 
Improvements in Standard Processes Making for More Efficient Production 


By Stanley P. Lovell 

OiU'f Chemist, George E Keith Co., Brockton, Mass. 


ABOUT a decade ago chemistry invaded the shoe- 
manufacturing industry. The assault was of 
jL JLsuch meager proportions that it provoked only 
general mirth in the strongly intrenched shoe world. 
The making of footwear centers in and about Brockton, 
Mass., and although many other focal points of the trade 
exist, nowhere is the technique nor the high art of the 
Brockton district maintained. When the cult of scien- 
tific management swept American industries, it made no 
impress on the shoe business. That was already 
organized and specialized to an extent not found in any 
other fabricating art. Two hundred and thirty-six 
separate operations converge to make the finished shoe. 
Thirty-two separate crafts supply the shoe artisan with 
his materials. The method of shoemaking is further- 
more so tangible, so apparent to eye and hand, so 
obvious in its gradations, that the mere thought of 
chemislry having a place in its craft or contributing 
anything of value to its product was somehow a capital 
joke. 

If you will consider the primitive sandal or slipper, 
you will recognize it as an assemblage of three elements 

• -the sole, the cap extending over the toes and receiving 
the forward impetus (now called the “box toe”) and 
the support around the side wall of the heel receiving the 
backward impetus (now called the “counter”). 

Tiie First Chemical Substitute 

It was with the last two articles -the box toe and 
the counter — that the original chemical approach to the 
shoe industry concerned itself. Both were made from 
sole leather by separate companies that specialized in 
these parts and had brought them to a high degree of 
fabrication. Although sole leather had been the ma- 
terial used for these stiffening parts of footwear, it 
was apparent that it possessed inherent defects. When 

• exported it would not stand the heat and humidity of 
the hold of a ship; it was easily attacked by the ordinary 
mold and maggot growths; and it was softened by but 
not soluble in water, thus losing when wet the delicate 
lines of the shoe last. 

The method used to demonstrate these weaknesses of 
sole leather to shoemakers has possibly more so-called 
“human interest” than chemical interest, but it is never- 
theless presented for what it is w r orlh. A negro coal- 
heaver in the yard was asked to wear a pair of white 
socks for a week. These socks had been boiled in 
castile soap, rinsed repeatedly in distilled water, then 
extracted in alcohol and ether. After a week's wear, 
the socks were finely comminuted and , extracted in a 
Soxhlet apparatus for water solubles, which were found 
to be as follows: Urea, sodium chloride, formic and 
butyric acids (trace). 

Then into a concentrated solution of these substances 


was immersed a No. 1 grade sole-leather box toe, every 
substitute material on the market and a new product 
which proved to be the initial answer of chemistry to 
this problem. In 60 hburs the materials were all de- 
stroyed except the chemical product, which waR a mix- 
ture of cotton-wool fiber and nitrocellulose of the follow- 
ing composition by weight: Pyroxylin (nitrogen content 
11.1 per cent), 81 per cent, and cotton-wool fiber, 19 
per cent. From this indication of adaptability the use 
of nitrocellulose in one form or another has grown to 
the sizable amount of 2 tons a week. 

A Unique Solution of a Chemical Prorlem 

It was soon found that the product must conform it- 
self to the established time of shoe operations. In order 
to change the pyroxylin to a plastic condition it had 
to be treated with a solvent and the time required to 
soften the box toe or counter blank when made with 
any of the familiar solvents was found to be too great. 
llow 7 to make a nitrocellulose blank relatively instantly 
soluble throughout was a desperately serious problem 
and promised to bring to ruin all our fine hopes of 
success. This problem we met by a unique treatment. 
Always previously it has been the endeavor of persons 
skilled in the use of pyroxylin to condition their prod- 
uct so that precipitation of the film (so-called “blush- 
ing”) did not occur. To this end the name of John H. 
Stevens will always be famous. For this purpose some 
makers have even frozen out the entire moisture con- 
tent of the air in their factories in order to insure 
against precipitation from atmospheric moisture. 

Reversing this line of thought, we first impregnated 



FIG. 1 — MACHINES FOR COLT OTP THE \TMENT OF FABRIC 
AND PRECIPITATING BATH ^ 
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our fabric skeleton or vehicle with pyroxylin in a water- 
miscible solvent, then immediately passed it into a 
precipitating bath. The precipitation, which at first is 
a mere surface condition, gradually penetrates through- 
out the sheeted material. Under a magnification of 300 
diameters it shows itself to be composed of precipitated 
colloidal aggregates of the average diameter of 7 m. This 
gives a material of very high capillarity, there being 
countless ducts or capillary avenues opened from the 
former film surface to the center of the goods. This 
allows an immediate entry and instantaneous dispersion 
of the solvent into which the blank is dipped. In 
turn a flaccid, limp condition is produced, which with 
no appreciable loss of time allows the piece to be lasted 
and will faithfully reproduce every contour of the 
wooden last. 

Thus we met our first obstacle of instant solubility by 
simply precipitating our nitrocellulose so finely that it 
was open to solvent action from every side of its vastly 
increased surface. 

Lowering Production Costs 

The chemist and chemical engineer has at his elbow 
daily, hourly, the problem of putting production costs 
on an economical, competitive basis. Viewed with an 
unprejudiced eye, all leather is a byproduct of the 
production of foodstuff. It is for the meat, not the 
skin, that a Calabrian goat, an Indian cow, an American 
or pampas steer is grown. Therefore the skin, which 
must be removed to make the meat marketable, will 
either be allowed to decompose or will be preserved by 
such chemical agenls as tannic acid, chromic acid, for- 
maldehyde or alum and salt. Thus it follows that the 
skin or hide in the form of leather can be sold and would 
be sold at only a nominal profit over the cost of pre- 
serving or tanning should a synthetic chemical product 
be developed that would threaten to replace leather in 
industry. 

Costs must be reduced to a wide margin under the 
production of leather. Seen from this angle, it early 
became important that the solvents used in the produc- 
tion of our precipitated sheet for box toes and counters 
should be recovered for re-use. Recovery was made 
relatively easy by the fact that these solvents, passing 
directly to a miscible precipitant, were never allowed 
to leave the vapor phase. By keeping them always as 
liquids even at extreme dilutions of 5 per cent, two ends 
were met : 

(1) Their economical and continuous distillation was 
made possible without scrubbing towers, refrigeration 
or all the paraphernalia of the gas-to-liquid change. 

(2) The fire and explosion hazard was reduced to a 
point where factory-scale production was practicable. 

This twofold recovery advantage was not achieved 
without bitter experience with alcohol vapor — an experi- 
ence which ended in an explosion of almost fatal pro- 
portions. 

Camphor a Byproduct 

It developed that pyroxylin plastics (such as celluloid, 
etc.) of good quality were preferable to straight nitro- 
cellulose. The problem of a uniform raw material was 
solved by the easy scheme of “averaging out”— that is, 
the plastics were used in such large amounts that the 
variation in nitrogen content or in camphor content 
were averaged to a constant factor. 

If you will retrace the steps taken to that stage where 
the colloid is precipitated in and on its fibrous base, 



Kl<; 2 o.NE CORNER OF A MATTERY OK DTUESTORS 
A \\< b lre;<t«‘(1 with precipitated colloid is to be seen winding 1 
ii] • m tin background. 


you will see that if the solvent used is, for example, 
acetone and the precipitant is water, a relatively high 
acetone layer will surround the sheet as it passes 
through the bath. Into this stratum the camphor dif- 
fuses with a constantly increasing tendency to precipi- 
tate as it reaches greater dilutions of acetone. Event- 
ually it becomes suspended like the casein suspension in 
milk, although scarcely colloidal. As the total volume 
of weak liquor passes into the base section of our con- 
tinuous still the camphor passes up through the column 
to a point of maximum concentration. Fortunately 
this does not occur at the higher acetone or alcohol con- 
centrations where the column might become obstructed 
and serious consequences result, but at the narrow range 
of 65 to 69 per cent acetone or alcohol. From these 
decks it is extruded at high velocity into a water jet 
of equal force, the impact throwing out the camphor 
as ilowers of camphor. For ordinary use it is a com- 
mercial product at this stage, but for pharmaceutical 
uses it must be sublimed. Many tons of this grade of 
camphor have been absorbed by the American market. 
It is a highly important byproduct of our business. 

One phase of this work has baffled the writer for 
many years. In the precipitating bath the urea or other 
antacid stabilizer must of necessity be completely re- 
moved by washing. Samples of the colloid-treated fabric 
show no trace of urea and the theoretical urea content 
is nicely balanced by the ammonia-carbon dioxide gases 
produced under the conditions of distillation. Never- 
theless, samples of the product manufactured in 1915 
and subsequently show no signs of decomposition, nor 
has the development of free acid in the nitrocellulose 
so precipitated ever been observed. Perhaps it is pos- 
sible that the fact that urea has been there is sufficient 
to maintain stability almost indefinitely. 

All of the camphor is not removed, between 5.1 and 
9.3 per cent remaining in the sheet material entrained 
in the colloid. This has a most unexpected and desirable 
result. Being a remarkable insecticide, it prevents 
bacterial growth with mold and maggot formations not 
only in the box toe and counter but in the whole shoe 
as well. This is of first moment in the export of Ameri- 
can shoes to sub-tropical countries and to the Orient. 

The solvents used to colloidallize the finely precipi- 
tated celluloid just before its incorporation by the 
assembler in the shoe were various ethyl esters. These 
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solvents developed a most serious fault. The footwear 
would leave the factory in excellent condition, but upon 
being worn would develop a very disagreeable odor— 
not the pleasant fruity smell of the ester, but an offen- 
sive odor highly discreditable to the wearer. We found 
that when warmed Repeatedly to 30 or 35 deg. C. the 
residual deposit of the solvent gave off the sapie odor. 
Nothing will more quickly stop the sale of footwear 
than this trouble. Furthermore, the factory operatives 
were finding the solvent unpleasant to work with and 
in the confined, close Application which shoemaking com- 
pels, it would soon have proved a serious health hazard. 
Worden truly observes that the pyroxylin arts expand 
only as solvent knowledge grows. 

It was imperative, then, to find a solvent of nitro- 
cellulose that would have no appreciable odor under 
working conditions nor a residual odor in the shoe. 
After a prolonged research we found our answer in 
diacetone alcohol. This chemical, with a boiling point 
of 163 deg. C. and a specific gravity of 0.924, is miscible 
in all proportions with ethyl and methyl alcohol, acetone, 
benzol, water or any of the common esters. It is ex- 
pressed chemically as 4 hydroxy-2 keto-4 methyl pentan. 



fig. 3— control and research laboratory 
IN A shoe factory 


Since the balance between the c.p. acetone and diace- 
tone alcohol produced in the presence of the catalyst is 
in direct proportion to the temperature and greater at 
lower temperatures, the utilization of sulphur dioxide 
or ammonia refrigeration is strongly indicated. 

The catalysis building shown in Fig. 4 has a daily 
capacity of 600 gal. of diacetone alcohol of specific 
gravity 0.910. Sufficient water is used for condensing to 
warrant two artesian wells which deliver an unlimited 
supply of water at 10 deg. C. 

The box toe and counter produced are waterprool, 
sweatproof and safe against the ordinary forces of 
destruction. They have the peculiar property of resist- 
ing distortion. This true elasticity retains the lines of 
footwear in a way never before possible. 

Chemical technology having met with tolerable success 
in the make-up of a shoe, the same approach was tried 
on the innumerable items applied to the outside of a 
shoe. These comprised dressings, polishes, waxes, inks, 
washes, etc., to a degree of complexity fairly confusing. 
We now manufacture over one hundred and thirty sepa- 
rate materials of this sort. All were subjected to analy- 
sis, made interesting because the method of analysis 



FIG. 4— CATALYSIS BUILDING WHERE 600 GAL. OF 
DIACETONE ALCOHOL IS PRODUCED DAILY 


It leaves no residual odor and its rate of evaporization 
is so slow that it cannot be detected by smell in the 
workrooms. By diluting it, a degree of softening or 
solution may be maintained in the box toe for any 
desired length of time, thus allowing the product to 
conform to any established usage or schedule in shoe- 
making. 

No investigator seems to have observed that it is the 
only solvent of cellulose esters that has at once a high 
boiling point, is miscible in all proportions with water 
and leaves no residual odor. Most books of reference 
on applied chemistry such as Watts, Thorpe, Olsen and 
the Condensed Chemical Dictionary do not cite it. To 
those industries where the odors invariably associated 
with cellulose esters have been handicapping factors 
diacetone alcohol should prove of great value. 

We erected and operate a large plant for the produc- 
tion of diacetone alcohol. Its manufacture by the poly- 
merization of c.p. acetone is expressed by the following 
equation : 

2CH.CO CH,(+ Catalyst) CH,CO CH,C(CH I ) > OH 


had first to be worked out. Many weird combinations 
were unmasked, but on the other hand many combina- 
tions were shown to possess a high degree of observa- 
tion and skill. 

I strongly advise any industrial chemist who scoffs 
at rule-of-thumb products (and I am one) to make a 
water paste for shoe use. I have a record of over three 
hundred experiments before satisfactory results were 
obtained on this product. That with so little under- 
standing of the nature of their materials the non- 
technical men can accomplish so much will always be a 
source of wonderment to me. 

I think it is conservative to say that chemical engi- 
neering has a place even in such an apparently barren 
field as shoemaking. It has led to one of the large uses 
for pyroxylin, it has produced diacetone alcohol on a 
basis never before attempted and it has made camphor 
a small byproduct of shoes. But more than that, it has 
allowed the production of a better shoe than before 
chemical technology entered shoemaking, and that is the 
test of its worth. 
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The Incidence of Research 
On the Baking Industry 

Pioneering: Work in the Application of Science to 
a Successful Commercial Enterprise 

By Ellwood Hendrick 

< 'i insulting Editor, ('In m ,f W. ( 

T HE penetration of the industries h\ science is 
sometimes along curious roads, and il is well to 
}>ear in mind that these are often in their beginnings 
far from academic. The active research that has de- 
veloped within the baking industry during the past 
few years induced us to visit the Ward Baking Co.’s 
establishment in New York, to note the incidence of 
research upon this ancient domestic art, to inquire into 
the way in which it was begun, what problems are 
pressing'and what fields are tempting them toward fur- 
ther study. We sel (sited the Ward company because we 
knew them to be progressive arid also that the president 
of the corporation had been an active supporter of 
research for a number of years. It was done with 
no unfavorable reflection on competitive baking 
establishments. 

We found a large bakery operated under laboratory 
cleanliness, with standard machinery which wv shall 
not attempt to describe, because such details are avail- 
able elsewhere Two laboratories are maintained, one 
for control that is predominantly chemical, and a 
separate research laboratory in which biochemistry 
leads. About twenty-five chemists and biologists are 
employed constantly. 

The central control laboratory functions for the com- 
pany’s various bread and cake bakeries, of which there 
are seventeen of the former and nine of the latter in 
different localities throughout the country. This calls 
for over 20,000 analyses* or tests per year. The capac- 
ity of the bread bakery attached to the main office in 
the Bronx in New York City is over a quarter of a 
million loaves a day. 

Beginning of Baking Research 

The beginning of research, which has continued to 
be coincident with the progress of the company, is an 
instructive tale. The president of the concern was a 
hard-working neighborhood baker in Allegheny, Pa., 
and he was so diligent in extending his trade that he 
became pressed for funds. His hank of deposit would 
not increase his credit, and a second bank visited felt 
in the same way. Then, unknown, he called at the 
Mellon bank in the hope of securing an accommodation 
of $10,000. He saw the present Secretary of the Treas- 
ury, Andrew' W. Mellon, and told him his story. Mr. 
Mellon surprised him with a more complete report of 
his standing and business than he expected him to 
have, and said he didn’t see how $10,000 would solve 
his problem. The banker figured the situation over, 
and it did not look promising. What the baker really 
needed was about $25,000. So Mr. Mellon declared that 
he couldn’t see his way clear to lending him $10,000 - 
although if he wanted $25,000 he could have it. That 
was a jolt up rather than a shake down, and it will be 
easily understood that from that time forth George S. 
Ward was a frequent visitor at the Mellon bank. 

Then came the organization of the Mellon Institute 
of Industrial Research at Pittsburgh, and by this time 
Mr. Ward had prospered. He had bakeries in various 
cities — in Pittsburgh, Chicago, New York, Cambridge, 


Mass., and elsewhere. Mr. Mellon was full of enthusi- 
asm for the Research Institute, and the prosperous 
baker had enthusiasm for Mr. Mellon’s opinions as well 
as a sound belief that whatever happened must be due 
to a cause and if the cause lay hidden it was his busi- 
ness to look for it. He started with an open mind 
toward and a prepossession in favor of scientific re- 
search. He already had laboratory control of his vari- 
ous bakeries. This fact is the text for a longer sermon 
than we have the space to preach. Without at least 
one successful man in an industry who has an abiding 
faith in the value of scientific research there can be no 
real beginning. The baking industry was one of the 
last of the major industries to come under scientific 
control, and yet its present rate of progress is remark- 
able. 

The First Problem 

In later years laboratory control has developed im- 
portant refinements, but even then the flours were tested 
for gluten, moisture, ash, etc., and several bakings 
were made to obtain uniform results. Flours differ 
according to their origins and according to the year in 
which the wheat is grown. Some require long mixing, 
others short, some long and others short fermenting, 
and some long and others quick baking and the like. 
Yeast also requires constant testing. But with the 
same flour, the same yeast and the same apparatus and 
methods, the bread from one city differed from that 
baked in another, and the reason for this was a prob- 
lem in research. 

There had been a research fellowship in bread baking 
established at the University of Kansas by the National 
Bakers Association before Dr. Duncan left there for 
Pittsburgh, hut this had been allowed to lapse. The 
problem before the baker as patron of research was the 
contumaceousness of that bread which should have been 
the same, whether made in Cambridge, Mass., or Pitts- 
burgh, Pa. — but wasn’t. He applied for one of the early 
fellowships of the then new Mellon Institute and Dr. 
Duncan was ready for it with Drs. Kohman and Hoff- 
man, who have not quit the study of baking from that 
day to this. Investigation began with comparison of 
waters used, and their differences showed their effects 
mainly on the yeast, which responded quickly to dif- 
ferences of salts in solution. 

For maximum health and growth yeast needed more 
nitrogen in simple fixation, more calcium and other 
mineral salts than are available for it in ordinary 
dough. It was also discovered that when these usually 
delinquent salts are added to the dough, the yeast grows 
so lustily and acts so vigorously that only one-half the 
amount of it is needed to produce the same or even 
better bread. Experience shows that by using the min- 
eral salts in the dough a saving is made of one-half the 
amount of yeast, one-sixth the amount of sugar and 
about 2 per cent, of the flour. The yeast food mixture 
was patented and named “Arkady” after the initials 
of Dr. Robert K. Duncan, the director of the Mellon 
Institute, and it has now- come into general use in the 
baking industry. The owners of the patent make it 
in carload lots in their New York bakery, and they 
have additional factories in England and Canada. 

The Fight Over Yeast Food 

■i 

But improvements have hard sledding when they are 
introduced. Trouble arose in one commonwealth where 
the gifted statesmen of the Legislature took a hand and 
assumed a firm stand against any effort to “cheapen” 
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the staff of life. They "knew from their blessed mothers 
and the faithful wives of their manly bosoms that only 
certain ingredients should be used in making bread, and 
they passed a law that said so. Otherwise each loaf 
was to be labeled as containing in the original mix 
whatever was not indicated in the statute as proper. 
Calcium sulphate, for instance, was an important factor 
in this yeast food, but inasmuch as it was not recorded 
in the law, it had to be mentioned in the label, along 
with potassium bromate, ammonium chloride, etc. 
Despite the fact that calcium salts are sorely needed 
in human nutrition and that human diet of today is 
often inadequate in this respect, it shocked the law- 
makers to think that there should be such a thing as 
lime in bread. Soon the fight was on, although bread 
so baked and labeled continued to sell. The legislative 
plan was to educate the public down to its own level 
— rather than to educate it up; but this time it did 
not work. Then a law was proposed forbidding alto- 
gether the use of yeast food in baking, but this was 
defeated, and finally the fight was won. It took time 
and vigorous effort and money for lawyers. Today 
yeast food is in general use, and even manufacturers 
of yeast whose sales are decreased by it recommend it 
because it reduces complaints about this product to a 
minimum. 

An old and serious trouble in baking is the occa- 
sional presence of “rope,” or stringiness, in bread. It 
is due to an organism present in all flours, but more 
abundant — and therefore worse — in some than in 
others. We understand that the defect has been prac- 
tically overcome by the proper control of the p, ( values 
in the dough. 

In the course of time the more progressive bakers 
recognized the value of research, organized the Amer- 
ican Institute of Baking, first at Minneapolis and now 
located at Chicago, under the competent supervision 
of Dr. H. E. Barnard. But private research for the 
Ward company continues also at the Mellon Institute in 
Pittsburgh, under Dr. Kohman, and in the laboratory of 
the New York bakery under I)r. Hoffman. 

Food Value and the Vitamines 

Bread making has only so lately entered into the 
domain of science from rule-of-thumb control that it 
fairly bristles with questions. For instance, bread is 
a food, but how much of a food is it? This was the 
beginning of a long work at research by the Ward com- 
pany, from which, in the end, positive results of an 
interesting character were achieved. It was found 
that a good bread is adequate in carbohydrates, but 
deficient in protein, mineral salts, especially lime, and 
in all three vitamines. Quantitative determinations 
were made. Whole wheat bread, it was observed, adds 
vitamine B from the bran and wheat germ contained 
in it, and it is adequate in carbohydrates, but research 
proved it to be lacking in other respects. Experiment 
demonstrates it to be an incomplete food, although bet- 
ter than an ordinary white bread. 

Now the major purpose of this research was to 
make a bread at once good, and at the same time hav- 
ing a maximum nutritive value. It is easy enough to 
throw a number of nutritive ingredients into a dough 
that will serve as a “complete food,” but when it is 
baked it will be more?*of a dog biscuit than a bread. 

The problem was to provide, as carrier of these ex- 
ceptional nutritive values, a fine, tasty and attractive 
loaf of white bread. This involved thousands of feed- 


ing tests as part of the work. Another step was the 
extraction of the germ of the wheat, which is ordi- 
narily discarded in white flour, and this involved a 
new process and finally a separate plant equipped at 
large cost at Warren, Ohio. The final loaf is made 
far richer in milk than ordinary bread; it contains 
the germ extract that is as rich in vitamine B a« the 
best brewer’s yeast, and it contains abundant mineral 
salts, which are greatly needed for the maintenance of 
health and for healthy growths, even to the extent of 
the slight but requisite amount of manganese. 

Feeding Experiments 

The final loaf is white, looks and tastes rather like 
home-made bread, and it is already in active demand. 
Jt is not only rich in vitamine B but carries enough 
of the A type to support life, growth and reproduction. 
Ordinarily the vitamine A is provided by spreading 
bread with butter, but th*is bread also contains a supply 
from the extra whole milk. Tests made with white 
rats and white mice show remarkable results with no 
other food than this new, enriched bread and water. 
With any other type, including the best whole wheat 
bread, as the sole diet with water, they fail to grow, 
fail to reproduce and in time starve for lack of one or 
another kind of nutrition. With this new bread as 
sole diet, growth is vigorous and healthy, and already 
a fifth generation of white mice that, beginning with 
the first, have never had any other food, is thriving and 
growing normally. 

Observations are now being made and recorded of 
children from pre-school age up to adolescence who 
include this bread in their diet, compared with those 
who do not. While results are not ready for publication, 
they appear to confirm the animal feeding experiments 
already made, and promise to add materially to our 
knowledge of nutrition. One point we are allowed to 
mention is that less meat seems to be desired along 
with this special bread thari if ordinary bread is eaten. 


Large Quantities of Copper Imported 

In Commerce Monthly it is reported that large 
amounts of copper have been imported into the United 
States in the form of ore, matte or blister copper, the 
smelting and refining of which are done in this country. 
Imports from Chile have shown a remarkable gain from 
pre-war years, when they were very piuch less than 
those from Mexico, Canada, Peru or Spain. During 
the past few years they have constituted more than one- 
third of the total imports. 

Shipments from Peru and Cuba have also increased. 
Peru sends chiefly blister copper, while most of the 
Cuban shipments are in the form of ore and concen- 
trates. From Japan and Australia, however, a very much 
smaller quantity has been imported recently because of 
the decline in production in those countries. Mexican 
and Spanish imports have also declined. From the 
average rate for the first part of the year it appears 
that Canadian shipments in 1922 were as large as 
before the war. Most of the copper was in the blister 
form. 

Of the total imports in the first part of 1922, 53 per 
cent was blister, 21 per cent refined, 14 per cent ore, 
6 per cent old copper and clippings and 4 per cent con- 
centrates. Imports of matte constituted the remaining 
2 per cent. Composition metal in which copper forms 
the chief value amounted to only 0.2 of 1 per cent of the 
total. 



720 


Vol. 28, No. 16 


CHEMICAL AND METALLURGICAL ENGINEERING 


A Modern Tar Distillation Plant 


A Description of the Plant of the American Tar Prod- 
ucts Co., in Chicago. Illinois, an Example of Perma- 
nent and Conservative Design Which Warrants Study 


By Wilbert J. Huff 

<’h*nii< i] Engineer. The Kopjmth Co. 


T HE Chicago plant of the American Tar Products 
Co., which commenced operation for the first time 
only a few months ago, undoubtedly ranks as one 
of the leading, if not the very first, merchant tar plants 
in the United States. A brief'description of its salient 
features will be of interest to those who are engaged 
in this and related industries'. 

The plant was built by the Hoppers Co., which has 
installed several other tar distillation plants for the 
American Tar Products Co. It is situated on a 85-acre 
tract at South 52nd Ave. and West 29th St., directly 
south of the once famous Hawthorne Race Course, and 
immediately north of the Chicago & Illinois Western 
R.R. and the Chicago Drainage Canal. The plant of the 
Chicago By-Product Coke Co., at present, the chief 
source of the tar distilled, is east about one mile, in 
plain view across the prairie. Switching facilities are 
provided both to the C. & I. W. (a belt line) at the south 
and to the Illinois Central (a trunk line) about 1 J miles 
to the north. Should the proposed development of the 
drainage canal occur, service to any plant on the Chi- 
cago waterfront will l>e available by barge. 

Only about 20 of the 25 acres are at present occupied; 
and the arrangement of the equipment upon these 20 
acres is such that the inevitable expansion of the plant 
may proceed along orderly lines until the entire 85 
acres can be occupied, without necessitating the mis- 
placement of any part. 


The general plan of the present plant is shown in the 
accompanying diagram (Fig. 1). The observer, upon 
first entering the plant, will be impressed not only with 
the systematic plan and convenient arrangement, but 
especially with the quality and permanency of the equip- 
ment. The construction throughout, save of the barrel 
shed, is of brick and steel, with concrete foundations 
and cement floors and platforms; and all shipping and 
receiving wharves and platforms are elevated to car 
level. The exposed brick surfaces are buff and yellow. 
All elevated platforms, walkways, ladders and stairs 
have been designed and erected in accordance with the 
best practice as regards safety. 

Before considering in detail the component parts of 
the plant it may be well to recall the general technology 
of tar distillation. This was discussed by the writer 
in this journal recently, 1 accordingly only a brief men- 
tion is warranted here. Coal tar, the primary conden- 
sation product from the carlwnization of coal, is a com- 
plex mixture chiefly of aromatic hydrocarbons and tar 
acids, with small amounts of tar bases, organic sulphur 
compounds, variable amounts of so-called “free carlxm” 
and other materials. Some water is also present. 

As produced these are so thoroughly incorporated that 
it is necessary to resort to a process of fractional dis- 
tillation in order to effect separation. This process the 
writer has shown diagrammatically in the accom- 
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panying sketch (Fig. 2). The residue remaining in the 
still, generally amounting to over 50 per cent of the 
raw tar and sometimes as much as 70 per cent, is the 
familiar bituminous aggregate known as pitch. De- 
pending upon the amount of oil removed, it may be 
soft or hard; and if only a little oil is removed, it may 
be called merely a refined tar. 

Handling of Tar 

Procedures are, of course, modified to meet varying 
local conditions. Thus/* if the water content of the coal 
tar available is low, it is not always necessary to sub- 
ject it to a preliminary dehydrating process. Instead 
the raw tar is often charged directly into the still and 
the water removed by cautious firing. Not all of the 
fractions need necessarily be taken. The number is 
determined by the kind of residue which must be pro* 
duced, and as the character of this is varied to meet 
the wishes of the purchaser, so too the character of the 
distillation must be varied. Nor are all the products 
shown necessarily manufactured. Thus, while at this 



FIG. 2— FLOWSHEET FOR TAR REFINING 

plant provision has been made for the future recovery 
of anthracene, naphthalene, tar acids and other mate- 
rials from the distillate oils, and detailed drawings and 
specifications for the buildings and equipment have been 
prepared, construction has not yet begun, and the dis- 
tillate oils are not treated further here. 

The tar is brought to the plant in a tank car. Here 
it is placed over one of three concrete sections of the 
unloading pit, where it is emptied by gravity through 
the bottom cock. Each section holds 10,000 gal., so 
three cars can be unloaded simultaneously without call- 
ing upon the tar pumps. These are two in number, 
steam driven, all iron-fitted duplex pumps, having a 
capacity of 20,000 gal. per hour. They are situated in 
a pump house adjacent to the tar unloading pits and 
are mounted on a floor depressed about 6 ft. below the 
yard level. Connections are provided so that the pumps 
may be applied as needed in the transportation of tar 
from the unloading ]Jit to the tar receiving tanks or to 
the tar storage tanks ; and for pumping tar to the stills, 
to mixing tanks and to cars. A large amount of water-gas 
tar is produced at the plant of the Chicago By-Product 
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GENERAL VIEW OF PLANT— PITCH PANS 
IN FOREGROUND 
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and much of this is re-handled here. The car- 
appliances (swing pipes with swivel joints), 
number, are located just east of the unloading 
so placed that three cars can be loaded without 

Distilling Tar 

Tar for distilling is pumped from the appropriate tar 
tank to any one of the stills which are grouped in 
battery. They are mounted in brick settings with 
underground concrete and brick breeching leading to a 
180-ft. brick stack and are equipped with grates of the 
rocking type for coal firing by hand and burners for 
firing with liquid fuel when such firing is economical. 
Coal is brought up to the stills in the railway cars and 
is discharged from an elevated track, parallel to and in 
front of the firing doors. This same track also serves 
the boiler house, adjacent to and north of the stills. 
The concrete floor from the stills and boiler house ex- 
tends under this track. A concrete wall parallel and 
east of the track retains the discharged coal upon this 
floor. 

From the stills may be seen two other details which 
further illustrate the attention and care expended in 
the construction and management of the plant — a con- 
crete subway affording convenient passage under the 
fuel track, and the practice of painting different pipe 
lines in distinctive colors. 

The batterv of stills is not roofed over. This dim- 



TANK CAR LOADING AND UNLOADING 
Stills, pumphouse and standpipe in background. 
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hushes the fire hazard, for experience has shown that 
tires are much less serious when no overhead roof de- 
flects the flames from one still to another. The fire- 
men, however, are well protected by a corrugated steel 
roof extending over the firing fb-or, and at cess to man- 
holes and connections on the top of the stills is ren- 
dered convenient by railed steel walkwaxs and two steel 
stairways, one on each side of the batten Provision 
is made to facilitate cleaning of the stills. The tar 
used, however, has so far shown little tendency to de- 
posit objectionable material, and this cleaning conse- 
quently has been very simple. A special sampling winch 
is mounted above each still, for the stills are designed 
and calked to withstand a vacuum of 26 in. of mercury, 
and special provision must be made to permit sampling 
without breaking this vacuum. Each still is equipped 
with safety valves so piped that such of the still con- 
tents as may blow over is discharged into a sump about 
60 ft. distant from the nearest fire door. Provision is 
also made that the contents of any still may be diverted 
from the usual receiving tank to this sum]). 

Condenser House 

Between the battery of stills and the condenser house 
are pitch blow-tanks, measuring and mixing tanks. All 
blow, storage and receiving tanks, wherever situated, 
are equipped to permit easy access. Every large tank 
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is provided with hand rails and is accessible by wide, 
easily scaled stairs and walkways. Above the pitch 
blow-tanks extend four insulated condenser lines from 
the still domes to the condenser house. Here they enter 
four elevated coil condensers of equal size. At the dis- 
charge of every condenser is a receiving tank, divided 
into two compartments, each of which may be com- 
pletely cut off from the other. The condensate may be 
directed into either of the two receiving compartments 
at will. This permits easy fractionation under vacuum, 
as one compartment may be cut out and drained under 
atmospheric pressure while the vacuum is carried on 
the other. 

Each compartment is equipped with an indicating 
device to mark the oil level and a manhole to permit 
easy cleaning, and is piped so that it may drain by 
gravity into any one of the run-down tanks, which are 
of various capacities to suit the size of fractions being 
made. Provision is made for easy access to all parts. 
Two independent sets of pyrometers, operating and mas- 


ter, are mounted so that their dials may be read from 
the platform that commands the four receiving tanks. 
This permits the operator to follow simultaneously the 
pitch and vapor temperatures, and the volume of oils 
condensed. 

The condenser house also provides protection for two 
steam-driven air compressors; tw^o steam-turbine ex- 
hausters, so piped that any uncondensed vapors from 
the receivers carried by these exhausters are expelled 
into a secondary condenser; two steam-driven, all iron- 
fitted, duplex oil transfer pump'o, and one steam-driven 
duplex emergency pump. Provision is made so that 
the final stages of the distillation may be completed 
under vacuum, or by the aid of steam or air agitation, 
if desired. 

The Power Equipment 

North of, and adjacent to, the battery of stills is 
located the boiler house, containing two 250-hp. Stirling 
boilers, of which one is in daily use, while the other is 
held in reserve. These are both arranged in one set- 
ting, and are supported on a structural steel frame in- 
dependent of the setting. At present they are equipped 
with non-dumping rocking grates for hand firing, but 
are set at such height and arranged so that chain grate 
stokers may be installed at some future time. The 
foundations are also arranged whth ashpit and tunnel 



to facilitate such installation. In times of coal short- 
age, these boilers may be fired by liquid fuel pumped 
from a tank north of the boiler bouse through an over- 
head return system running parallel to the fuel track 
and extending to the southern end of the battery of 
stills. Provision for steam heating the liquid fuel to 
diminish its viscosity is made. The liquid fuel con- 
sumed is metered. Draft is provided by means of a 
150-ft. stack. The boilers are fed by two steam-driven 
duplex feed pumps and are provided with an open type 
feed water heater. 

An extensive equipment for protection against fire is 
provided. Capacity and auxiliary water pressure is 
obtained by means of a standpipe about 90 ft. high and 
15 ft. in diameter located just south of the boiler house 
stack. This is divided into tw r o compartments by means 
of a partition 60 ft. above the grohnd, and the top com- 
partment is held full in reserve for fire, while the lower 
compartment serves as a general service water supply. 
In the boiler house is located the fire pump — a standard 
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duplex fire pump having a capacity of four standard fire 
streams. Six twin fire hydrants are located at advan- 
tageous points about the plant, and five 250-ft. lengths 
of hose are distributed in convenient boxes. In 
addition, hand foamite and carbon tetrachloride extin- 
guishers are located in the buildings. 

Oil and Pitch Handling 

From the oil run-down tanks, the distillate oil may 
be pumped to one of three oil barreling tanks above the 
pitch barreling platform, or to any one of the creosote 
storage tanks situated between the boiler house and tar 
storage tanks, or to either of two mixing tanks on line 
with and just south of the creosote storage tanks, or to 
the pitch blow and mixing tanks or the mixing storage 
tank. 

Hot liquid pitch is transferred by compressed air 
from the pitch blow tanks to the barreling tanks or 
chilling tanks. Proper piping and other equipment have 
been installed to condense all vapors or fumes incident 
to handling hot pitch, thus recovering some oil other- 
wise lost and also avoiding trouble caused by the 
nuisance of tar, oil and pitch fumes. 

When a hard pitch is produced, it may be blown to 
one of two tanks located above the pitch pans, west of 
the condenser house. These pans are of steel, four in 
number, supported on steel beams about 6 ft. above the 
yard level. Each pan is about 50 ft. long and about 
20 ft. wide, and not quite 2 ft. deep. The hard pitch, 
wdien sufficiently cool, is discharged from the tank by 
means of a trough into either of the two pans imme- 
diately below it, where it is allowed to solidify. Pitch 
of this quality is sufficiently hard and brittle to permit 
it to be broken up and loaded in bulk. The pans are 
covered by a galvanized steel roofing, supported on steel 
beams; but the sides are not inclosed. 

The soft grades of pitch may be blown to one of the 
pitch barreling tanks supported on steel framework 
above the pitch barreling platform. This platform is 
approximately 200 ft. long and 80 ft. wide, and con- 
sists of concrete walls a little over 4 ft. high, between 
which is filled well-tamped earth to within a foot of the 
platform level. Cinders and concrete are placed above 
the earth and the whole is topped with a smooth coat of 
cement and sand cut off into squares. In addition to 
the pitch barreling tanks, there are oil tanks for the 
drumming of distillate oils. All tanks are of the same 
size and are located above the north and central portion 
of the platform. 9 

About the tanks and over the entire platform extends 
a galvanized steel roof supported on steel framework. 
The sides are, of course, not inclosed. Access to the 


tanks is provided by means of a ladder and a walkway 
placed above the roof. The southern portion of the 
platform serves as storage for steel drums, and it is to 
this portion of the platform that the empty barrels are 
delivered from the barrel storage shed. This is isolated 
well to the south of the present equipment, thereby 
minimizing its fire hazard. The floor consists of well- 
packed cinders and the roof and sides are of galvanized 
sheet steel, supported upon a wooden framework. The 
sides are inclosed from the roof to a height 12 ft. above 
the ground. The barrels are rolled to the platform by 
placing them upon the inclined elevated barrelway 
which extends from a point a few' feet north of the 
barrel shed to the southern end of the barreling 
platform. 

Felt Saturating 

West of the barreling # platform is located the felt- 
saturating building. This is of light structural steel 
construction with walls of Chicago yellow building 
brick and a roof of gypsum covered with pitch and 
gravel. The interior is well lighted by numerous win- 
dows along both sides. It is divided into a warehouse 
which occupies the northern and central two-thirds of 
the building, a machine room, and a dry felt storage 
room which divide the remaining space equally between 
them. The floor is of concrete. Roof and floor are 
extended to form a covered wharf the height of a car 
floor along the entire eastern side of the building. Dry 
felt is continuously saturated with especially prepared 
tar in such a manner that evenness of saturation is 
obtained and sticking of felt in the small tarred felt 
rolls as delivered to the roofer is eliminated. The hot 
saturator baths give off tar vapors which are somewhat 
objectionable, so the necessary ventilation is secured 
by means of two steel stacks about 21 ft. in diameter 
extending about 25 ft. above the roof. Storage for the 
saturating tar is provided by two tanks just outside the 
west wall of the machinery room and the drip tanks 
from the saturators drain into an underground tank. 
This drain tank is emptied by air pressure into drums 
located on the machinery room floor. 

East of the pitch barreling platform is located the 
shops and service building, containing machine and 
blacksmith shop, storeroom, oil room, service room and 
lunch room. The machine shop contains the necessary 
pipe-fitting machines, drill press, lathe, grinding ma- 



laboratory, service building, 
pitch-barreling shed 
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chine, forge and anvil for local repair and equipment 
purposes. Power is supplied by a steam engine. The 
service room is provided with lockers and the usual 
complement of showers, wash stands, toilets, etc. Three 
solid brick walls within the buKding separate the lunch 
room, the service room, the oil room and store room, so 
that the first three are accessible only from the out- 
side and are protected from each other m case of fire. 
In harmony with the others, this building is of Chicago 
yellow building brick. 

Laboratory and Offkt 

East of the shops, in the north central portion of the 
plant, is the laboratory— -a one-story building contain- 
ing not only the regular plant laboratory but also a 
large research laboratory devoted to chemical problems 
common to the numerous plants of the company, to- 
gether with an office for the chemical director of the 
company and his stenographer, a library, a locker and 
toilet room and store rooms. A sketch of the floor plan 
is shown (Fig. 3). The building is approximately 



43x54 ft. with 10-ft. ceiling, and with a concrete floor 
at yard level. There is no basement. An emergency 
shower for extinguishing blazing clothing is provided 
in each laboratory. 

In addition to the foregoing, there is a garage north 
of the felt saturating building. This serves the usual 
trucks and cars and the motor-driven distributors em- 
ployed by the company for the hot application of road 
tar. An office building will be located at the northwest 
corner near the gate and wagon scales, but the erection 
of this has not yet been begun. 

A plant such as that described above can supply a 
large numl>er of tar, oil and pitch products — such as 
creosote oils, wood-preserving oils, high-tar acid oils, 
tar felt, dehydrated tar, refined tar, tar and oil mixtures 
such as the rather well-known 20 tar 80 oil mixture used 
in wood preserving, and such pitch products as pitch 
paints for the protection of iron and steel, for acid- 
proofing and alkali-proofing and waterproofing, roofing 
pitches and patching compounds, waterproofing pitches, 
paving pitches for hot or cold application, for concrete 
and for tar macadam, and as a filler for block and for 
brick pavements, core pitch, briquet pitch, and pitch for 
the preparation of pitch coke. 

The K«jip<*ri Co. Laboratories, 

Mellon Institute of Industrial Research, 

Pittsburgh, Pa. 


Action of Water on Zinc Chloride in Wood 

Although zinc chloride is one of the most effective 
of wood preservatives, it will not give permanent pro- 
tection. Under the action of water this preservative 
loses its strength in two ways. In time a considerable 
amount of the solution is leached out of the wood, and 
that remaining is not of sufficient strength to be effec- 
tive. It has also been brought out in a study of 
preservatives at the Forest Products Laboratory at 
Madison, Wis., that water eventually causes a chem- 
ical decomposition of zinc chloride by the removal of 
excess amounts of chlorine. 

Samples of ties analyzed after service had a zinc 
content equivalent to 0.4 lb. of zinc chloride, with 
scarcely enough chlorine present for 0.08 lb. of zinc 
chloride' per cu.ft. Treated blocks leached for a month 
at the laboratory lost about 90 per cent of their 
chlorine content and only 70 per cent of their zinc. 

The disappearance of the chlorine from zinc chloride 
explains decay which has been found in treated ties 
and timbers which still have high zinc content. 
Although the zinc is the toxic or poisonous part of 
zinc chloride, it is not effective against the fungi 
which cause decay unless it is combined with some acid 
radical which makes it soluble. In analyzing zinc- 
chloride-treatod wood after service, it is necessary to 
determine both the chlorine and zinc content in order to 
calculate the amount of preservative solution present 
in the wood. Even then only a rough estimate can be 
formed, for some of the chlorine which would be 
obtained in the analysis is in the wood in the form of 
an insoluble basic chloride of unknown composition. 

Paint and Varnish Production 

During 1922 the production of white lead in oil 
amounted to 292,588,900 lb., as compared with 274,226,- 
900 in 1921, an increase of 6.7 per cent. Zinc oxide in 
oil produced during the past year amounted to 9,944,400 
lb., representing an increase of 62.1 per cent from the 
previous year. Figures reported for the production of 
paste paint show an increase of 29.4 per cent. The 
paste paints as a group increased considerably during 
1922. The large increase is found, however, in ready 
mixed and semi-paste paints, varnishes, japans and 
lacquers — 44.4 per cent in the case of the former and 
54 5 per cent for the latter group. 

Distillation of Hardwood in Canada 

The majority of the destructive distillation plants ir 
Canada have been absorbed by the Standard Chemical 
Iron & Lumber Co. of Canada, Ltd., now reorganized 
as the Standard Chemical Co., Ltd., Montreal. Central 
alcohol refineries have been established at Longford 
Ont., and Montreal, Que., acetone plants at Longforc 
and Sault Ste. Marie, Ont., acetic acid and formaldehydi 
plants in Montreal. Considerable quantities of charcoa 
are used by a subsidiary, the Standard Iron Co., Ltd. 
in making charcoal iron. Distributing companies hav< 
been formed to market charcoal in the principal citiei 
as household fuel. 

During the war the demand for acetone, methy 
hydrate, formalin and other hardwood distillation prod 
ucts was very great and it is a significant fact that i 
single well-organized company handles practically al 
operations from the cutting of the wood to the manu 
facture and sale of the finished chemicals. 
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Eighth Annual Convention 
of T.A.P.P.I. 

Many Paper Technologists Take Part in Program 
Covering the Most Vital Problems of the 
Industry — First Paper Industries 
Exposition a Success 

T HE Technical Association of the Pulp and Paper 
Industry held its ftnnual spring meeting at New 
York during the week of April 9. The American Paper 
and Pulp Association and other affiliated organizations 
also held meetings at the same time in order that as 
many paper men as possible might attend the first. 
Paper Industries Exposition, which was likewise held 
during the week. 

At its annual election of officers the Technical Asso- 
ciation made H. S. Taylor of Dayton, Ohio, president, 
with G. N. Collins of Philadelphia vice-president. 
These men succeed G. F. Williamson and F. C. Clark 
respectively. The only vacancy on the executive com- 
mittee was filled by the election of B. T. McBain 
to this body. W. G. MacNaughton continues as secre- 
tary-treasurer of the association. 

At the first session of T.A.P.P.I. reports of officers 
and of standing committees were read showing what 
progress had been made along the various lines of 
association activity during the war. The bibliography 
committee has begun the work of indexing all the 
literature available on paper and pulp. The executive 
committee has obtained the co-operation of several 
other societies, including the American Society of 
Mechanical Engineers, the Cost Association of the 
A.P.P.A., the National Lime Association, the Na- 
tional Safety Council and the Wire Manufacturers’ 
Association. 

Vocational Work Centers Much Interest 

The vocational work of the association is being more 
actively supported in every way in Canada than in the 
United States. Greater contributions to the fund for 
preparation and publication and greater use of the 
texts are reported in that country than in this. The 
fourth volume on the preparation of stock for paper 
manufacture is nearly ready for the press. The final 
volume will probably be published about January, 1924. 

Feel Decided Need of Standardization 

Nearly every committee reporting on research em- 
phasized the increasing demand for standardized 
specifications and methods throughout the industry. 
Investigational and operative data require adoption of 
standard units for measurement and test. Apparatus 
used for test purposes is especially in need of this 
standardization. Uniform tests are in demand more 
and more for unusual products. 

Increase Production Efficiency by Cutting Waste 

G. E. Williamson, chairman of the waste committee, 
presented three main subjects for discussion, white 
water losses, bark utilization, and broke loss prevention. 
Fiber loss in mill effluent prevents maintenance of 
maximum efficiency in use of materials. This can be 
cut by use of save*alls — simple inclined screens over 
which white water (fiber-bearing water) flows, rotary 
screens such as ordinary continuous rotary filters, or 
more complex arrangements of tanks and screens. 


Large sedimentation tanks give very good recovery of 
pulp. In discussing this subject W. E. Baker, of the 
York Haven Paper Co., reported a fiber use efficiency 
of 98 per cent through the entire plant. Slime, which 
gives trouble in save-alls, can be reduced by frequent 
washings of the apparatus. 

Bark and wood room scrap can be burned and one 
pound of steam can be made from a pound of bark 
(>5 per cent dry by the use of a specially designed fur- 
nace. J. D. Rue, of the Forest Products Laboratory, 
showed that to be useful total moisture of material 
burned must not exceed 50 per cent. During the year 
a specially designed bark press for compressing and 
extracting moisture has been tested, with results show- 
ing that such a piece of apparatus is practical. 

Broke or waste paper losses can be reduced by careful 
regulation of the consistency of the stock, by the an- 
alysis of records made xegularly in each department, 
and most especially by maintenance of proper mechan- 
ical condition of machine. 

Drying Losses Require Analysis for Prevention 

To know what is happening to paper and to the bill 
for heat costs in drying, samples of paper should be 
taken at frequent intervals along the driers and tested 
for moisture. This work was carried out by Chairman 
S. B. Jones of the committee on drying, who plotted thi 
results and presented them at the meeting. To reduce 
waste of heat, temperature must be regulated carefully 
in successive cylinders. Predetermined wet end mois- 
ture should be maintained and air circulation held 
within limits depending on control tests. 

Norman Clark, having studied carefully the use of 
coloring matters for coated paper, finds that basic dyes 
usually fade due to the presence of alkali. Casein, which 
is usually used, also tends to precipitate the basic dye. 
Acid dyes are better as far as permanence is concerned 
but are less brilliant in color. Flat tones may well be 
obtained by use of insoluble pigments. Accurate con- 
trol of pulp moisture in application is highly desirable. 
In discussing the desirable characteristics of a paper 
to be coated, Mr. Clark showed that the pap§r must 
be well formed, dirt free, of uniform color and thick- 
ness, free of slack edges, and of surface fuzz, that it 
should have the least possible finish required for uni- 
form surfacing and that it should be leathery in “feel.” 

The relative merits of festoon and flat driers used 
in finishing of special coated papers were discussed 
by J. 0. Ross. Festoon drying should be employed 
wherever space permits. Speed and width and the 
exact nature of the process determine the best system 
to employ. Throughout such processes accurate control 
of conditions is especially necessary to obtain econom- 
ical production. 

Newsprint Production Involves Grinder 
Development 

The Groundwood Section Meeting under Chairman 
W. A. Munro held a symposium on Grinders. Magazine 
grinders must be employed and power input per unit 
increased if the man-per-hour production in the ground- 
wood mill is to be efficient. The new chain-feed magazine 
grinder gives a more uniform grade of pulp and sur- 
passes the pocket type of grinder in that it maintains 
constant pressure on the stone and constant load on the 
motor. 

Screen rejections can be made into shipping wrap- 
pers. Two new refiners are being tested to turn these 
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screenings into No. 1 pulp. Success will make possible 
a closed system in the groundwood mill. 

Use and standardization of the freeness-slowness 
tester now coming into use will make possible uniform 
grading of groundwood pulp anil more accurate control 
of the product. White water can be re-used in ground- 
wood manufacture. 

Evaporation Problems Emphasized 

Soda and sulphate men, meeting with G. K. Spence 
in the chair, agreed that no hard drawn lines can 
be drawn in solving evaporation difficulties. Boiling 
out at least once a week is nccessan unless the li(|iior 
going to the evaporator is screened effectively II. K. 
Moore advocates counter-current flow in multiple-effect 
systems, but many mill men find efficiency lowered b\ 
this procedure. Common practice m several mills is 
to introduce liquor into the sepoml or third unit, thence 
to the first and finally to the fourth Capacity required 
must he balanced against cost of steam and necessary 
exit temperature in deciding what type of evaporator 
best suits a given operation. Multiple-effect evap- 
orators should operate at high vacuum and if proper 
conditions are obtained a double will evaporate 1.8 
lb., a triple 2.7 lb. and a quadruple «‘M> lb. of water per 
lb. of steam consumed. 

Excess use of bleach in bringing pulp to color can 
be avoided by knowing the histon of the pulp. It 
must be cooked under exact conditions determined by 
test as best suited to wood in process. Thorough 
washing after blowing is the next essential. The bleach 
requirement, determined by test before the pulp reaches 
bleach system, should be largely added with the pulp 
at the start of the bleaching period. Under these 
conditions time and bleach required will be a minimum, 
according to G. M. Trostel. 

The cause of color change in soda pulp on aging is 
shown by analysis to be the result of the building up 
of alkalis at surface by process of drying, etc. These 
alkalis, even m small quantities, will cause the change. 

Light, Heat and Power Pkohlkms 
Most Essential 

Freight rates will largely determine the possibility 
of substituting oil for coal as fuel. Oil is cheaper to 
handle and burn but more expensive to store. 

11. S. Taylor, chairman of this section, led the dis- 
cussion following .1. 0. Ross’ thoughtful presentation 
of the problems of heat transfer in the machine room. 
Inside gutters on skylights and roof are essential. 
Skylights are a cause of inefficiency due to added 
amount of heat required to prevent condensation. 
Amount of air circulated, contrary to usual practice, 
should be balanced against amount of water being 
evaporated. Exit air should be held as close to dew 
point as possible. In general good operation should 
require a total about 4 lb. of steam per lb. of paper 
made. Hoods over machines will usually increase effi- 
ciency due to possible cutting down of live steam 
consumption. 

In order to use steam and electricity to maximum 
advantage, according to recommendations of E. P. 
Gleason, these commodities should be measured in 
terms of units of output. Daily graphic records, 
weeding out of duplicate, wrong size or uncovered 
steam pipes, planning of load to keep it as constant as 
possible, avoidance of leaky traps and valves will reduce 
losses to a minimum. 


Frictionless bearings are being used to an increasing 
extent because of the smaller amount of attention re- 
quired and the increased speed obtainable by their use. 
Kelt life may be increased by doing away with gear 
drive of rolls, since such arrangement sets up undue 
strains in the felt. Power consumption and lubrication 
difficulties are likewise lessened by use of ball bearings. 

Froth troubles in the mill can be decreased by the 
use of a moving spray on the bead box of the machine, 
by the moderate use of an oily medium in the washing 
of the pulp, by careful preliminary cooking and by 
careful avoidance of carbonates in presence of alum. 

Paper Industries Exposition 

The first Paper Industries Exposition, hold at Grand 
Gent nil Palace, New York, during the week of April 9 
to 14. demonstrates another step of progress in the 
history of the paper industry. First conceived as a 
means of bringing the various branches of the industry 
closer together, this first Paper Exposition succeeded 
in a larger measure by showing the public a cross- 
section of the complex workings of the mills in the 
fabrication of this commonest of commodities. Larger 
in size than the first Chemical Industries show, accord- 
ing to the management, the first Paper Industries 
Exposition has shown what a single industry can do in 
this regard. 

Despite the fact that there were empty booths, neither 
the layman nor the paper man could well be disap- 
pointed in the exposition. The story of paper was very 
well told. Nor did the exhibits end by showing paper 
and paper materials in their many ordinary forms. 
Tapestry, furniture, twine, fiber commodities, curiously 
shaped dishes, containers of broad utility, bags, boxes 
and bottles of all forms were on display as well. One 
exhibit showed those products which come largely 
from wood pulp or ground wood such as artificial silk, 
celluloid, and products having a wood flour base such 
as talking-machine records. Another showed what 
byproducts may be obtained from Southern pine wood 
when used for pulp, including rosin, pine oil, tur- 
pentine, tar oils, pitch and acetic acid. 

Among the many exhibits, a few stood out especially. 
The Hammermill Go. demonstrated the fabrication of 
paper by a complete series of samples and illuminated 
panels at various stages of the process. The Nash 
Engineering Co. and the Sandusky Foundry & Machine 
Co. had bronze models of pumps and of couch rolls respec- 
tively, which because of size and remarkable workman- 
ship were conspicuous. Bearings were well displayed 
by the S.K.F. Go. and by the Gurney Co., each using 
unusual mechanical ingenuity to demonstrate its 
products. The Mathieson Alkali Co. showed a small 
model of a modern bleach plant, and the Bird Machine 
Co. demonstrated its save-all in action. 

In discussing the exposition with various exhibitors, 
it was the general feeling that considerable machinery 
had been sold, enough to cancel the expense of exhibit- 
ing; but, as expected, the chemical firms would have to 
call it advertising. 


Correction 

Through an error Dr. C. N. Vrol was referred to as 
“Director, the Vanadium Company,” in our issue of 
April 16. He is Director of Radium Research Labora- 
tories of the Standard Chemical Co. 
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Colloid Chemists Hear Donnan 
on Membrane Equilibria 

A Feature of Physical and Inorganic Division 
Meeting at New Haven — Other Papers 
of General Interest 

A N outstanding feature of the symposium on colloids 
L held by the Division of Physical and Inorganic 
Chemistry at New Ha^en, April 0, 1923, was a paper 
read by Prof. F. G. Donnan of London on "Membrane 
Equilibria.” In the experiments described by Professor 
Donnan he used a copper fcrrocyanide gel nvmbrane 
supported by parchment. Solutions of various electro- 
lytes were in turn placed on either side of the membrane 
and after a definite lapse of time the solutions were 
analyzed and the migration in either direction deter- 
mined. Very close agreement was obtained with the 
theoretical equilibrium governing the concentration of 
the various ions in either solution. For example, in the 
case of sodium fcrrocyanide on one side of the mem- 
brane and calcium fernnyvanide on the other, the cations 
alone diffusing through the membrane, the ratio of the 
two calcium concentrations, Ca, Ca Jf agrees splendidly 
with the ratio of the square of the two sodium ion con- 
centrations, ( Na/Na.) r : 

Experiment 1 2 3 4 5 

Cai/Ca. 1.27 1.76 1.37 1.80 1.55 

(Na./Nn,)' 1.25 1.7G 1.33 1.78 1.50 

The sodium ratio is "squared," since for every one 
calcium ion that permeates through the membrane in 
one direction, two sodium ions must permeate in the 
opposite direction. 

If only one ion moves through to one side and not 
the equivalent ion or ions the other way, then potential 
differences are set up, although these are very small. 
Professor Donnan’s experimental results and the equa- 
tions derived are all in full accord with our ideas and 
principles of adsorption and in general with thermo- 
dynamic principles. 

Behavior of Pigments in Oil 

Another interesting paper of the colloid symposium 
was entitled “Plasticity in Colloid Control," by Prof. 
Eugene C. Bingham and Alfred G. Jacques of Easton, 
Pa. The authors referred in particular to the behavior 
of pigments in oil. As an illustration it was shown that 
lithopone in linseed oil gave a yield value of 128, whereas 
in mineral oil the yield value was 1010. The respective 
fluidity values were 2.4 and 2.1. An interesting dem- 
onstration was the difference in elasticity and plasticity 
of two samples of sodium silicate. The one sample with 
one part of Na,0 to four of SiO, was very plastic but not 
elastic, whereas the second sample, composed of two parts 
of Na,0 to three of SiO„ was very elastic but not plastic. 

Adsorbent Gels 

A paper of decided practical bearing was that by 
Prof. Harry N. Holmes and J. Arthur Henderson 
of Oberlin, Ohio, on the preparation of highly adsorbent 
gels. The authors slowly add a solution of ferric chlo- 
ride to a water-glass solution, obtaining a deep yellow 
gelatinous precipitate, which is washed, dried, then 
activated at 145 deg. At 30 deg. it adsorbed 31 per 
cent of its own weigm of benzene from a stream of air 
saturated with benzene. A precipitate dried at 50 deg. 
until hard before washing gave a gel of 43.1 per cent 
adsorptive power. A similar gel dried hard and then 


soaked with dilute HCI to convert the iron oxide into 
chloride was washed and activated. It adsorbed 49.3 per 
cent benzene. This was white silica gel. The product 
purchased from the Silica Gel Corporation adsorbed 33 
per cent benzene. With xylene a similar higher adsorp- 
tion was obtained. However, with sulphur dioxide there 
was practically no difference between the adsorptive 
power of Patrick’s silica gel and the authors’. As 
regards the chemical constitution of the original iron- 
silica gel, this seems to be a mixture rather than a 
compound, otherwise the iron oxide would not dissolve 
out readily during treatment with HCI. 

Rubber Chemists Hold 
Successful Meeting 

More Than Two Hundred Present at New 
Haven Sessions — Goodyear Memorial 
a Delightful Feature 

T HE meeting of the Rubber Division of the American 
Chemical Society at New Haven, April 5 and 6, was 
unquestionably one of the most successful meetings 
which this division has ever held. Attracted by a pro- 
gram containing many interesting and valuable papers, 
and the knowledge that Prof. Giuseppe Bruni, the dis- 
tinguished Italian chemist, would be present and read a 
paper, rubber chemists to the number of about 200 
turned out to the meeting. Valuable as were the papers 
which the authors presented to the meeting, their value 
was enhanced not a little by the careful attention with 
which they were received, and the interesting discus- 
sions which followed. 

Goodyear Dinner 

The Rubber Section had its first dinner party at the 
Lawn Club on April 5, and made it a delightful post- 
prandial spirtualistic stance instead of the usual speech- 
making. Mrs. Ell wood B. Spear came in and took her 
place at one end of the dining hall as “Medium Para." 
Straightway she went into a trance and called one ghost 
after another to appear at the other end of the room. 
The first was that of Charles Goodyear of New Haven, 
impersonated by Dr. Spear. He told the story of his 
invention of vulcanizing, of his many trials, and finally 
how he spent his declining days, always seeking new 
uses for rubber, although he died poor. Next Thomas 
Hancock, the English inventor of vulcanized rubber, 
materialized, and he told his story. Next Jan van Guens, 
the Dutch claimant for the invention, announced his 
claims with characteristic Dutch vigor. G. Stafford 
Whitby impersonated Hancock, and Winfield Scott was 
van Guens. The part of Thomas Rowley, who was the 
first to apply accelerators, was taken by C. W. Bedford, 
and finally Christopher Columbus in the person of C. 
Olin North, claimed to have discovered the place where 
rubber comes from, and demanded a proper recognition 
from the Rubber Section. It was an entertaining show 
and historically instructive. 

Important Technical Papers 

Space limitations preclude a discussion of all of the 
important papers discussed by the division, but it is 
believed that the following notes are of general interest: 

Dr. H. L. Fisher summarized the recent work which 
has been done on the composition of crude rubber and 
pointed out that the exactness with which the work of 
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Pummerer and Burkhard was done justified our accept- 
ing their conclusions that the formula for rubber was 
not C ro H„, as has recently been claimed, but that the 
rubber nucleus is really C„H h . 

In addition to a review of his recent work on vulcani- 
zation accelerators, Prof. Giuseppe Bruni talked at 
some length on the various problems being studied at 
his laboratory in Milan. One of these was on the sub- 
ject of tearability, having reference to the work of 
Zimmerman, Tuttle and others in this held. It may be 
noted that this held is one which only m the past few 
months has been considered by the rubber chemists, and 
results of considerable interest and value have been 
brought out. Other work deals with the effect of 
temperature upon the determination of the tensile 
properties of vulcanized rubber, the purpose of the 
investigation being centered about the determination of 
a constant that will permit of correction being made 
for the temperature at which tin* tests are made. If 
such a constant can be worked out, tensile tests would 
then be referred to a constant temperature and thus 
make such tests easier of comparison Professor Bruni 
has also been working upon the subject of the disper- 
sion of crude rubber, with special reference to the work 
on this subject which has been published by «T. lb Tuttle. 
Touching upon the subject of organic accelerators. Dr. 
Bruni brought out the point that the matter of most 
interest to them was the temperature at which the 
accelerators became active. He described briefly a 
method which he had employed for the determination 
of this effect. 

Action of Litharge and organic Acids 

In previous work L. E. Weber had shown that when 
the resins of rubber are removed by solution in acetone, 
such extracted rubber shows a very poor cure when 
vulcanized with inorganic accelerators such as litharge. 
C. W. Bedford and H. A. Winkelmann gave the reason 
for this behavior. They showed that such extracted 
rubber will attain the normal vulcanization when there 
is added 1.5 to 2 per cent of such organic materials as 
oleic acid, stearic acid, pine tars, etc. This is particu- 
larly noticeable in the lower grades of rubber, in which 
there is a comparative deficiency of normal organic 
acids. The addition of a small amount of oleic acid to 
such rubbers materially increases the tensile properties 
when litharge is used as the vulcanization accelerator. 
They conclude from this that such a reaction is the true 
explanation for the improved results obtained when low- 
grade rubbers arc vulcanized with the aid of lead oleate, 
but they point out that in such cases only a small 
amount of oleate is necessary for the purpose. They 
conclude that a material will not accelerate as an inor- 
ganic accelerator unless it is able to form a definite 
compound with the acetone soluble constituents of the 
rubber, and further that the resultant compound must 
be soluble in the rubber. 

E. Hopkinson described L-S rubber, a new crude rub- 
ber obtained by spraying rubber latex on a rapidly 
revolving disk, the rubber spray being dried by a cur- 
rent of warm air. The resultant rubber sponge is 
compressed for purposes of shipment. This rubber con- 
tains all the solid substances of the latex, being high in 
water-soluble constituents (around 6 per cent). When 
vulcanized with the formula 90 per cent rubber, 10 per 
cent sulphur, this L-S rubber shows a much more rapid 
cure than is obtained under similar conditions with the 
ordinary smoked sheets or pale crepe. 


Manufacture of Sulphuric Acid aud Acid 
Phosphates During 1922 

That a large increase in the production of sulphuric 
acid and acid phosphates occurred in the last half of 
1922 over the first half of 1922 is apparent from the 
report of the Department of Commerce that has just 
been issued. From July 1 to Dec. 31, 932,747 net tons 
of sulphuric acid was used in the manufacture of fer- 
tilizer, while in the first 6 months of 1922 only 657,062 
tons was used. The stocks of sulphuric acid on hand at 
the end of the year and at the beginning were substan- 
tially the same. 

The concerns producing acid phosphates report the 
manufacture of 1,589,483 tons, containing 26,507,858 
units (a unit is equal to 20 lb.) available sulphuric acid, 
during the second half of 1922, as compared with 
1,198,724 tons, containing 20,104,992 units, during the 
first half, which makes a total production of the year 
of 2,788,207 tons containing 46,612,850 units. The 
stock of acid phosphate on hand at the end of the year 
amounted to 1,689,562 net tons, as compared with 
2,129,339 tons at the beginning of the year. 


I’ERTILIZKU INDUSTRY' SUIJMURIC A('II> STATISTICS, I 922 
(Ton. 2,0001b) 


1 mU (1 Slat n 

I 1 nil \ ear 

First Half 
Jan.-June 

Second II a 
July-Dee 

On hand at beginning of period 

131,516 

131.516 


M anutftotuml 1 made in plant repoi ting 1 

1,421.917 

574,013 

849,904 

I'urchttflOH* 

544,277 

249,345 

294,932 

S.ll PR 

To fertilize! ninnufurtureih 4 

246,544 

99,719 

146,825 

( >thcr than t o fert ihzer nmnufnct urers 

125, 495 

85,134 

40,359 

Used in making fertilize^ 

1. 589,80'» 

657,062 

932,747 

On hand a* end of period 

157,864 

137,864 

Southern District 

( >n hand at beginning of period 

66,774 

66,774 


Manufactured (made in plant reporting) 

581, .127 

199,471 

381,856 

Rurehjuitti* 

280,891 

113,869 

167,022 

Sail h 

I n fertilizer innmifacMircrrt* 

72,143 

24,023 

48,120 

< )t her than to fert lluer mamifnet ui en* 

11,393 

24,444 

6,949 

Used in making fertilizers 

747,014 

273,719 

473,275 

I'er cent of li S total 

47 0 

41 7 

50 7 

On hand at end of period 

78,442 


78,442 

Northern amt 11 estern Districts 

< >n hand at beginning of period 

64,742 

64,742 


Manufactured (modem plant reporting! 

842,590 

374,542 

468,048 

PurchiujOH* 

261,386 

135,476 

127,910 

Sales: 

To fertilizer manufacturers* 

174,401 

75,696 

98,705 

Other than to fertilizer manufacturers 

94,100 

60,690 

33,410 

Used m making fertilizers 

842,795 

383,323 

459.472 

I’er cent of U. S total 

53 0 

58 3 

49 3 

< >n hand at end of period. 

59,422 


59,422 


*Trannfers from or to other plants of the samr company arc reported m pur- 
chases or sales, as the case ninv lie 


In order to get an idea of the geographical distribu- 
tion of the business done, the states were divided into 
two districts “Southern ,, and “Northern and Western,” 
the Southern comprising all those states south of the 
Virginia-North Carolina line — namely, North and South 
Carolina, Georgia, Florida, Tennessee, Alabama, Mis- 
sissippi, Arkansas, Louisiana, Oklahoma and Texas. 
The remainder of the country designated is “Northern 
and Western” district. The Southern district reports 
50.7 per cent sulphuric acid used in making fertilizer 
during the last half of the year, compared with 41.7 
per cent for the first half; for the year the amount 
used was 47 per cent. With respect to acid phosphates 
the Southern district reports 30.1 per cent of the sales 
for the second half of the year, as compared to 56.9 
per cent for the first half and 48.3 per cent for the year. 

The data are compiled and made up from the reports 
of 198 fertilizer establishments, of which 127 are in 
the Southern district and 71 in the Northern and West- 
ern district. Of these various establishments sulphuric 
acid is manufactured in 71 ; 89 in the Southern district 
and 32 in the Northern and Western district. 
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Colloid Chemists Hear Donnan 
on Membrane Equilibria 

A Feature of Physical and Inorganic Division 
Meeting at New Haven — Other Papers 
of General Interest 

A N outstanding feature of the symposium on colloids 
L held by the Division of Physical and Inorganic 
Chemistry at New Ha^en, April 0, 1923, was a paper 
read by Prof. F. G. Donnan of London on "Membrane 
Equilibria.” In the experiments described by Professor 
Donnan he used a copper fcrrocyanide gel nvmbrane 
supported by parchment. Solutions of various electro- 
lytes were in turn placed on either side of the membrane 
and after a definite lapse of time the solutions were 
analyzed and the migration in either direction deter- 
mined. Very close agreement was obtained with the 
theoretical equilibrium governing the concentration of 
the various ions in either solution. For example, in the 
case of sodium fcrrocyanide on one side of the mem- 
brane and calcium fernnyvanide on the other, the cations 
alone diffusing through the membrane, the ratio of the 
two calcium concentrations, Ca, Ca Jf agrees splendidly 
with the ratio of the square of the two sodium ion con- 
centrations, ( Na/Na.) r : 

Experiment 1 2 3 4 5 

Cai/Ca. 1.27 1.76 1.37 1.80 1.55 

(Na./Nn,)' 1.25 1.7G 1.33 1.78 1.50 

The sodium ratio is "squared," since for every one 
calcium ion that permeates through the membrane in 
one direction, two sodium ions must permeate in the 
opposite direction. 

If only one ion moves through to one side and not 
the equivalent ion or ions the other way, then potential 
differences are set up, although these are very small. 
Professor Donnan’s experimental results and the equa- 
tions derived are all in full accord with our ideas and 
principles of adsorption and in general with thermo- 
dynamic principles. 

Behavior of Pigments in Oil 

Another interesting paper of the colloid symposium 
was entitled “Plasticity in Colloid Control," by Prof. 
Eugene C. Bingham and Alfred G. Jacques of Easton, 
Pa. The authors referred in particular to the behavior 
of pigments in oil. As an illustration it was shown that 
lithopone in linseed oil gave a yield value of 128, whereas 
in mineral oil the yield value was 1010. The respective 
fluidity values were 2.4 and 2.1. An interesting dem- 
onstration was the difference in elasticity and plasticity 
of two samples of sodium silicate. The one sample with 
one part of Na,0 to four of SiO, was very plastic but not 
elastic, whereas the second sample, composed of two parts 
of Na,0 to three of SiO„ was very elastic but not plastic. 

Adsorbent Gels 

A paper of decided practical bearing was that by 
Prof. Harry N. Holmes and J. Arthur Henderson 
of Oberlin, Ohio, on the preparation of highly adsorbent 
gels. The authors slowly add a solution of ferric chlo- 
ride to a water-glass solution, obtaining a deep yellow 
gelatinous precipitate, which is washed, dried, then 
activated at 145 deg. At 30 deg. it adsorbed 31 per 
cent of its own weigm of benzene from a stream of air 
saturated with benzene. A precipitate dried at 50 deg. 
until hard before washing gave a gel of 43.1 per cent 
adsorptive power. A similar gel dried hard and then 


soaked with dilute HCI to convert the iron oxide into 
chloride was washed and activated. It adsorbed 49.3 per 
cent benzene. This was white silica gel. The product 
purchased from the Silica Gel Corporation adsorbed 33 
per cent benzene. With xylene a similar higher adsorp- 
tion was obtained. However, with sulphur dioxide there 
was practically no difference between the adsorptive 
power of Patrick’s silica gel and the authors’. As 
regards the chemical constitution of the original iron- 
silica gel, this seems to be a mixture rather than a 
compound, otherwise the iron oxide would not dissolve 
out readily during treatment with HCI. 

Rubber Chemists Hold 
Successful Meeting 

More Than Two Hundred Present at New 
Haven Sessions — Goodyear Memorial 
a Delightful Feature 

T HE meeting of the Rubber Division of the American 
Chemical Society at New Haven, April 5 and 6, was 
unquestionably one of the most successful meetings 
which this division has ever held. Attracted by a pro- 
gram containing many interesting and valuable papers, 
and the knowledge that Prof. Giuseppe Bruni, the dis- 
tinguished Italian chemist, would be present and read a 
paper, rubber chemists to the number of about 200 
turned out to the meeting. Valuable as were the papers 
which the authors presented to the meeting, their value 
was enhanced not a little by the careful attention with 
which they were received, and the interesting discus- 
sions which followed. 

Goodyear Dinner 

The Rubber Section had its first dinner party at the 
Lawn Club on April 5, and made it a delightful post- 
prandial spirtualistic stance instead of the usual speech- 
making. Mrs. Ell wood B. Spear came in and took her 
place at one end of the dining hall as “Medium Para." 
Straightway she went into a trance and called one ghost 
after another to appear at the other end of the room. 
The first was that of Charles Goodyear of New Haven, 
impersonated by Dr. Spear. He told the story of his 
invention of vulcanizing, of his many trials, and finally 
how he spent his declining days, always seeking new 
uses for rubber, although he died poor. Next Thomas 
Hancock, the English inventor of vulcanized rubber, 
materialized, and he told his story. Next Jan van Guens, 
the Dutch claimant for the invention, announced his 
claims with characteristic Dutch vigor. G. Stafford 
Whitby impersonated Hancock, and Winfield Scott was 
van Guens. The part of Thomas Rowley, who was the 
first to apply accelerators, was taken by C. W. Bedford, 
and finally Christopher Columbus in the person of C. 
Olin North, claimed to have discovered the place where 
rubber comes from, and demanded a proper recognition 
from the Rubber Section. It was an entertaining show 
and historically instructive. 

Important Technical Papers 

Space limitations preclude a discussion of all of the 
important papers discussed by the division, but it is 
believed that the following notes are of general interest: 

Dr. H. L. Fisher summarized the recent work which 
has been done on the composition of crude rubber and 
pointed out that the exactness with which the work of 
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Sink Outlet 

The Du j i i on Co., of Dayton, Ohio 
has had on the market for a short 
time an acid-proof sink outlet which 
has not previously been called to the 
attention of chemical engineers. 

This outlet is for use with and 
sinks and can be used with wood, 
Alberene stone, stoneware, or Duri- 
ron. It is all Dunron except tie 
locknut, which does not come into 
contact with the acid. 



The accompanying photograph 
shows the outlet when assembled with 
an iron acid sink and trip. The 
outline drawing shows the outlet in 
detail. This outlet is described by 
the manufacturer as follows: 

The upper flange of the outlet is 
imbedded in an acid cement, such as 
glycerine and litharge, in the proper 
recess in the bottom of the sink. 
Note this recess should be h in. The 
washer and locknut are then applied, 
drawn up tight, and a permanent 
connection is made. 

The wrought-iron nipple cast on 
the outside of the Duriron does not 
come in contact with any acid. The 
strainer is a loose piece, and can be 
removed readily for cleaning pur- 
poses. 

The top of the flange is beveled 
upward from the edge; four grooves 


providing for complete drainage 
of the sink. This design adds 
strength to the connection at the 
proper point, and keeps filter papers 
from floating over the outlet and 
stopping it up. 

The spigot end is calked in the huh 
of trap in the usual manner, using 
asbestos rope and lead. 

The cost of this connection is low, 
considering the saving in time in 
making a permanent acid-proof 
joint; and expensive lead work and 
wiped joints are eliminated. This 
sink outlet will connect either to li- 
or 2-in. trap. It is carried in stock 
for immediate shipment. 


Ball-Bearing 
Self-Priming Pump 

A new ball-bearing, self-priming, 
centrifugal pump has recently been 
placed on the market by the Fulflo 
Specialty Go., of Blanchester, Ohio. 
This pump has a capacity of 75 gal. 
per minute. Its makers recommend 
it for use with oils, brines, enamels, 
cooling liquids, compounds and other 
similar materials. 

The features of this pump are 
those already embodied in the 
smaller pumps marketed by this com- 
pany. Self-priming is attained by 
having the outlet and the inlet above 
the level of the pump so that the 
liquid being pumped remains in the 
pump when it is stopped. This 
makes it necessary to prime the pump 
only when starting for the first time. 

(’logging of the pump is prevented 
by having the openings in the im- 
peller as large as the inlet, so that 
anything entering is free to Bow 
through. Clearances are ample so as 
to reduce wear to a minimum. The 
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FULFLO PUMP 



accompanying illustration shows this 
new pump direct connected to a motor 
mounted on the same base. 


Catalogs Received 

Denver Fire C’t.ay Co. Denver. Colo. — 
Leaflet desci ibing the DFC crushers for 
laboratory us* A small laboratory crusher 
nude in (wo size*, 1 and 2 lip, for use in 
i lushing vaiious materials for laboratory 
expel ma ids 

J H. Day Co . Cincinnati, Ohio Catalog 
I (Mi Tins catalog, entitled “Paint Ma- 
< hmery,*’ is a new issue desc riptive of the 
complete line' of paint machinery, including 
various tvpos of mills, mixers, cutters, ket- 
tles. chasers, llllers and utlici equipment 
used in tbe i paint null 

Franklin Filing Supply Co, 70 Duane 
St, New 1 ork Citv. leaflet, “The Oxford 
Flexindcx," descriptive 1 of tills company's 
method of indexing correspondence and 
data 

Rausch A: TiOtvia Optical Co, Rochester, 
N Y --Catalog describing the 1 Rausch & 
Lomb contour-measuring projector, a de- 
vice used for measuring contours of me- 
chanical pints by optical projection of the 
magnified Image 

Combustion Engineering Corporation, 
New York. N Y. — Catalog on the Combuseo 
Ash Convenor, descriptive of new type of 
water-sealed drag chain ash conveyor, 
which has been Introduced in this country 
recently by the Combustion Engineering Co. 
for the purpose of handling ashes from 
boilers In power houses. 
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Book Reviews 


Electric Brars Furnace Practice. By 

H. TT. GUlctt and E L. Mack 334 pp, 

70 illuHtnUions. (Jo\ nmnciit Printing 

Uilici, Washington, 1). C. 

This publication (Bulletin 202 of the 
Bureau of Mines) records the progress 
so far made in melting ]>rass in electric 
furnaces. It is designed to aid plants 
that have not installed such melting 
practice by pointing out the types of 
furnaces available, describing their per- 
formance and indicating their possibili- 
ties and limitations. 

Messrs. Gillett and Mack have been 
m a unique association with the de- 
velopment of electric brass melting 
since the first commercial experiments 
in the United States. They are en- 
abled to draw upon a wide experience 
and extensive notes of actual experi- 
ments m a way that brings out very 
clearly indeed the troubles encountered 
in developing the art. They describe 
the failures and the first halting steps. 
It is very seldom that an unsuccessful 
experiment is adequately described, al- 
though full information about such is 
nearly always far more instructive than 
an account of a successful operation. A 
perusal of these pages, therefore, will 
be of the greatest benefit to anyone 
who is attempting to design an electric 
furnace for a new alloy or an untried 
service. 

Crucible furnaces heated by electric 
resistors were first tried, probably be- 
cause the designers attempted to ap- 
proximate the conditions existing in an 
ordinary melting hole. One attempt 
after another led to failure, and finally 
the designers turned to a hearth fur- 
nace, where the molten metal is con- 
tained in a basin rather than in cruci- 
bles, the laboratory being heated by 
\anous kinds of electrical resistors. 
This type of furnace quickly demon- 
strated that it had all the advantages 
of the crucible type — namely, produc- 
tion of high-quality metal with a low 
loss — with none of its disadvantages. 

Fundamentals of successful commer- 
cial operation are discussed carefully: 
namely, the metallurgical fitness of a 
furnace, its reliability, a high rate of 
production, a good thermal efficiency, 
electrical characteristics that will not 
derange the entire supplying system, 
and finally a reasonable operating cost. 
Following some sound ideas to their 
2orrect conclusion, the authors were en- 
abled to design a rocking furnace which 
was patented, and has, during the last 
5 years, been manufactured and mar- 
keted by the Detroit Electric Furnace 
Co. This furnace, together with a very 
similar design made by E. H. Booth, 
has supplied to the large majority of 
users now making electric brass in the 
United States, and melt perhaps one- 
half the total tonnage. This furnace, 
however, is by no %neans given the 
lion’s share of attention, and all of the 
present commercial furnaces are de- 
scribed in as much detail as necessary, 
giving figures for the operating char- 


acteristics, capacities, metal losses, and 
cost. A final chapter covers the elec- 
tric melting of aluminum, copper and 
rarer alloys. 

Altogether, this is a book that will 
not only prove most valuable to a pro- 
spective user of electric furnaces but 
will be eagerly read by all students of 
electric furnace design. 

E. E. Thum. 

Till-: PiMNeu'T.KR or Uumuimnn B\ ,/ .1 

cumthvi vi | 138 pp, illu.sti -itrd l> 

Van Nostrum! Co, New Yoik Price, $2 

When the reviewer picked up this 
volume he hoped it would be the book 
to fill the need which he experienced 
when in 1907 he taught Radiology m 
the Medical Department of the Ameri- 
can University at Beirut. This hope 
was encouraged by the standing of the 
author as a physicist and his position 
as University Lecturer in Physics ap- 
plied to Medical Radiology at Cam- 
bridge, England. 

In some respects the book meets 
expectations. The material is set forth 
briefly in a manner readily grasped by 
the intelligent but non-technical reader. 
But it is to be wished that, instead of 
confining attention to Radiography, it 
had covered the entire field of Radiol- 
ogy and so included the important 
region Radio-Therapy. Had this been 
done, we feel certain that more con- 
sideration would have been given to the 
so-called “interrupterless” equipments 
and their very decided advantages, and 
to the important properties of the 
Coolidge tube. As it is, the reader is 
led to believe that the alternating cur- 
rent transformer is an unsatisfactory 
source of power and that the Coolidge 
tube, in spite of its many advantages, 
is not convenient nor comparable with 
the gas-filled tube. For instance, on 
page 81 he says of the Coolidge tube: 
“Its main disadvantage, besides cost 
(which is very high), is the necessity 
for the auxiliary battery and apparatus. 
The accumulator cells need careful at- 
tention and frequent charging, and of 
course must be carefully insulated.” 
There is no mention of the use of a 
transformer to supply the filament cur- 
rent, although this is now the common 
practice. If this omission is dup to 
ignorance it is amazing, considering the 
author’s position; if intentional, it is 
unpardonable. 

There are other sins of omission, such 
as the failure to mention the use of 
films, double intensifying screens and 
cellular diaphragms between the pa- 
tient and the film. The importance of 
protecting patient and operator is not 
stressed sufficiently and according to 
the reviewer’s experience the protec- 
tion mentioned is scarcely adequate. In 
comparing the X-rays generated by 
different sources of power the results 
published by Dr. A. W. Hull showing 
that with the same maximum voltage 
the energy distribution is practically 
the same have been overlooked or 
ignored. 

These defects are so glaring that the 
book picked up with hope was laid down 
with disappointment. 

Ancel St. John. 


American Fuels. By li, F. Bacon and W. 
A. Hamm - . 1245 pp., 382 illustration*. 

Two volumes. New York City: McGraw* 
Hill Book Company, Inc. I‘i ice $12. 

S iis two-volume work brings to- 
er important material from a num- 
ber of well-known authors whose opin- 
ions are always highly regarded. It is 
particularly valuable to the man who 
wishes to study the processing of fuels, 
for the chapters on technology of coke, 
briquetting of fuel, distillation of coal 
at low temperature, producer-gas tech- 
nology, water gas, the Dayton process 
and others are of very great value. In 
I act, it these were the only chapters of 
the book, the contribution could not 
help finding most cordial welcome 
among fuel engineers. 

Since the work is the composite 
of contributions from about twenty 
authors, it. is not, strange that there is 
considerable diversity in treatment and 
some variation in the value of the dif- 
ferent chapters. However, any work 
including contributions by men like 
Sperr, Coffin, Blake and the other prom- 
inent authors is certainly as a whole 
worth while. Some of those chapters 
which in the present first edition do 
not come wholly up to the standard set 
by these more experienced writers will 
doubtless be strengthened in later edi- 
tions so that in every respect the book 
can be of maximum usefulness. 

The object of the volume as stated 
by the authors in their preface is to 
assist in “deciding upon the most suit- 
able fuel to use or the changes to make 
in the utilization of fuel or of heat in 
order to get the highest efficiency in 
plant operation.” In some respects, 
however, the reader must bear respon- 
sibility for decision on his own shoulders, 
as most of the authors are enthusiastic 
supporters of the form of fuel or 
method of processing about which they 
write. This is but a natural result of 
the fart that each is an expert in his 
particular line and therefore naturally 
enthusiastic about those materials or 
processes with which he has had the 
maximum experience. As a consequence 
of this practical experience on the part 
of the authors, the leader ran be sure 
that he is getting reliable and usable 
information, not at all of an academic 
or theoretical sort. This advantage 
largely outweighs any overenthusiasum 
on the part of the several writers. 

The authors have been most success- 
ful in eliminating from the work the 
impression that it is simply a composite 
“catalog,” a failing all too common in 
works on mechanical engineering and 
fuels. The illustrations are well chosen 
and well presented, having in almost 
every case a significance as to types 
of equipment rather than any special- 
ized significance with reference to par- 
ticular makes of machinery or varieties 
of process. As a consequence not only 
the experienced but also the inexpe- 
rienced engineer will find profitable and 
safe guidance in the work. The volumes 
should certainly be available in any 
library that makes a pretence of cover- 
ing the subjects of fuels or technology. 

R. S. McBride. 
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Ammonia Lo**e* in ( -arhon ization 

H. I). Greenwood in Gas Journal of 
March 21 (page 750) discusses this 
subject in some detail. He summarizes 
his conclusions as follows: 

“It is evident that the most impor- 
tant factor is the rapid removal of the 
ammonia from the hot retort. The 
temperature of maximum ammonia 
evolution (about 800 deg. 0.) corre- 
sponds with the temperature at which 
the evolution of hydrogen is also at a 
maximum, hence the ammonia is formed 
under the most favorable conditions as 
regards its gaseous atmosphere. The 
introduction of air and flue gases into 
the retort will increase the percentage 
of nitrogen in the gases, and may tend 
to increase the loss of ammonia b.v dis- 
sociation. An ideal condition for the 
preservation of the newly formed am 
monin would be to maintain a certain 
percentage of moisture m the gases 
throughout the distillation, which con- 
dition is to some extent attained in 
steaming vertical retorts, where the 
steam may play a double role in in- 
creasing the initial formation of am 
monia and in maintaining an atmos 
phere rich in moisture and hydrogen 
From the results of recent research if 
appears probable that the ammonia 
yields in practice may lx* considerably 
influenced by the character of the coal 
ash, and to a lesser degree by the type 
of refractory material used; and the 
former factor may conceivably bear 
some relation to the widely different 
yields which are obtained from coals 
containing the same percentage of 
nitrogen and which are generally simi 
lar in character.” 


Building* From the Manager'* 
Viewpoint 

The location, »'ze and design of en 
trances, stairways and windows in fac- 
tories are of paramount importance to 
efficient production and industrial safety 
To obtain the most satisfactory service 
from these very necessary parts of Un- 
building, a manager in planning a new 
structure should keep in mind the fae 
tors pointed out by G. L. H. Arnold in 
his paper on this topic in Management 
Engineering for April, 1923. This is 
the second paper of the series, the first 
of which appeared in March. 

Entrances These should be located 
to avoid all conceivable hazards, as 
those caused by tracks and roadways 
Care should be taken that entrances be 
not blocked in case of fire. The nature 
and extent of traffic through the en- 
trance must be considered and the 
entrances located to avoid cross-currents 
and complicated routing. 

There should be at least one entrance 
for each stairway. At least one "en- 
trance should be large enough to admit 


the largest piece of apparatus whose 
use can be foreseen. Doors should open 
outward for safety, and space allowed 
outside to permit full and safe opening. 
Entrance lamps should not exceed 7i 
deg. slope and should be provided with 
anti-slip treads. 

St air wags. The principal consider- 
ations in specifying stairs for an indus- 
trial building are: (1) Safety of em- 
ployees in daily use. (2) Safety of 
employees in emergency use: (3) 
Safety of building in case of fire. 
(4) Convenience for daily use. (5) 
Effect on heating and ventilation. 
<(J) Space occupied. (7) Cost. 

Building codes usually govern the 
number of stairways. In the absence of 
a code, one stairway should be provided 
for each 5,000 to G,()00 sq.ft, of space 
except in special cases. In any case 
then* should be at least two stairways. 
In consideiing stairways with relation 
to number ol employees, there should 
be one 4 -ft. stairway for each 250 per- 
sons using it. 

Every stairway should communicate 
directly with an exit. The floor at the 
head and foot should always be level. 
Landings should be rectangular and as 
deep as the stairs are wide. A 7i-in. 
rise* and 9-in. run is best practice in 
most cases. The general rule is length 


24i in. The tread should be li to li in. 
wider than the run. The best width 
is 44 to 48 in. between hand rails. A 
headroom of 7 ft. is a minimum. Safety 
treads 4 h to 5 in. wide are good 
practice. Open stairways should be 
avoided. 

Windows. In placing windows the 
chief considerations are illumination, 
ventilation, spread of fires and appear- 
ance of buildings. It is well to have 
the window as near flush with the out- 
side of the wall as possible. 

The type of windows used largely 
depends on the extent to which they 
are depended on for ventilation. The 
double sliding sash and the double bal- 
anced pivot types are good where win- 
dows furnish most of the ventilation. 
Where the windows are not called on 
to supply much ventilation, the fenestral 
type with pivoted ventilating sash are 
cheaper and give better lighting. Case- 
ment windows are not recommended for 
industrial buildings. 


Tests for High-Temperature 
Refractories 

In changing from coal to oil tiring 
for warships, the Navy Department 
encountered such difficulties from the 
failure of refractories used in boiler 
linings under the high furnace tem- 
peratures that it became necessary to 
establish new testing methods in order 
to obtain satisfactory brick. G. M. 
Galvin, of the Navy Department Fuel 
Oil Testing Plant, describes these tests 
under the title “Solving the Refrac- 
tories Problem of the Navy” in the 


of run plus twice the rise equals 24 to 


Important Articles in Current Literature 


More than fifty Industrial, technical 
or scientific periodicals and trade 
papers are reviewed regularly by the 
stuff of (them d Met The articles 
listed below have been selected from 
these publications because they rep- 
resent, tiie most conspicuous themes in 
contemporary literature, and conse- 
quently should be of considerable Inter- 
est to our readers Those that are of 


Report 11 ok Tin-: Commission on 
RESUSCITATION FROM POISONING BY 
Manufactured Gas. Cecil K. Drinker, 
M D., and Walter B. Cannon. M.D. 
A me man Gas Association Monthly, p 
It >5. April, 3923. 

Capacities of Consumers' Meters 
Walton Forstall. American Gas Asso- 
( lotion Monthly, p. 255, April, 1923 
Sulphur Compounds Other Than 
Hydrogen Sulphide in Gas as a Fac 
tor Governing the Selection of Gas 
Coals J. B. Craven and W. A. Dunk- 
lev. American Gas Association Monthly. 
p 251, April, 1923 

Action of Slag Upon Silica, Mag- 
nesite. Chrome, Diaspork and Fire- 
clay Refractories It M Howe, S M. 
Phelps and R. F. Ferguson Journal 
•l mnnean Ceramic Society, April, 1923 
DP 589-595. 

Metallurgical Requirements of 

1 1 E KK ACTOR IKS FOR FURNACES MELTING 

Copper Alloys. H W. Gillett. Journal 
American Ceramic Society, April, 1923, 
PP 596-609. 

PROBLEMS OF CONTINUOUS KlLN 

Burning Mark A. Taylor Brick and 
Clay Becnrd, April 3. 1923, pp. 597- 
596 

Building From the Manager’s 
Viewpoint, Bart II. G L, II. Arnold 
Management Engineering, April, 1923, 
PP 229-234. 

Quality Control in the Manufac- 
ture of Cement G. E. Warren. Afan- 
ayement Engineering, April, 1923, pp. 

265-266. 

Solving Cost and Economy Prob- 


unusual interest will he published later 
in abstract in this department . hut 
since it is frequently impossible to pie 
pare a satisfactory abstract of an 
article, this list will enable our readers 
to keep abreast of current literatui* 
and direct their reading to advantng* 
Tire magazines reviewed have all been 
received within a fortnight of our pub 
heation date 


lems ry Graphs J. A Biown Man- 
agement Eng inn ring, April, 1 923, pp 
251-251 

The Thermal Efficiencies of Pro- 
duction of Different Grades of Gas 
A Paikcr, J Soe. Chem Ind , pp. 
111-117T., March 28, 1923 

Study of the Solvents of Some 
Cellulose Esters. E W J Mantles 
J Sac Chem, Ind., pp 127-36T, March 
29. 1923 

The Manufacture of Sulphuric 
Acid by the Contact Process III, 
Processes for Purification of Sulphur- 
ous Gases. H, Braidy. L'Ind Chim., 
PP. 103-5 March, 1923 

Coloring of Paper. Andr6 Beltzer 
L'Ind. Chim., pp. 106-9, March. 1923 

Some Aspects of Gaseous Furl 
Utilization. J. G. Clarke Gas Jour- 
nal, pp. 690 and 754, March 14 and 21. 
1923. 

The Venturi Gas Meter John L 
Hodgson. Gas Journal, p 752, March 
21, 1923. Includes a history of its 
development. 

A Brief Review of the Crude 
Drugs Entered at the Port of New 
York During the Past Year L. J 
Schwartz. J. Am Pharm. Assoc , vol 
12, No. 3, March, 1923. 

Premier Mill in Chemical Indus- 
try F. J. E. China. Chemical Apt 
(lyondon), March 31, 1923, pp 329-330 

The Influence' of Copper Sprays 
on the Yield and Composition of the 
Irish Potato Tuber. F. C. Cook. Pub- 
lished as Department of Agriculture 
Bull. 1146. April 5, 1923. 
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Journal of the American Society of 
Naval Engineers for February, 1923. 

The test described in Bureau of 
Standards Paper 10, somewhat modi- 
fied, was adopted by the navy for de- 
termining: fusion point. This modified 
test is conducted in a Hoskins type elec- 
tric furnace, capacity to 3,000 deg:. F.. 
and Soger cones are used for pyio- 
metric agents. The test consists of 
comparing Seger cones under heat with 
similar cones made <^f the material 
under consideration. 

Refractory Specifications 

As a result of examining some hun- 
dreds of brands of refractories pur- 
chased on the open market, the navy 
established its standard specification 
50116, covering workmanship and phys- 
ical and chemical properties. The 
workmanship clause is general. The 
physical requirements set 3,100 deg. F. 
as the minimum acceptable fusion point 
for firebrick and 3,000 deg. F. for fire 
cement. A composition of approxi- 
mately 54 per cent SiOa, 41 per cent 
AML, and not over 5 per cent total 
basic fluxes (Fe, Oa, Mg, K, Na), de- 
termined as oxides, constitute the chem- 
ical requirements. 

The procedure in using these stand 
ard specifications is to examine a re- 
fractory for general characteristics and 
workmanship, to subject it to chemical 
analysis and to determine the softening 
temperature. This last is considered 
of major importance and final accept 
ance is based upon it. 

The Simulative Test 

After a refractory has passed the 
acceptance test described above, it is 
subjected to a simulative test, which 
duplicates, in so far as is possible, the 
conditions encountered in service. This 
test is conducted in a small oil-fired 
furnace. One side wall of the combus- 
tion chamber is constructed of brick and 
cement of the kind on which a test 
is desired, the opposite side wall of 
brick and cement already proved satis- 
factory. A com pressed -air-atomizing 
fuel oil burner is used. The flame 
sweeps the length of the furnace, re- 
turns and escapes to the stack. The 
test comprises three runs at tem- 
peratures of 2,800, 2,900 and 3,000 
deg. F. respectively, each of 24 hours 
duration. 

During the test temperatures are 
ascertained at 15-minute intervals with 
a Morse optical pyrometer, sighting 
into the furnace above the burner. To 
compare the heat-insulating properties 
of the walls, temperatures of the outer 
faces are read each half-hour with the 
pyrometer sighting on the brickwork 
through sillimanite tubes, the ends of 
which are placed flush with the walls. 

Immediately after each run a spall- 
ing test is conducted by injecting cold 
air at high velocity into the furnace 
until the walls are cool. Results are ob- 
tained by comparison ; the comparative 
heat-insulating properties, together 
with the relative conditions of the com- 
peting sidewalls at the conclusion of the 
test, determining whether or not the 
material under test is acceptable.. 


On Beilby’g Amorphous Theory 

Sir George Beilby’s views on the 
flow of solids and on the amorphous 
phase in metals, and more particularly 
his beautiful volume on “Aggregation 
and Flow of Solids,” having attracted 
considerable attention and facilitated 
the generalization of these views, C. 
Benedicks, (Revue dc Metallurgie, 
Me moires, 1922, vol. 19, pp. 505-513), 
took occasion to draw attention to some 
important points, and, at the request 
of the Revue dc Metallurgies undertook 
to review critically the facts on which 
Beilby’s theory is based. 

In the author's opinion, some of the 
results obtained by Beilby may be ex- 
plained without assuming the formation 
of a thin mobile amorphous skin or film 
in metals. 

According to Beilby, the essential 
feature of polishing as distinguished 
f’om grinding is that the polished sui- 




KUJS 1 ANJ) 2— MOVEMENT KY TRANS- 
LATION AND TWINNING, 
RESPECTIVELY 

face is formed by a kind of skin of 
vitreous material caused by flow of 
the superficial layers. Benedicks be- 
lieves that it would follow from such 
theory that hard and fragile substances 
are more difficult, to polish than the 
plastic ones. The experience, however 
shows the reverse. So, for instance, 
quartz is much easier to polish than 
the relatively plastic fluorite. 

In the case of speculum metal, 
Benedicks observes that if the amor- 
phous layer had really been the cause 
o* the disappearance of scratches 
“partly filling them up and partly 
bridging them over” then a fortiori the 
network of the eutectic would have also 
been eliminated; however, Fig. 43 of 
Beilby’s book shows that the structure 
remains perfectly visible. 

Beilby finds in polished surfaces of 
pure metals, like antimony and copper, 
small rounded areas which he thinks are 
cavities roofed over with a thin film 
of a viscous layer. Benedicks rather 
ascribes these appearances to the pres- 
ence of slag inclusions, SbaO* in an- 
timony, or CUiO in copper. Since 
Cu-jO appears red in transmitted light 


but the complementary color blue in 
reflected light, microscopic inclusions of 
that oxide observed in an opaque ground 
like metallic copper will appear dis- 
tinctly blue. 

the most important application of 
Beilby’s theory concerns the increase of 
hardness after cold work. In Benedicks’ 
opinion, it is perfectly fair to assume 
that if the amorphous phase exists on 
the surface of a polished metal, it would 
also appeal 1 in the interior of a de- 
formed metal. However, to consider 
the amorphous phase as being pos- 
sessed of a great hardness is a quite 
new and distinct hypothesis and seems 
hardly to agree with facts. For in- 
stance. a bismuth filament drawn at 
ordinary temperature must become as 
amorphous as possible; that filament, 
howqver, is not hard at all. It seems, 
therefore, to the author, that the hy- 
pothesis of amorphous state does not 
appear to bring much light to the study 
of the nature of cold work. 

In order to exonerate himself of a 
purely negative attitude, Benedicks ad- 
vances the following theory not as yet 
published: 

An originally plain surface after de- 
formation may exhibit, a “parallel 
translation” (Fig. 1) as shown by 
Ewing and Rosenhain, in which every 
particle slides over the next in the 
direction of the arrow, just as a pile 
of books or flat plates would. The 
same external shape “in steps” would, 
however, result from another regular 
deformation also known by crystal- 
lographers, the so-called “proportional 
translation” (Fig. 2). In this latter 
case there is no actual sliding, but 
rotation (“twinning”) of the crystalline 
elements. The difference between these 
two kinds of movement is fundamental. 
In the former the space lattice remains 
identical, the optical properties remain 
the same and the amount of possible 
deformation is practically unlimited. 
In the latter, on the contrary, the space 
lattice is subjected to profound modifica- 
tion by the formation of twined, lamella;. 
This change is made apparent in polar- 
ized light; the amount of possible de- 
formation is strictly limited by the 
angle of twinning. # Thus, a metal, as 
for instance pure zinc, which deforms 
by “parallel translation,” may be sub- 
jected to very great change of volume 
without any appreciable increase in 
hardness. On the other hand, the same 
zinc, containing some impurity as 
cadmium, twins, and thereupon de- 
formation increases the hardness of the 
metal. 

“Therm” Charges for Gas 

The English authorities have been 
making a very extended investigation 
of the system of charging for gas on 
the basis of the “therm,” 100,000 B.t.u. 
This committee has reported to the 
British Board of Trade recommending 
continuance of this system of charging, 
but providing for circulating additional 
information so that gas users will better 
understand it. The full text of the 
committee report is in Gas Journal 
(London), March 14, page 676. 
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for stirring the contents, with an inlet 
for adding the chlorhydrin and an out- 
let through which the more volatile 
oxides may be distilled. The quantity of 
caustic alkali or lime taken should be 
in excess, preferably one and one-half to 
two times the amount theoretically re- 
Manufadure of Organic Oxides— In cal when a 20 per cent solution of quired by the chlorhydrin. The chlor- 

preparing organic oxides, such as pio- chlm hydrin is treated with 20 per cent hydrin substantially free from water 

pylene oxide and the oxide derived from caustic soda solution, while with SO per is then permitted to flow slowly in on 

trimethyl ethylene, by treating a chlor- emit chlorhydrin and solid caustic soda the alkali, which is continually stirred 
hydrin with an alkali, the yields may he the yield is K2 per cent. to prevent caking and to effect good 

increased by carrying out tin* rent tiun The process is carried out substanti- contact of the chlorhydrin with the 
under as nearly anhydrous conditions as ally as follows: A quantity of solid alkali. In the case of ethylene, pro- 
possible. Thus, the yield of ethylene < nustic alkali or calcium oxide is placed pylene and butylene oxides the heat 

oxide is only about 12 per cent theoreti m an apparatus provided with means of the reaction is sufficient to distill 



American Patents Issued April 3 and 10, 1923 


Tin* Pillowing nurubeis hnvs l»* * 
selected from the latent available ismi 
of the Official (Uizclti of the Port* 
states patent Ollier because they a] 
pear to have pertinent inter* m |<i 


.1 Met readeis They will be 
stiailed Intel by Chew it M»t \ statl. 
anil those which, in 0111 judgment, are 
most wot thy will lx published m ab- 
Hlael. II is recognized Ui.it w* can- 


not always anticipate our readeis* in- 
terests and accordingly this advance 
list is published lor the benefit of 
those who may not care to await on t 
judgment and synopsis. 


1.4.00. 171-- Nickel iter ous < ’afa l\ /.< t <• 
and pjoeess of Manulaet ui mg Sam* 
Albert til anichstadten and Kind Sniij. 
Vienna, Austria. 

l,15l).2S<t — Apparatus foi Entraining 
and Removing Fines From ('onn.il 
Mills Hatty W. Ilanlmge, N< w hn k 
N. V. 

i ,4. *0,250- ( )\ ei size Return lot MilP 
Ilativ W. Hat illngc, New Volk \ V 

1,450, 22K -Appaiatus lot Ptodmiiq 
Hannons Fuel Max Sklovskv, MoJnn 

111., assignoi to I >eere & ( '<> , Molin. 

111 . 

l,4f*0,. *177- Method of I n \ mg <’ol 
louls. (ieotge Pel kins 1 > 111 ) 1 , \< U 
Yoik. N Y 

1, 150, 1(52 - Method ol Aeuli/.mg Uuh- 
her Waste Richuid \. Terhum . Km 
haven, Mass, assignoi, by m« sn* a*- 
signments, It. Comad (iascia.lt, t’atniia, 
N. V. 

1.11.0. 483 Suipluii tzed Compound oi 
Pilenois. Allied Tin mss, laid/, lie. it 
Cologne, and .Mind (iunlhet, t'ologn. 
Hermany, assignoi. s to Fat h* nlahtik* n 
vottn. Fried t Paver A* Co. 

M.’di.Hil <'tyst.il l«’<»i mat am Ehhu 
Thomson, Sv\ amp.-eot t, Mass , a^-igioo 
to (ii'lii'i a I Elect i ic < \* 

1, 4 T. 0.4 07- Sill* at*- Cement ll'rmmn, 
\\ ej land. Klh. Held Hermanv, as' mnoi 
to Fat b> nl'ahrikeii v m m P'i tedi 
Pavei A ( 'o 

1.150, P.I2 Ki'toia Pod v and Ptoiis*- 
of Making Sana Caileton Elli- and 
Mil ed A \Vt IK, Mold, la it, \ .1 :a- 

signms, hv mesia .issIl nm< nt to 
Seih P. Hunt, tiuslce, Mount kisn 
N. Y. 

1. 1 7. 0. 17 07 — M*1 hod o| IP inviting 
Vanadium Ft om Its ores Philip M< \ 
atalet Maelv.av, London. England 

1 . If.O.r* lf>- Apparatus lot Separating 
Pi<tltids of I X fTei < nt l»etisita> < Kcat 
K. Hans, Pat tie, sv die, Okla 

I , 150,562 — Ptocess forth. Tl.atnaid 
of liases Fiom (J;is Producers (divat 
Pad te, 1 'a ttssels, P< lgmm 

] . I f. 0, .’> tit* — Apparatus f..t I M odtadnr 
Keteiies Ruber t P William 1 - Chi 
e ago 111 , and 1 lerbert P ,1 llalh t 
Cincinnati Ohio assignors |.v tnesm 
assignments to Seth P Hind, Itusu. , 
Mount Kisco, X y 

l I .'d».fi Cl - Ptocess of Pur living Mm 
•'tal Oils .lanns Smith, (ilasgovv 


of Put d \ mg Mu 
Smith. ( i l.isgm 


l.lf.o, fail \ppat.itu^- t 

l.o tut i o| Sulphui i* An 
\tailama', Pain, Ki.irm 
Ktahlissenumt K u him. inn 

1 I . . 0 . t; 7 r . Pl o. ess <i 
lsemei ic Ti lint rotnllh lie- 
St iia 1 , \\ dmington I >* I 


s tot tla M.mu 
Vnlivihah Paul 
m e. a-- ignoi tu 
mi Palis 
<>l St pat at me 
lie- i 'ha i h - M 


1.1 .o.GSK — Paint. John T. Lawrence, 
\ i walk, N. .1 

I 150,fi!t2 — Piintmg Ink W illiam J. 
M< Elroy, New Votk, and John Clarke, 
Manimssel, North Houpstead, N. \ ., 
assignors, by me.sm assignments, to 
Alclamic Hold (’o., inc. 

1,150,704- -Production ol Zinc Oxide. 
James A Singmastei and Frank H. 
P.ieyer, Palmerton, Pa, assignors to 
X* w Jersey Zinc Co., New V ork. 

1 . 150,7 12 — Process of Making Pu- 
pated Hoofing. Walter H. Cadv, Pos- 
t on , Mass. 

1. 150.7 L4 Jl.-lfi— Cellulose-Ether Sol- 
\tnl and Composition Stewart J. 
(’artoll, Rochester, N Y., assignoi to 
Eastman Kodak Co 

1 ,4 a0.Sf.fi — Non-Conduct mg Material, 
Robert Ulemann, (ilasgovv, Scotland 

1.450,Kfi5 — Water -Koluhh Pio«lucl 
.111(1 Process of Making the Satin. 
Joseph Pile, Cicero, III 

l, i;.0,sss--Coking of Coal Stewart 
Ko\ lllmgwoitii, Radii, lilaimugan, 
Wales, assignor to lllmgwoitii Carbon 
l/aiton, (’<>., Ltd, Manchesnt, England 

1 . 1 fill, II 12- Method of Making An- 
ti v* 1 1 ous Magnesium Chlotide Paul 
I’aihtinget and William 11. Ceilings, 
Midland, Mich., assignors to the How 
<’hemic.il Co., Midland. Mich 

I , I !.t),!»2fi — Composition of Matter foi 
Silver-plating Metals Inndolph Minar 
Shei ow , Ossining, N Y. 

J, Ifdt.ihM— - W'i I -Filter Sen en laieieii 
< ’baths Cruvt, London, England as- 
-lg.iim to Iletdian At Frotnh, Ltd, 
Woieesler, England 

1,4, >0,1175 Ptocess lot 'In Mamil’ae- 
t ut e of Porux and Pone Acid Amltew 
Kell v, Pondon, England, assignoi to 
I’.otax Consolidated, Ltd. London, Eng 
land 

i , 1 50,'I,S2 Pioeess lot Removing Pe- 
st met ivr Sir list ances From Non Aque- 
oii- M*dia M » • I v ill** J Marshall and 
< ieotge S Shaw. Shawimgan Falls, 
Camilla, assignors to Shavvmtgan La ho- 
tatoiies. Ltd.. Montieal, tjiie , Camilla. 

1 . 1 S2 — Marmfaetute of Aldehyde- 
Ammonia Howard W. Math* son, 
Montieal, Canada, assignor to Sliawin- 
tgan Labor aloi te‘\ Ltd., Montr«>.il 

I 450, <IM — ptortss (it Making Con- 
deiisation Products ot Miphatie Alde- 
Indes Howard W Mathesnn, Mon- 
tteal. Canada, assignor to t 'amid tan 


nlphur I tut n 
, Wilmtngto 


Lir*n »57s Pt o< ess of Prodtt* ini' 
Phthalimids Ham I' (ithhs Penns 
drove, X J. assignor to E. I. du Pont 
de Nemours A- Co 

l,45n,t;S5 Pitmumous Emulsion and 
Process of Making Same. L< stet 
Kirsehbraun, Chicago, 111. 


Electro Products Co, Ltd, Montreal. 

1 . 1 atf.JtS.) — Pmciss of It* generating 
lb ds ot Exchange Silicates. Joseph 
M Maxwell. Wichita, Kan 

1 . 1 a 0, |’roc(s.s of Making 

’’-.Naphlhol :t-Carho\v he \eid Edmund 
<’ Shot’ev. Washington, H. C 

1, »">(), <Pt2 ( ’t v stailiz* t Tinman E 
Si t v * ns. Omaha. Neb assignoi to Pot- 
ash lb duet ton Co. Hot'll, mil. Neb. 

14 .il. 0 ut Method ot Separating 
Zucon From rndesired Su balances 
Louis E Patton and Charles J Kinzio, 
Niagara Falls, X, Y. assignors t o Pie 
Titanium Alloy- Manufacturing Co., 
Inc.. Niagara Falls, N. Y. 

1,401,0.72 — Treatment of Hydrocar- 
bons. Heliodor Kostin, Vallo, Not way 


1 .4 T» 1 .01*2- Cumaron Paint. Carleton 
Ellis, Montclair, N. J., assignor to Ellis 
Foster Co. 

1,451,1111 — Process of Producing 
Catalytic Material (Jeorge A. Ulehter, 
Peilm. N H„ assignor to Prow n Co.. 
Perlin, N. It 

1,451,1-5 —Ptocess for the Produc- 
tion of Paper Pulp and the Like. 
Portland S. (Summers, Port Hut on 
Mich. 

1,451,1 21* — Method of and Appar.it ic- 
for Oil instillation. John W. Van 
J>yko, Philadelphia, Pa assignor to 
the Atlantic Helming Co, Philadel- 
phia, Pa. 

1,451, 125 — Food Product and Proc- 
ess of Production. Albert W Wright 
and Elisabeth 11 Wright, San Fun- 
elseo, Calif. 

KlM.Phl das Condenser Fred- 
erick E. Voorhics, Tulsa, Okla 

I, 451,312 Art ol Reducing Inll.itn- 
mithilily of Materials Atihui Ar*ut 
Hes Moim s, Iowa, a'-signot to At thin 
An lit Laboratories, Inc., He'- Moines 
low a. 

J, 151,220-2 1 Manutactun ol ( '• 11 u - 
lose Henyativcs. Henry UmIin 
L ondon, England 

I, L*l, 267— Process of Ti<atmg Shale 
Stephan Matko, Chu ago, 111 

1,151,20!* -Pioeess ot Piodmmg 
Halogen Acids, Frank S Low. 
Ntagata Falls, X Y , assignoi to 
Weaver < '<> , Madison. W is 

1,451,472 — Pith er l/.ing Mill, Ralph 
E 11 Poinerov, Canton. Ohio. 

1.15 1,4 Si* - Composition for Fir* - 
proofing and Other I’m pos*-s and Pro* - 
« ss of Prepai mg Same. William Levis 
Wootton, l!rookly r n. X. Y. 

1,151, 4 SI* — Process lor the Manufac- 
ture of Azoxy, A/.o, llydrazo and 
Amino Compounds Oliver W. Prow-n 
and Clyde <) Henke, Ploummgton, Ind. 

1,151,522 — Mechanism tor (lie Re- 
cover v ol Paper Stock Purke M Rax- 
ler. Cloy eland, Ohio, assignor to Amer- 
ican Induction Co., Pittsburgh. Pa 
1.451.54(1 Maiiulacture ol Self- 
Hardening Refractory Articles Wil- 
liam A France, Philadelphia, Pa 
1,451 513- Electroplating With Zmr 
Joseph Haas, Jr., Munen*, Ind, as- 
signor to the 1 loessler A Hasslachei 
Chemical <'*»., Now York X. Y. 

1,451,574 — Oil - Refining Pei ice 
Cluules Fi('d Hillman, Wichita Kalis, 
Tex 

1.451,575 — i > i 1 Shiil* Retort Georg* 
Edward Holmes, Salt Palo Citi, Puih 
1.I51.5X!) - Hrnr. Wallet M. 

SehWiirtz and El wood P Avres, l’liila- 
(h Ipliiii, P.a . assignors to Pioeiot A 
Silivvartz. Inc., Philadelphia. Pa 
1. 451,(502- Still H.'nrv <’ P. Web* t. 
Edg* wood Park Pa., assignor to West - 
inghoiiS(' Eh'ctrie A- Manufaotut mg C*> 
1.451,(5(515 — Production of Alphu- 
Naphthylarnme Stuart P. Miller. Plukt - 
delphia, Pa., assignor to The Harrell 

1.451.670 — Antisepfte and Ins.’tiei- 
dade Soap or Composition. Robert 
MacPliorson, Worthing, anil 'Wili am 
E. J leys, Pusliel, England. 


For complete specifications of any l\ S. patent remit 10c to the Commissioner of Patents. Washington, I). C. 
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the oxides almost as fast as they are 
formed. For the higher alkylene oxides 
means for heating: should be provided 
such as a jacket for steam or hot oil. 
It is important, in order to get the 
best yields, to remove the oxides as 
fast as formed, since other products 
are formed by the action of caustic- 
alkali or lime on the oxides in the 
presence of water or glycol. 

Oxides prepared in this manner may 
be used in various wajjs in the arts, 
as for example as blending or mixing 
solvents to cause liquids normally im- 
miscible to mix. For example, gasoline 
or kerosene does not mix well with 
ethyl alcohol, but addition of oxides pre- 
pared from olefines of cracked petro- 
leum brings about the desired miscibil- 
ity. (1,446,872. Benjamin T. Brooks, 
of Bay side, N. Y., assignor to Chadeloid 
Chemical Co. Feb. 27, 1928.) 

Manufacture of Potassium Sulphate 

—Camille Horst, of Wittelsheim, 
France, has obtained a patent for a 
process of treating gypsum with car- 
bon dioxide suspended in an aqueous 
solution of caustic potash to obtain a 
saturated solution of potassium sul- 
phate. The reaction is as follows: 
CaSO* 4 2K0H + C0 2 = 

CaCO + K,SO< 4 1E0 
This reaction is thought to take 
place in two steps; first forming a car- 
bonate of potash, as follows: 

2KOI1 { CO, - K.CO, + H,0 
and the second reaction: 

CaSO. | K.CO, — CaCO, 4- K SO, 
This process is based upon the dif- 
ference of solubility between the car- 
bonate and the sulphate of calcium, the 
carbonate being practically insoluble 
and the sulphate very little. The re- 
action is said to be quantitative and the 
byproduct — namely, calcium carbonate 
— is a product capable of industrial 
application. (1,446,185. Feb. 20, 1928.) 


Treatment of Haw Rubber and Like 
Plastic Substances — A patent has been 
issued to the estate of S. C. Davidson, 
of Belfast, Ireland, for an improved 
method in treating raw rubber and sim- 
ilar substances. Raw rubber freshly 
coagulated from the latex is placed in 
a machine consisting of three rolls, 
which act in the same manner as the 
usual massaging or kneading machines 
used for this purpose. The final traces 
of water may be removed in this process 
by rolling and elongating under pressure 
the mass to be treated. While still 
under full pressure the rolled mass is 
enveloped. The material used is sub- 
stantially inextensible under any ordi- 
nary tensile stress and is at the same 
time readily suitable for the absorption 
of the moisture exuding from the mass. 
The wrapped material is then hung in 
an airy room, well ventilated, where 
after a few days its tendency to con- 
tract is entirely overcome. At this 
stage the final traces ^of moisture ooze 
out and evaporate from the wrapping. 
For the wrapping material a heavy 
strongly woven cotton tape or similar 
webbing is employed. An automatically 


attached string buckle is used in fast- 
ening the webbing to the roll. (1,446,737. 
Feb. 27, 1923.) 


Acetyl Cellulose From Bleached Sul- 
phite Paper Pulp — W. J. Stevenson of 
Charing Cross, England, has obtained 
a patent for improvement in methods 
of manufacturing acetyl cellulose. In- 
stead of employing bleached cotton 
wool, as lias been the case in the 
past, he makes use of bleached sulphite 
paper pulp, which he claims gives 
greater stability, better control, longer 
life and easier impregnation with dyes 
and colors. Glacial acetic acid ami 
acetic anhydride are used in carrying 
out the reaction. As catalyzers zinc 
chloride, nitric acid or dimethyl sul- 
phate are employed. These materials, 
thoroughly mixed, are allowed to stand 
for 7 to 8 hours at a temperature of 
60 to 70 deg. C., submerged in an 
excess of water. The precipitate is 
washed and dried at a temperature of 
100 to 120 deg. C. (1,441,541. Jan. 
9, 1923.) 

Oxy -derivatives of Anthraquinone — 
Oxy-derivatives of anthraquinone, espe- 
cially alizarin, may be manufactured 
by the following method, patented by 
A. 11. Davies of Carlisle, England. He 
has assigned the patent to Scottish 
Dyes, Ltd., of same address. If mono- 
or 2-chlor anthraquinone is autoclaved 
for 24 hours at 170 deg. C. in a caustic 
alkali solution in the presence of such 
an oxidizing agent as a chlorate or ni- 
trate, the chlorine atoms are replaced 
by hydroxyl groups. Moreover, a 
further hydroxyl group is introduced 
into the molecule. 

From 2-chlor anthraquinone, by using 
caustic soda as the alkali and sodium 
chlorate as oxidizing agent, alizarin is 
obtained. The dye is extracted by 
diluting and acidifying the filtered solu- 
tion. (1,446,163. Feb. 20, 1923.) 

Recovery of Products From Tinned- 
Iron Waste— A patent has been granted 
II. V. Welch and W. A. Sheek of Los 
Angeles and Long Beach, Calif., for 
the recovery of tin, lead and iron from 
sera]). The scrap is sheared or divided 
into fragments of suitable size and fed 
into a cupola furnace of special con- 
struction which allows more time than 
does the usual type of furnace for 
melting down. Carbonaceous material, 
also lime, may be fed into the furnace 
along with the material to be melted 
down. Air is supplied through tuyeres 
at the bottom of the furnace, as in usual 
practice. Gas may also be forced in at 
this point and burned w.th the carbona- 
ceous material in order to obtain the 
reducing atmosphere desired in the fur- 
nace. To aid in the volatilization of 
the tin and lead which may be present, 
halogen gases or halide in solid form 
may be utilized. If in gaseous form, 
they are fed in at the tuyeres; if in 
solid form, they are fed in with the 
charge. The amount of gas required is 
at least 5 lb. for every 2 lb. of tin 
known to be present in the charge. 
Tin or lead which are volatilized in the 


process are recovered by a Cottrell or 
similar fume separator. The temper- 
ature employed for volatilization is as 
near the melting point of iron as is 
possible. (1,446,953. Feb. 27, 1923.) 

Method of Treating Fibrous Material 
— A patent has been granted to Eduard 
Dyckerhotf of Hanover, Germany, for 
waterproofing material to make it use- 
ful for building or insulating purposes. 
The treatment, consists in heating the 
material on trays or in drying drums 
to a temperature of approximately 120 
deg. C. This process renders the mate- 
rial water- resisting and non-hygroseopie. 
Subdivided wood thus treated is suit- 
able for tiller material in the manu- 
facture of cements, mortars, etc. 
(1,446,888. Feb. 27, 1923.) 


Treatment, of Products Made With 
Cellulose Derivatives— L. G. Richard- 
son of Nottingham, England, has as- 
signed to the American Cellulose & 
Chemical Manufacturing Co., Ltd., of 
New York, the following patent for 
treating of cellulose products. The 
saponification of cellulose acetate prod- 
ucts (lower than tri-acetate) is carried 
out in a bath to which sodium acetate 
has been added in addition to the 
straight caustic solution usually em- 
ployed. This addition intensifies and 
controls the partial saponification and 
enables level dyeing to be more easily 
obtained. A small amount of caustic 
soda is maintained in the bath at all 
times. As fast as this NaOH is exhausted 
the supply is replenished and in this 
way the bath may be maintained in 
active condition over an indefinite 
period, it is essential that the amount 
of free caustic in the bath at any time 
he maintained as low as possible and 
that the temperature at which the oper- 
ation is carried out be held between 
50 and 75 deg. C. (1,442,631. Jan. 16, 
1923.) 

Lubricants From Tar — This patent 
covers a process of obtaining lubricants 
from a low-temperature tar. The proc- 
ess starts with a low-temperature tar, 
rich in non-saturated Compounds, whose 
constituent parts distill between 260 to 
320 deg. C., and preferably between 275 
and 300 deg. C., at atmospheric pres- 
sure, after being first freed of paraffin 
and phenols. 

Polymerization is then effected to- 
gether with some such means as blowing 
air through it while holding at some 
predetermined temperature or subject- 
ing it to high tension electrical oscil- 
lations, while in an atmosphere of hy- 
drogen and at a proper temperature. 
The lower the temperature during 
polymerization the better the properties 
of the final product. The viscosity can 
he increased at will according to the 
degree to which the polymerization me- 
dium is allowed to act. Viscosities up 
to 30 deg. Engler at 50 deg. C. are 
obtained. The final product is light 
colored. (1,450,026. Egen Eichwald 
and Hans E. R. Vogel, Hamburg, Ger- 
many. March 27, 1923.) 
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Carl L. Alsberg, director. Food Re 
search Institute, Stanford University, 
spoke before the Washington Chemical 
Society, April 12, on “Agriculture and 
Fuel Supply as the Limiting Factors n, 
the Food Supply of the World.” 

C. L. Bach elder has left the employ 
of the Consolidated Water Power & 
Paper Co. and is now with the Interlake 
Pulp & Paper Co., Appleton, Wis. 

l)r. Arthur W. Browne, of the chem 
istry department of Cornell University, 
recently addressed the Syracuse Section 
of the American Chemical Society on 
“An Organic Compound of Sulphur.” 

C. B. Carpenter, Arthur W. 
Thomas and J. Enrique Zanetti have 
been raised from the rank of assistant 
professors to that of associate profes- 
sors of chemistry at Columbia Uni- 
versity. 

Dr. Arthur B. Clark, of the Na- 
tional Aniline & Chemical Co., of Buf- 
falo, N. Y., read an interesting paper 
on Photomicrographic Records at a re- 
cent meeting of the Miscroscopical Sec- 
tion of the Buffalo Society of Natural 
Sciences. 

C. R. DeLong, chief of the chemical 
section of the Tariff Commission, spoke 
before the American Drug Manufactur 
ers Association, New York, April 17 
on “The Tariff of 1922, and the Chem- 
ical Industry.” Mr. DeUong made a 
comparison of some of the rates of duty 
on medicinal chemicals and drugs m 
the new tariff and previous tariffs, and 
explained the operations of the flexible 
tariff section of the act. 

Dr. F. G. Donnan, professor of chem- 
istry, University College, London, and 
Dr. James C. Irvine, principal and 
vice-chancellor. University of St. An- 
drews, talked of their recent researches 
in chemistry, April 17, 1923, at a joint 
meeting of the Philosophical Society of 
Washington, thd' Chemical Society of 
Washington and the Washington Acad- 
emy of Sciences. These gentlemen, ac- 
companied by Prof. A. F. Holloman of 
Amsterdam and Prof. Giuseppe Bruni 
of Milan, Italy, spent practically the 
entire week of April 1(5 in Washington, 
visiting chemical laboratories of the 
government and attending special 
luncheons, dinners and other forms of 
social activities. 

L. H. Duschak, secretary of the Cali- 
fornia Section of the American Chem- 
ical Society, presented a paper on the 
chemical engineer’s part in the fighting 
of mine fires, at the Mine Safety Con- 
ference recently held at Globe, Ariz. 

Dr. E. C. Franklin, president of the 
American Chemical Society, spoke be- 
fore the New Jersey Chemical Society 
on April 13 and the Syracuse Section of 
the A.C.S. on April 17. His subject at 
both meetings was “Ammonia System 
of Compounds.” 


R. C. Hartong, formerly chief chem- 
ist at the plant of the Goodyear Tire & 
Rubber Co., Akron, Ohio, has been 
elected president and treasurer of the 
Chcmitcx Products Co., recently organ- 
ized by local interests to establish a 
plant at Mogadore, near Akron. 

Dr. Ellwood Hendrick, consulting 
editor of Chem , & Met., spoke before 
the following local sections of the 
American Chemical Society: Lansing, 
Mich., April 18; Chicago, 111., April 20; 
Purdue, Lafayette, Ind., April 21, and 
at Cincinnati, April 23. His subject at 
Chicago was: “Obligations of Physical 
Science.” 

Raymond Hertwig, assistant chem- 
ist, San Francisco station, Bureau of 
Chemistry, has been assigned to the 
food-control laboratory of the bureau 
in Washington for 2 months 

Arthur J. Hoskins, research assist- 
ant professor of mining, has been ap- 
pointed the acting head of the depart- 
ment of mining, University of Illinois, 
to fill the vacancy caused by the sudden 
death of Dr. H. H. Stock, the founder 
of the department of mining at Illinois. 
Professor Hoskins has had 33 years 
experience in mining and metallurgy. 

J. M. Mallory, general industrial 
agent of the Central of Georgia R.R., 
and R. T. Stull, formerly the ceramic 
engineer in charge of the Columbus 
Experiment Station of the Bureau of 
Mines and who is now doing special 
work on Georgia clays, conferred re- 
cently with chemists in Washington on 
the general progress of the work. 

Dr. Royal A. Meeker, state commis- 
sioner of labor and industry, Pennsyl- 
vania, has resigned as chief of the sci- 
entific division, international labor or- 
ganization of the League of Nations 
secretariat, Geneva, effective March 31. 

Dr. E. S. Merriam has resigned as 
chief chemist of the Safe Cabinet Co. in 
order to resume his consulting work in 
connection with natural gas, casing- 
head gasoline and carbon black, at 
Marietta, Ohio. 

Dr. R. B. Moore, chief chemist of the 
Bureau of Mines, will discuss hafnium 
and other rare and suspected elements 
when he addresses the New York Sec- 
tion of the American Chemical Society 
on June 8. 

Edmund O’Neill, for 45 years a 
member of the faculty of the Univer- 
sity of California, recently announced 
his resignation as professor of inor- 
ganic chemistry to take effect after this 
semester. Professor O’Neill’s personal- 
ity has endeared him to all with whom 
he has come in contact, and he relin- 
quishes active work to the regret of his 
colleagues and associates. He has been 
granted sabbatical leave by the univer- 
sity authorities and will travel in the 
Orient during the summer. 


George H. Rasch, general manage 
byproducts department, Morris & G 
has resigned to become president ai 
general director of the United Seru 
Co., with plants at Kansas City, Kai 
Wichita, Kan., and East St. Louis, I 

P. 0. Rosewarn, of the Canadii 
Department of Mines, inspected tl 
Bureau of Mines Cryogenic Laboratoi 
in Washington recently. 

Dr. E. W. Schwartze, pharmacol 
gist in charge of the pharmacologic 
laboratory, Bureau of Chemistry, r 
cently lectured before a class of gradi 
ate physicians from the Veteran 
Bureau 

Dr. Walter 0. Snelling, director i 
research for the Trojan Powder C< 
gave an address on the subject of syi 
thetic chemicals, particularly relatir 
to new developments, before the men 
l>ers of the Allentown Radio Q\u 
Allentown, Pa., March 26. 

Prof. Julius Stieglitz, of the Un 
versity of Chicago, is to be the reeipiei 
of the J. Willard Gibbs medal, awardc 
annually by the Chicago Section of tf 
American Chemical Society, for his n 
searches in organic chemistry. Tf 
medal will be presented in May. 

Dr. Albert P. Sy, of the departmer 
of chemistry of the University of Bu: 
falo, spoke before the alumni club ( 
the university April 7, on “Food an 
Food Values.” 



Elmer A. Cotten, refinery superb 
tendent of the Atlas plant of the Stanc 
ard Oil Co., at Buffalo, N. Y., die 
April 11. Mr. Cotten had been 4 
years with the Standard Oil Co. an 
had been refinery superintendent mor 
than a score of years. 

J. Emil Frank, owner and publishe 
of the Textile i'olorwt , died March 1 o 
pneumonia at his home in New Yorl 
The journal was founded by his fathei 
Dr. Morris Frank, in 1879 and Mi 
Frank had been connected with i 
throughout his life. 

Wilhelm Konrad Rontgen, who wa 
born in 1845, died recently in MunicT 
Germany, at the age of 78. A Germa 
physicist, born at Lennep, in Rhenis 
Prussia, he received his doctor’s degre 
in 1869 at the University of Zuricl 
where he studied under Kundt. II 
was afterward professor at Hohenhein 
Strassburg, and Giessen, and in 1885 h 
became professor at the University o 
Wurzberg. In 1899 he was appointe 
professor of experimental physics a 
the University of Munich. In Novera 
her, 1895, before the Physico-Medica 
Society of Wurzberg he read a paper oi 
his discovery of the rays which bear hi 
name. For this discovery he receive* 
many honors, including the Rumfori 
medal of the Royal Society of Londoi 
and the Barnavd medal of Colurabii 
University, awarded in 1900 for th 
greatest discovery in science during th 
preceding 5 years. In 1901 he wa 
awarded the Nobel prize for physics. 
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The Summary of the Week 


Census reports show that domestic production of or- 
ganic chemicals increased 177 per cent in the seven-year 
period from 1914 to 1921. 

Local importers’ protest against levying duty on ar- 
rivals of cresol from foreign markets overruled by 
Treasury decision. 

Active trading in salicylic acid cleans up surplus hold- 
ings and causes the market to close in a strong position. 


Copper sulphate sold down in price with supplies of 
imported grades pressed for sale. Domestic makes are 
not following the lead of the imported. 

Tartaric acid was advanced one cent per pound due 
to continued good demand and lessened foreign compe- 
tition. 

March cottonseed products report indicates small sup- 
ply of cottonseed oil for remainder of crop year. 


The Upward Trend of Chemical Prices 


P ROBABLY there is no more con- 
vincing evidence of the return of 
business confidence than is to be seen 
in the upward surge of commodity 
prices. Since the first of the year the 
general level of wholesale prices has 
shown a consistent advance, but this 
movement has been most marked in 
the case of chemicals and a few related 
materials. 

Measuring this trend of prices in 
terms of the index numbers of the Bu- 
reau of Labor Statistics, it will be ob- 
served that the “all commodities” index 
has risen from 142 in March, 1922, to 
159 in March, 1923— a gain of 12 per 
cent. The chemical group stood at 131 in 
January, 1923, and increased to 132 in 
February and to 135 in March. Metal 
prices, in terms of the same index num- 
bers, rose from 109 in March, 1922, to 
149 in March, 1923. This is an increase 
of 36.4 per cent and the largest gain 
for any group. 

Chem. & Met.’s weighted index of 
chemical prices, baaed on a somewhat 
different series of commodities, shows 
an even more striking improvement. 
Emerging from the slump of October, 
1922, when this stood at 147, it has 
since climbed steadily until at the pres- 
ent time it is at a levej of about 180 
— i.e., 80 per cent above the pre-war 
prices of 1918-14. 

For the benefit of new readers it 
might he explained that Chem. 4k MetJs 
index is a weekly compilation based on 
the average wholawile micas in New 


York for twenty-five representative 
chemicals. In order that these com- 
modities might be considered according 
to their relative importance, a “weight- 
ing” factor was obtained by multiply- 
ing the production plus imports of each 
chemical during the last census year 
by its average price for the fiscal year 
1913-14. After these factors had been 


reduced to a percentage basis the pro- 
cedure is repeated using the weekly 
quotations for each commodity. The 
index number thus obtained gives a 
clear and accurate idea of the average 
fluctuations in the chemical industry 
and makes it possible to compare these 
fluctuations with those taking place in 
other industries. 
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Methods for Operating Flexible 
Provisions of Tariff Law 

How Tariff Commission Will Obtain Production Costs — Individual 
Manufacturers’ Costs Not to Be Made Public — Applica- 
tions for Tariff Changes Held Confidential 
Until Investigations Are Justified 


Calendar 

The following Important technical 
meetings are scheduled for the im- 
mediate future: 

American Welding Society 

New York, April 24-27 

American Oil Chemibts' Society 

Hot Springs, Ark., April 30-May 1 

American Foundrymen's Association 
Cleveland, 0., April 30-May 3 


I N AN address before a meeting of 
the American Drug Manufacturers’ 
Association at New York, last Wednes- 
day night, C. R. DeLong, chief of the 
Chemical Division, United States Tariff 
Commission, discussed the tariff of 1922 
with especial reference to its bearing 
on the chemical industry. 

Mr. DeLong gave a very instructive 
exposition of the flexible features of the 
tariff, in which he said: 

Flexible Tariff Provisions 

“The flexible provisions of the present 
tariff act are an innovation in tariff 
law, and therefore I assume that you 
are more or less interested in the plans 
of the commission for investigations 
under these sections. They ure found 
in sections 315, 316 and 317 of Title 
III of the law. It is apparent from the 
applications which the commission has 
received that there is considerable mis- 
apprehension as to what can be accom- 
plished under these provisions. Many of 
the requests deal with questions of 
classification, which are clearly a func- 
tion of the Treasury Department; 
others ask that commodities be changed 
from the dutiable list to the free list 
or vice versa, which is specifically pro- 
hibited by law. The maximum modifica- 
tion possible under the law is either 
an increase or«*a decrease of 50 per 
cent of the existing rates, or in the 
case of ad valorem duties a change in 
the basis of valuation from foreign 
value to American selling price of the 
domestic product. It is, however, im- 
possible to increase the duty and at the 
same time change the basis of valua- 
tion. In the case of coal-tar products 
under paragraphs 27 and 28 no increase 
in duty can be made by the President 
under section 315; the only possible 
change in the duty on these products 
is a decrease, not to exceed 50 per cent. 

Changes in Classification 

"The law also states that changes in 
classification may be made. Many 
people have taken this to mean that 
changes in classification which would 
increase or decrease a duty could be 
made without consideration of the cost 
of production. This, however, is not 
the case, as any change in classification 
which would involve a change in the 


rate of duty must be warranted by the 
facts relative to costs of production, as 
set forth in the law. 

“An important question, and one on 
which the workability of section 315 
may depend, is whether or not actual 
and complete costs of production must 
be obtained both here and in the 
principal competing countries before 
changes may be made in rates of duty 
in pursuance of the flexible provisions 
of the tariff act. In other words, is the 
term ‘cost of production’ as used in the 
act limited to the ordinary under- 
standing of what constitutes costs ? It 
is readily conceivable that in certain 
cases considerable difficulty may be 
encountered in ascertaining foreign 
costs of production, and the question 
naturally arises as to whether or not 
section 315 can be effective in such 
cases. 

Basis for Changes in Duty 

“Wherever changes in rates of duty 
are referred to, it is stated that these 
changes shall be such that they will 
equalize the differences in costs of pro- 
duction. Subdivision (c), however, 
enumerates certain elements which may 
be taken into consideration, as far as 
practicable, in ascertaining differences 
in production costs, a qualification 
which may prove to be serviceable and 
important. 

“If it should be held thut actual costs 
of production must be obtained both 
here and abroad, it is evident that the 
usefulness of the flexible tariff pro- 
visions will be greatly impaired. On 
the other hand, it is conceivable that, 
if the commission makes an earnest 
effort to obtain costs of production 
from firms in foreign countries and 
meets with a refusal to divulge this in- 
formation, other methods of arriving 
at costs may be employed. Accurate 
information can be obtained in this 
country as to prices of imported mer- 
chandise c.i.f. New York, ocean charges, 
packing charges, and the price f.o.b. 
foreign ports. With these facts and 
other information that may be obtained 
in foreign countries, such as costs of 
materials, power and fuel and wage 
rates, in many cases a close approxi- 
mation can be made of the actual cost 
of production m foreign countries. It 


Interstate Cotton Seed Crushers 
Absn. Hot Springs. Ark., May 2-5 

American Electrochemical Socn*rr 
New York City, May 8-5 

American Chemical Society 

Regular meeting, New York, May 4 

American Zinc Institute 

St. Louis, May 7-8 

American Assn, or Engineers 

Norfolk, May 7-9 

Amer Society Mechanical Engrs. 

Montreal. May 28-31 

Canadian Institute of Chemistry 

Toronto, May 29-31 

Society of Chemical Industry 
Canadian Section 

Toronto, May 29-31 


is not unreasonable to expect that such 
information would satisfy the law so 
far as costs of production are concerned. 

Method of Obtaining Costs 

“You may be interested to know the 
methods of procedure of the cbm mission 
in obtaining costs of production here 
and abroad. At the present time all 
domestic firms engaged in the manufac- 
ture of the chemicals for which the 
commission has ordered investigations 
have been requested to submit their 
costs to the commission in accordance 
with a definite cost form. The com- 
mission is not requesting these firms 
to fill in cost schedules, but is using 
cost forms as an indication of the detail 
in which it is desired that costs be sub- 
mitted. The costs may be submitted on 
the individual company’s forms. 

“A question that is naturally fore- 
most in each manufacturer’s mind is 
whether or not the costs of production 
of individual manufacturers are to 
be made public or held confidential. 
The commission has decided that costs 
of individual manufacturers will be held 
strictly confidential and for the ex- 
clusive use of the commission. Costs 
will be published or revealed only in 
the form of averages or so as not to 
reveal the operations of individual 
firms. The commission has also taken 
the same attitude, in regard to costs 
that may be obtained from foreign 
manufacturers. 

Publicity as to Applications 

"The commission has adopted the 
policy of not making public information 
as to whether or not applications have 
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been filed on various commodities until 
it has been decided whether investiga- 
tions are justified. It is, of course, 
impossible to prevent applicants from 
giving such information to the public, 
and the information which has appeared 
prior to the announcement of an in- 
vestigation by the commission has come 
from this source. The commission is 
of the opinion that publicity in connec- 
tion with each complaint as filed would 
tend to keep domestic fhanufacturers 
and other interested parties in an un- 
settled condition. Since all complaints 
may not warrant an investigation or 
may not for various reasons be in- 
vestigated, it seems that it would be 
an unwise policy to keep business in 
a constant state of turmoil by giving 
publicity to each application as filed. 
The commission, however, assures you 
that following the announcement of an 
investigation, ample opportunity will be 
given to all parties to submit evidence 
and testimony, and to be heard at a 
public hearing. 

“It is apparent that considerable 
stress has been placed by interested 
parties on the nature of applications — 
that is, whether they are for an in- 
crease or a decrease in duty, and also 
as to the names of the applicants. Al- 
though the commission has decided to 


make such information public, when an 
investigation is ordered, undue weight 
should not be given to these facts. The 
law clearly states that any changes re- 
sulting from investigations shall equal- 
ize the difference in cost of production 
in this country and in the principal 
competing foreign country. It is, there- 
fore, clear that if an application is 
for an increase of duty and the facts 
show that a decrease in the rate is the 
only change that will equalize this 
difference in costs, such a decrease can 
be made. The same holds true for 
converse conditions. The facts should 
appear to warrant the desired change 
before an application for an investiga- 
tion is fijed. Otherwise, a change may 
result which would be adverse to the 
applicant’s interest. 

“That this situation is not fully 
understood is shown by the fact that 
since the commission has ordered an 
investigation of certain chemicals, re- 
quests have been made for a change 
contrary to that of the application 
which resulted in an investigation being 
ordered by the commission. It should 
be clearly understood that a finding by 
the commission may be made either 
way, depending upon facts in the case, 
regardless of the nature of the ap- 
plication.” 


Washington News 


Investigate Production Costs 
of Casein 

F. W. McSparren, a chemist of the 
Chemical Section of the Tariff Com- 
mission, and Edwin Schoenrich, an ac- 
countant and linguist, sailed from 
New York April 14 for the Argen- 
tine, where they will conduct an in- 
vestigation into costs of production of 
casein, regarding which American man- 
ufacturers of coated paper have ap- 
pl'ed for a reduction in duty under the 
flexible tariff law. Their schedule calls 
for a month in the South American 
republic. 

Hankow Cables Show Advance 
in Wood Oil Prices 

Prices of china wood oil have ad- 
vanced materially in China. A cable 
quotation indicates that $316 U. S. gold 
per ton was being paid on April 16 at 
Hankow. This is an increase from $260 
the latest preceding quotation. Even 
with the very high prices being offered, 
spot oil is very scarce. The difficulty 
of getting stocks to Hankow from the 
interior is given as the cause of the 
shortage. 

Japan Hoarding Dyestuffs 

The dullness which h|s characterized 
the dyestuff market in Japan recently 
was transformed Into a period of specu- 
lative activity in which prices through- 
out the list rose sharply. The situa- 
tion was precipitated, it is believed, by 


the realization that supplies were being 
quietly hoarded and the realization that 
the situation in the Ruhr would not be 
a temporary one. 

Good Car Service for Move- 
ment of Fertilizers 

Fertilizer manufacturers are par- 
ticularly pleased with the car service 
which is being afforded them for the 
movement of this season’s fertilizers. 
The railroads have made a special effort 
to co-operate with the manufacturers, 
and general satisfaction is expressed at 
the result. The performance of the 
railroads during this period in which 
fertilizers must be moved is the first 
general recognition which has been 
given of the necessity of handling fer- 
tilizers with an understanding of their 
seasonal application. 

Higher Prices for German 
Potash in May 

A material increase in the export 
price of German potash is expected 
May 1. The present prices applying to 
potash exports for the United States 
are; Chloride, $32; sulphate, $41.10; 
manure salt, $9.50; kainit, $6.50. 

The total German export of potash 
in 1922 was approximately one million 
long tons. Of that amounts 25 per 
cent came to the United Stvis. The 
pre-war movement to the Unf^d States 
alone was about one million ;tons an- 
nually. J* 


February Chemical Exports 
Show Gain in Value 

Substantial Increases as Compared With 
Figures for January and for 
February, 1922 

A material increase in the value of 
chemicals and allied products exported 
in February is shown in comparison 
with the value of exports in January 
and in February of 1922. In February 
of this year the value of all chemicals 
and allied products exported, according 
to the returns to the Department of 
Commerce, was $9,321,365. The exports 
in January were $8,638,779. The value 
of exports in February, 1922, aggre- 
gated $7,665,272. 

The *value of coal-tar products ex- 
ported in February was $986,545. This 
is an increase of more than $300,000 
over the volume of exports in January 
and is more than $600,000 greater than 
those of February, 1922. 

Sodas and sodium compounds were 
exported in February to the extent of 
$760,859. This is a slight decrease 
when compared with the value of ex- 
ports in January and with those of 
February of 1922. 

Pigments, paints and varnishes 
valued at $1,020,989 were exported in 
February of 1923, which represents an 
increase of more than $250,000 over 
February of 1922 and shows a continu- 
ance of the large volume of these ex- 
ports maintained during January. 

Exports of fertilizer and fertilizer 
materials augmented appreciably. The 
movement in February of 1923 was 
valued at $1,448,804. This is nearly 
half a million dollars greater than the 
value of exports in January. The 
movement of sulphate of ammonia in- 
creased from $549,108 in January to 
$797,041 in February. 

The shipment of explosives abroad 
continues to pick up. The February 
total was $1,485,011 lb., which is more 
than half a million pounds greater than 
the January export movement of these 
commodities. 

Exports of soaps contributed to the 
February increase, with the exports of 
laundry soap reaching the .high total of 
5,739,720 lb., and those of toilet soap 
attaining an aggregate of 842,971 lb. 
Other soaps to the extent of 2,017,531 
lb. were exported. 

Other chemical products exported 
during February which show an in- 
crease over the January movement, 
with February totals, are as follows: 
Benzol, 5,637,621 lb; crude tar, 14,097 
bbL; other crude distillates, 36,934,756 
lb.; coal tar, colors, dyes and stains, 
1,338,395 lb.; acetic acid, 102,670 lb.; 
wood and denatured alcohol, 190,289 
gal.; other alcohol, 33,699 gal.; am- 
monia and ammonium compounds, 
1,511,518 lb.; copper sulphate, 636,448 
lb.; glycerin, 87,760 lb.; cyanide of soda, 
210,780 lb.; borax, 5,081,352 lb.; silicate 
of soda, 1,770,500 lb.; sal soda, 878,670 
lb.; red lead, 576,062 lb.; white and sub- 
limed lead, 614,884 lb.; prepared fer- 
tiliser mixture, 4,682 tons. 
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Organic Chemical Production Increases 
177 Per Cent in 7-Year Period 

Domestic Output Lower Than Abnormal Production of 1919, 
but Shows Heaiihy Expansion Over 1914 Totals 


R EPORTS made to the Bureau of the 
Census by establishments manu- 
facturing’ organic chemicals that arc 
not included in special chemical 
groups (listed below) show a produc- 
tion aggregating in value $45,476,600 
in 1921, as compared with $72,141,542 
in 1919 and $16,377,955 in 1914 — a de- 
crease of 37 per cent as compared with 
1919, but an increase of 177 per 
for the 7-year period 1921-1914. 


a decrease in quantity of 69 per cent as 
compared with 1919, and of 28 per cent 
as compared with 191 4. 

Acetone, with a production of 4,380,- 
100 lb., valued at $441,700, a decrease 
of 27 per cent in quantity as compared 
with 1919, and of 58 per cent compared 
with 1914. 

Chloroform , with a production of 


Alcoholic 
Amyl alcohol, gal 
Glycerin (glycerol). 

Crude, lb. . . 

Refined, lb 

Alcohol* other than amyl and ethyl, but incl 
aloohol produced in chemical oatablinhmente 
Aldehyde* 

Formaldehyde, lb , . 

Vanillin, lb. 

Other aldehyde* 

Amine* and amid*, lb. 

Carbon biaulphide, lb. 

Hydr icarbona, including acetylene 
Other carbon compound*, calcium carbide, 
carbon electrode*, etc. 

Enters 

Amyl acetate, gal 
Ethyl acetate, gal 
Ethyl nitrite, lb 
Other eaters 
Halogen compound* 

Chloroform, lb 
Ethyl chloride, lb 

Other halogen com pound* and earbon I 
hydrate, ethv) bromide, iodoform, etc 
Ether* Ethyl (sulphuric) and other, lb 
Ketones 
Acetone, lb 
Other ketone*, lb 
Other organic chemicals 
Unclassified organic chemicals 


cent 944,300 lb., valued at $289, 300; a de- 
crease of 44 per cent in quantity as 


1921 

1019 

1914 


107,200 

241,254 

(2) 


21,856,000 

21,402,735 

16,568,920 


68.843,700 

69,464,298 

60,944,799 

u<hng abnolutc < th\ i 





$804,800 

$553,234 

(2) 


9,682,700 

25,006,815 



191,700 

134,687 

120,619 


$484,000 

$1,794,268 

(2) 


1.374,200 

(2) 

(2) 


22,741,000 

15,469,567 

(2) 


$8,289,800 

$8,060,541 

(2) 

decolorizing carbon, 





$13,851,000 

$20,301,657 

(2) 


56,300 

125,692 



906,600 

770,739 

(2) 


59,400 

43,153 

(2) 


$106,900 

$1,007,794 



944,300 

1,677,641 

1,333,954 


208,300 

248,103 

(2) 

ctracldoridc, clili rnl 





$599,300 

$1,057,896 

(2) 


3,763,300 

4,898,033 



4,360,100 

6,045,914 

10,425,817 


1,218,600 

1,531,808 

(2) 


$2,135,300 

$1,409,158 

(2) 


$1,245,700 

$4,138,359 

(2) 


ng (except Hf 
aloohol), for which pee “Wood Distillation ’ 
(*) Figure* not available. 


-(.duet* of distillem*, < r nuthano] (wted 


The special chemical groups for 
which separate reports are being issued 
are as follows: (1) Acids; (2) nitro- 
gen compounds; (3) sodium com- 
pounds; (4) potash and potassium 
compounds; (5) alums, aluminum, and 
compounds; (6) bleaching compounds; 
(7) coal-tar chemicals; (2) plastics; 
and (9) compress'd and liquefied gases. 

The principal organic chemicals here 
included are the following: 

Refined glycerin, with a production 
for sale in 1921 of 59,861,400 lb., valued 
at $9,514,300, a decrease on a quantity 
basis of 11 per cent as compared with 
1919, but a slight increase (less than 1 
per cent) as compared with 1914. 

Vanillin, with a production in 1921 of 
191,700 lb., valued at $1,496,900, an in- 
crease on a quantity basis of 42 per 
cent over 1919, and of 59 per cent over 
1914. 

Ethyl ether , with a production for 
sale in 1921 of 3,416,100 lb., valued at 
$920,700, a decrease of 17 per cent in 
quantity compared with 1919. but an 
increase of 61 per cent over 1914. 

Carbon bisulphide, with a production 
for sale of 14,942,000 lb., valued at 
$795,900, an increase in quantity of 29 
per cent compared with 1919. 

Formaldehyde , with a production for 
sale of 6,088,700 lb., valued at $649,000, 


compared with 1919, and 29 per cent as 
compared with 1914. 

Ethyl acetate, with a production of 
410,800 gal., valued at $241,200, an 
increase in quantity of 16 per cent as 
compared with 1919, 

The figures for 1921 are preliminary, 
and subject to such change and correc- 
tion as may be found necessary from 
a further examination of the original 
reports. 

The detailed statistics of production 
for 3921, 1919 and 1914, are given in 
the accompanying table. 


Refractories Merger Looms 

Negotiations for the purchase of 
American Refractories Co. by the Gen- 
eral Refractories Co. have been con- 
cluded and it is said that the merging 
of the two companies now awaits only 
the formal approval of the stockholders 
of the two organizations. 

By this purchase the General Refrac- 
tories Co. increases its annual capacity 
to about 300,000,000 bricks, making it 
the second largest producer in the 
country. It has plants at Baltimore 
and at Danville and Joliet, 111. The 
recent purchase will add particularly to 
the company’s silica and magnesite 
brick capacity. » < | 


Chemical Salesmen Dine and 
Hold Business Meeting 

A well-attended meeting of the 
Salesmen’s Association of the American 
Chemical Industry was held last Wed- 
nesday evening at the Chemists' Club, 
New York City. Dinner was served at 
7 o'clock. While the dinner was in 
progress songs were sung under the 
able leadership , of F. E. Signer, D. F. 
Stewart and G. A. Bode. R. E. Dor- 
land presided at the business meeting. 
Reports of progress were given by the 
committees on uniform sales contracts 
and return packages, as submitted by 
Messrs. Haynes and Tunison respec- 
tively. R. C. Anthony was appointed 
chairman of the entertainment com- 
mittee for the next meeting, which will 
be held late in May or early in June 
and will be in the nature of an 
“outing.” The following eight new 
members were admitted to the associa- 
tion: B. K. Hotchkiss, representing 
Hooker Electrochemical Co.; P. M. 
Dinkins, of the Kalbfieisch Corpora- 
tion; H. G. Stephenson, of E. I. du 
Pont de Nemours & Co., Inc.; E. V. 
Finch, of the United States Alkali Ex- 
port Association; John F. Martini, of 
Monsanto Chemical Works; Milton 
Louria of Maple Chemical Co.; Arthur 
J. Binder, of the Sherwin-Williams 
Co., and B. M. Van Clive, also from the 
Sherwin-Williams Co. 

H. Seydel, of the Seydel Chemical 
Co., spoke briefly on the interder 
pendenee of the executive and sales 
branches of the industry. He was fol- 
lowed by Charles Wadsworth 3d, assis- 
tant editor of Chcm. (5- Met., who dis- 
cussed problems of distribution. Mr. 
Wadsworth then introduced the princi- 
pal speaker of the evening, Paul T. 
Cherington, of the J. Walter Thompson 
Co. Mr. Cherington delivered a very 
interesting and instructive address on 
the subject, “Problems Experienced in 
Marketing a Consumer Product.” 


Acid Accidents Must Stop 

Tank cars carrying acids, more espe- 
cially sulphuric, should not be sub- 
jected to pressures of over 30 lb. per 
sq.in. The tank car pressure commit- 
tee of the Manufacturing Chemists’ 
Association reported to the executive 
committee of that association at its 
New York meeting on April 18 that in 
many cases pressures as high as 80 lb. 
per sq.in. are being used. Serious dam- 
age to apparatus as well as personal 
injury has resulted due to accidents 
caused by neglect of heeding the 30 lb. 
per sq.in. pressure recommendation. A 
campaign of education to correct this 
malpractice among producers and con- 
sumers is to be carried on by the asso- 
ciation. 

The executive committee at the same 
time appointed t^wo members to estab- 
lish standard specifications for earthen- 
ware apparatus. 

The annual meeting of the association 
is to be held at the Whitehall Club, 
New York, on June 6. 
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Foreign Chemists Amazed 
at Development Here 

Such an ambitious program of meet- 
ings, visits and social affairs was ar- 
ranged by the chemists of Washington 
and other scientists in the capital for 
the recent visit of foreign chemists that 
the visitors all but lacked the necessary 
physical strength to keep all of the ap- 
pointments which had been made for 
them. The visiting chemists were: Dr. 
F. G. Donnan, profesyr of chemistry 
at University College, London; Dr. 
James C. Irvine, principal and vice- 
chancellor, University of St. Andrews, 
St. Andrews, Scotland; Prof. Giuseppe 
Bruni, of the Polytechnical School at 
Milan, Italy, and Prof. A. F. Holleman, 
of the University of Amsterdam. 

The visitors were the guests of honor 
at a dinner on April 17 tendered jointly 
by the Washington Academy of 
Sciences, the Philosophical Society of 
Washington and the Chemical Society 
of Washington. After the dinner Dr. 
Donnan and Dr. Irvine delivered ad- 
dresses in the auditorium of the Inte- 
rior Department. 

Dr. Charles L. Parsons, secretary of 
the American Chemical Society, on 
April 16 arranged a dinner for the 
visiting chemists and twenty other 
guests, including the Italian Ambassa 
dor, at the Cosmos Club. During the 
course of that dinner Ambassador 
Caetani announced that he had sug- 


gested to Italy's Premier that arrange- 
ments be made for the sending to 
America, at public expense, a number 
of graduate engineers each year, with 
the idea of giving them the advantage 
of a certain amount of American ex- 
perience and contact with American 
ideas of engineering efficiency. On the 
same occasion Dr. Irvine stated that he 
is advising British students to do post- 
graduate work in the United States. 

Each of the visitors expressed aston- 
ishment at the rapid growth of scien- 
tific development in the United States. 
Fifteen years ago, it was pointed out 
by one of the visitors, America was 
known as the source of certain scientific 
work of a very high character, but 
the amount of work being done was not 
greats The visitors also were much 
impressed by the facilities which we 
possess in the way of laboratories, 
books of reference and current technical 
publications. _ 

Australia Has Surplus Arsenic 

An increasing volume of white ar- 
senic imported from Australia is ex- 
pected as a result of reports reaching 
Washington from that country. Aus- 
tralia makes its own sheep dips and 
other arsenicals, but its production of 
white arsenic is in excess of those re- 
quirements. The present level of 
prices is sufficient to make it profitable 
to send this surplus to the United 
States. 


Sir J. J. Thomson Visits G. E. 

Sir Joseph J. Thomson, Master of 
Trinity College, Cambridge, England, 
spent 2 days of his stay in this country 
at the research laboratories of the Gen- 
eral Electric Co., Schenectady, on April 
6 and 7, previous to his series of lec- 
tures before the Franklin Institute on 
“The Electron in Chemistry.” 

He gave an informal talk to the 
laboratory staff and engineers, in- 
spected the works, and evinced much in- 


terest in the latest developments as 
demonstrated during his visit. He in- 
spected the various types of radio 
vacuum tubes employing thoriated fila- 
ments to obtain greater electron em- 
mission, examined the 1,000-kw. tube 
set and other features. 

Sir Joseph was accompanied by Dr. 
R. B. Owens, secretary of the Frank- 
lin Institute, and W. C. L. Eglin, vice- 
president. In the accompanying photo- 
graph he is shown with them and with 
Dr. Irving Langmuir and Dr. Coolidge. 



BEST MINDS IN SCIENCE MEET 


Sir Joseph J. Thomson, Master of Trinity 
College, Cambridge, England, is here 
shown with Dr. Irving Langmuir, assistant 
director, G-E Laboratory - Dr. IL B. Owens, 
secretary of the Franklin Institute; W. C. 


L. Eglin, vice-president, the Franklin In- 
stitute; and Dr. W, D. Coolidge, inventor 
of the Coolidge X-ray tube. When this 
photograph Was taken Sir Joseph was ex- 
amining a 20-kw. radio tube. 


A.E.S. Meets May 3-5 

Two Symposiums, an Inspection of 
Dorr Plant and Social Events 
on Program 

With headquarters at the Commodore 
Hotel, New York, the American Elec- 
trochemical Society is to hold its an- 
nual meeting May 3 to 5. Technical 
sessions are to be held on Thursday, 
Friday and Saturday. 

Members of several New York sec- 
tions of scientific organizations have 
been invited to attend these meetings. 
The list includes: American Chemical 
Society, Society of Chemical Industry, 
American Institute of Chemical Engi- 
neers, Societe de Chimie Industrielle, 
New Jersey Chemical Society, Amer- 
ican Institute of Mining and Metal- 
lurgical Engineers, Metallurgical So- 
ciety of America, American Institute of 
Electrical Engineers, American Elec- 
troplate^’ Society, National Electric 
Light Association and New York Elec- 
trical Society. 

On Thursday, May 3, the program of 
the day includes a symposium on “Elec- 
trode Potentials.” With W. G. Horsch 
as chairman the following men are to 
present papers in this connection: H. S. 
Taylor; H. C. Howard, M. Knobol, P. 
Caplan, M. Eiseman, N. H. Furman, 
A. H. Aten, A. Lowy, H. S. Frank, W. 
Blum, C. G. Schluederberg, F. A. J. 
FitzGerald, H. S. Rawdon, H. E. Har- 
ing, A. K. Graham, M. R. Thompson, 
H. D. Heneline, W. Baughman. 

The program of the day includes an 
inspection of the McGraw-Hill plant at 
noon and an informal luncheon follow- 
ing. In the evening the Electrothermic 
Division Council is to hold a dinner. 

The Friday morning session includes 
the following papers: 

J. C. Wooclson: Heat Insulating Ma- 
terial for Electrically Heated Appa- 
ratus. 

F. W. Brooke: Methods of Handling 
Materials in the Electric Furnace and 
the Best Type of Furnace to Use. 

M. deKay Thompson and P. K. 
Frolich: The Conversion of Diamonds 
to Graphite at High Temperatures. 

A. E. R. Westn^n: The Relation 
Between Current, Voltage and the 
Length of the Carbon Arcs. 

C. E. Williams, C. E. Sims and C. A. 
Newhall: Electric Furnace Detinning 
and Production of Synthetic Gray Iron 
From Tin Plate Scrap. 

C. W. Drury: Cobalt — Its Production 
and Uses. 

F. C. Kelley: Chromizing. 

Following the technical meeting mem- 
bers will journey to Westport, Conn., 
where the plant of the Dorr Co. is to 
be visited. Following the plant inspec- 
tion there is to be a dinner and dance 
at the Westport Country Club. 

The final meeting on Saturday morn- 
ing, includes a symposium on “Produc- 
tion and Application of Rarer Metals." 
Speakers include: C. James, H. S. 
Cooper, H. W. Gillett, E. L. Mack, B. D. 
Saklatwalla, R. W, Moore, J. A. Holla- 
day, T. K. Cunningham, R. P. Neville, 
E. Wichers, L. Jordan and F. E. Carter. 
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Moroccan Phosphate May Rival 
Florida Deposits 

Huge Amounts of Rich Rock Are Becoming Available 
Through Iri tensive Development 


ADDITIONAL information as to the 
phosphate situation in Morocco has 
become available. The 1922 production 
was 80,583 tons. It is estimated that 

300,000 tons will be exported in 1923 
and that by 1927 a production of 1,100,- 
000 tons will have been attained. 

The increase in production is being 
made possible by the installation of 
mechanical handling at Casablanca, the 
port. The narrow-gage railway con- 
necting Casablanca and the mines is 
being changed to a broad-gage line. The 
influence the broad-gage railroad will 
have on the movement of these phos 
phates is indicated by the fact that the 
freight rate will be reduced from 52 
francs to 16 francs per ton. 

The phosphate beds are situated 160 
kilometers south of Casablanca. The 
beds themselves occur in an area 75 
kilometers in length which varies from 
5 to 35 kilometers in breadth. The beds 
are in horizontal layers several meters 
in thickness. The percentage of phos- 
phate is said to average from 73 to 78 
per cent. Reports from disinterested 
sources agree that there are very ex- 
tensive deposits of very high-grade 
phosphate of lime. 


Gives Fund for Soap Study 

The Palmolive Co., of Milwaukee, an- 
nounces the establishment of a Fellow 
ship for the study of the fundamental 
principles connected with the detergent 
action of soap. The Fellowship car 
ries an annual stipend of $2,000. The 
Fellow will have the privilege of pur- 
suing his studies at any institution in 
the country which is properly equipped 
for this purpose. The candidate must 
possess the equivalent of a Master’s 
degree. 

The Fellowship will be awarded by a 
committee consisting of the following: 
W. D. Bancroft, professor of chemistry, 
Cornell University; PL C. Franklin, 
American Chemical Society; H. N. 
Holmes, chairman colloid division, Na- 
tional Research Council; Victor Lenher, 
professor of chemistry, University of 
Wisconsin; J. C. Sollmer, representing 
Palmolive Co. 


General Motors to Produce 
Anti-Knock Gasoline 

A subsidiary of the General Motors 
Corporation, to be known as the Gen- 
eral Motors Chemical Co., is about to 
use gasoline filling stations as a medium 
for placing a modified type of gasoline 
on the market. This new type of gas- 
oline, it is announced, contains an anti- 
knock compound which has been de- 
veloped after many years of experiment 
by the General Motors Research Cor- 
poration. 


For the past 2 years the deposits 
have been under the direct control of 
a state monopoly. It is conducted un- 
der a board of management with wide 
powers vested in a head manager, 
which gives it the flexibility of ad- 
ministration enjoyed by a private in- 
dustry. At the same time the enter- 
prise has been benefited greatly by its 
governmental character, as it has made 
easy the construction of railways and 
the providing of port facilities which 
would have taken a much longer time to 
arrange had private interests only been 
concerned. 

While the Moroccan authorities claim 
that a small profit now is being real- 
ized from these operations, there is 
reason to believe that all phosphate ex- 
ported is being sold at a loss. The 
development of the deposits, however, 
and the facilities connected with the 
whole enterprise are being conducted 
with assurance because Europe’s an- 
nual requirements of phosphate exceed 
four million tons. When provisions are 
complete to handle production and 
shipments in quantity, there seems little 
doubt of the ability to compete suc- 
cessfully with the Florida product. 


News Notes 


The oldest powder yard in the coun 
try went out of existence recently when 
F. E. du Pont do Nemours & Co. closed 
their plant on the Brandywine. This 
yard was founded in 1802. 

Cement manufacturers are reported 
to be considering a change from cloth 
to paper bags for handling their prod- 
uct. Decreased cost without increased 
loss of product through breakage or 
dampening is expected if the change is 
made. 

Changes in tariff rates have been re- 
quested by no less than 159 applicants. 
It is understood that in addition to the 
list of seventeen commodities already be- 
ing investigated another group of eight 
is now being prepared for investiga- 
tion. The list will of course be acted on 
only with the President’s approval. 

Czecho-SIovakian industry is stag- 
ing a “comeback” according to reports 
received here by the consul general of 
that country. The greatest improve- 
ments noted are in iron, coal and engi- 
neering industries. Machinery for 
sugar works, breweries and alcohol dis- 
tilleries is being shipped in increasing 
amounts to France, Belgium and Italy. 

Paper and ink as related in the 
printing industry were discussed before 
the Society of Chemical Industry at its 
New York meeting on April 18. The 


nature and composition of inks, the 
causes of fading of lithographs and the 
inter-relationship of paper and ink 
colors in printing were the topics of 
the evening. 

The Electric Steel Founders’ Re- 
search Group held a convention at East 
Aurora, N. Y., April 13 and 14. The 
gathering was one of the most success- 
ful in the history of the group, which 
has been in existence since 1920. Rep- 
resentatives and executives from the 
five electric ateel casting plants form- 
ing the Research Group joined in a dis- 
cussion of important steel foundry 
problems covering both technical and 
commercial phases. W. H. Worrilow, 
president of Lebanon Steel Foundry, 
Lebanon, Pa., presided over the ses- 
sions. 

The principal effort of the Division of 
Research Extension of the National Re- 
search Council during the coming year 
will be to raise funds in sufficient 
amount to permit intensive work on the 
tables of physical and chemical con- 
stants, being edited by the Council. 

Eighteen American students have 
been awarded scholarships by the 
American-Scandinavian foundation. Of 
this number several are to study chem- 
istry, engineering and metallurgy in 
Denmark and Sweden. 

trench naval stores are now prac- 
tically exhausted. Commercial Attache 
C. L. Jones reports that there is prob- 
ably not more than 100 tons in ware- 
houses in the Bordeaux district. It is 
yet too early to estimate the size of 
the crop, but it is evident that it will 
exceed 1922 crop, which was about 

32.000 metric tons of turpentine and 

118.000 tons of rosin. 

Spraying potatoes with copper salts 
such as Bordeaux, Pickering mixtures 
and likewise barium water not only has 
the effect of controlling the diseases 
for which they are applied but, accord- 
ing to the United States Department of 
Agriculture, thorough and timely spray- 
ing usually greatly increases the yield, 
influences the composition of the tubers 
and increases their keeping qualities in 
storage. 

A course in illuminating gas manu- 
facture and distribution is to be given 
at Columbia University this summer by 
Prof, J. J. Morgan. This course will 
include plant inspection, laboratory 
work and a thorough lecture treatment 
of the entire subject. To furnish a 
motive for the work the class is to be 
given the problem of laying out a gas 
plant for a small city. 

To determine how long it takes to 
“tire” a metal to the point where it 
gives way under repeated strains or 
shocks the Engineering Foundation, in 
collaboration with the National Re- 
search Council, the Copper and Brass 
Research Association, the University of 
Illinois, the General Electric Co., West- 
ern Electric Co. and other corporations 
has undertaken * a comprehensive pro- 
gram of research to establish the en- 
durance limits or so-called “fatigue” of 
copper, brass, bronze and other metals. 
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Speculative Trading in Chemicals No 
Longer A Market Factor 

Consuming Buying Moderate Owing to Heavy Contract Holdings — 
Tartaric Acid Advances in Price — Fluoride of Soda 
Strong — Metal Salts Unchanged But Easy in 
Tone — Less Interest in Arsenic 


C ENSUS reports, just issued, cover- 
ing production of chemicals for 
1921, in general reveal a healthy growth 
as compared with 1914. However, ma- 
terial increases over the 1921 figures 
may be expected in the current year if 
present rate of output is maintained or 
even approximated for the balance of 
the year. 

With different consuming trades cov- 
ered by contracts, new business placed 
in the past week was not heavy. As 
prices for the speculative commodities 
are high enough to be considered dan- 
gerous, there is a decided falling off in 
activity on the part of speculators, and 
this gives the market a quieter appear- 
ance than actually is the case when 
measured by normal standards, as dif- 
ferent sellers report a fair average 
volume of business. Prices for the most 
part are fluctuating within narrow lim- 
its. Seasonable demand and limited 
stocks have a strengthening effect on 
some chemicals and the position of for- 
eign markets also has an influence on 
many commodities. The easy tone to 
basic metals has caused buyers of metal 
salts to regard present prices as safe 
from advances and they are buying in 
a hand to mouth way with the hope 
that values will work more in their 
favor. Permanganate of potash is hold- 
ing attention, but prices are irregular 
and demand is in evidence only on dips 
in the market. There are well defined 
rumors of short interests in arsenic, but 
if correct, attempts to cover are well 
concealed; however, spasmodic buying 
on weak spots is regarded as significant. 
Copper sulphate, which was selling 
freely for export a year ago, is now 
depressed by the weight of foreign offer- 
ings in our markets, and prices went 
to still lower levels during the week as 
the result of selling pressure. Demand 
for fertilizer chemicals is not expected 
to show any immediate improvement, 
and interest is mainly confined to prices 
for deferred shipments. Sulphuric acid 
is in a very strong position, with pro- 
ducers sold ahead, and it is difficult 
to negotiate business for prompt deliv- 
eries. Tartaric acid moved into higher 
prices during the wfek and with Ger- 
man grades out of the question, the 
prospect for low priced imported mate- 
rial is not bright 


Acetic Acid — Demand has not picked 
up enough to bring about any material 
change and raw materials likewise offer 
nothing new, so the price schedule of 
makers is on an unchanged basis. Busi- 
ness during the week was described as 
routine. Asking prices are $3,171 for 
28 per cent and $6.85 for 56 per cent, 
with glacial at $12.05(a)$12.85. 

Citric Acid — Firmness is the keynote 
in this market. Domestic offerings con- 
tinue to he quoted at 49c. per lb., but 
the bulk of home production is sold 
ahead and this places considerable de- 
pendence on imported. Foreign markets 
are strong and 52c. per lb. is asked for 
shipments. Some spot offerings are 
held here which were imported at more 
favorable prices and holders are not 
eager to sell below replacement costs, 
so the latter also is quoted at 52c. per lb. 

Formic Acid — Prices have not been 
disturbed by trading, in fact the call 
for fresh supplies is described as very 
moderate. For domestic acid the ask- 
ing price is maintained at 16c. to 17c. 
per lb. for 85 per cent. Imported acid 
was not pressing for sale but was easy 
in tone because of the lack of buying 
interest. Prices for the latter were 
141@14Sc. per lb. Shipments were 
practically on the same level as spot. 

Hydrofluoric Acid — Consumers are 
not active at present and seasonable 
dullness is found in most quarters. Con- 
siderable interest in future prices, how- 
ever, has arisen because of reports that 
raw materials, especially fluorspar, are 
becoming scarcer and this is taken as an 
indication that values later in the year 
will be higher. Acid grades of fluor- 
spar, 981 per cent or better, crushed, 
are offered at $27.50 per ton delivered. 
No change in acid prices has taken 
place, and for the time slow consuming 
demand is the governing factor. Quota- 
tions are 7 @ 7 5c. for the 30 per cent 
and ll@lUc. for 48 per cent. 

Oxalic Acid— There has been less dis- 
position on the part of sellers to shade 
prices and difficulties surrounding ship- 
ments have given a firmer feeling to 
prices, which is reflected in the market 
for domestic offerings as well as im- 
ported. Prices for domestic are reported 
as strong at 121@13c. per lb. t f.o.b. 


“Chem. & Met.” Weighted 
Index of Chemical Prices 

Base - 100 for 1918-14 

This week 17S.S1 

Last week 181.48 

April, 1918 (high) 286.00 

April, 1919 231.00 

April, 1920 261.00 

April, 1921 (low) 140.00 

April, 1922 . . ... .168.00 

Another slight recession in the index 
number occurred last week. The 
decline was brought about by the 
ie. reduction in crude cottonseed oil 
and the easier position of formalde- 
hyde 


works. Imported is held at 181@14c. 
per lb., according to quantity and seller. 

Tartaric Acid — Predictions of higher 
prices have been verified, as early last 
week there was a generul rise of one 
cent per lb. for both domestic and 
imported. Demand is holding up well 
and recent advances have failed to check 
the buying movement. Current prices 
are 36c. per lb. for domestic and 35ic. 
per lb. for imported. Reports from the 
Italian market indicate firm conditions 
there. 

Potashes 

Bichromate of Potash — An easy tone 
continued throughout the week and 
while 103c. per lb. is given as the open 
quotation for round lots at the works, 
this price is. not firm and 101c. per lb. 
is said to be possible on firm bids. 
Despite the apparent easy tone to 
prices it is believed that there are no 
heavy stocks to work off and increased 
buying would be immediately felt. 

Caustic Potash — Sales of two cars 
afloat were put through at 8c. per lb. 
Spot goods sold at 81c. per lb. and 
despite reports of limited stocks the 
undercurrent seemed less strong than 
a week ago. Many consumers are in- 
terested only at price concessions and 
lack of actual buying interest prevents 
any real strength to prices. 

Chlorate of Potash — This chemical 
has been marked by the steady position 
of values. Imported offerings are held 
at an inside figure of 71c. per lb. and 
shipments also are steady at that figure. 
Domestic is moving normally at un- 
changed price levels of 81c. per lb. and 
upwards, according to quantity. These 
prices being f.o.b. works. Large con- 
sumers are covered by contracts. 

Permanganate of Potash — Develop- 
ments in permanganate are being fol- 
lowed more closely than most of the 
other items in the chemical list. De- 
mand is fair, but buyers Have their 
own views about values and place 
orders only when they think prices are 
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right. The general asking price on spot 
is 24c. per lb., but this has not been 
entirely adhered to and sales were re- 
ported fractionally under that level. 
Goods afloat were available at 23c. 
per lb. On shipments 22ic. per 11 ^ was 
asked for April and 21ic. per lb. for 
May. 

Potash First Sorts — Leading sellers 
have turned down business under their 
asking levels and a very Arm market 
continues. Buyers are not active, but 


Nitrate of Soda-With the heavy buy- buyera are taking advantage of the ait. 
season over, prices for nitrate are nation to depres. values by maki„, low 
a little weaker and selling pressure has bids. Sales were made at 6|c. r ,, r i b , 
become more of a factor. Importers Domestic grades are more steadily held 
,, s a ru i e are not disposed to shade ask- than imported but there are differences 
wf: prices of $2.65 per 100 lb., but in according to brand and Beller with Oh 
the open market it was possible to do to 6}c. per lb. asked. 

$2.60 per 100 lb. and possibly a little jtj n Qxidfe — In common with the other 
lower. Considerable interest is taken me ^aj s tin has worked into an easier 
in future prices but offerings under p OS ition, but, while this was reflected 
$2.50 per 100 lb. have failed to bring in a slightly easier feeling for tin oxide, 
buyers into the market. On the one the j ea( jj n ^ factors maintained prices 


this is offset by reduced production and f hand f atte . mpt in , p , n ^ ry pointS on the basis ' of 52c. per lb. Trading 
limited stocks in sellers' hands. Prices ^ curta ^P roductJon and stabilize prices wafl slow> buyers holding off for further 
are on a basis of 9c. per lb. for moderate T LtK developments because of the unsettled 


sized lots. 

Sodaa 

Acetate of Soda — It is a buyers' mar- 
ket and values are easy under selling 
pressure. As low as 5Jc. per lb. was 
heard during the week and even, at the 
reduced prices, buying has not been 
stimulated to any extent. 

Bichromate of Soda — Raw materials 
used in the manufacture of bichromate 
are holding a steady position and this 
is reflected in the market for the 
finished product. Producers are main- 
taining prices at 7Jc. per Ib., works, for 
round lots. Most of the present move 
ment from the plants is against old 
orders with new business quiet. In the 
spot market 72(5>8c. per lb. is the ruling 
quotation. 

Caustic Soda — Independent interests 
which a short time ago were reported 
to be finding difficulty in placing goods 
for export are now said to be getting 
a good share of that business. The 
so-called outside brands have sold at 
3.35c. per lb., f.a.s., while standard 
brands are held at 3.45c. per lb., al- 
though the latter do not seem to be as 
strong as previously. Domestic buyers 
were not much in evidence last week 
and small lot business predominated. 
The contract price is held at 2Jc. per 
lb., works, basis 60 per cent. Spot 
material is offered at 31c. per lb. for 
less carlots, 76 per cent solid. 

Chlorate of Soda— Off-grade mate- 
rial of foreign make is still on the 
market with holders willing to do busi- 
ness on private terms. On prime goods 
the price is well 'maintained at 6&c. per 
lb. No change has taken place in 
domestic makes and sellers hold out 
for an inside price of 6Jc. per lb., works. 

Cyanide of Soda— Reports are now 
current that two new producing com- 
panies are preparing to enter the field 
in the West. Of course it will be some 
time before they will be able to in- 
fluence values. Imported cyanide is 
offered rather freely in the local market 
but is not meeting with a ready sale 
and prices are easy at 20@21c. per lb. 
Domestic cyanide is steady at 22i@23e. 
per lb. 

Fluoride of Soda — Producing costs 
are on the upward trend and indica- 
tions point to further price advances. 
During the week business at 9ic. per 
Ib. was said to have been turned down 
and 9|c. per lb. is held as the lowest 
flgttre at which sellers will accept 
orders. 


the extent to which European markets 0 f 

may be expected to buy. If the latter 


purchase sparingly it is held that prices 
will be made attractive to stimulate 
American buying. 

Prussiate of Soda — Competing mate- 
rials have been offered at more attrac- 
tive relative prices and this has had the 
effect of cutting down the demand for 
prussiate. This may be illustrated in the 
ease of dry colors where the chemical 
colors are not finding the outlet which 
is noted for the earth colors. Prices 
for yellow prussiate were decidedly 
easier last week. Offerings were avail- 
able at 173c. per lb. and even this price 
was said to be none too strong. 

Soda Ash— Scattered buying on new 
account is noted but contract with- 
drawals continue heavy and this is the 
feature of the market. Prices are 
steady, with hardly any chance for a 
lowering of values. In fact some well 
posted traders say indications favor 
rises in quotations. Production is still 
at close to capacity of plants but is 
equalled by consuming requirements. 
Quotations are holding at $1.75 in bags 
and $1.95 in barrels. 


Formaldehyde— It was reported that 
the cheap lots have all been cleaned up, 
some business passing early in the week 
as low as 132c. per lb. Most of the 
sales went through around 14c. At the 
close the situation firmed up somewhat 
and “outside" lots were held at 14ic. 
per lb. First hands maintained prices 
on the 16c. basis. The market was ir- 
regular all through the early part of 
the week. 

Sulphate of Ammonia — Local sellers 
report export inquiry of fair volume 
and sales are said to have been made 
to Japan in the past few days. The 
quotation, f.a.s. New York, is generally 
given at 3.90c. per lb., but with firm 
business in hand it is stated that 3.85c. 
can be done. 


Miscellaneous 

Arsenic — In spite of reports that 
prominent interests are said to need 
arsenic in order to take care of sales 
of calcium arsenate, the market last 
week showed a falling off in interest. 
Some sellers hold that buyers are hold- 
ing out in order to let values ease off 
through lack of support. The under- 
tone was a shade easier. Spot goods 
were quoted at 15J@15Jc. per lb. Mexi- 
can arsenic for shipment was offered 
at 15c. per lb. and Japanese was re- 
ported to have sold at 141c. per lb. 
Cables to Washington state that Austra- 
lia has surplus stocks of arsenic which 
can compete in price in our markets. 

Calcium Arsenate— Fundamental con- 
ditions have undergone no change and 
as demand is expected to continue for 
three months and no way is in sight 
to make up the prospective shortage, 
the outlook can hardly be interpreted 
as favoring price declines. Sellers ap- 
pear to be willing to hold prices from 
advancing and during the week it was 
possible to do 173c. per Ib. 

Copper Sulphate — Inquiry was more 
active and sales of round lots were 
reported in both imported and domestic 
grades. Yet many sellers say business 
is still below expectations. There is 
no definite quotation on imported and 


Alcohol Trade Slow 

Some traders reported fair business 
in alcohol, but in the majority of in- 
stances business was described as quiet. 
Prices did not change, but the under- 
tone was barely steady, especially on 
denatured spirits. The No. 1 denatured 
was offered freely at 39c. per gal., 188 
proof. Ethyl spirits, 190 proof, was un- 
changed at $4.75@$4.85 per gal. 
Methanol, 95 per cent, was available 
at $1.19@$1.21 per gal. 



Export duty on copra from Fiji has 
been fixed at 10 shillings per ton, 
which is a reduction of 5 shillings per 
ton from the rate effective last year. 

The Tannin Corporation will move 
on May 1 from 80 Maiden Lane to 
larger quarters in the new building at 
11 Pershing Square. 

J. M. Lowe, manager and chief chem- 
ist of the Edgewater, N. J., plant of 
the Midland Linseed Products Co., re- 
turned last week from Toledo. 

Herbert J. Cantrell, identified with 
the cottonseed oil business since 1907 
and a member of the New York Prod- 
uce Exchange, has retired from busi- 
ness. 

H. D. Ruhm A‘ 136 Liberty St., New 
York, is now in the South in connection 
with his interests in phosphate rode 
and calcium arsenate interests. 
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Coal-Tar Products 

Active Trading in Salicylic Acid — Phenol Higher in Second Hands— 
Steady Call for Naphthalene — Benzene Quiet 


A N active demand for salicylic acid 
set in toward the close and the 
market strengthened in all directions. 
While no actual advance in prices was 
announced by leading producers, the 
continued buying made operators more 
cautious and offerings late in the week 
were very much smaller. The buying 
came from a good source and it looked 
as if an upward movement in prices for 
the salicylates was in order. The 
phenol situation did not change for the 
better. The offerings were scanty and 
it was doubtful whether resale parcels 
could have been picked up for less than 
56c. per lb., immediate delivery. Pro- 
ducers have not changed their views, 
being well sold up on nearby material. 
In naphthalene the demand continues 
active, with distributors anxious for 
goods purchased some time ago. It is 
reported that several domestic, pro- 
ducers have not yet delivered March 
commitments. There was no buying 
interest in forward material; traders 
see no reason for a material reduction 
in prices, pointing to the strong market 
for crude. 

The tariff situation in connection with 
cresol attracted attention. The Treas- 
ury Department, in a ruling handed 
down recently, held that the duty of 7c. 
per lb. and 55 per cent was the proper 
rate on cresol containing less than 5 
per cent of tar acid distilling below 
IPO deg. C. Importers had little faith 
in the claim for free entry under para- 
graph 1549. However, it is felt that 
the application for a 50 per cent reduc- 
tion in the rate of duty will be more 
successful, as domestic producers ap- 
pear satisfied that the existing rate is 
too high. The market for cresylic acid 
at the close was firm. Benzene demand 
continues quiet, but prices were nom- 
inally unchanged. Solvent naphtha was 
in scanty supply and firm. Pure xylene 
was strong on spot around the 75c. 
basis. Second hands were asking around 
$1 per lb. 

Coal-Tar Crudes, Etc. 

Benzene — Offerings were plentiful, 
but prices underwent no change, as 
traders take the stand that new busi- 
ness will soon come forward in volume 
and surplus stocks are really not 
burdensome. Benzene, 90 per cent, in 
tanks, held at 27c. per gal., contract 
basis, the customary premium obtaining 
on small quantities. On the pure, water- 
white, the market held at 30@82c. per 
gal., immediate delivery. 

Cresylic Add — With no prospects for 
a change in the interpretation of the 
tariff law, traders have abandoned all 
hope for free entry of the lower grades 
of this acid. Attention will now be 
directed to the application for a 50 per 
cent reduction in the rate of duty on 
cresylic acid, which has been agreed 
upon by both importers and domestic 
producers, the prevailing rate being 


prohibitive and working many hard- 
ships on the consuming industry. The 
foreign markets were firm, holding on 
the basis of 85c. per gal., in bond, 
prompt shipment from the other side, 
New York, for the 97 per cent mate- 
rial. Spot 97 per cent acid closed nom- 
inally at $1.40 per gal., with the lower 
grades at $1.30. 

Naphthalene — Demand for naphtha- 
lene was active and with producers 
behind in making deliveries, the market 
for spot goods presented a firm appear- 
ance. With the weather unseasonable, 
actual consuming demand for ball 
naphthalene has not been so urgent, but 
distributors, nevertheless, are anxious 
about their supplies. The market 
settled at 9i@9|c. per lb., carlot basis. 
Traders held out little hope for a mate- 
rial reduction in new contract prices, 
owing to the strong position of crude. 
Crude naphthalene of good color for 
shipment from abroad settled around 
ic. per lb. 

Phenol — The offerings of resale mate- 
rial were scanty and prices at the close 
were strong and more or less nominal. 
Early in the week several parcels 
brought 55c. per lb., but later it was 
said that nothing could have been picked 
up in outside channels at less than 56c. 
per lb., immediate delivery. Leading 
domestic producers have not changed 
their selling views, delivering all they 
can make on the old basis of 26c. per 
lb. New production can hardly come 
on the market for some time to come, 
with the result that the market pros- 
pects covering nearby material are in 
an exceedingly strong position. The 
extraordinary demand for phenol is at- 
tributed to the absorbtion of this mate- 
ria] by manufacturers of phenol resins. 

Aniline Oil — Producers report a mod- 
erate amount of business, but with 
stocks not pressing on the market, 
quotations were maintained on the basis 
of 16c. per lb., round lots. Scattered 
business was put through at this figure. 

Beta-Naphthol — No further changes 
were reported in the market for beta- 
naphthol, leading handlers asking 23ic. 
per lb., while in outside quarters there 
were offerings at 23c. per lb. 

Dimethylaniline — The demand for 
dimethylaniline was fair and producers 
reported a steady market, maintaining 
prices on the former basis of 42c. per 
lb., in drums, immediate delivery. 

Paranitraniline— There was more 
buying interest and prices steadied in 
some directions. Quotations varied, de- 
pending upon the make, etc. Most 
traders were asking around 75c. per lb. 

Toluene — The market was a feature- 
less affair, production being restricted 
because of the limited outlet for this 
material. Nominal quotations were re- 
peated at 30@82c. per gal. 


-f ■ i; 

Xylene— Because of higher manufac- 
turing costs leading interests have 
raised their views on the pure to 75c. 
per gal., carlot basis, forward delivery* 
to consumers only. 

• * 

Cottonseed Oil Visible Down 
to 846,000 Barrels 

The Bureau of Census report on 
cottonseed products, issued on Tuesday* 
April 17, indicated that 167,000 barrels 
of cottonseed oil was consumed during 
the month of March. This compares 
with 194,000 barrels in February and 
204,000 barrels in March a year ago. 
The showing was not so good as trade 
leaders expected, but, considering the 
small visible supply, the situation is 
regarded as firm and no real downward 
movement in prices of old crop oil is 
looked for at juBt this time. The vis- 
ible supply of oil on March 31 1 b 
estimated at 846,000 barrels, which 
compares with 963,000 barrels on the 
corresponding date a year ago. 

Receipts of cottonseed at the mills 
from Aug. 1 to March 31 amounted to 
3,167,750 tons, against 2,857,824 tons 
for the corresponding period a year 
ago. The amount of seed actually 
crushed for the eight months ending 
with March 31 amounted to 3,016,866 
tons, against 2,853,762 tons for the 
same time a year ago. Production 
of crude oil for the eight months 
ending with the last day in March 
amounted to 922,224,522 pounds, con- 
trasted with 878,821,894 pounds for the 
corresponding period a year ago. The 
production of refined oil for the eight 
months covered by the report reached 
the total of 779,015,120 pounds, which 
compares with 744,804,378 pounds for 
the same period last year. 

Stocks of .cottonseed on March 81 
were placed at 159,922 tons, against 
101,193 tons on the same day a year 
ago. The stocks of crude oil on hand 
March 31 amounted to 60,137,116 
pounds, which compares with 64,907,156 
pounds a year ago. The stocks of re- 
fined cottonseed oil on the last day of 
March amounted to 239,925,412 pounds, 
contrasted with 299,860,679 pounds on 
the corresponding date a year ago. 


Treasury Decision Upholds 
Duly on Cresol 

The Collector of Customs at New 
York last week received a decision from 
the Treasury Department at Washing- 
ton, upholding an appraiser’s report 
on an importation of cresol, where the 
entry was classified as dutiable under 
paragraph 27 of the tariff act at the 
rate of 7c. per pound and 55 per cent 
ad valorem. Attorneys for the im- 
porters had contended that free entry 
should be given under paragraph 1549 
of the tariff act, which provides for 
free entry of all distillates of any of 
the tars mentioned in the paragraph 
which, on being subject to distillation* 
yield in the portion distilling below 
190 deg. C. a quantity of tar acids less 
than 5 per cent of the original distil- 
late. 
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Vegetable Oils and Fats 

Crude Cottonseed Lower — Coconut Sales at 9»4c. New York- 
Linseed Holdp Firm — Tallow Steady 


T HE cottonseed oil market developed 
weakness on the showing made in 
March, which took the trade by sur 
prise. The Bureau of Census report in- 
dicated consumption of 107,000 barrel «, 
a good volume, but not quite up to ex- 
pectations. Another feature was the 
activity in coconut oil. The New York 
market was unsettled early in the week 
but steadied later on buying for export, 
evidently to satisfy a short account in 
London. Linseed was nominally un- 
changed, with sentiment on futures 
somewhat easier because of the freer 
movement of Indian seed and the 
tendency to increase the Argentine 
estimates on the exportable surplus. 
Soya was higher in the forward posi- 
tions. Trading, taken as a whole, was 
good on nearby material, but inactive 
on futures. 

Linseed Oil— -At the close crushers 
offered April-May oil at $1.17 per gal 
Ion, carload lots, cooperage included 
Several operators also named this fig- 
ure on June business, but appeared will 
ing to do $1.14 on July and $1.10 on 
August forward. New business was 
inactive and large consumers showed no 
anxiety for summer oil, many of 'horn 
entertaining bearish views because of 
the more favorable seed situation. The 
Argentine Ministry of Agriculture re- 
vised the final estimate on the crop, 
bringing the figures up to 52,900,000 
bushels. The previous “final” estimate 
put the crop at 47,022,000 bushels, 
while early in the season a production 
of 61 ,240,000 bushels was the forecast 
India shipped 528,000 bushels of new 
crop seed last week, indicating that the 
movement was on. An exportable sur- 
plus of 12,000,000 bushels may be ex- 
pected from India. A full cargo of 
Argentine seed now afloat sold late in 
the week at $2,391 per bushel, c.i.f. New 
York. Linseed cake was steady at $20 
per ton, f.a.s. %w York. 

Cottonseed Oil — Prices eased off in 
all directions on the drop in lard and 
the less favorable showing on March 
consumption as revealed in the Census 
figures. The visible supply of oil on 
the last day of March was placed at 
846,000 barrels, which compares with 
963,000 barrels on the corresponding 
date a year ago, a bullish statistical 
situation according to trade authorities. 
At the close it was felt that prices will 
advance on the first showing of strength 
in lard. Lard stocks in Chicago on 
April 15 amounted to 29,327,935 pounds, 
against 13,495,496 pounds on April 1. 
Hogs were easy all week on heavy re- 
ceipts. Exports of cottonseed oil for 
the eight months ending with March 
31 amounted to 48,984,982 pounds, 
against 75,195,473 pounds for the cor- 
responding period a year ago. Crude 
oil sold in the Southeast at 10c., f.o.b. 


mills. Bleachable oil sold at life, per 
lb., buyers’ tanks, f.o.b. New York. 
There were rumors of new crop (Oct.- 
Nov.-Dec.) crude selling at 7ic., f.o.b. 
Texas mills. 

Coconut Oil — The sale of 35 tank 
cars of Ceylon type oil was reported at 
91c. per lb., f.o.b. New York. One lot 
sold down to 9ftc. during the past week. 
This naturally steadied prices a little 
and at the close 9gc. was the market. 
Europe bought here and, according to 
traders, this represented covering by 
shorts. The sale of 100 tons of Cen- 
tral American copra was reported at 
5ic.,‘ c.i.f. New York. On Manila sun- 
dried, there were offerings at 5.75c., 
c.i.f. New York. Coconut cake was dull 
and the price was lowered to $23 per 
ton. 

Corn Oil — Crude closed at 101@10Sc. 
per lb sellers’ tanks, Middle Western 
points. Refined in barrels, New York, 
held at 13i(a)132c. per lb. 

China Wood — A small lot brought 
37c. per lb. on spot. May arrival was 
available at 30c. with June-July ship- 
ment at 25i(a)26e. per lb. On the 
Pacific coast 25c. was asked on May- 
June sellers’ tanks. 

Palm Oil — Trading was slow and 
prices on futures irregular. Niger oil 
for shipment closed at 8ic. asked. 
Lagos held at 8&e. With the movement 
of oil in Africa about to set in oper- 
ators were disposed to hold off. 

Soya Bean Oil — April shipments 
from the coast held steady at 10ie„ 
sellers' tanks, duty paid. On futures 
the asking price was raised to 102c„ 
coast basis. In New York City one 
ear of prompt oil was held at 10Sc., 
duty paid. 

Fish Oils — The sale of several tank 
cars of crude menhaden oil was re- 
ported at 50c. per gal., which compares 
with 55c., the ruling price a week ago. 
The transactions, of course, cover 
futures “if made” as the season is 
fully two months away. Newfoundland 
cod oil was offered at 68c. per gal. A 
shipment of sardine oil arrived here 
from the Orient. There were no 
changes in the crude whale oil situation. 

Tallow and Greases — The sale of 10 
cars of extra special tallow was re- 
ported at 9c. per lb., f.o.b. plant, the 
prices showing no change for the entire 
week. Several shipments of South 
American tallow arrived here last week. 
At the weekly London auction, held on 
April 17, 1,442 csk. of tallow were 
offered and 720 csk. were disposed of. 
Prices were unchanged to 6d. higher. 
Oleo stearine sold at 10|c. and later at 
10£c., f.o.b. New York. Choice yellow 
grease was scarce at 8ic. New York. 


Miscellaneaus Materials 

Glycerine — The market was a dull 
affair, but prices did not ease off. Re- 
finers take the stand that contract busi- 
ness will come along in volume in a 
short time and, with a firm situation 
in crude, they refuse to force the 
market. C. P. held at 18c. per lb., in 
drums, carload lots, and 20c. in tins. 
Dynamite sold at 161c. in this territory. 
The leading “buyers” have been resell- 
ing scattered ( lots without depressing 
the views of actual holders in produc- 
ing circles. Crude soap lye, basis 80 
per cent, held at 101c. loose in the West, 
and 101(^1 03c. in the East. Saponifica- 
tion was wholly nominal at 121@123c. 
per lb. loose, carload lots. 

Casein — The past week witnessed the 
arrival of 7,450 pkg. of casein from 
various foreign sources of supply, but 
principally New Zealand and the Argen- 
tine. The market was unsettled on 
“nearby” material. On spot most 
traders held out for 25c*. on the tech- 
nical grade. 

Naval Stores — The market was easy 
early in the week, the price for tur- 
pentine declining steadily until it 
reached $1.48 per gal. in New York 
and $1.40 per gal. in Savannah. Late 
in the week business showed moderate 
improvement. The arrival of new sea- 
son’s production is increasing and stocks 
are gradually accumulating. Export 
business was inactive. Steam distilled 
turpentine settled at $1.43 per gal. 
Rosins went off 5c. per barrel, the “B” 
grade settling at $6.15. Trading was 
slow, even after the decline. The 
market for tar and rosin oils was quol- 
ably unchanged. 

Shellac — Lower cables from Calcutta 
and London unsettled the market and 
prices at the close were weak. T. N. 
was offered down to 71c. per lb., spot 
New York, round-lot basis. Superfine 
orange closed nominally at 76c., with 
the ordinary at 74c. per lb. Bleached, 
bonedry, closed at 84@86c. per lb., im- 
mediate and nearby delivery. Demand 
was moderate, the decline naturally 
frightening prospective buyers. 

White Lead — The easier market for 
the metal failed to change the attitude 
of producers of lead pigments. Trading 
in the pigments since the first of the 
year has been active, notwithstanding 
the numerous upward revisions in 
prices. Standard dry white lead (basic 
carbonate) held at 93c. per lb. in casks, 
carload lots. The sulphate was un- 
changed at 91c. 

Zinc Oxide — There was an easier 
market for spelter as wel 1 as ore, yet 
this failed to weaken the ideas of pro- 
ducers of zinc oxide. First-hands re- 
ported a good volume of orders on their 
books and production appears to be sold 
up over the next two months in more 
than one direction. American process 
lead free was Available at 8c, per lb., 
carload lots. French process, red seal, 
was offered at 9!c., carload lots. 
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Imports at the Port of New York 

April 13 to April 19 


ACIDS — 2 bbl. coal tar, Hull, Meick A 
Co. ; 10 csk. cresyllc, London, T. G Cooper ; 
76 dr. eresylte, Liverpool, VV. E. Jordan , 
135 dr. crosylic, Liverpool, Order ; lOu csk. 
citric, Palermo, R. F. Downing A Co ; 150 
csk. citric, Palermo, Order; 6 dr. cresyllc, 
Liverpool, Monsanto Chern Wks ; 100 dr. 
cresyllc, Liverpool, Order; 23 dr. creayllc, 
Hull, Order; 50 dr. creaylic, Glasgow, 
Irvirig Bank-Col. Trust Co#; 24 dr crosylic, 
Rotterdam, Bregent Corp of America 

AH M — 29 csk., Rotterdam, A. Klipstem 
& Co. , 154 csk. sulphate, Rotterdam. Meteor 
Products Co. ; 66 csk dr., 500 bg. hydrate, 
Rotterdam, Greet! & Co. 

AMMONIUM — 50 cs. chloride, Liverpool, 
•Wing A Evans; 10 csk. carbonate, Liver- 
pool, Brown Bros A Co. ; 10 csk. carbonate, 
Liverpool, Order. 

ANTIMONY HALT — 10 bbl, Hamburg, 
Am. Exchange Nat’l. Bank. 

ARHENIC — 117 csk., Antwerp, Order, 8 
cs , Liverpool, F B. Vandegrift A Co., 240 
cs., Kobe, Mitsui A Co., 104 cs. Kobe, .1. 
J). Lewis, 348 cs , Kobe, G. F. Taylor, 220 
cs , Kobe, Takata A Co ; 100 cs., Kobe, 

S L. John A Co. ; 120 cs., Kobe, Order 

AKtlOLS - 140 bg., Lisbon, Royal Baking 
Powder Co. 

BARIUM — 15 csk hydrate, Hamburg, 
order; 52 csk. chloride, Antwerp, Order, 
54 csk. chloride, Hamburg, United Hard- 
ware Mfg Co of Am. 

HA It Y TEH — 134 bg., Bremen, Fqultable 
Trust Co.; 100 csk, Bremen, Order. 

BORATE LIME -6,467 bg., Mejillones, 
Pacitic Coast Borax Co 

CAHEIN — 165 bg, Hamburg, Manhattan 
Co ; 120 bg., Melbourne, Order; 80 sk , 
London, Order, 1,502 bg., Buenos Aires, 
Brown Bros A Co. ; 1,667 bg.. Buenos Aires, 
Knlblleisch Coip , 2,523 sk., Auckland, 
Asia Banking Corp. ; 232 sk., Auckland, 
Batik of America; 383 sk , Auckland, Order, 

1 7 i> bg , Bombay, Order. 

CHALK — • 1,100 bg., Antwerp, Irving 
Bank; 500 tons, London, Baring Bros A 
Co., 400 bg., London, VV E Millet Co., 
1,397,000 kilos in bulk, Dunkirk, Taintor 
Trading Co. , 500,000 kilos in bulk, Dun- 
kirk, J. Higman Co.; 1,000 bg., Antwerp, 
Bankers Trust Co ; 200 bg powdered. Ant- 
werp, Cooper A Cooper; 500 tons, London, 
Taintor Trading Co., 650 pkg. precipitated, 
Bristol, IT. J. Baker A Bros 

CHEMICALS— 68 pg„ Hamburg, Order; 
3 cs Hamburg, Merck A Co. ; 40 csk., 
Bremen, Roessler A Hasslacher Client. Co. , 
117 pkg , Bremen, Pfultz A liauer, 26 pkg., 
Bremen, Order; 1,000 bg., Antwerp, order; 
'130 bg., Hamburg, J. Munroe Co.; 573 bbl.. 
Hamburg, Roessler A Hasslacher Chem. 
Co ; 298 pkg., Hamburg, Jungmann A Co., 
20 bbl., Hamburg, Pfaltz A Bauer, 20 bbl., 
Hamburg, Hummed A Robinson; 10 cs., 
Hamburg H. Lieber A Co.; 54 csk., Ham- 
burg, Order; 112 pkg, Rotterdam, Order. 

COPPER HITLPHATK— 500 bg., Antwerp, 
Order ; 330 csk., Antwerp, Am. Exchange 
Nat’l Bank. 

COAL-TAR DISTILLATE — 16 dr., Glas- 
gow, Guaranty Trust Co. 

COLORS — 33 csk. earth, Bremen, L. H. 
Butcher A Co. ; 27 pkg., Havre, Irving 
Bank -Col. Trust Co.; 18 csk. umber, Hull, 
L. H Butcher Co. ; 20 csk umber, Hull, 
Tidewater Chemical Co ; 5 pkg. aniline, 
Liverpool, Order; 17 pkg aniline, Genoa, 
Am, Ex. Nat’l Bank ; 27 pkg., Genoa, Nat’l. 
\mlmo & Chem. Co ; 22 pkg., Genoa, Or- 
der, 18 bbl. ultramarine bine, Antwerp, 
Order: 37 csk. earth, Hamburg, Relchard, 
Coulston, Inc. ; 10 csk., Hamburg, J. M 
1 Tuber ; 359 pkg. red earth, Bristol, Or- 
der; 10 csk aniline, Rotterdam. Kuttroff, 
Pickardt & Co. 

COPRA — 51 bg, Montego Bay, Franklin 
Baker Co., 

CHINA CLAY — 200 bg., Bristol, Order; 
103 csk., Bristol, C. F. Wilson Co. 

CREOSOTE — 6 bbl. distillate, Hull, 
Merck A Co. 

CFTCH— 3,500 bg., Singapore, Order. 

DIVI-niVI.— 500 bg$ Pampatar, Gold- 
smith & Co.; 40 bg, Curacao, R. Desver- 
nine. 

FULLERS EARTH— 1,700 bg., Bristol, 
L. A. Salomon St Bro. 


FERTILIZER— 4,000 bg., Hull. Order. 

GUMS— 2,422 bg. copal, Antwerp, Order; 
950 bsk. copal, Antwerp, Order: 60 pkg. 
copal, London, Chemical Nat’l Bank ; 50 
pkg. arable, Hamburg, Order, 98 pg. kauri, 
Auckland, Brown Bros. & Co ; 108 cs 
kauri, Auckland, Guaranty Trust Co. ; 100 
cs kauri, Auckland Coal & Iron Nat'l 
Bank; 706 sk kauri, Auckland, Nairn Lin- 
oleum Co. ; 204 cs. kauri, Auckland, Order ; 
972 bg copal. Antwerp, W. Schall A Co. ; 
2,355 pkg. copal. Antwerp, Order; 256 bg. 
copal, Singapore, Guaranty Trust Co.; 28 o 
bg. copal, Singapore, Order ; 100 cs. datnar, 
Batavia, Balfour, Williamson & Co ; 700 
cs. damar, Padang, Order* 886 bg. (lamar, 
140 bg copal, Singapore, Kidder, Peabody 
A Co., 740 pkg. damar, 70 bg. copal, Singa- 
pore, Baring Bros & Co. ; 489 pkg. copal, 
Singapore, irvlng Bank; 120 pkg. copal, 
Singapore, Order; 100 cb. damar, Batavia, 
L, C Gillespie & Son; 400 cs. do., Batavia, 
Kidder, Peabody A Co.; 200 cs. do., 
Batavia, Bank of Manhattan Co. ; 300 ca. 
do., Batavia, Order, 4,974 pkg. kauri, 
Auckland, various , 575 pkg. karaya, Auck- 
land, Order. 

GAMHIKlt — 261 cs . Singapore, East 
Asiatic Corp.; 635 pkg, Singapore, E. 
Buustead & Co. 

GLAUBERS SALT— 500 l»g„ Hamburg, 

A J. Marcus; 281 csk., Hamburg, Globe 
Shipping Co 

GLYCERINE— 40 dr., Antwerp, N. V 
Ti list Co. . 10 dr., Hull, Marx & Rawolle. 

HYDROGEN-PEROXIDE — 64 cs , Ant- 
werp, Order 

IRON OXIDE -22 csk., Liverpool, L. H. 
Butcher A Co. 

IRON SULPHATE- 92 csk., Antwerp, 
E M. Sergeant A Co. 

LITHOPONK — 180 csk., Bremen. Pfaltz 
A Bauer; 1,000 csk., Antwerp, Benj. Moore 
A Co ; 600 csk , Rotterdam, Order 

LOGWOOD EXTRACT— 220 bbl., Cape 
Tlaitien, Logwood Mfg. Corp. 

MAGNESIUM- 282 dr. chloride, Innls, 
Speiden A Co. ; 506 dr chloride, Hamburg, 
Brown Bros A Co.; 1,278 bg. carbonate, 
Glasgow, Bankers Trust Co. 

MINERAL WHITE — 1,200 bg., Hull, 
llammill A Gillespie; 300 bg., Hull, C. B. 
Crystal Co. 

MY ROB A LANS — 8,000 pkt., Calcutta, 
order; 16,687 pkt. Calcutta. Nat’l City 
Bank; 2,116 pkt, Calcutta, Standard Bank 
of South Africa; 7,000 pkt., Bombay, Order. 

NICKEL SULPHATE — 25 csk., Ham- 
burg, Blackburn Trading Corp.; 277 csk., 
Bristol, Perry, Ryer & Co.; 297 csk., Swan- 
sea, Order 

NAPHTHALENE — 695 pkg., London, Or- 
der; 500 bg., London, Irving Bank; 113 
bg , Bristol, Order. 

NUX VOMICA — 431 bg., Ooronnda. 
Order; 200 bg., Bombay. Order. 

OIL8 — Cantor, 56 bbl., Hull, Brown Bros. 
& Cc. , 200 bbl., Hull, Order. Cod — 100 
bbl., Hull, Order; 305 csk., SI. Johns, It, 
Badcock & Co ; 300 csk , St Johns, National 
Oil Products Co. Sardine — 2,000 cs., Kobe, 
C A. Reddin; 1,700 cs., Kobe, Cook & 
Swum Co.; 4,400 cs , Kobe, Balfour, Wil- 
liamson & Co. Fuh<* 1 — ‘9 dr., Antwerp, 
Guaranty Trust Co . 12 csk., Dunkirk, 

Guaranty Trust Co ; 36 dr., Dunkirk, Or- 
der. Soya Bean— 1,201 tons, Canton, Mit- 
subishi ShoJJ Kaisha. Olive foot# (sulphur 
oil) — 220 bbl, 6b CHk Leghorn, Am. Co. 
for lnt’1 Commerce; 150 bbl.. Leghorn, Or- 
der; 700 bbl., Bari. Nat'l City Bank; 500 
bbl., Bari. Leghorn Trading Co , 400 bbl., 
Bari, Irving Nat’l Bank ; 800 bbl., Bari, 
Fourth Street Nat’l Bank, Philadelphia ; 
200 bbl., Bari, Banna Comm. Ital.; 200 bbl.. 
Bari, Bank of Manhattan Co.; 100 bbl., 
Messina, Leghorn Trading Co.; 100 bbl., 
Palermo, Order. Peanut — 240 cs., Hong- 
kong, Man Hlng: 500 bbl. Bristol, Balfour, 
Williamson & Cn ; 160 bbl., Bombay, Or- 
der. Linseed — 4 7 8 bbl., Hull, I. R Boody 
A Co. ; 800 bbl., Hull, Balfour, Williamson 
A Co. ; 750 tons (bulk), Hull, Midland Lin- 
seed Products Co.; 128 bbl., Bombay, Or- 
der. Perilla— 500 bbl., Canton, Cook A 
Swan Co. ; 100 bbl., Kobe, Balfour, William- 
son A Co.; 2,000 cs., Kobe, Mitsui A Co. ; 
1,280 bbl., Kobe, Cook A Swan Co. Palm 


• 

— 87 csk., Liverpool, D. Bacon ; 15 csk., 
Liverpool, African A Eastern Trading Co.; 
156 csk., Liverpool, Order, 178 bbl., Bela- 
wan, Nat’l City Bank ; 85 csk., Liverpool, 

D. Bacon, 81 esk., Liverpool, W. Learnan ; 

29 csk., Liverpool, Order; 534 csk.. Rotter- 
dam, Order. Rapwwied— 200 bbl, Hull. 
Hudson Oil Co., 5U0 bbl, Hull Vacuum Oil 
Co.; 300 bbl, Hull, NaPl City Bank; 385 
bbl., Hull, Order, 164 bbl., Hull, Order. 
China Wood — 100 esk , Shanghai, F. A. 
Cundill & Co.; 292 csk., Hankow, L. C\ 
Gillespie & Sons , 299 csk., Hankow, Cook 
& Swan Co.; 237 csk., Hankow, Natl City 
Bank, 50 dr, llong Kong, Order. 

POTA8KIUM halts— 4,000 bg. muriate, 
Bremen, A. Vogel, 3.916 bg. and quantity 
in bulk, Antwerp, Society Commercial© des 
Potasses d’Alsaoe ; 1,000 bg. kulnlt, Ant- 
werp, SuciOtf* Commercial© des Potasses 
d’AlHRce; 106 esk perchlorate, Antwerp, 
Order, 3,000 bg. sulphate, Bremerhaven, A. 
Vogel*; 9 bbl. prusBiate, Hamburg, Broader - 
mann A Litzrodt ; 166 dr. caustic, Hamburg, 
Innis, Speiden A Co. , 20 csk. perchlorate, 
Swansea, order , 68 csk. alum, Rotterdam, 
Meteor Products Co.; 125 bbl. chlorate, 
Marseilles, Nat’l City Bank. 

PITCH— 259 bhl„ Hull, Order. 

UUEHllA 011 0—1,969 bg., Buenos Aires, 
Guaranty Trust Co ; 1,836 bg,, Buenos 
Aires, Order, 10,700 l>g., Buenos Aires, Tan- 
nin Corp. 

SOAP HTOt'K - - 300 bbl., Liverpool, 
Order. 

SODIUM SALTS -18 csk. bisulphite, 
Hamburg, Order, 168 cs cyanide, Havre, 
ABia Banking Corp.; Ill cs. cyanide, 
Havre, li W. Peabody & Co.; 184 dr. 
salts, Hamburg, C. S Grunt A Co. ; 5,627 
bg. nitrate, Antofagasta, WosBel, Duval & 
Co.: 5,512 bg. nitrate, Mejillones, Anthony, 
Gibns & Co ; 5,572 bg. nitrate, Iquique, 
WoHsel, ] nival A Co ; 96 cs. chlorate, Genoa, 
A. R. Pickering A Co. ; 578 bbl. hyposul- 
phite, Marseilles, E M. Sergeant, A Co. 

SEEDS — Castor 9,622 bg.. Coconada, 
Order; 12,646 l»g , Bombay, Order. Lln- 
Hoed — 95,246 bg . Buenos Aires, American 
Linseed Co.; 8,887 bg . Buenos Aires, Or- 
der ; 8,820 bg., Buenos Aires, L Dreyfus & 
Co 

SHELLAC — Hi cs. t Hamburg, Irving 
Nat’l Bank ; 200 bg., Calcutta, Lee, Higgin- 
Hon A Co.; 100 bg , Calcutta, Iwai A Co.; 
175 bg , Calcutta, Cont. Comm. Nat’l Bank, 
500 bg., Calcutta, ChaHe Nat’l Bank: 100 
bg., Calcutta, Bank of Br. West Africa; 
100 bg., Calcutta. London A Liverpool Bank 
of Comm ; 481 bg., Calcutla, Anglo South 
Am. Bank; 1,841 pkg., Calcutta, Order; 
150 pkg, London, Order; 38 bg., garnet, 
Kftsebier-Chat field Shellac Co. ; 200 bg., 
Calcutta, Am. Exchange Nat’l Bank; 100 
pkg., Calcutta, London A Liverpool Bank 
of Comm ; 4 25 pkg., Calcutta, Order; 814 
pkg., Marseilles, Order. 

starch— -1,250 bg. potato, Rotterdam, 
Stein, Ilall A Co ; 500 bg. do., Rotterdam, 
Spier, Simmons A Co. t 

SUMAC— 590 bg., Palermo, Order; 700 
bg , Palermo, Equitablo Trust Co. ; 1,400 
bg., Palermo, Am. Express Co. ; 1,400 bg., 
Palermo, Bank of N, Y. ; 550 pkg., Paler- 
mo, Order ; 350 bg., Palermo, Order. 

TALLOW — 728 tc., Buenos Aires, Bank 
of New York A Trust Co. ; 778 tc., Buenos 
Aires, Swift A Co. ; 678 tc., Buenos Aires, 
Order; 452 csk., Montevideo, Bank of New 
York A Trust Co. : 78 csk., Buenos Aires, 
Swift A Co. ; 279 csk., Buenos Aires, Order ; 
127 pipes, Melbourne. Nat’l City Bank; 111 
pipes, Melbourne, Nat’l City Bank; 98 
pipes, Sydney, Order. 

TANNIN— 24 csk., Antwerp, Geigy Co. 

TALC — 1,800 bg. Genoa, Italian Discount 
A Trust Co. ; 900 bg,, Genoa, Order. 

WAX- -2,400 bg. paraffin, London, Order; 
72 bg. bees, London, Order; 26 bg. bees, 
Leghorn, Order; 5 bg. bees, Rio de Janeiro. 
D Steengrafe ; 75 bg bees. Rio de Janeiro, 
London A Braz. Bank ; 90 bg. carnauba, 
Pernambuea, Trvlng Nat’l Bank. 

WHITING— 2,000 bg„ Antwerp, Brook- 
lyn Trust Co. 

WOOL ORKA8E — 50 bbl,, Bremen, A. 
Klipstein A Co. 

ZINC OXIDE — 250 bbl., Marseilles, 
Nat’l City Bank. 
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Current Prices in the New York Market 

For Chemicals, Oils and Allied Products 


General Chemicals 

Acetic anhydride, 85%,, drunia Ih. 

Aoetone, drum* Jb 

Acid, acetic, 28%, bbl . . 1 00 lb 

Aeetic. 56% , bbl .... 100 lb. 

Glacial, 99 j%, bbl. . 100 lb. 

Boric, bbl lb. 

Citric, kegs lb 

Forrnir, 85' ;, . , , . jb. 

Gallic, tech lb. 

Hydrofluoric, 52%,, carboys Jb. 

Lactic, 44%>, tcnh., light, 

bbl lb. 

22% teoh .light, bbl... lb 
Muriatic, 18° tanks . ,100 1b. 

Muriatic, 20°, tanks, 1 00 lb. 

Nitric, 36°, carboys lb. 

Nitric, 42^, carboys lb. 

Glaum, 20%, tanks ton 

Oxalic. crystals, bbl. . . lb. 

Phosphoric, 50% carboys. Ib. 

Pyrogallic, rcsubh tried lb. 

Sulphuric, 60”, tanka . . . . ton 

Sulphuric, 60°, drums. . . ton 
Sulphuric. 66°, tanka. . . ton 
Sulphuric, 66° drums .... ton 

Tannic, U S P , bbl lb. 

Tannic, tech , bbl. . lb. 

Tartaric, imp. crya., bbl. ... ib. 

Tartaric, imp , powd , bbl. ib. 

Tartaric, domestic, bbl ib. 

Tungstic, per lb . . ib. 

Aloohol, butyl, drums, f.o b. 

works . . lb. 

Ai o o h o 1 ethyl (Cologne 
spirit), bbl. gal. 

Aloohol, methyl (see Methanol) 

Aloohol, denat uml, 1 88 proof 

No. I, bbl gal. 

Alum, ammonia, lump, bbl. . jb 
Potash, lump, bbl ib. 

Chrome, lump, potash, bbl, lb 
Aluminum sulphate, com , 
bags I00lb 

Iron free bags . ||> 

Aqua ammonia, 26°, drums. . ib 
Ammonia, anhydrous, cvl . lb. 
Ammonium carbonate, powd 

casks, imported Ib 

Amm ilium carbonate, powd 
domestic, bbl lb 

Ammonium nitrate, toeh , 
casks Ib 

Amyl acetate tech .drums gal 

Arsenic, white, powd , bid .. lb. 

Arsenic, red. powd , kegs . lb 

Barium carbonate, bbl ... ton 

Barium chloride, bbl ... ton 

Barium dioxide, drums. . lb. 

Barium nitrate, casks 
Barium sulphate, hhl .. lit. 

Blanc fixe, dry, bbl. .. lb. 

Blanc fixe, pulp, bbl . Ion 

Bleaching powder, f o b. whs , 
drums . . 100 lb 

Spot N V. drums. .. 10(1 Ib 

Borax, bbl. . ,|b. 

Bromine, eases . Ib. 

Calcium acetate, bags 100 Ib 

Calcium carbide, drums Ib 

Calcium chloride, fused, drums ton 
Gran, drums .% lb. 

Calcium phosphate, mono, 

bbl Ib, 

Camphor, cases .. lb. 

Carbon bisulphide, drums. . il>. 

Carbon tetrachloride, drums Ib. 

Chalk, pr e c i p — dottiest ic, 

light, bbl lb. .04}- 

Doinestio, heavy, bbl.. lb. 03)- 

Imported, light, bbl II). .04)- 

Chlorine, liquid, cylinders. Ib. 06- 

Chloroform, tecii , drums , lb. 35 - 

Cobalt oxide, bbl Ib. 2 10- 

Copperas, hulk, f o h wks, ton 16 50 - 

Copper carbonate, bbl, .. Ib 19- 

Copper ovanule, drums ib. .47 - 

Coppersulphate, crys., bbl., 1 001b. 6.25 - 

.25*- 


Cream of tartar, bbl. . 
Epsom salt, dom., 

bbl 

Epaom salt, imp., 

bags 

Epaom salt, U.8.P., 

bbl 

Ether, TJ.8.P., drums 
Ethyl acetate, com , 
drums . . 


ether, 98% to 100%).. 
Formaldehyde, 40* ( , bbl. . 
Fallen earth, f.o b. mines 
Fullers earth-imp., powd. 

Fusel oil, ref , drums 

Fttsel oil, crude, drums . . 
Glaubers salt, wka. , bags . . 


lb. 

lech , 
1001b. 
tech., 


.04| 

.oi; 

.05 
.061 
38 
2 25 
20.00 
.20 
.50 
6 50 
■264 


1.90- 2.15 


. 100 lb. 

1.10 - 

1.25 

. 100 lb. 

2.50 - 

2.60 

lb. 

. 13 - 

.15 

gal 

.80 - 

.85 



gal 

.95 - 

1.00 


lb. 

.14}- 

.16 

net 

ton 

16.00 - 

17.00 

net 

ton 

30.00 - 

32.00 


gal 

3.55 - 

4.05 


gal. 

2.30- 

2.40 

100 

ib. 

1.20 - 

1.40 


JO 38 

_ 

22 

JJ 

3 17} 

3 92' 

6 35 

- 6 37 

12 05 

- 12 85 

.11 

11’ 

.49 

50 ' 

.14} 

17 

.45 

50 

.12 

- 12} 

.11} 

12 

.05} 

06 

.90 

1.00 

1.00 

1 10 

.04} 

.05 

.06 

06} 

18.50 

19 00 

• I3P- .13} 

, 07}- 

.08} 

1 50 

1 60 

9 00 - 

10 00 

12 00 ■ 

14 00 

15 00 

15 50 

19 00 - 

20 00 

65 - 

70 

.45 - 

50 

.35}- 


.35}- 


.36 - 


1. 10 - 

1 ! 20 

.27 - 

.29 

4.75 - 

4.95 

39 - 

40 

03}- 

03] 

.03 - 

ft)} 

.05}- 

.05} 

1.50- 

1 65 

02}- 

02j 

.06]- 

0/J 

.30 - 

30} 

09 }- 

II) 

.13 

14 

10 - 

II 

3 50 - 

3 75 

15* 

16 

14! 

15 

78 00 - 

80 00 

90 00 - 

95 00 

18 - 

18} 

08 - 

08} 

04 - 

04} 

.04}- 

.04} 

45 00 - 

55 00 

2 15 - 


2 60 - 

2 70 

05*- 

05} 

28 - 

.30 

3 50 - 

3 60 

04}~ 

04] 

22 00 - 

23.00 

01}- 

.01} 

06}- 

07 f 

.88 - 

.90 c 

07 - 

.07} £ 

10 - 



T HESE prices are for the spot 
market in New York City, but 
a special effort has been made 
to report American manufacturers’ 
quotations whenever available. In 
many cases these are for material 
f.o.b. works or on a contract basis 
and these prices are so designated. 
Quotations on imported stocks are 
reported when they are of sufficient 
importance to have a material 
effect on the market. Prices quoted 
in these columns apply to large 
quantities in original packages. 


Glaubers salt , imp , bags . 1 00 lb. 
Glycerine, c p., drums extra .. lb 
Glycerine, dynamite, drums. . lb 
Iodine, resublimed ib. 

Iron oxide, red, casks ... ib. 
\esd. 

White, basic carbonate, dry, 
oasks , . lb. 

White, basic sulphate, casks Ib 


White, m oil, kegs 
Tied, dry, casks 
Bed, moil, kegs 
Lead acetate, white crys., bbl 
Brown, broken, casks 
Lend arsenate, nowd , bbl.. 
Lime-Hydrated, bbl 
Lime, Lump, bill 
Lilhurge, comm .casks. 
Lilbophone, bagp . ... 
in bbl 

Magnesium curb , tech , bags 
Methanol, 95% , bid 
Methanol 97%., bid. 


calcined, casks 


potash) drums 


drama. 


casks 

ammoniac, , 

casks, imported 


lb 

lb. 

lb 

lb 

lb 

lb. 

i>er ton 
2801b. 

. lb 
lb 
lb 
lb 
gal. 

£■ 

lb 

lb." 

lb. 

lb. 

lb. 

lb. 

lb. 

Ib. 

lb 


1001b. 
... lb 

lb. 


)l 00 - 
.18 - 
.16}- 
4.55 - 
. 12 - 


.09}- 

.09}- 

:!?•: 

.13}- 

■nr 

23 - 
16 80 - 
3 63 - 
. 10 }- 
.07 - 
07}- 
.08 - 
I 21 - 
I 2? - 
10 }- 
II - 
60 - 
.35 - 
30 - 
. 10 }- 


51.25 

18} 

4 65 
. 18 


14 

12 
,15 
. 14 

24 

17 00 
3 65 

II 

.07} 
07} 
08} 
I 23 
I 25 


75 

..40 

35 

. 10 } 


.16}- .23 


lb. 


gran., 


b'd , domestic ... lb. 

Gray, gran , casks . . lb. 

Salsoda, bbl. ...... 100 lb. 

Salt cake (bulk).. . ton 

Soda Ash. light, 58% flat, 

bags, contract ... . 100 lb. 

Soda osii, light, basis, 48%, 
bags, contract, f.o.b, . 

wks 1 00 lb. 

Soda ash, light, 58%, flat, 

bags, resale . . 100 lb. 

Soda ash, dense, bags, con- 
tract, basis 48% 100 lb. 

Soda ash, dense, in bags, 

resale 1 00 lb. 

Soda, caustic, 76%, solid, 

drums, fa.a 1001b. 

Soda, enustio, basis 60%, 

wks, contract . .100 lb. 

Sofia, caustic, ground and 

flake, contracts . ,..100 lb. 

Soda, caustic, ground and 
flake, resale .100 lb. 

Sodium acetate, works, bags., lb. 

Sodium bicarbonate, bbl . . 100 lb. 

Sodium bichromate, casks.. , lb. 

Sodium bisulphate (niter cake) ton 
Sodium bisulphite, powd., 

U.S.P..bbl. lb. .04*- 

Sodium chlorate, kegs lb. .06}* 

Sodium chloride long ton 12.00' 

Sodium cygnide, cases lb. .20- 


.06}- 

:«T: 

.09 

8 25 - 
3 65 - 
.06}- 

.24 - 

.80 - 

.37 - 

.07 - 

.07}- 
.08 - 
1.20 
26.00 - 

1.60 - 

1.20 - 

1.75 - 

1.17}- 

1.85 - 

3.45 - 

2.50 - 

3.80 - 

3.72}- 
,05}- 
2.00 - 
.07J- 
6 . 00 - 


.07 

.08 

.50 

.09} 

8 51) 

3 75 
07} 

24} 


.37} 

.07} 

.08 
.09 
I 40 
28.00 

1.67 

1.30 

1.80 

1.20 

1.90 
3.50 
2.60 

3.90 


. 06 } 

2.50 

.08 

7.00 

.04} 

.07 

13.00 

.23 


.03*- 

• 171 - 


*0.09*- 10 10 
•024- .03 

.08*- .09 
.28- .30 

.04 

. .18 
• 80- |.25 
2.00- 2.25 

.044 

.03! 
.10 
.05 
20.00 
16.00 ~ 18 00 
2.35- 3.15 
2 . 00 - 

.08} 


.14 

.54 

.14} 

.07 

.38 

.08} 


lb. 

.08 - 


ton 

30.00 - 

40 

ton 

18.00 - 

25 

lb. 

.13}- 


lb. 

.52 - 


lb. 

.14 - 


lb. 

.06 - 


lb. 

.37 - 


lb. 

.08 - 


lb 

.07*- 


lb. 

.07 - 


lb. 

.09}- 


lb. 

,iof- 


lb 

.12 - 


Ib. 

2.50 - 

3. 


Sodium fluoride, bbl. . . Jb 
Sodium hyposulphite, bbl. . Ib. 

Sodium nitrite, casks . . Jb. 

Sodium peroxide, powd., cases lb. 

Sodium phosphate, dibasic, 

bbl .. .lb. 

Sodium prusMHtp, yel. drums lb. 

Sodium silicate (40°, drums) 100 ib. 

Sodium silicate (60°, drums) 1001b. 

Sodium sulphide, fused, 60- 

62%, drums lb. .04- 

Sodium sulphite, crys., bbl.... lb. .03J 

Strontium nitrate, powd., bbl. lb. ,09J 

Sulphur chloride, yd drumB. Ib. .04] 

Sulphur, crude .. . ton 18.00 

At mine, bulk ton 

Sulphur, flour, bbl 100 lb. 

Sulphur, roll, bbl 100 lb. 

Sulphur dioxide, liquid, cyl. . . 

Talc — imported, bags 

Talc —domestic powd., bags. 

Tin bichloride, bbl. . , . 

Tin oxide, bbl 

Zinc carbonate, bagH 

Zinc chloride, gran, bbl jb, 

Zinc cyanide, drums 

Zinc oxide, , lead free, bbl. . . 

5% lead sulphate, bags . . 

10 to 35 % lead suiphatf 
bags 

French, red seal, bags. 

French, green seal, bags . 

French, whitesenl, bbl 
Zinc sulphate, bbl.. I 

Coal-Tar Products 

Alpha-naphthoJ, crude, bbl.... 

Alpha-naphthol, ref , bbl 
Alpha-naphthylamme, bbl.... 

Aniline oil, drums 

Aniline suits, bbl ... 

Anthracene, 80% , drums 

A n t h r a c e n c, 80% , imp., 
drums, duty paid. . . 

Anthraqumonc, 25%,, paste, 
drums 

Benzaldehyde 1 1 S P .carboys 
Benzene, pure, water-white, 
tanks mil drums 
Benzene, 90% , tanks A drums 
Benzene, 90% , drums, resale.. 

Benzidine base, bbl 

Benzidine sulphate, bbl 
Benzoic acid, l! S.J* , kegs. . . 

Benzoate of soda, II S 1 J M bbl. 

Benzyl chloride, 95-97%,, ref., 
drums 

Benzyl chloride, teeh , drums 
Betn-naphthol, subl , bbl .. . 

Betu-napht hoi, tech , bbl .... 

BetH-natihthvlamine, tech. . 

Carbazol, bbl, 

(’resol, U S P , drums 
Ortho-eresnl, drums ... 

Cresylic acid, 97%, resale, 

drums . ... 

9 5-97%, drums, resale 

Diohlorbonzene, drums 

Diethyhinilme, drums 

Dunethylanihne, drums 

Djnitrobenzene bbl 

Dinitroelorbenzene, bbl 

Dinitronaphthalene, bbi 

Dinitrophenol, bbl 

Dinitrotolucne, bbl 

Dip oil, 25%,, drums 

Diphenv famine, bbl 

II -acid, bbl... 

Meta-phenylencdiamine, bbl. 

Michlers ketone, bbl 

Monochlorbenzene, drums . 

Monoethylaniline, drums . . . 

Naphthalene, crushed, bbl 

Naphthalene, flake, bbl 

Naphthalene, balls, bbl 

Naphthionafe of soda, bbl.. 

Naphthionic arid, crude, bbl. 

Nitrobenzene, drums 

Nitro-naphthalene, bbl 

Nifro-toluene, drums...... . 

N-W acid, bbl 

Ortho-amidophenol, kegs. .. 

Ortho-dichlorbenzene, drums 
Ortho-nitrophenol, bbl ...... 

Ortho-nitrotoluene, drums. . . 

Ortho-toluidine, bbl 

Para-amidophenol, base, kegs 
Para-amidophenol, HO, kegs 

Para-dichlorbenzene, bbl 

Paranitraniline, bbl 

Para-nitrotoluene, bbl 

Para-phenylenediamiiy, bbl. lb. %45 - I ’ 50 

Para-toluidine.hbl lb. .95 - .98 

Phthalic anhydride, bbL ib. .35 - .38 

Phenol, U.8.P., drums lb. .55 - .57 

Picric arid, bbl lb, .20- .22 

Pyridine, nom., drums gal. nominal 

Pyridine, imp., drums gal 2.50- 2.75 


lb. 

$0 70 - 

J0.B0 

lb. 

.85 - 

.95 

lb. 

.36 - 

38 

lb 

.16 - 

. 16} 

lb. 

.24 - 

.25 

lb. 

.75 - 

1.00 

lb. 

.70 - 

.75 

lb. 

.70- 

.75 

lb. 

1.40 - 

1.45 

gal. 

.32 - 

.35 

gal. 

.27 - 

.30 

gal. 

.30 - 

.33 

lb. 

.85 - 

.90 

lb. 

.70 - 

.75 

lb. 

.72 - 

.75 

lb. 

.57 - 

.65 

lb. 

.25 - 

.7 

lb. 

.20 - 

.2 3 

lb. 

.55 - 

.’>0 

lb. 

.23 - 

.23 1 

lb. 

.80 - 

,90' 

lb. 

.75 - 

.90 

lb. 

.25 - 

.29 

lb. 

.24 - 

.26 

gal 

1.40 - 

1.50 

gal. 

1.30 - 

1.30 

Fb. 

.07 - 

.09 

lb. 

.50 - 

.60 

lb. 

.42 - 

.43 

lb. 

.19 - 

.20 

lb. 

.22 - 

.23 

lb. 

.30 - 

.3 ; 

lb. 

.35 - 

,4( 

lb. 

.20 - 

.22 

gal. 

.25 - 

. 3C 

lb. 

.50 - 

.52 

lb. 

85 - 


]b. 

1.00 - 

1 05 

lh. 

3.00 - 

3 5C 

lb. 

,08 - 

.10 

lb. 

.95 - 

1 . 10 

lb. 

.08 - 

.09 

lb. 

.09}- 

.10 

lb. 

.10}- 

.11 

lb. 

.58 - 

.65 

lh. 

.55 - 

.60 

lb. 

.10 - 

.12 

lb. 

.30 - 

.35 

lb. 

.15 - 

.17 

lb. 

1.25- 

1.30 

lb. 

2.30 - 

2.35 

lb. 

.17 - 

.20 

lb. 

.90- 

.92 

lb. 

.10 - 

.12 

lb. 

.14 - 

.15 

lb. 

1.20 - 

1.30 

lb. 

1.25 - 

1.35 

lb. 

.17 - 

.20 

lb. 

.74 - 

il 

lb. 

.60 - 



Ajrru ao, i960 

Resorcinol, tech., kegs, . . . 
Resorcinol, pure, kegs. . . . 

1U»lt,bbl v ... .......... 


ghemical and metallurgical engineering 


Salicylic ackl, U.B.P., bbl .... 
Solvent naphtha, water- 


Rulphanilic acid, crude, bbl.... 

Thiocarbanilide, kegs 

Toluidine, kegs 


Toluene, tank cars — 

Toluene, drums 

Xylulines drums. ... 
Xylene, pure, drums. . 
Xylene, com., drums. . 


Ib. 

$1.40 - 

$1 50 

Ib. 

2.00 - 

2.10 

lb. 

.55 - 

.60 

Ib. 

.47 - 

.48 

lb. 

.50 - 

.52 

gal. 

.37 - 

.40 

r 

.22 - 
. 18 - 

.24 

.20 

Ib. 

.35 - 

.38 

lb. 

1.20 - 

1.30 

lb. 

.30- 

.35 

gal. 

gal. 

.30 - 

.35 

.35 - 

.40 

Ib. 

.45 - 

.47 

gal. 

.75 - 

.85 

gal. 

.37 


gal. 

.32 -. 



Naval Stores 


Rosin B-D. bbl 2801b. 

Rosin E-l, bbl 280 lb. 

Rosin K-N, bbl 2801b. 

Rosin W.G.-W.W., bbl 280 lb. 

Wood rosin, bbl 280 lb. 

Turnent ino, spirits of, bbl. . . gal 

Wood, steam dist., bbl gal. 

Wood, dost, dist., bbl.... gal. 

Pine tar pitch, bbl 200 lb. 

Tar, kiln burned, bbl 500 lb. 

Retort tar, bbl 500 lb. 

Rosin oil, first run, bbl gal. 

Rosin oil, second run, bbl gal 

Rosin oil, third run, bbl gal. 

Pine oil, steam dist gal. 

Pine oil, pure, dest. dist gal. 

Pine tar oil, ref 

Pme tar oil, crude, tanks 
f.o.b. Jacksonville, Fla.. . 

Pine tar oil, double ref , bbl.. . 

Pine tar, ref , thin, bbl . 

Pinewood oreosote, ref., bbl. 

Animal Oils and 

DegraH.bbl 
Grease, yellow, bbl. 

Lard oil, Extra No. I, bbl. . . 
Neutsfootoil, 20dcg. bbl. . . 

No l.bbl. .. 

Oleo Rtoarinc 

Red oil, dm! died, d.p. bbl 
Saponified, bbl 
Tallow, extra, loose 
Tallow oil, acidless, bbl . . . 


$6.15 
6.25 
6.30 
6 80 
6.20 
1.47 
1.41 
1.10 


.45 - 
.48 - 
.52 • 
.80 - 
.75 - 


6.60 
7 80 

I 48 
1 42 
I 15 
6 00 
12 00 
II 00 


Vegetable 


Castor oil, No 3, bbl 

Castor oil, No I, bbl 

Clurittwood oil, bbl. 

Coconut oil, Ceylon, bbl... . 
Ceylon, tanks, N Y 

Coconut oil, Cochin, bbl 

Corn oil, crude, bhl 

Crude, tanks, (f o b mill) 
Cottonseed oil, crude (f.o.b, 

mill), tanks lb. 

Summer yellow, bbl lb. 

Winter yellow, bbl. . lb. 

Linseed oil, raw, car lots, bbl. gal. 

Raw, tank ears (dorn.) gal. 

Boiled, cars, bbl. (dorn.).. . gal. 

Olive oil, denatured, bbl gal. 

Sulphur, (foots) bbl. . . lb 

Palm, Lagos, casks lb. 

Niger, casks lb 

Palm kernel, bbl .lb. 

Peanut oil. crude, tanks (mill) lb 

Peanut oil, refined, bbl lb. 

I’erilbt, bbl lb 

Rapeseed oil, refined, bbl... . gal. 
Rapeseed oil, blown, bbl... . gal. 
Sesame, bhl Tb. 

Soya bean (Manchurian) , bbl. lb. 
Tank, f.o.b. Pacific coast.... 11). 
Tank, (f.o.b. N.Y.) lb. 

Fish Oils 

Cod, Newfoundland, bbl.. gal. 
Menhaden, light pressed, bbl. gal. 

White bleached, bbl gal. 

Blown, bbl gal. 

Crude, tanks (f.o b. factory) gal. 
Whale No. I crude, tanks, 

coast lb. 

Winter, natural, bbl gal. 

Winter, bleached, bbl gal. 


.10 - 
.121- 
131- 
I 17 - 
I 12 - 
1 19 -. 
1 15 - 
. 10 - 
.08}-. 
.08- 
.09 - 
.13 - 
.17 
.16}- 
.84 - 
.90 - 
.13 - 

■ I ol- 


io} 

. 12 } 

.13 


.10} 

‘.081 

.09} 

.14 

"161 

.85 

.91 

.131 


$0 68 - $0 70 
.76- 

.78 -... ... 

.82 - 

.50 - 


.06}-. 
.76 - 
.79 - 


.78 

.80 


Oil Cake and Meal 


Coconut, cake. bags ton $33 00 ■ 

Copra, sun dried, bags, (c.i.f ) lb. .051 

Bun dried Pacific coast.. . lb. 05 j 

Cottonseed mpal, f.o b. mills ton 39 00 - 40 

Linseed cake, bags . ton 36 00 - . 

Linseed meal, bags. ton 38 00- 

Dye & Tanning Materials 


Albumen, blood, bbl . . . Ib. 

Albumen, egg, tech, kegs lb. 

Coclineal,bags lb. 

Cut eh, Borneo, bales lb. 

Cut ch , Rangoon, bales '$b. 

Dextrine, corn, bags 100 lb. 

Dextrine gum, bags 100 lb. 

Piviidivi. bags ton 

Fustic, sticks ton 

Fustic, ohips,batt.., Ib. 

Logwood, sticks ton 

Logwood, chips, bags. Ib. 


$0 45 - 10.50 


80- 
.35 - 
.04}- 
.13 - 
3 54 - 
3.89- 

38.00 - 39.__ 
30.00- 35.00 

.04- .05 

28.00 - 30.00 

.028- .031 


.85 
.36 
.05 
.13} 
3 59 
3.99 


gai. 

.TO - 


gal. 

.31 - 

.31} 

gal. . . . 

. . .- 

.75 

gal. . . . 

- 

.25 

gal. . . . 


.52 

uid Fats 


lb $0 03]- 

$0 04} 

lb 

08}- 

08] 

gal 

92 - 

94 

gal 1 

28 - 

1 32 

gal 

.92 - 

94 

105- 

.I0J 

lb.' 

.11}- 


lb 

11}- 


Ib 

09 - 


gal. 

96 - 

.98 

Oils ! 

lb. $0 

14 - 


lb 

14}- 


lb. 

.36 - 

” ; 38 

lb 

101- 

■ 10} 

lb 

09}- 

. 09 j 

Ib. 

101- 


lb. 

12!-. 


lb. 

101- 

' '10} 


Bumsc, leaves. Rioily, bags. . . ton 

bumac, ground, bags ton 

Rumac, domestic, bsgs ton 

Tapioca flour, bags lb. 

Extracts 

Archil, cone., bbl 

Chwrtnut, 25% tannin, tanks, 
lhvi-divj, 25% tannin, bbl.. . . 
FuBtic, crystals, bbl. 

Fustic, liouid, 42°, bbl. . . . 

Gambler, liq. ,25% tannin, bbl. 

Hematmeerys.,bbl 

Hemlock, 25% tannin, bbl.. 

1 1 ypernic, solid , drum# . 

Hypernic, liquid, 51°, bbl. ... 

Logwood, crys., bbl 

Logwood, liq., 51°, bbl 

Quebracho, solid, 65% tannin, 

bhl 

Sumac, dom., 51°, bbl 

Dry Colors 

lilacks-Carbongos, bags, f o.b. 
works ... lb. 

Lampblack, bbl lb. 

Mineral, bulk ton 

BIues-Brqpie, bbl , , , lb. 
Prussian, bbl ... .lb. 

Ultramarine, bbl lb. 

Browns, Hienna, Ital., bbl ... lb. 
Sienna, Domestic, bbl .. lb. 
Umber. Turkey, bbl lb. 

Greens Chrome, C P. Light, 
bbl . . lb. 

Chrome, oommei rial, bbl lb 
Paris, bulk . . . lb. 

Reds, Carmine No. 40, tins. . . lb. 
Oxide red, casks. . . lb. 

Para toner, kegB lb. 

Vermilion, English, bbl , . lb. 
Yellow, Chrome, C P bids lb 
Ocher, French, casks lb. 

Waxes 

Bayhcrry, bbl lb. 

Beeswax, crude, bags . lb. 

Beeswax, refined, light, bags., lb 
Beeswax, pure white, cases. . . lb. 

Candollila, bags lb 

Carnnuba, No. I, bags Ib. 

No. 2, North Country, bags lb, 
No. 3, North Country, bugs lb. 

Japan, cases lh. 

Montan, mule, bags. , . . lb. 
Paraffine, crude, match, 1 05- 

HOrn.p . lb. 

Crude, scale 124-126 m.p., 

bags , . , lb. 

Ref., 1 1 8- 120 m.p., bags. . lb. 

lief., 125 m.p., bags lb. 

Ref. 1 28- 1 30 m.p., bags.... lb. 
Ref., 1 33- 1 35 m.p., bags. . . lb. 
Ref., 135- 1 37 m.p., bags. . lh. 
Stearic acid . sgle pressed , bags lb. 

Double pressed , bags lb. 

Triple pressed , bags lb. 

Fertilizers 

Ammonium sulphate, bulk, 

f.o.b. works 500 lb 

F.a.s. doub'e bags 1 00 lb. 

Blood, dried, bulk unit 

Bone, raw, 3 and 50, ground . . ton 
Fish scrap, dom., dried, wks. . unit 
Nitrate of soda, bags .. , 1001b. 
Tankage, high grade, f.o.b. 
Chicago unit 

Phosphate rock, f.o.b. mines, 
Florida pebble, 68-72%, — ton 

Tennessee, 78-80% ton 

Potassium muriate, 80% , bags ton 
Potassium sulphate, bags basis 
90% ton 


$70.00 -872 00 

65.00 - 67,00 

40.00 - 42.00 

.05}- .06} 


lb. 

$0,17 - 

$0.18 

lb. 

.02 - 

.03 

lb. 

.04 - 

.05 

Ib. 

.20 - 

.22 

lb. 

.08 - 

.09 

lb. 

.08 - 

.09 

lb. 

.14 - 

. 18 

Ib. 

.04 - 

.05 

lb. 

.24 - 

.26 

lb. 

.14 - 

17 

lb. 

. 19 - 

.20 

lb. 

.09 - 

.10 

lb. 

.04!- 

.4)5 

lb. 

.06}- 

.07 


$0 16 - 
12 - 
35 00 - 
.55 - 
.55 - 
08 - 
.06 - 
.03}- 


32 - 
.12 - 
.30 - 
4 50 - 
10 - 
1.00 - 
I 30 - 
20 - 
. 02 }- 


$0 28 - 
.21 - 
.32 - 
.40 - 
.24 - 
.42 - 
.23 - 
.191- 
.14 - 
.04 - 


.04}- 

.03 - 
.031- 
.03 
.04 - 
.04}-. 
.05}- 
.14 
,14}- 
.16 


$0. 18 
.40 
45 00 
60 
60 
35 
14 
04 
04} 

.34 

4,70 
. 14 
I 10 
1.32 
.21 
.03 


$0.30 

.25 

.34 

.41 

.25 

.43 

.23} 

’. i5 

.04} 

.04} 

03} 


$3 30 
4 00 

30.00 
10 00 
2 65 


$3.25 - 
3.90 - 
4 50 - 
27 00 - 
3 75 - 
2.62}- 


4.25 - 4 50 


$4.00 - $4 50 
8.00- 8.25 
35.00 - 36 00 


45.67 • 


Crude Rubber 


Para — Upriver fine. . .. lb. 

Upriver coarse. . . . lh. 

Upriver caucho ball. . . lb. 
Plantation — First latex crepe lb. 
Ribbed gmoked sheets lb. 
Brown crepe, thin, 

dean .... lb. 

Amber crcpc No. I... . lb. 

Gums 

Copal, Congo, amber, bags. lb. 
East Indian, bold, bags lb. 
Manila, pale, bags ..lb. 

Pontinalc, No. 1 bags ... lb. 

Damar, Batavia, eases lb 

Singapore, No, Leases, , . lb. 
Kauri, No. Leases. . , .lb 

Ordinary chips, eases lb. 

ManjaL, Barbados, bagB lb. 

Shellac 


$ 0 , 281 - 
.26 - 
.27 - 
.32 -. 
.32}-.. 

.30}-. . 
.32 


Shellac, orange fine, bags . . , 
Orange superfine, bags.. . 
A. C. garnet, bags... 
Bleached, boneary, , 


lb. 

.lb. 

,1b. 

. lb. 

Bleached, fresh lb. 

T. N.,bags lb. 

Miscellaneous Materials 

Asbestos, No. t, 

Lo.b,, Qwbse sh.ton $500.00-... 


$0 18}- 

$0 19 

.22 - 

.23 

21 - 

22 

21 - 

.22 

31 - 

31} 

.34}- 

.35 

.62 - 

.66 

18 - 

.20 

.09 - 

.091 

10.76 - . 


.78 


.76 - . 


.86 


.75 


.72 - 

.74 


Asbestos, shingle, f.o.b., 

Quebec sh.ton $65.00 - 

Asbestos, oement, f.o.b., 

Quebec... sh.ton 20.00 - 

Barytes, grd., white, f.o b. 

mills, bbl net ton 16,00- 

Barytes, grd., off-color, 

f.o.b. mills bulk.. netton 13.00- 

BarytTe, floated, f.o.b. 

8t. Louis, bbl.. . netton 28 00 - 

Barytes, crude f o.b. 

mines.bulk .... netton 10.00- 

Cascin, bbl , tech .. , lb. . 23 - 

Clnna clay (kaolin) crude, 

f.o.b Ga net ton 7 00 - 

Washed, f.o.b. Ga , netton 8 00 - 

Powd., f.o h Ga netton 13 00 - 

Crude f.o b. Vs . . .. net ton 8 00 - 

Ground, f o.b. Va.. .netton 13.00- 

Inip., lump, bulk. , .netton 15 00 - 

Imp., powd netton 45,00 - 

Feldnpur, No. I pottery ..long ton 6 00 - 

* 5.00- 

7.00 - 


749 

$85.00 

25.00 

20.00 

15.00 


long ton 
long ton 


.ton 

4U.OO - 

ton 

50 00 - 

..ton 

14 00 - 

Ib 

.03 - 

lb 

.05 - 

lb. 

.06 - 

.ton 

2 00 - 

ton 

2 50 

ton 

17.00 - 

ton 

2.00 - 

.ton 

7 .00 - 

ton 

6.50 - 

ton 

7 00 - 

IS 

ton 

16.00 - 


No. 2 pottery 
No. I soap 

No. I Canadian, f.o b 

null long ton 25, 00 - 

Graphite, Ceylon, lump, first 

quality, bbl lb .06 - 

\ Ceylon, chit), bbl lb. .05 - 

High grade amorphous 
crude . . ton 35.00 - 

Gum arabic, amber, sorts, 

bag! .... lb. .15- 

Gum traaaoant h, sorts, bags ...lb. . 50 - 

No I, bags . , lb 1.75 - 

Kieselguhr, f o b. Cal.. 

F.o.b. N Y... 

Magnesite, crude, f o.b. Cal.. 

Pumice stone, imp., casks ... 

Dom., lump, bbl 
Dom., ground, bbl. 

Silica, glass sand, f o.b lnd. . 

Silica, sand blast, f.o.b lnd 
Kilioa, amorphous, 250-mes 
f o.b. Ill 


bogs 


bags . . 

Talc, 200 mesh, f 
Angeles, bags. 

Mineral Oils 

('rude, at Wells 

Pennsylvania. . 

Corning 

Cabell 
Somerset 
Illinois .. 

Indiana 

Kansas and Oklahoma , 28 « 
Caliiornia, 35 deg. and up. 


Motor gasoline, st cul bids 

Naphtha, V. M A P. devd, 
steel bids 

Kerosene, ref tank wagon 
Bulk, W. W export... . 

Lubricating oils 
Cylinder, Penn , dark 
Bioomless, 30 (« 31 grav. 
Paraffin, nale 
Spindle, 200, pale . . 

Petrolatum, amber, bbls . 

Paraffine wax (see waxes) 


Refractories 

Bauxite brick, 56% AljO», f o.b. 

Pittsburgh . . .... 

Chrome brick, f.o b. Eastern ship- 
ping points 

Chrome cement, 40-50% CrjOj... . 
40-45% CrjOg, wok*, f.o.b. 


11.00 

.25 

9.00 

9.00 

20.00 

12.00 
20.00 
20.00 

50.00 

7.00 

5.50 

7.50 

27.00 

.061 

.05} 

50.00 

.16 
. .60 
1.80 

42.00 

55.00 

15.00 
.05} 
.05 
.07 

2.50 

5.00 

17.50 
2.75 

8.00 

9.00 
9.00 

20.00 


UIJI . 

bbl 

~ 

2 IS - 


. bbl 

2 41 - 


, bbl 

2 20 - 


bbl. 

2 37 - 


bbl 

2 38 - 


r. bbl. 

1 50- 

$L60 

bbl. 

1 04 - 

!, Etc. 

gal. 

$0 24}- 


gal 

.23}- 


gal. 

.15 - 


. gal. 

.08 - 


gal. 

.27 - 

.30 

gal. 

.20- 

.22 

. gal. 

.24 - 

.25 

. gal. 

.25- 

.26 

. Tb. 

.05 - 

.05* 


Fireclay brick, 1st quality, 9-in. 

shapes, f.o.b Ky wks 

2nd. quality, 9-in. shapes, f.o.b. 

wks 

Magnesite brick, 9-in. straight 

(f.o.b. wks ) 

9-in. arches, wedges and keys. . . 


f.o.b. 


Silica brick, 9-in. sises, 

Chicago district 

Silica brick, 9-in siees, 

Birmingham district 

F.o.b. Mt. Union, Pa. 

Silicon carbide refract, brick, 9-in. 


f.o.b. 


ton 

$45-50 

ton 

ton 

50-52 

23-27 

ton 

23.00 

1,000 

40-46 

1,000 

36-41 

ton 

ton 

ton 

65-68 

60-85 

1,000 

48-50 

1,000 

1,000 

1,000 

48-50 

42-44 

1,100.00 


Ferro-Alloys 


Ferrotit anium, 1 5- 1 8%, 
f.o.b. Niagara Falls, 

N.Y ton 

Ferrochromium, per lb. of 

Cr, 6-8% C lb. 

4-6% C Ib. 

Ferromanganese, 78-82% 

Mn, Atlantic seabd. 

duty paid gr. ton 

Sniegeienen, 19-21% Mn.. gr. ton 
Ferromolybdenuro, 50-60% 

Mo, per lb. Mo ....lb, 

Ferrosilioon, 10-15% gr.ton 

50% gr.ton 


$200.00 -$225.00 



gr.ton 150,00- 160,00 



750 
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Ftntrotungaten, 70-80%, 

per lb. of W. lb. $0.85- f 0.90 

Farro-uranium, 35-50% of * 

(I. per lb. of V. .‘...lb. b.OO -. 

Ferro vanadium, 30-40%, , ' ’ ' 

perlb.ofV ....lb 3.75 - 4 00 

r 

Ores and Semi-finished Products 

Bauxite, dom. crushed, 
tint'd, l o l>, slnpjmig 

points 

Chrome ore Calif, rnncoie 
traits, 50% nnn CrgOg. 

C.i.f. Atlantic seaboard... 
voice, fdty , f o h ovens 
Coke, furnace, I u h. ovens... 

Fluorspar, travel, f.o.b. 

mines' Illinois . . 

Ilmenite, 5 2% Ti(h 
Manganese ore, 50% AJn, 
c i /. A (Ian i ic seaport . . unit 
Manganese ore, chemical 

(MnOj) ton 

Molybdenite, 85';, MoNj, 
per lb. Mo% N.y lb. 




. ton 

$6 50 - 

1 8 75 

. ton 

22 00 - 

21 00 

. ton 

21 00 - 

24 OJ 

, ton 

7.50 - 

8 Oil 

. ton 

6 00 - 

6 50 

ton 

19,00 - 

21 00 

lb. 

.011- 

Oil 



imriTifim » u ’* if i> u if ci if n (» (I if w :» 'I it 1 1 " f 
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.33 - 

75.00 - 80.00 


Monasite, tier unit of ThOj, 
c i.L, Atl. seaport. , . lb. 

Pyrites. 8pan , fines, c.i.f. 

Atl. seaport unit 

Pyrites, Span., furnace size, 

c.i.f. Atl. seaport unit 

Pyrites, dom. fines, f.o.b. 

mines, (Is unit 

RutUc, 95% Ti< »j . .lb. 

Tungsten, scheelite, 60% 

WO, and over, per unit 

WO, unit 

lungsten, wolframite, 60% 

WO, and over, jwr unit 
WO, . ... unit 

Uranium ore (carnotite) per 
lb. of U ? 0„ — lb. 

Uranium oxide, 96% per lb. 

U,0 8 . . lb. 

Vanadium pentoxide, 99%. , lb. 
Vanadium ore, per lb V,()s . lb. 
Zircon, washed, iron free, 
f.o.b. Pablo, Flu... . lb. 


.65 - 
.06 - 

.11*- 

.12 

.12 


.70 

08 


.12 

.12 


8.50- 8.75 


8.00- 8.25 

3.50- 3.75 


2 25 . 
12 00 - 
I 00 


2.50 

14.00 


04]- .13 


Non-Ferrous Materials 


Copper, elect roly tie .... 

Aluminum, 98 to 99%. . 

Antimony, wholesale, Chinese and 
Japanese . 

Nickel, virgin metal . . . . 

Nickel, ingot undslior 

Monel metal, shot and blocks 

Monel metal, ingot* 

Monel metal, sheet bnrs . 

Tin, 5-ton lots. Straits 

Lead, New York, spot 

Lead, K. St Louis, spot 

Zinc, spot , New Ym k .. 

Zinc, spot, 10 St Louis 

Other Metals 


('cuts per Lb. 
16]- 16] 

23 24 

81 9 
28 30 
30- 
32 00 
38 00 
45 00 
45 00 
8 00 
7 95 
7 55 
7 20 


Silver (pommcmiil) . 

or. 

J0.66J 

Cadmium 

lb. 

1.10 

Humml It (50G1I> lota).. 

. lb. 

2 55 

Cobalt 

. . lb. 

2 65 (n 2 85 

Magnesium, ingots, 99%. 

... lb. 

1.25 

Platinum. 

oz. 

115 00 

Iridium 

. . . ox. 

260.0O(<» 275.00 

Palladium ... 

on. 

79 00 

Mercury. . . 

751b. 

69.00 


Finished Metal Products 

i Warehouse Price 


Cents per Lb, 
25.50 
30.75 
25.25 
19 50 
17.00 
21.10 
22 00 
24 25 
29 00 
25.25 
23 50 


Copper sheets, hot rolled . ... 

Copper bottoms 

Copper rods 

High brass wire 

High brass rods 

Low brass wire 

Low brass rods 

Erased brass tubing 

Erased bronse t ubing 
Seamless copper t nbmg .... 

Seamless high brass tubing. . 

OLD METALS — The following are the dealers’ 
purchasing prices in cents per pound: 

Copper, heavy and crucible ... . II. J0(o 11,50 

Copper, heavy and wire II 25(a 11.50 

Copper, light and bottoms 9.25(«> 9.50 

Lead, heavy 5.75(3) 6.00 

Lead, tea 3 50(3) 3 75 

Erase, heavy 6 25(a) 6 40 

Brass, light 5. 35«* 5.75 

No, 1 yellow brass turnings 6.30(<6 6.50 

Zinc 3.50(3) 4.00 

Structural Material 

The following base prices per 100 lb. are for 
structural shapes 3 In. by i in. and larger, and plates 
warehouses in the 


* in. and heavier, from jobbers’ 
cities named: 

New York 

Structural shapes $3.29 

Soft steel bars 3.19 

Soft steel bar shapes 3.19 

Soft steel bands 3.29 

Plates, * to 1 in. thick 3.29 


Chi, 


wr 

3.04 

3.04 
3 ' 

3 


Industrial 
* Developments 

llrumcit The Lee Tire & Rubber Co., 
Cnnshol un'kvn, Pa., has advanced inanu- 
fneture to a capacity schedule of 2,500 tires 
a dni, and will continue on tins basis for 
.in indefinite period. 


M tsuici.LA b Kors— The Grasselli Chemical 
C» has udv.imed production at its plant at 
iyMizabeth, N. J., increasing 


The Manhattan Rubber Mfg. Co., Passaic, 
N .1 . manufacturer of mechanical rubber 
pioduets, is maintaining capiicity operations 
.it its mill, and has advanced the wages of 
employees 10 per cent, effective April 1. 

The Allentown leather & Pelting Co., 
Allentown, Pa., recently organized, has com- 
menced production at its new local plant 
and plans to develop capacity at an early 
date Additional workers will be added to 
tin* force. 

Tho McGraw Tire & Rubber Co., East 
Palestine. () , has suspended operations and 
notified the working force, totaling 2,500 
pei sons that It is Indefinite when the plant 
will leopen. Operations huve been on a 
pint-time basis ror several weeks past. 

The New York Belting & Packing Co., 
Passaic, N. J., is operating at maximum at 
its local mills, and will continue on this 
basis for some time to untie, Employees 
have been given a wage advance of 10 per 
( erit 

The Kolly-Sprlngfleld Tire Co., Cumber- 
land, Aid., is running full at its new local 
mill, as well as at its smaller plant at 
Akion, O, with gross output at the two 
plants of 7.000 tires a day, oj about 50 per 
eenl in excess of the figures at this time a 
year ago. 

The Goodyear Tire & Rubber Co.. Akron, 
i>, is producing on an average of 30,000 to 
30.500 tires per day. giving employment to 
a woiking force of 13 300 poisons. This 

< ompares with a production record In April, 
1!I2I>. two yen is ago, of 35,780 thes a day, 
with ti working force of 33.257 persons, 
showing the present greater plant and 1 ibor 
• file icm > The operatives are now working 
on a 10 per cent bonus plan, re -entlv 
adopted 

Glass — M int glass manufuctuiers in the 
\ i < i n 1 1 > of Millville, N .1 , are holding to 
lull < apaeltj . with greatest available work- 
ing fun es There will be no compulsory 
shut-down this year, in accordance with 
agi cement with operatives, and the only 

< iirtailment anticipated for months to come 
will he caused b> necessary equipment re- 
pans. 

The Illinois Glass Co, Chicago. Ill is 
said to he negotiating for the sale of’ its 
Plant at Mlnotola, N. J recently abandoned 
for a new and larger plant in a neighboring 
district It is expected thatl the local 
fat lory will be reopened at an oiuly date 

All sheet glass and window glass plants 
m western Pennsylvania are holding to 
maximum production schedules and every 
yffoit is being made to secure additional 
labor The mills will continue on the pres- 
ent basis for a number of months to come 

The Pennsylvania Glass Sand Co., Han- 
eoek. Md„ has resumed full operations at 
its plant, following n brief suspens’on 
caused by a strike of about 50 of the men, 
who demanded a fiat wage advance of $1 a 
da> The company has agreed to an in- 
erense of 50 cents, and this has been ac- 
cepted by the operatives. 


Cement -All mills in the I,ehlgh 
contlnulni 


Valley 
ng under 


district, Pennsylvania, are 

maximum production schedules, and" giving 
employment to all available men. A call 
is out for more operatives, and advanced 
wage scales have been adopted to attract 
workers. The Lehigh Portland Cement Co., 
New Castle, has announced an increase of 
10 per cent, affecting about 800 men at the 
local mills. The Atlas Portland Cement Co. 
Northampton, has made a similar advance. 
The other smaller mills are expected to 
follow before the close of the month. 

The Riverside 
Riverside, Calif, 


Portland Cement Co., 
i* running under a heavy 


divers ia «, cam, is running under a heavy 
ti *L ro tr tio ! 8Che ™*!« at its plant with full 

:!’ ssatJasswr* * ch6du,e wm * c ° n - 


GrasseUl, in 

the working limit's from 9 to hours 
day. Wages have also been advanced 3 
cents un lwur The plant is giving employ- 
ment to about 1.500 operatives. 

Tho American Powder Mills, Inc., Con- 
cord, N. H., is giving employment to ap- 
proximately 15 0 persons at its black powder 
and smokeless powder plants, on a full time 
basis. Wages have been advanced 20 per 
cent, effective at once. 

Employees at the plant of the Long Val- 
ley Paint Co., Hancock, near Reading, Pa., 
have declared a strike, with demand for in- 
ereased wages The plant lias been com- 
pelled to curtail production, pending a set- 
tlement. 

The Diamond State Fiber Co., Bridge- 
port, Pa., is giving employment to more 
than 1,000 operatives on a full-time basis, 
and will maintain production at this basis 
for an indefinite period. Wages have re- 
cently been increased 5 cents an hour, or 
50 cents a day. 


Construction and 
Operation 

Alabama 

Pkll City — The Anniston Refractories 
Co., Anniston, has plans for the construction 
ot a new plant on local site for the manu- 
facture of firebrick and refractory shapes 
Six kilns will be built. 

California 

San Francisco — The Glidden Co , Madi- 
son Ave., N. W r , Cleveland, O, manufac- 
turer of paints, varnishes, etc., 1ms acquired 
the plant of the Natoma Rice Mills, Hubbe] 
St., near 16th St, for a consideration of 
$300,000, and will remodel and improve the 
factory for a new branch works. The struc- 
ture is i-story totaling 50,1)00 sq.ft of 
space, and equipment will be Installed to 
give employment to about 150 operatives 

Riverside The Snowolene Refining Co., 
Pacific Mutual Bldg, Txis Angeles with 
plant at Florence Ave and Alameda St., 
that city, is negotiating for a site at River- 
side for the construction of a gasoline-refin- 
ing plant, to he equipped for a handling ca- 
pacity of 1,000 bhl. of crude oil per day. 
It is estimated to cost $300,000, with ma- 
chinery. F. E Snowden and Ralph Arnold 
head the company, 

Coalimia — The Mohawk Oil Co, recently 
organized to take over the plants and prop- 
erties of the Coalinga -Mohawk Oil Co. and 
the Continental Refining Co , has plans for 
the construction of a new refining plant in 
the Santa Fe Springs district. A bond Issue 
of $500,000 has been sold to defray tho cost 
Alfred L Meyerstoln is president 

San Dikuo Elbert M. Vail, president of 
the California Chemical Co., and Stanley 
H, Barrows, president of the National Kel- 
lestone Co., are planning for the Joint erec- 
tion of a new plant on local site for the 
manufacture of an oxychloride cement, pro- 
duced under a special chemical process. It 
will cost approximately $60,000. 

Sisson — J. F. Mackey, formerly connected 
with the Kaiser Construction Co., has or- 
ganized a company to operate a local plant 
for tho manufacture ot cement and con- 
crete products. 

Ventura— The Seaside Refinery Co. has 
acquired a local site of 8 acres, for the 
erection of a new oil-refining plant, to cost 
about $80,000, with equipment It will be 
designed to handle light oils only. 

Florida 

J acksonyillb — T he Non-Acid Fertiliser 
& Chemical Co., Lakeland, Fla., Is perfect- 
ing plans for the erection of & new branch 
plant here A - ■ * 
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Illinois 

Chicago- T he Midwest Sugar Refining 
Co recently organized, has acquired the 
beet sugar “and glucose mills of Charles 
pope Riverdale, near Chicago, with adjoin- 
ing tract of 14 acres of land. Plans are 
in preparation for remodeling the existing 
works, to include the Installation of addi- 
tional machinery, estimated to cost $125,000. 
A second plant unit will also be built at an 
early date, with capacity of 50.000 tons per 
annum, estimated to cost $1,000,000. with 
machinery. The plant will be arranged to 
refine both cane and beet sugars. Theodore 
W. Ilunte, head of Bunte Bothers. 730 West 
Munroe St., confectioners, is president of 
the new company. 

Louisiana 

New Orleans— The Amalgamated Sea- 
port Petroleum Co., organized with a capi- 
tal of $25,000,000, has acquired a tract of 
land on the Mississippi River, near the city, 
and plans for the construction of a large 
oil refinery. Plans for the first unit arc be- 
ing prepared ; it is estimated to cost $1,500,- 
000, with machinery. 

Maryland 

Baltimore — The Baltimore Paint & Color 
Works, Inc., Frederick and Calverton Rd.s., 
will soon commence the rebuilding of the 
portion of Its plant destroyed by fire April 
11, with loss estimated at $50,000 Albert 
A Shuger is general manager. 

Massachusetts 

East Boston — The Acme White Bead & 
Color Works, Inc.. 266 Bordet* St , plans 
for the early rebuilding of the portion of its 
plant destroyed by fire. April 6, with loss 
approximating $65,000, Including equipment 

Fall River — The E. S. Park’s Shellac Co., 
South Main and Oliver Sts., will erect a 
new 1 -story building at its plant, 50x100 
ft . to cost about $20,000. 


Pennsylvania 


New Jersey 


Arlington — E. 1 du Pont dc Nemours & 
Co. Forest St., will commence the construc- 
tion of a new fume stack at the nitration 
house at its local plant, to replace a stack 
recently destroyed. 

Cartaret — The Cartaret Oil & Refining 
Co has plans for an addition to its local 
oil storage and distributing plant 

New York 

Buffalo— The Federal Concrete Co. In<\, 
has commenced exenvationB for ji new plant 
on property recently acquired at Wvoming 
and Kensington Avea., for the manufacture 
of cement and concrete products. It will 
consist of a number of buildings with mam 
structure 85x110 ft., estimated to cost $35.- 
000 W. E, Jones is president. 

Ohio 

Warren -The Trumbull-CliffB Furnace 
Co. will construct a battery of 47 byprod- 
uct coke ovens, Koppers type, with an auxi- 
liary plant for gas and tar recovery, and 
for the production of benzol and ammonia 
sulphate. The project is estimated to cost 
$3,000,000, and bonds for th’s amount have 
been sold Willlnm G. Mather is president. 

Akron — Plans have been completed for 
the construction of a plant for the produc- 
tion of alum for use at the municipal filtra- 
tion plant to be equipped for a capacity of 
approximately 1,000 tons a year. M. I . 
Tucker is city manager. In charge. 

Oklahoma 

Ardmore — The Pure Oil Co., Pure Oil 
Bldg., Columbus. O., will make extcna’ons 
and improvements at its local oll-reflning 
plant, Including the installation of new proc- 
ess stills and other equipment, estimated to 
cost $250,000. 

Tulsa — The Roxana Petroleum Corp., 
Roxana, 111., operating a local plant, has ac- 
quired a tract of 200 acres of land near 
Wichita, Kan., as a site for a new refining 
plant, to be equipped to handle 10.000 bbl. 
of crude oil per day. It is estimated to cost 
$8,500,000, with machinery. 

Wynnjbwood — T he Texas-Pacific Coal & 
Oil Co. has constructiovl under way on a 
new oil refining plant, and will soon com- 
mence the installation of machinery. 

Guthrie — The Pioneer Petroleum Co. has 
work in progress on extensions and im- 
provements to the oH refinery of the Carbo 
Refining Co., recently acquired, and wm In- 
stall considerable additional equipment. 


Springdale — The Hcidenkarap Plate 
Glass Corp.. recently organized to acquire 
the local plant and business of the com- 
pany of the same name, has pluns in prog- 
ress for the construction of a number of 
new buildings to Increase the capacity about 
5i» per cent The expans’on is estimated to 
cost close to $1 000,000, and bonds for this 
amount have been sold Frank E Trout- 
man is vice-president and general manager. 

Philadelphia — The W. J McCahan 
Sugar Refining & Molasses Fo , Foot of 
Tasker St . 1ms conmionced the construction 
of an addition to its sugar refinery, esti- 
mated to cost about $4 25,000. To carry 
out this project and other expansion, the 
company is disposing of preferred stock for 
$1,767,000. H. B. Young Is secretary 

Tennessee 

Nahhvii.lf — The Bon Air Chemical Co., 
recently organized with a capital of $1,000,- 
000, has*tentativc plans under way for the 
erection of a new plant on local site. M P. 
O'Connor heads the company. 

Chattanooga — The Chattanooga-Burdctt 
Oxygen Co., 1270 Market St, manufacturer 
of industrial oxygen products, has plans In 
progress for the erection of an addition to 
its plant in the Alton Park section to double, 
approximately, the present output. It is 
estimated to cost $100,000. W. K. Hen- 
dricks is general manager. 

Knoxville — W. G. Ixiwe & Co , manufac- 
turer of leather products arc planning for 
the erection of a new 2-story plant, 35 x 125 
ft., to cost about $30,000. 

Texas 

Fort Worth — The Southwestern Port- 
land Cement Co., El Paso, has acquired ft 
tract of land on Sycamore Creek, near Fort 
Worth, as a site for a new cement mill. The 
initial plant will have a capacity of ap- 
proximately 3,000 bbl per day, and is esti- 
mated to cost dose to $500,000 

Houston — The Texas Co., Houston, and 
17 Battery PI., New York. haH prel'mlnary 
plans in progress for the construction of 
new units at its refining plants at Port 
Arthur and Port Neehos Tex., for large in- 
crease in production The project will be 
carried out in conjunction with similar ex- 
pansion at other refineries of the company 
at West Tulsa, Okla ; Casper, Wyo ; and 
Lockport, Til.. during the coming monthB. A 


Canada 

Montreal, Qub. — T he National Cement 
Co., recently organized with a capital of 
$4,000,000, has plans In progress for the 
construction of a now cement mill on site 
purchased near the St. Lawrence River, to 
consist of a number of units, estimated to 
cost in excess of $1,000,000. Work will be 
commenced in about 60 days. Isaie Lap- 
lante. Fall River, Mass, Is president, and 
Edmond Cote, of the same city, treasurer 
ami general manager. 


New Companies 

Herman Chemical Co ok Nbw Jersey, 
Jersey City , chemicals and chemical by- 
products; $25,000. Incorporators; C. F, 
Reynolds, M. Goodman and S Wormser. 
Representative: Frank J. Higgins, 15 Ex- 
change Place, Jersey City. 

Modern Dye & Chemical Co., 212 Union 
St. Providence, R. I., organized; chemicals 
and dyestuffs. George Decker heads the 
company. 

CiTifcs Service Oil Co., 208 South La 
Salle St., Chicago, 111.; refined oils; $250.- 
000. Incorporators: Austin H SmVth, A. 
Karvatt and L. K Edmondson. 

Tout Fluorspar Co., Evansville, Ind. ; 
fluorspar and kindred products, capital. 
$50,000. Incorporators: James F. Engle. 
Charles H. Parsons and Mark N. Foley, 
all of Evansville 

Cato Tire & Rubber Co., Anniston, Ala. ; 
rubber products ; $95,000. Jl W. Cato, 
president, and W. W. Btansell, secretary- 
treasurer, both of Anniston. 

Schakfkr-Allerb Chemical Co , Pitts- 
burgh, Pa ; chemicals and chemical by- 
products : $100,000. Incorporators: John 
C SohafTei, A. F. Cooke and Albert H. 
Aliens, Jr,, Pittsburgh. Representative : 
Capital TruHt Co. of Delaware, Dover, Del. 

West Disinfecting Co.. Dallas, Tex.: 
chemicals; $10,000. Incorporators: M. B. 
and 1 J. Marcuse, both of Dallas. 

Walsh Chemical Co , St. Louis, Mo. : 
chemicals and chemical byproducts ; $100,- 
000. Incorporators • J. D. Poe, M. Walsh 
and A G Kirschbaum. nil of St U>uJ». 

Pontiac Cement Products Co , Pontiac, 
Mich ; cement. $50,000 Incorporators: 
W J. Hogan, M. A. Benson and H. A. 
Freeman, 22 Lexington Place, Pontiac. 

LOCKPOIT, III., during uie ruining iutim.nn. El- TBJANO OIL Co . Post vJl* 

fund of $10,^00,000 has been arranged for fined pet t oleum piodudH, $;>!J0,0t)0. Jo nn 
• A. Sullivan, president; and Arthur J. 

1 jawrrnoe, treasurer, 265 Newbury St., 


the entire expansion. 

Acme — The Certain-teed Products Corp., 
St Louis, Mo , Is planning for extensions 
in the local plant of the Acme Cement 
Plaster Co, utilizing gypsum deposits in 
this district. The Acme company was re- 
cently acquired for a consideration said to 
be in excess of $2,000,000, Including mills 
in other parts of the country. It is pur- 
posed to increase the output of the local 
plant with tlie installation of considerable 
machinery. 

Manchester — The Texas Portland Ce- 
ment Co., Dallas, has commenced the erec- 
tion of additions to Its local mill to increase 
the annual output to an 800,000-bbl. rating. 
Considerable additional machinery will be 
installed. The work will cost In excess of 
$150,000. 

Caddo- — The Mid -Kansas Oil Co., has 
plans for the rebuilding of the portion of Its 
gasoline-refining plant, recently destroyed 
by fire with loss estimated at $50,000. 

Vermont 

Rutland — The Rutland Evaporator Co. 
has tentative plans for the rebuilding of the 
portion of its plant, destroyed by fire. 
April 1, with loss estimated at $40,000. 


Boston. 

Reinkai: 
Middlesex 
fertilize! s 
Francis T 


Process Co, Inc., Essex and 
Turnpike, Elizabeth, N. J- : 
nid chemicals Incorporators : 
White, H. H. A. Meyn and 


Washington 

Vancouver — The Columbia River Paper 
Mills Corp.. will break ground at once for 
the find unit of its proposed local mill. The 
entire plant, with machinery, is estimated 
to cost in excess of $1,000,000. 

We*t Virginia 

Fairmont — The Dixie Co., has com- 
menced the construction of a new 2-story 
oil refining plant, 50x100 ft. A laboratory 
will be installed. 

Kbnova — The Basic Products Co., has 
perfected plans for the erection of a new 

S lant addition to be equipped for the pro- 
uction of lime for construction service. It 
is planned to have the unit ready for uie 
early In the summer. 


Thomas MiE<*il«*an. 

Fi.ynt Paint Hi Varnish Co., Cleveland, 
O. : paints, varnish, oils, etc. ; $10,000. 

Incut iterators- Wilton B Flynt. Jr., and 
W. 11 Hasson, both of Cleveland. 

Martin Chemical Co., Inc.. Brooklyn. 
N. Y. ; chemicals and chemical byproducts ; 
$10,000 Incorporators: M. and J. Marietta, 
and G. Dlsnlvo Representative: H Lee, 
36 West 44th Ht. # 

W. H. Metzger Co., Tno., 914 South 
Main St., Bloomington, III.; Insecticides 
and chemical compositions ; $19,000. In- 
corporators* W. II Metzger, Thomas »• 
Weldon and W. 1>. Alexander. 

Wallace & Tiernan Pando Co., Belle- 
ville, N, J. ; chemicals and chemical by- 
products : $25,000 Incorporators: J. C. 
Baker, Gerald D. Pcet and William J. 
Orchard, 11 Mill St. 

Ross SKOUNDA Oil Co., Teredo, Tex. ; 
petroleum products; $150,000. Incorpo- 
rators: W. C. Bobb, J. F. Ross and T. C. 
Mann, all of Laredo. 

United States Liquid Rubber Paint 
Co., New York, N. Y. ; special paints and 
varnishes; $1,000,000. Incorporators: 
Samuel Waxman, J. A. Lehman and Sidney 
B. Klee, Representative: Arley B. Magee, 
Dover, Del. 

Leather Dyes Meg. Co., 408-10 Adams 
St., Newark, N. J., organized; dyes and 
chemicals. John O. Pilar heads the 
company. 

New England Oil, Paint & Varnish 
Co,, Boston, Mass. ; paints, varnishes, etc. I 
1,000 shares of stock, no par value. Lyford 
A. Marrow, president; Herbert O. Brackett, 
Reading, Mass., treasurer and representa- 
tive. 

Sparks Rubber Co.. Philadelphia, Pa. ; 
rubber products; $25,000. H. u Jenkins, 
Devon, Pa., treasurer and representative, 
N. S. M. JUwbaboh Corp., New York, 
N, Y. ; chemicals ; «10,000. Incorporators ; 
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F. K. Fairchild, W. H. Smith and II. G. 
Samson. Representative: Kelly & Blinn, 
200 Broadway. 

Southern Portland Cement Co., Wil- 
mington, Del. ; cement, $6,000,000. Repre- 
sentative: Corporation Trust Co. of 

America, du Pont Bldg., Wilmington. • 
David II. Tiffany Coup., Rochester. N. 
Y. ; tires and other rubber products ; $50,- 
000. Incorporators- D. H. aud II. R. 
Tiffany, and G. A. Fritsche. Representa- 
tive : E. O. Kedfern, Insurance Bldg . 
Rochester. 

Hcqhrr & Co.. Inc, 910 South Michigan 
Ave., Chicago, 111. ; petroleum products ; 
50,000. Incorporators : Ernest L. Hughes, 
. K. Hauronic and F. 1*. Page*. 

Home Paint Co, Inc.. Birmingham, Ala ; 

f iaints and varnishes; $25,000. Incorpora - 
ors: C. R. Barrett, Howe C. Benson and 
K. G. Smith, all of Birmingham. 

Pratt-Hkwitt Oil Corf , Beeville, Tex. ; 
petroleum products ; $5,000,000. Incorpo- 
rators : R H. Hawn, Refugio, Tex.: J. W 
Kubuk and Lamar Folda, Beeville. Repre- 
sentative : Corporation Trust Co of Amer- 
ica, du Pont Bldg., Wilmington, Del. 

Panama City Tar & Turpentine Co , 
Panama City, Fla. ; turpentine and affiliated 
products; $10,000. A. M. Lewis, Panama 
City, heads the company. 

Athol Rubber Co , Detroit, Mich., rub- 
ber products; $500,000. Incorporators* 
Hugo Miller, Clemens H. Davis, and Hugo 
Scherer, Grosse Pointc Farms, Mich. 

Strphknson-M idler Ijcathkr Co., New 
York, N. Y. : leather. $25,000 Incorpora- 
tors : C. R, Stephenson, Sr and Jr , and 
W. D. Millar, Representative: Woodward, 
Dennis & Buehler, 261 Broadway, New 
York. 

Florman I’aint Co, Amarillo, Tex , 
paints and varnishes, $25 000 Incorpora- 
tors: H., M. S., and L Florman, nil of 
Amarillo. 

Root Oil Co, South Bend, Ind : petro- 
leum products: $300,000 Incorporators 
Louis J. and H J Root, and Daniel S 
Brooks, all of South Bend. 


Industrial Notes 

The Oilgear Co., of Milwaukee. Wis., 
manufacturer of hydraulic presses, broach- 
ing machines, variable delivery pumps and 
variable speed drives, has appointed the 
Cleveland Duplex Machinery Co., Inc., 1224 
West 6th St., Cleveland, as its reprosen ta- 
live in the northern Ohio territory. 

Thw Westjnqhousb Electric & Manu- 
facturing Co., East Pittsburgh, Pa., an- 
nounces that Ray P. Jackson, manager of 
the materials and process engineering de- 
partment, and Marsden H. Hunt, ceramic 
engineer, will have charge of the new high- 
voltage insulator plant of the Westinghouse 
Co at Emeryville, Calif., near San Fran- 
cisco, which will be completed and operated 
in several months. Mr. Jackson will be 
manager of the new porcelain plant and 
Mr Hunt will be superintendent. 

Tub Eureka Steel Products Co., with 
temporary offices at 205 New England Life 
Bldg., Kansas City, Mo., has been organized 
by A. A. Kramer, John P. Harris and F. C. 
Buchanan, to manufacture a new acid- and 
corrosion-proof alloy "Akramium.” 

William A. Rogers has been elected 
chairman of the board of Rogers, Brown & 
Co , Buffalo, N. Y., manufacturers of pig 
iron, ferro-alloys, etc. Other officers elected 
were William S. RogerB, president ; Hugh 
Kennedy nnd C R. Holzworth, vice-presi- 
dents ; David G. Williams, treasurer, and 
Charles H. Byron, secretary. Mr. Holz- 
worth was formerly general manager at 
the plant of the St. Louis Coko & Chemical 
Co , Granite City, 111. 

The Chain Belt Co., Milwaukee, Wis., 
announces that Clifford F. Messinger, for 
the past 3 years general sales manager, has 
been elected second vice-preBident. 

The Metal & Thermit Corf., New York, 
N Y , has appointed Charles F. Loderer 
general supervisor of rail welding, to as- 
sume entire charge of all technical work in 
the field. This company also announces 
that the Pittsburgh branch will move May 1 
to 1514 Fayette St., N. S. In order to take 
care of business a modern welding shop Is 


now being constructed at the new quarters 
and will be equipped with facilities for mak- 
ing Thermit welding repairs and rellning 
crucibles. A large stock of Thermit equip- 
ment sind materials will be carried at all 
times. 

The Lion Oil & Refining Co., Kansas 
City, Mo„ moved Its traffic and car ac- 
counting departments on April 1 to its El 
Dorado. Ark., office and all work connected 
with tnese departments will be handled 
directly from El Dorado. 

The Chase Metal Works, Watcrbury, 
Conn., has added an Atlanta, Ga., office to 
its other sales offices. J, G. Weddington 
will have charge of the office, which is lo- 
cated at 804 Rhodes Bldg., Atlanta, Ga. 

Perry & Webster, Inc., New York, an- 
nounces a reorganization. Robert S. Perry 
has acquired majority stock ownership to- 
gether with direction of the management 
and control of the methods of doing busi- 
ness. A. W. Karnopp has succeeded as 
vice-president and chief engineer in place of 
P. W. Webster, who no longer has any 
executive connection with the business acti- 
vities of the company. 

The Labour Co. is closing its office at 8 
South Dearborn St., Chicago, and is moving 
to its own plant at Chicago Heights, 111. 

The Walter A. Zblnicker Supply Co., 
of St. Louis, Mo., which has been located 
for 20 yearB at 325 Locust St., has moved 
to the Chamber of Commerce Bldg., 511 
Locust St. 

Richards & Gkikr, of New York, patent 
and trademark attorneys, announce the fol- 
lowing additions to their staff: Joseph Far- 
Icy. formerly an assistant examiner in the 
U. S Patent Office ; Henry Ruhl, trademark 
specialist, and Fritz Zeigler, Jr., attorney 
and counselor-at-law. 

The Mechanical Appliance Co , Mil- 
waukee, Wis., has changed its name to the 
Louis Allis Co. 

The Cutler-Hammer Mfg. Co.. Milkau- 
kee, Wis., announces that the Pittsburgh 
office of the central district will move May 
1 from the Farmers Bank Bldg., to Rooms 
950 to 953 Century Building. A. G. Pierce 
is manager. 


Industrial Finances 

Wolf Oil Coin*., Bristow, Pa , increased 
capital from $1,000,000 to $3,000,000 for 
genera 1 expansion. 

Newaygo Portland Cement Co , Neway- 
go, Mich., increased capital from $945,000 
to $1,696,000 for expansion. 

Eureka Glass Works, Ini*., 85 Hope St , 
Brooklyn, N. Y., increased capital from 
$15,000 to $150,000 for expansion. 

Montgomery Chemical Works. Inc, 
Hamtramck, Mich , has filed notice of dis- 
solution. 

Liberty Cotton Oil Mill, Inc, Clayton, 
N. C., Increased capital from $120,000 to 
$300,000 for plant extensions and geneial 
financing, 

Stoll Oil Refining Co. Louisville. Ky . 
increased capital from $500,000 to $650,000 
for proposed expansion 

Kmkkn Chemical Co., 14th St, Long 
Island City, N. Y., has filed notice of dis- 
solution. , 

Receivers for the Eastern Potash Co , 
New York. N. Y.. with plant in Raritan 
Township, near New Brunswick. N J., are 
arranging for a reorganization of the com- 
pany and payment in full to creditors It 
is purposed to place the plant in operation. 

Kennecott Coffer Corf., 120 Broadway, 
Now York, N. Y . increased capital from 
$15,000,000 to $25,000,000, a portion of the 
proceeds to be used for securing a con- 
trolling Interest in the Utah Copper Co, 
Salt I^ake City, Utah. 

Phillips Petroleum Co.. Bartlesville, 
Okla., Increased capital from 1,000 000 to 
2,000,000 shares of stock, no par value, for 
general extensions 

H. H Taylor, First National Bank, Kin- 
ston, N. C„ and A L Cavenaugh, Beul&h- 
ville N. c, have been appointed receivers 
for the Seminole Phosphate Co.. Golds- 
boro, N. C , manufacturer of fertilizers. 

Drvok & Rrynoids Co , Inc., 101 Fulton 
8t.. New York, N. Y., manufacturer of 
paints, varnishes, etc., Increased capital 
from $5,000,000 to $7,000,000 for general 
expansion. 

Waterproofed Products Co , Oakland, 
Cal., manufacturer of waterproofing com- 
pounds, metal-preverslng paints, etc., has 
disposed of stock for $115,000 for plant 
expansion. 

Receivers have been appointed for the 
Constantin Refining Co.; Tulsa, Okla. The 
local oK refinery will toe continued In opera- 
tion. 


Coming Meetings and Events 


American Association of Cereal Chem- 
ists will hold its ninth annual convention 
at 1 Tot cl Sherman, Chicago, June 4 to 9. 

American Association of Engineers will 
hold its annual convention in Norfolk, Va., 
M;»> 7 to 9. 


American Electrochemical Society will 
hold its spring meeting May 3, 4 and 6, 
1923, at the Commodore Hotel, New York. 

American Elkctroflatkrh Society will 
hold its eleventh annual meeting at Provi- 
dence, R. I., July 2 to 5. 

American Foundrymrn’s Association 
will hold u meeting in Cleveland, O , April 
30 to Ma.v 3. The Institute of Metals will 
hold several Joint sessions during this time. 

American Gas Association will hold Its 
annual convention the week of Oct. 15 at 
Atlantic City. An elaborate exhibition of 
gas- making and gas-utilization equipment 
is planned. 

American Institute of Chemical Engi- 
neers will hold its summer meeting June 
20-23 at Wilmington. Del. 

American J .bather Chemists Associa- 
tion will hold its twentieth annual con- 
vention at the Greenbrier, White Sulphur 
Springs, W. Va., June 7, 8 and 9. 

American Oil Chemists' Society will 
hold its annual meeting at the Eastman 
Hotel, Hot Springs, Ark., April 30 and 
May 1. 

American Society of Mechanical Engi- 
neers will hold its spring meeting May 28 
to 31 in Montreal, Canada. 

American Society for Testing Mate- 
rials will hold its twenty-sixth annual meet- 
ing at the Chalfonte-Haddon Hall Hotel, 
Atlantic City, beginning Monday, June 25. 
1928, and ending either Friday or Satur- 
day of (hat week. 

American Welding Society will hold tta 
annual meeting April 25 to 27 at the Engi- 
neering Societies Building, New York. 

American Zino Institute, Inc., will hold 
Its fifth annual meeting at the Hotel Chase, 
St. Louis, May 7 and 8. 

Canadian Institute of Chemistry will 
hold its annual meeting in Toronto, May 29 
to 81. 


Chamber of Commerce of the United 
States will hold Its eleventh annual meet- 
ing in New York May 7 to 11. 

Interstate Cotton Seed Crushers As- 
sociation will hold Its annual convention 
at Hot Springs, Ark., May 2 to 4. 


Iron and Steel Institute (London) will 
hold Its annual meeting May 10 and 11 at 
the House of the Institution of Civil Engi- 
neers, London, S. W. 1. 

National Association of Manufactur- 
ers of the United .States of America will 
meet in annual conference May 11 to 16, 
inclusive, at the Waldorf-Astoria, New York 
City. 

National Exposition of Chemical In- 
dustries (Ninth) will be held in New York 
Sept. 17-22. 

National Fertilizer Association will 
hold its thirtieth annual convention at White 
Sulphur Springs, W. Va., the week of 
June 11. 


National Foreign Trade Council has 
postponed its annual conference from April 
25. 26 and 27, to May 2, 3 and 4. It will be 
held in New Orleans, La. 

National Lime Association will hold its 
fifth annual convention at the Hotel Com- 
modore, New York City, June 18 to 16. 

National Symposium on Colloid Chem- 
istry will be held at the University of Wis- 
consin, June 12 to 15. 

New Jersey Chemical Society holds a 
meeting at Stetters Restaurant, 842 Broad 
St., Newark, N. J., tho second Mondav of 
every month. 

Pacific Division, American Association 
for the advancement of Science, will hold 
its seventh annual meeting at the University 
of Southern California, Los Angeles, Sept. 
17 to 20, in conjunction, with tne summer 
session of the national association and a 
meeting of the Southwestern Division of 
the National Association. 

Society of Chemical Industry. Cana- 
dian Section, will meet In Toronto, May 


Society for Steel Treating — Eastern 
sectional meeting will be held June 14 and 
15, In Bethlehem, Pa. 


. following meetings are scheduled to be 
held in Humford Hall, Chemists’ Club, Bast 
41st St., New York. pity: May 4— American 
Chemical Society, tegular meeting, May 11 
— Socidtd de Chlmie Industrlelle (In charge) 
American Chemical Society, American Elec- 
trochemical Society. Society of Chemical 


meeting. 
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George K. Burgess, 

Director Bureau of Standards 

O UR industries will welcome the appointment of 
George K. Burgess as director of the United 
States Bureau of Standards. To them this will be a 
well-deserved recognition of a man who has long been 
associated with fundamental problems in the metal- 
lurgical field, to which ho has made contributions of 
great importance. These industries will, to be sun*, 
regret that they must share so eminent an investigator 
with other industries, for, as a result of his appoint- 
ment to the directorship, Dr. Burgess will doubtless 
find it necessary to turn over to others many of the 
important metallurgical investigations he has so ably 
directed. But the promotion to the directorship is so 
eminently fitting and so well deserved that all will 
rejoice in his selection. 

Any position of as great importance as the director- 
ship of the Bureau of Standards is a matter of deep 
concern to the industries; all want to know what policy 
will be followed. In this case there is no cause for 
apprehension, for the new director has been associated 
with the bureau for 20 years and has been largely 
responsible for the development of some of its most 
successful work and policies. Industry can therefore 
feel full confidence in the continuation and enlarge- 
ment of the service this institution has so splendidly 
given to all branches of business. 

In this appointment, too, there is a recognition of 
the importance of fundamental research. The work 
done by the Division of Metallurgy under Dr. BURGESS' 
direction has invariably been of the type that industry 
welcomes. It has been planned only after conference 
with industrial representatives in order that it will be 
of maximum usefulness to industry. Yet it has always 
been guided by the thought that the bureau should 
deal with fundamentals and not with those problems of 
industrial research that can be managed quite as well 
or even better in industrial laboratories or by consult- 
ing engineers. Some of the other sections of the bureau 
have not been so fortunate in their plans and other 
branches of industry may have had some feeling that 
the bureau has unduly encroached upon the field of in- 
dustry. It will perhaps be impossible to correct all 
such cases immediately, but we can look forward with 
confidence to the new director's judgment and his 
unswerving devotion to the general good. He first of 
all is a good scientist, but secondly is a man of sound 
business judgment, admired and liked by all who 
know him. 

Chem. & Met ., speaking for the industries it serves, 
welcomes Dr. Burgess to his new position and assures 
him of unstinted co-operation and support in his new 
and larger responsibilities. 


Selling Short 

On Arsen ie 

A REPRESENTATIVE of the Chamber of Com- 
merce of the United States, speaking before the 
American Paper and Pulp Association, has emphasized 
the important service problems of a trade association. 
He emphasizes two important aspects of such associa- 
tion work that are particularly essential to successful 
progress of any trade body. The first relates to 
defensive efforts and the second to constructive effort 
for the advancement of the industry as a whole. 

There is little need to discuss both the desirability 
and the propriety of joint action for defensive purposes 
in opposing unreasonable legislation or unjust practices 
of those within or without an industry. The chemical 
industries will recognize the importance of these prob- 
lems, for they have been all too conspicuous recently in 
tariff legislation, in the regulation of industrial alcohol 
and in similar federal, state and municipal affairs. But 
there is too little emphasis placed upon the more con- 
structive efforts of trade associations. 

Representatives of the chemical industries were 
called together almost 2 years ago by the Department 
of Commerce in the hope that some satisfactory basis 
of co-operation might be arranged for rendering to 
the industry, to the government, and to the public at 
large, adequate statistical service. This was a con- 
structive effort from which much was hoped, but due 
to the opposition of certain individuals, or the com- 
panies which they represented, the several plans pro- 
posed did not prove to be acceptable and very little 
progress has been made, especially in the field of heavy 
chemicals. * 

At the time the original proposals were made, it was 
argued that the industry would gain quite as much as 
the public from this statistical service, but some rather 
shortsighted companies failed to appreciate this point. 
Now we have a most conspicuous example in the 
arsenic situation of this erroneous view. 

Jt seems to be well established that certain makers 
of calcium arsenate have contracted for deliveries 
which they are not in a position to make without addi- 
tional purchases of white arsenic. And this is one 
commodity that certainly is not readily available at a 
reasonable price, if it be available at all. This unfor- 
tunate result might have been avoided if these com- 
panies had been advised of the current stocks, sales 
and production of arsenic. As it now stands, some are 
bold enough to forecast large losses for these manufac- 
turers before they are able to gather together from 
limited supplies the necessary arsenic to complete 
deliveries under thfc contracts to which they a*e 

committed. * A 
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if it should prove that some of those companies that 
have opposed Secretary Hoover’s statistical work for 
the chemical industry should be the very ones to suffer 
these losses. We sincerely hop? that the rumor of 
losses has been greatly exaggerated and that some 
satisfactory commercial solution will be found. But 
whatever may be the outcome of this particular short- 
age, no one can deny that it is a convincing and 
conspicuous demonstration of the necessity of more 
regular, prompt and accurate statistics for the chemical 
industry compiled either by the government or by some 
appropriate trade association. 

The Chemistry-Commerce Course 
At the University of Wisconsin 

O UR news pages, in this issue 1 , contain an announce- 
ment of a new course at the University of Wis- 
consin. The course is a courageous and progressive 
experiment. It is to be called the “Chemistry-Commerce 
Course,” and is designed to give the student both a 
fundamental knowledge of chemistry and an acquaint- 
ance with business procedure and economics. The con- 
ception of this course is that it will train men to become 
purchasing agents, salesmen and executives in the 
chemical industry, with enough chemistry to deal in- 
telligently with the technical problems as they come up, 
and yet be essentially business men. 

Naturally, the graduate of such a course will not be 
a competent chemist and it will be incumbent on the 
educators in charge to make sure that these graduates 
understand this limitation. On the other hand, there is 
no doubt that the industry will benefit greatly by the 
induction of such men into the non-technical positions, 
for a sympathetic grasp of technical problems is some- 
thing that is greatly needed. 

There is still another phase of the question. There 
is no doubt that the technical man in industry, at the 
present time, is ill equipped for other than technical 
work. This is substantially proved by the very large 
number of men who are mired in operating routine and 
who will never rise above it. It is. of course, quite im- 
possible in a 4-year technical course to take up business 
training as well. Yet it does seem as though the student 
could be given some conception of the necessity of such 
training, so tha* he might familiarize himself with it 
after he has completed his technical course. The tech- 
nically trained man who had, in addition to his engi- 
neering, a thorough grounding in business would be 
superior in ability and background to the graduate of 
this Chemistry-Commerce Course. Y'et, this new course 
will turn out men better equipped to deal with the prob- 
lems of industry and better equipped to become execu- 
tives than the technical man of today. 

Therefore it is our pleasure to congratulate the de- 
partment of chemistry of the University of Wisconsin, 
from which this new course emanates, upon the really 
progressive idea. It will be our prediction that grad- 
uates of this course will find themselves well equipped 
to fill prominent positions in chemical manufacturing 
industries. But it will be our mission and effort more 
strenuously than ever to urge upon the technical man 
the necessity of acquainting himself with the commercial 
and business side of industry. The two efforts go more 
or less hand in hand, for one can hardly doubt that 
future chemists and chemical engineers studying at the 
University of Wisconsin will have their attention more 
definitely focussed on business subjects simply because 
of the existence *)f dhis Chemistry-Commerce Course. 


The chances are that their curriculum may be too full 
to undertake such studies, but many will supply the lack 
that has been made apparent to them after they have 
completed their technical course. Therefore it will have 
a twofold benefit, both direct and indirect, and it re- 
mains to be seen which will be of the greater signifi- 
cance. 

Dean’s Law of 

Increasing Returns 

W E CONFESS to leanings mathematical. Only 
when we got as far as differential equations did 
our interest lag, for then the methods appeared to be- 
come empirical, solutions were discovered by a happy 
chance, rather than by the logical progression of ideas. 
But these differentials were bread and butter to our pro- 
fessor in thermodynamics, who appeared to be able to 
start with two simple laws— he said they were simple— 
and prove anything in the heavens above, the earth 
beneath or the waters under the earth. Especially the 
Second Law appealed to him. He would hold it up 
before our wondering eyes as did the serpent the apnle 
in the Garden of Eden. It almost sprouted a third law, 
which, however, we were assured was somewhat 
apocryphal. And then there was the principle of Lk 
(Tl atelier --“dearly comprehended in the Second Law.” 
Wonderful; astounding; stupefying! 

That principle of Le Chatelier really is a strange 
thing. Our lecture notes record that “no proof, in the 
ordinary sense, can be given of it; it is a generalization 
based on experience.” (Thus it is much like many 
beliefs, religious and spiritual, and can readily be 
accepted by the lay reader.) It states that every system 
in equilibrium tends to remain unchanged. In other 
words, a balanced system remain?? balanced. So simple 
it sounds foolish ! 
dx 3 

Like j 7 ~ , it doesn’t mean much until some particular 
examples are cited. Suppose a certain volume of gas is 
compressed ; its temperature forthwith increases. Q.E.D. 
(Figure it out for yourself.) But the mysterious and 
amazing part of it is that the law holds for the work- 
ings of an entire manufacturing process. And that’s 
what we started to talk about. 

During the war when potash was precious, a good 
friend, J. G. Dean, was showing the Southwestern 
Portland Cement Co. how to make expenses from 
potash and sell cement as an incidental byproduct. He 
revised their burner settings, adjusted the zone of maxi- 
mum temperature and the rate of charging so as to 
volatilize the maximum amount of potash from the 
slurry. With an eye single on potash, he found that a 
greater tonnage of clinker was produced, it was better 
burned, and yielded a sounder cement. “Come to think 
of it,” said Dean, “I was not so surprised as the man- 
ager. I have found that whatever you do which really 
improves the quality of cement will recompense you 
doubly — it also increases output and decreases cost.” 

This idea has almost been enshrined as “Dean’s Law.” 
It fits in closely with Le Ch atelier’s — and in turn is 
solidly founded on the ultimate authority of the second 
law of thermodynamics. What more could be asked? 
We can phrase the law in many wps, but it comes down 
to this: That money wisely put into a process is always 
returned ; or that the way to do a thing best will always 
he found to be cheapest. 

John J. Coyle once showed us an electric furnace 
near Pittsburgh. At first it operated quite intermit- 
tently, it produced about 6,000 lb. pf steel a turn, of 
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which 55 per cent eventually was marketed as A1 bars. 
After devising ways and means to operate continuously, 
the life of the furnace roof was increased 150 per cent ; 
production rose to 10,000 lb. per turn, and 70 per cent 
of it was sound ! The best way is evidently the cheapest. 

You will probably remember that an enormous amount 
of smoke litigation has been launched against Western 
smelters under the belief that the solid fume in smelter 
smoke was damaging land, crops and live stock. Large 
dust chambers were forthwith constructed to settle the 
fume. In order to di^g the gases through, more draft 
was needed, and the easiest way to. get this was to 
build a higher chimney. Higher chimneys in turn gave 
more draft at the furnaces, which enabled the opera- 
tors to build hotter fires (still more draft!), bigger 
furnaces and far greater output per ton of coal and 
per furnace. Isn’t this another manifestation of Dean’s 
law? 

A last citation from the automobile industry: H. T. 
Chandler, when studying some unsatisfactory drop 
forgings, discovered that failure was usually located 
by kinked ‘‘flow lines” in the macrostructure. On re- 
designing the dies, solely to smooth out the flow lines, 
he found that the new forgings were far more reliable, 
and strangely enough (or was it strange?), the life of 
the dies had increased from 3,000 to 10,000 pieces. 

There is no one way of doing things right. The way 
constantly shifts as circumstances change. But the 
right way will always be found to be an economical way. 
If the practice is continually revised so that the product 
approaches perfection, the results will return the expense 
and then some. This is Dean’s law. 


An Amazing Opportunity 
— Just Missed 

A CORRESPONDENT has sent us a clipping from 
the New York American of April 8, 1923, which 
announces the vacancy in a post as chemist in the 
Department of Health of New York City. The require- 
ments are that the applicant be a citizen of the United 
States, and that he be able to analyze accurately all 
food products, to detect and identify coal-tar dyes, 
preservatives, metallic and alkaloidal poisons, to con- 
duct research (“perform research work” the announce- 
ment reads) in connection with the analysis of foods, and 
to qualify in court as an expert when prosecutions are 
brought for food-law violations. The candidate must 
have a degree from a college of recognized standing 
“or a certificate from such institution that the applicant 
has pursued for 2 years a course of study tending to 
qualify him for the position.” The salary is $1,244 a 
year. * Following this is the cheerful statement that 
“other vacancies at higher salaries occur from time to 
time.” Now, $1,244 a year means almost $23.85 a 
week. Resolved into mills, it is about a million and a 
quarter per annum. 

Alas and alack, applications closed at 4 p.m. on April 
18 and we cannot tell the good news to the world in 
time to be of service. But there is hope for other 
vacancies! We should think these would occur fre- 
quently, even at the “higher salaries,” because men 
with families are likely to starve out fast enough to 
provide plenty of plages. Plenty of “opportunities.” 

A few years ago the chemists of this department 
joined a union under the auspices of the American 
Federation of Labor. We criticised such preparations 
to strike as unprofessional conduct. We still hold to 
the opinion, but we appreciate the fact that a salary 


of $23.85 a week might wither the sense of professional 
obligation in a chemist who had prepared himself to 
meet the requirements. 

All this merely shows the confusion that is bound t<| 
follow dunderheaded ‘ignorance in administration. No 
field of this world’s work is more democratic than the 
field of science ; but the theory that one man is as good 
as another will not work in chemistry. To expect a 
trained man of science to work efficiently for less than a 
hod-carrier’s pay may be sound according to present- 
day Russian philosophy, but it doesn’t fit in the United 
States. It accords with the theory of Dictatorship by 
the Proletariat, but it does not accord with the encour- 
agement of education. 

Sir Joseph 
Conquers 

T O THE student oY physical science the name of 
Sir J. J. Thomson will always be one with which 
to conjure. His experimental wizardry has been both 
the inspiration and the despair of his followers. And 
so, for those who had the good fortune to hear his 
address at the dedication of the Sterling Chemistry 
Laboratory in New Haven, it was a rare treat to come 
into contact with his personality. 

Just what Sir Joseph thought is another matter. 
Probably the enthusiasm of a thousand listeners does 
gratify no matter how inured to it one may be. 
Usually it is apparent from a speaker’s general attitude 
that he is enjoying himself or that he isn’t, that he 
likes his auditors or that he is out of sympathy with 
them, that he is instructing them or making fun of 
them. Sir Joseph’s auditors came away puzzled. On 
the whole he seemed to like us, but he could not help 
chiding us as Americans for not appreciating Willard 
Gibbs, whereas British scientists conferred on Gibbs 
their highest honor. Parenthetically it may be re- 
marked that this appreciation, though sincere, was 
entirely academic; furthermore, the honor of really 
discovering Willard Gibbs must still rest with the 
great Hollander Roozeboom. 

Later on Sir JOSEPH gently admonished the chemists 
because of their lack of facility with mathematics, 
although it was all done with the air of a kindly and 
somewhat lenient parent. Throughout his all too short 
talk the progress in physical research was recorded in 
such an impersonal way that an uninformed auditor 
might easily have thought that the distinct pioneer and 
recognized leader was only a well-informed historian. 
Never an “I” crossed his lips. 

Still another glimpse showed him to be somewhat 
gleefully group-satisfied because the physicist had 
bested the chemist in isolating and measuring the units 
of matter. In that connection his figure of speech is 
worthy of repetition, although naturally we make no 
effort to defend it: “Assuming that the chemist’s test, 
for a penny is no more sensitive than his test for a 
single molecule, the chemist would not be able to tell 
whether a man who possessed a million million dollars 
and had changed it all into pennies was really a million- 
aire or a pauper, so crude are even his most delicate 
methods of detection.” Yet in almost the same breath 
Sir Joseph wondered whether physical chemistry should 
not really be called chemical physics, so closely do the 
two fields merge. 

These are but a few random impressions of a great 
scientist, who has come to our shores, has seen our 
universities and scientific organizations, and has con- 
quered our respect and admiration. 
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Readers’ Views and Comments 

« 

An Open Forum for Subscribers 

The editors invite discussion of articles and editorials m Chem. & Met. or on other topics of pertinent interest 
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Lime and 

Colloid Chemistry 

To the Editor of Chemical & Metallurgical Engineering 
Sir: — The want of complete knowledge in regard to 
lime was emphasized by Oliver Bowles in the issue of 
March 7, the article being supplemented by an editorial 
query, “What Causes the Variations in Lime?” 

Having been engaged on colloid research, particularly 
in regard to the successful removal of combined sulphur 
from vulcanized rubber, by the addition of a substitute 
adsorption medium composed of an emulsoid colloid solu- 
tion, it occurred to me that the problem in regard to 
lime could be solved by methods peculiar to colloid 
chemistry. 

A lime from Shenandoah Valley, Va., was found to 
be loo “short,” as the plasterers termed it, when used 
as a finishing coat; it would not spread easily, the par- 
ticles would not slide and roll under the plasterer’s 
trowel, but seemed to hang back, as if they possessed 
the sharp edges of the calcite in a highly crystalline 

and pure limestone. Particles of lime, if crystalline, 

would tend to retain their form, even after calcining 
and hydration. 

In “Applied Colloid Chemistry,” Bancroft gives some 
interesting examples of adsorption of solid by solid. 
To apply this idea, we took ordinary hydrated lime, 

about GO mesh, and by adding various powdered sub- 

stances (covered by parent application) of about 200 
mesh, a product resulted from which it was possible 
to make a plaster which, when dry, was firm and hard, 
tough and elastic. This was improved by adding an- 
other fine powder of an organic nature, as I realized 
that something of this kind would be present in small 
quantity in sea water when the lime was deposited. 

The question then arose as to whether it would be 
possible to coat the sharp edges of unburned crystalline 
lime particles i\i the same manner. This was done. 
The ground waste from the Veruga marble quarry of 
San Diego County, Calif., which is a highly crystalline 
limestone and contains 97$ per cent CaCO, was ground 
in a Hardinge mill with a few finely powdered sub- 
stances, which cost about $1.50 per ton; the product 
was 97 per cent lime of a quality which was equal, it is 
believed, to that which is being sold, according to Mr. 
Bowles, for $200 per ton. 

To the prepared limestone is added water in sufficient 
quantity and in the same manner as one would with 
hydrated lime. It takes from 24 to 36 hours to dry, 
and forms a plaster that is superior to the best on the 
market. This adheres to planed wood, to oily, corru- 
gated or other kind of paper; it will not crack or check. 

Rooms have been plastered with the composition, 
which has also been applied as a rough coat with sand, 
in the proportion of 5 of sand to 1 of the composition. 
The composition plaster was then used as a finished 
lime, making an unusually hard and firm cqat. It be- 
comes so hard when dry that it can be polished with an 


agate burnisher. The compositioh plaster was also ap- 
plied to boards outdoors in California; it has remained 
unaffected by 2 months' winter rains. 

It seems proper to answer your editorial question, 
“What causes variations in' lime?” by explaining that 
these are (^ue to the variations in the elements present 
in the sea water when the deposition or sedimentation 
of the lime occurred. Research on lime must be car- 
ried on with recent advances in colloid chemistry in 
mind. C. F. Willard. 

San Imcim), (\ilif. 

Winged Errors 

In Chemical Literature 

To the Editor of Chemical A Metallurgical Engineering 

Sir: — Your Homeric phrase in the Feb. 21 issue, just 
received, cimt impeovTa, reminds me of the case of silver 
alum, so useful in chemical philosophy according to the 
old periodic law in representing silver as like to the 
alkali metals. Some years ago. when the late Vernon 
llarcourt was Lees reader, some workers in the Christ 
Church laboratory attempted to make this in the text- 
book manner by using strong sulphuric acid in a sealed 
tube. W hen the attempt had failed Harcourt remembered 
that the discoverer had corrected his mistake within a 
few months of the announcement at a meeting of the 
chemical society at which he (Harcourt) had l>een 
present. The alum was formed from alkali in the glass 
of the tube. In chemistry the acceptance of observations 
as true may depend more on the prejudice of authority 
rather than on evidence. E. F. Morris. 

Maru hestn , England 

Magnesia as 

A Polishing Agent 

To the Editor of Chemical & Metallurgical Engineering 

Sir: — In reference to your article on “Magnesia as 
a Polishing Agent,” page 441, March 7, 1923, and the 
letter of E. H. Dix in your issue of March 28 I am in 
a position to confirm the fact that Dr. Walter Rosen- 
hain was the first to use such materials for polishing 
metals, and more specifically aluminum alloys. 

I distinctly recall preparing both alumina and mag- 
nesia powders by elutriation for polishing purposes as 
far back as 1901, at which time I was Dr. Rosenhain’s 
assistant. These materials were used for polishing 
aluminum alloys. C. J. BROCKBANK. 

Buffalo, N Y. 

Sponge Iron by New Method 

Successful production of sponge iron on a commercial 
scale has been achieved in a direct-fired rotary kiln at 
Silver City, Utah. This is the outcome of extended ex- 
perimentation on the part of metallurgists in the employ 
of the Interior Department. Th£ furnace was that of 
the Tintic Milling Co. 

If cheaper sponge iron can be obtained, it is believed 
that it will find large use as a precipitant for copper. 
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George K. Burgess, 
Director, Bureau of Standards 

M ANY friends of Dr. Burgess are congratulating 
him on his appointment as director of the Bureau 
of Standards, made by President Harding, April 23. 
Ever since the resignation of Dr. Stratton— who became 
president of Massachusetts Institute of Technology on 
Jan. 1— Secretary Hoover has been considering the 
qualifications of several men who might be available 
for the post. 

A proper selection is no mean task. From the point 
of view of the manufacturing industries, the director- 
ship of the Bureau of Standards is the most important 
technical position in the government service. The direc- 
tor must understand their problems and plan broad 
investigations that will shed 
the most light on manufac- 
turing difficulties. On the 
other hand, he must be a 
successful leader of men 
whose life work is scien- 
tific research of the utmost 
accuracy and precision. 

Beyond all this he must be 
able to administer the 
affairs of a series of great 
laboratories, having a bud- 
get of 1 '! million dollars 
annually. 

That the choice finally 
rested upon Dr. Burgess 
is therefore of far more 
significance than a mere 
promotion on the staff. 

Jt is a recognition of 
the fact that the erstwhile 
chief of the Metallurgical 
Division is a man highly 
regarded by the men in in- 
dustry, a leader among his 
fellow scientists, and an 
administrator of ability. 

The choice is a happy one. 

It cannot help but react 
favorably upon the bureau’s 
esprit de corps, as a well 
won recognition of proved 
merit. 

It is hardly necessary to 
say much about Dr. Burgess to our readers. They have 
often seen him in action at various society and com- 
mittee meetings — indeed, his appetite for travel and 
variety of work seems insatiable. He has been with 
the bureau for 20 years, and during half that time has 
been directing the Metallurgical Division. As befits 
that position, he entered largely into the work of the 
American Society for Testing Materials, serving on 
committees and directing many investigations into the 
properties of commercial metal. These activities the 
society has recognized by making him its president, a 
position he now holds. 

Dr. Burgess is also veiy much interested in the Iron 
and Steel Division anl the Institute of Metals Division 
of the American Institute of Mining and Metallurgical 
Engineers. The young American Society for Steel 
Treating has also enlisted his support. At home, he is 


active in various committees on the National Research 
Council, American Physical Society, Washington 
Academy of Science and the Philosophical Society of 
Washington (of which he is past president). Abroad, 
he is a member of th<f British Institute of Metals and 
the Soei6t6 de Physique. 

Descended from Puritan ancestry, he was born at 
Newton, Mass., Jan. 4, 1874. He studied at Boston 
Tech. (S.B., 1896) and in Paris (D.Sc., 1901). He 
taught physics at Tech., Michigan and California from 
1896 to 1903; in the latter year he entered government 
service. On Jan. 5, 1901, he married Mile. Suzanne 
Bab ut. 

Dr. Burgess’ acquaintance with the French language 
has borne fruit in the translation of Duheim’s 
"Thermodynamics and Chemistry,” and the publication 
of “Reserches sur la Constante de Gravitation.” His 
best known book is the 
translation of LeChatelier’s 
classic on "Measurement of 
High Temperature”; in- 
deed a later edition, en- 
larged and modernized by 
tlie translator, has become 
the standard English work 
on pyrometry. Tempera- 
ture measurement is not 
included in the Metallur- 
gical Division at the bureau 
—nevertheless Dr. Burgess 
has never permitted his in- 
terest in pyrometry to lag, 
nor missed a timely oppor- 
tunity to emphasize the 
necessity of accurate heat 
control to modern metal- 
lurgical operations. 

His contributions to the 
learped and professional so- 
cieties and technical press 
are too numerous to list 
here. Several important 
monographs and profes- 
sional papers from his pen 
have been printed by the 
Bureau of Standards. Be- 
yond this, many similar 
publication! by members of 
his staff undoubtedly owe 
their inception to Dr. Bur- 
gess, and their successful 
conclusion to his encouragement and seasoned advice. 

His early publications naturally are concerned with 
methods of measuring very high temperatures. This 
requires a knowledge of the amount of energy radiated 
from a hot body, and the development of instruments to 
measure this radiation. Dr. Burgess bent his energies 
to these two great problems, and in conjunction with 
Messrs. Waidner, Waltenburg and Foote, issued a num- 
ber of publications containing many essential data. With 
Messrs. Crowe and Scott he did some extraordinary work 
on the nature of the so-called magnetic transformation 
A, in pure iron. That his mind does not run along 
strictly academic and scientific lines may be inferred 
from his publications on open-hearth practice, sound 
ingots, and on rail manufacture. Recently he has acted 
as chairman of the joint committee investigating the 
effect of sulphur and phosphorus in steel. •" 
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What Must a Corporation Do 
To Borrow Money From a Bank? 

A Brief Survey of the Procedure Followed in an Average Bank 
When a Prospective Borrower Is Investigated as a Credit Risk— 
What Does the Banker Want to Know and How Does He Go About It? 

By Charles Wadsworth, 3d. 


Kditoi <>f Chemical 

I N THE first article on this subject, an interview 
with William Post, 1 the field of operation of the 
commercial banker was defined. Mr. Post pointed 
out that the commercial banker must confine himself 
to liquid business. He must not tie up his depositors 
money in either long-term loans or in permanent 
improvements, so called “fixed assets.” 

So, with the field defined, an analysis is in order 
that we may better understand the banker’s relation 
to industrial or commercial organizations. We must 
study the inside workings of the machinery for grant- 
ing bank credit, which means, in other words, what 
must you do to borrow money. Perhaps the best 
procedure would be to go through the process with John 
Smith & Co. 

Before we go with Mr. Smith to the bank it will help 
considerably to understand two points of view. The 
first point is to recall that a banker is in a sense a 
trustee for his depositors. They intrust their money 
to him. It is payable on demand, and therefore a 
certain percentage of the deposits must be retained by 
the bank for such needs. The other point of view is 
that the banker is anxious to make reliable loans, since 
that is the way he makes a profit for the bank. He is 
a salesman with a peculiar commodity to sell. His 
customers often must be solicited and sold, much as 
those of any salesman ; yet he can never lose sight of 
the fact that he is a trustee. This interesting dualism 
is frequently not recognized. Even many bankers, be- 
cause of a consistent demand for bank credit, forget 
that they are htilf salesmen and adopt toward industry 
an attitude of self-conscious benevolence that is irksome 
and unjustified. Throughout the discussion you will 
find many points at which these two selves of the 
banker would be antagonistic in their desires and in 
some cases an obvious convention has been created to 
solve the problem. 

How to Select a Bank of Deposit 

To return to Mr. Smith and his bank, it is first of 
all essential that he should have exercised considerable 
care in the selection of a bank. A bank is not just a 
bank, but it has what might be termed a personality 
that depends upon the policies of its directors and 
executives. A bank should be large enough to take care 
of the expanding needs of a business and yet not so 
large that the client’s business would come to be han- 
dled in a routine manner. These limitations are not 
obvious ones and a business may be embarrassed if 
either condition arises. 

■Seo r/imi .( Met . vol 28, No. 11. p 487, March 14 1923 


<( Metallurgical Enpuu n ino 

Beyond the question of actual size is the question of 
the temper or personality of the bank. Do they handle 
business similar to that of Smith & Co.? Are they 
familiar with the credit requirements of the business 
and are they well disposed toward and sympathetic 
with that type of credit risk? Perhaps a dispropor- 
tionate percentage of the bank’s clientele is in the 
same field. This might not be desirable, either. These 
questions are of less consequence to the large corpora- 
tion borrowing from many banks and regarded as a 
good client, but they vitally concern the smaller unit. 
The bank of deposit is of unusual significance, because 
loans are supposedly confined solely to the bank’s 
depositors. This is frequently stated as an ironclad 
rule, although there is an easy way out the side door 
which may be shown concretely as follows: It is a 
convention that 20 per cent of the loan shall be left as 
deposit in the bank (a convention not universally prac- 


The Client’s Shorter Catechism 
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ticed, but nevertheless in wide observance). Thus a 
borrower would automatically become a depositor if 
he were not one already. But' to return to our previous 
point, it can be said that in general a bank loans to 
its depositors and thus the bank of deposit will be in 
a position to exercise an important and occasionally 
a vital veto on the financial resources of an industrial 
organization. That is why the bank of deposit must 
be selected with care. 

Don't Play Ostrich With the Bank 

With this background let us go with our friend 
Smith to negotiate a loan, his first, with his bank of 
deposit. If Smith is wise, .he will lay all his cards on 
the table. More than anything else this predisposes 
the banker in his favor. Complete and frank answers 
to necessarily searching questions will often swing a 
borderline decision in his favor. It is a frequently 
occurring experience of the banker to see a marked 
resentment on the part of a prospective borrower at 
the “unreasonable inquisitiveness” of the bank’s inquiry. 
Very frequently, too, this resentment is due to the fact 
that all is not wholesome with the borrower and he does 
not want to reveal a weakness 

The first set of questions that the banker asks are 
those that deal with the nature of the business. This 
is frequently embodied in a notaried statement, a sample 
of which is given herewith. The questions are largely 
self-explanatory, but several points are worth noting. 
For example, there is a widespread misconception that 
treasury stock is the same as authorized but unissued 
stock. The unscrupulous promoter is responsible for 
this point of view. Treasury stock is actually fully 
paid stock bought in by the corporation. Again, the 
method of evaluating property is important, as con- 
siderable water can be pumped into a financial statement 
by overvaluation of property. This point will doubtless 
be the subject of some investigation by the banker. He 
may not be vitally interested in the actual figure but 
rather in the spirit of the estimate. Frequently it 
would be very difficult to determine the true value of 
real estate, for example, as this might depend on a 
possible purchaser in the event of sale or on an esti- 
mate of increased value, which would always be 
precarious. 

In addition to the above questions it is desirable to 
know the executive personnel and that of the board of 
directors as well as the amounts of their individual 
financial interest in the venture. 

All of the foregoing might be classed as preliminary 
investigation. Following this the banker will ask Mr. 
Smith to fill out a form which will be discussed later 
and will then commence an investigation of John Smith 
& Co. from the outside. 

Why the Banker Does Not Know the Depositor 

It may cause some surprise to realize that a banker 
knows as little about his depositors as would be inferred 
from the foregoing and following discussion. However, 
it is none the less a fact that, granting exceptions, 
he does not. It is a physical impossibility in the first 
place and in the second place, as one banker said, a 
bank will take a deposit from anyone, but lending its 
money to someone % a very different thing. In other 
words, so long as a depositor keeps out of the red, 
he needs little attention. In fact a firm may keep a 
large deposit in the bank and unless it writes checks 
of large denomination that have to be O.K.’d by an 


officer of the bank, the bank may know nothing of the 
deposit. Thus it comes about that a large depositor of 
some years’ standing may ask for a loan and be amazed 
at the complete ignorance which the bank has with 
respect to its affairs. 

Investigating a Credit Risk From the Outside 

Of course the first step in the outside investigation 
of a client is a study of the agency rating in both 
Bradstreet’s and Dun’s. This gives very little idea of 
anything except the order of magnitude of the business. 
Only a very approximate idea of the client as a credit 
risk can be obtained. Then follows a widespread 
inquiry through the bank’s business connections and 
associates as to the character of John Smith & Co. 
Suppose they manufacture hardware. The people from 
whom they buy steel, machinery and supplies will tell 
the bank whether they* discount their bills or whether 
they are slow pay. These trade estimates from firms 
of known reputation, together with the reports from 
banks that know the firm, are the most important 
forces in molding the banker’s opinion of a credit risk. 

As William Post pointed out about 15 years ago. 
credit reliability is based on character, capacity, capital 
and collateral. It is significant that character is placed 
first, capacity second and capital third. All informa- 
tion on character is obtained from outside sources, 
as is much of the information on capacity. The latter 
is also inferred from the consecutive financial state- 
ments, but it is primarily on these outside estimates 
that the banker will rely. From another angle it 
will be seen that it is logical for the banker to depend 
on them. They show exactly how the firm behaves in 
practice. It is not theory or deduction. “As a man 
or firm does, so he is,” at least so far as the banker 
is concerned. 

Perhaps the greatest banking genius in our genera- 
tion, the late J. P. Morgan, said that he would lend 
some men a million on their word whereas he would not 
lend others 5 cents on government bonds. You cannot 
get data on the reliability of a man’s word (which, 
includes character and capacity) from statistics. You 
can and do get it from banks, business associates, from 
the companies with which he deals. That is the quod 
vrat demonstrandum . 

In addition to those sources already mentioned there 
is the splendid machinery of the National Association 
of Credit Men. Its interchange bureaus give accurate 
information and are invaluable in aiding bankers to 
obtain information on so-called foreign paper — that is, 
commercial paper offered for sale originating in other 
communities. Although this is perhaps the most useful 
part of the interchange bureau’s work, the commercial 
banker does use it often to confirm opinions on local 
corporations and individuals. 

Investigating a Credit Risk From the Inside 

Let us consider now the form which John Smith & 
Co. must fill out for the banker. Each bank has a 
standard form to fill out — one for individuals or part- 
nerships and one for corporations. Herewith is repro- 
duced a facsimile of a typical form for corporations. A 
somewhat detailed comment is in order, though the 
financial statements will not be analyzed until a later 
article. 

The first page contains, of course, the formal applica- 
tion for credit, and under it the two most important 
sets of data — the balance sheet and profit and loss 
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account. These two topics will be elaborated in a latev 
article. What we are trying to do now is to get a gen* 
eral impression of the kind of information which the 
banker seeks. Below the financial statement, the client 
is asked to list his depository banks and the amount 
of credit extended by each. Such information can, of 
course, be easily checked, and if any attempt is made 
to conceal other loans it will show up in a discrepancy 
between cash reported in the balance sheet and the 
amount accounted for # on the books of the bank itself. 

Contingent Liabilities a Bad Sign 

At the top of the reverse sheet the contingent liabil- 
ities must be listed. The existence of contingent 
liabilities is a most unhealthy sign from the banker’s 
standpoint. This is easy to understand, *since con- 
tingent liabilities may tie up assets as effectively as 
current liabilities. The term is somewhat elastic and 
frequently item 4, “materials purchased for future 
delivery,” is not included. Usually the term applies to 
items 1 and 2. Accommodation indorsements are par- 
ticularly obnoxious to the banker, for there is no way 
of evaluating the risk involved. Tn fact this item is 
sometimes estimated in with current liabilities in an- 
alyzing the statement. 

There follows a series of questions all of which have 
a distinct bearing on the desirability of the credit risk. 
Losses by bad debts, for example, should be a relatively 
small percentage of the total sales. If it is higher than 
usual, the credit department of the company is not on 
the job. What portion of the assets listed in the bal- 
ance sheet have been pledged as collateral. A $10,000 
house with a $0,000 mortgage is not a good credit risk. 
Neither is a mortgaged business, whether its fixed 
assets are pledged for a bond issue or its receivables 
discounted for cash. Insurance is obviously important, 
for the bank cannot gamble that there will not be a fire 
within 90 days to impair the company’s credit. 

“Do you exchange paper or indorse for anybody?” 
Contingent liabilities again! They may not be on the 
books iiow, but day after tomorrow maybe they will. As 
to the next question, overdue accounts mean potential 
bad debts, a further check on the credit department. 

“Are you in any other business?” asks the banker 
and with cause. John Smith & Co. may be liquid, even 
molten, but Jones & Brown may be on the verge of 
insolvency, and if John Smith & Co. have a large inter- 
est in Jones & Brown it is obvious that they are going 
to be much less well off than they are now. At any 
rate it is a wise thing for the bank to know the whole 
story. 

Yet again Smith may have been giving his commer- 
cial paper to a broker to sell and if so the hank would 
like to know what broker. This will give him an addi- 
tional line on the client. Commercial paper, by the way, 
usually refers to the promissory notes which a firm sells 
in the open market. 

The final question, except for a listing of real estate 
is, “Have the books been audited by a certified public 
accountant?” There are two kinds of audits; the one 
is a simple certification that the arithmetic of the 
financial statement is correct and the other, based on 
a thorough inventory analysis and a complete study of 
the accounting systen> means much more. 

This covers in a general way the kind of information 
that a bank demands from prospective borrowers. I 
have attempted to give the various items a proper per- 
spective in the general plan* In a subsequent article 


a study and analysis of the financial statements will 
be undertaken. Then credit can be discussed in terms 
of mathematics, but one muBt never lose sight of the 
fact that it is not Either primarily or essentially a 
mathematical problem. 

Some Notes on Tale 

The Bureau of Mines reports that the United States 
is at present producing approximately two-thirds of the 
world’s supply of talc, a mineral the uses of which are 
many and varied. 

The widest use of talc is in the powdered form. The 
value of ground talc depends upon color (whiteness), 
uniformity, fineness of graA, freedom from grit, “slip” 
and sometimes freedom from lime. White talc, free 
from grit and iron and low in lime, ground to about 
200 mesh, is used largely as a filler for paper, rubber 
and paint. Ground talc and soapstone are used for 
foundry facings, either alone or mixed with graphite. 

A coarser grade of talc is used in the manufacture of 
asphalt-coated roofing felts and paper, both as a filler 
and as a surfacing. 

The highest grade of ground talc is used as toilet 
powder, whiteness, fineness of grain, freedom from grit 
and lime and a good “slip” being essential. Ground talc 
is also used in dressing and coating cloth, in making 
soap, rope, twine, pipe-covering compounds, heavy lubri- 
cants and polishes. Massive varieties of talc, pyro- 
phyllite and high grades of soapstone are cut into slate 
pencils and steel-workers’ crayons. French chalk or 
tailors’ chalk is a soft, massive variety of talc. In 
China, Japan and India, massive talc is carved into 
grotesque images and other forms and is often sold as 
imitation jade. 

Talc is a hydrous magnesium silicate; it is often 
called steatite, soapstone or potstone, and by the trade 
names talc clay, agalite, asbestine and verdolite, The 
term talc may be used to include all forms of the pure 
mineral, whereas steatite denotes particularly the mass- 
ive, compact variety, and soapstone the impure, massive 
form that often contains only 50 per cent of talc. Talc 
ranges in color from pure white and silvery white 
through gray, green, apple green, gray green to dark 
green, also yellow, brown or reddish when impure. 

As talc is a relatively low-priced commodity and its 
distribution throughout the world is general, the loca- 
tion of new plants has been materially influenced by 
transportation and distance from markets. Most of the 
paper mills in the United States are in New York and 
New England, and the talc deposits of New York and 
Vermont have therefore been most fully developed, as 
they can easily compete with imported English clay. 
There are also important deposits in California, Wash- 
ington, North Carolina and Georgia. 


The Search for Potash 

In the search for potash supplies within the United 
States, the State of Utah seems to be the favorite hunt- 
ing ground for mineral prospectors. Of 237 prospect- 
ing permits for potash issued up to March 1 by the 
Department of the Interior, 184 were in Utah. Twenty- 
five permits for potash prospecting in Nevada, 14 in 
California, 8 in New Mexico, 3 in Arizona and 1 each in 
Colorado, Montana and Nebraska had been issued. 
Technical supervision over potash mining operations 
is intrusted to the Bureau of Mineq. 
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Anti-Dimming Preparations 
for Glass Surfaces 

By H. A. Kuhn 

FiJ8l Lk'Ut , <"\YS, 11 S.A . EdBfwood Ai^nul. UdKewood, Md. 

D UR1N(; the World War considerable research work 
was conducted by the Chemical Warfare Service on 
anti-dimming preparations for gas mask eyepieces. The 
essentials laid down for these anti-dimming prepara- 
tions were: That they lower the surface tension of the 
droplets of water condensing on the eyepieces, causing 
them to spread into a thin film; that the preparation, 
spread to a thin film on the eyepiece, should be optically 
clear when dry, and that Ihe film of material should 
not dissolve too rapidly. 

An anti-dimming preparation satisfying these re- 
quirements was finally developed and adopted as the 
official anti-dimming material. This consisted essen- 
tially of sulphonated castor oil, sodium hydroxide, water 
glass and paraffin oil. Over eight million sticks, each 
containing about 25 grams of this material, were manu- 
factured by various soap companies tor the army during 
the war. 

The base of this anti-dim was castor oil, which, owing 
to its use as a lubricant for airplane motors, was scarce 
and expensive. When the Chemical Research Division 
of the Chemical Warfare Service was reorganized in 
1020, one of the problems taken up was the development 
of a material that would be as good as or better than 
the official anti-dim and that would not require castor 
oil as an ingredient. In addition, this new anti-dim 
was to be impregnated in a doth in order to simplify 
the gas mask equipment. Considerable fundamental 
work along this line was done in the latter part of 1918 
and several substitutes were suggested. 

As a result of previous investigations, it was decided 
that an anti-dimming preparation made from sul- 
phonated fat should be the proper mode of attack. Work 
was conducted along this line, using as a base rapeseed 
oil, cottonseed oil, corn oil, castor oil, coconut oil, peanut 
oil, raw linseed oil, cod oil and fish oil. Preparations 
were made using the sodium salt of the sulphonated oil 
with varying excesses of caustics and various binders, 
emulsifiers and restrainers to prevent drying of the 
preparation. 

Previous imuntigators had developed various rapid 
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tests for eliminating poor preparations. Several of 
these were based on the measurement of the lowering of 
the surface tension of water droplets, permitting them 
to spread to a film. The measurement of the spread of 
a drop of water, dropping a certain distance to a glass 
plate treated with the preparation to be tested, is typical 
of this type of test. Other investigators marked out 
squares on the laboratory windows, and by blowing 
steam against the treated windows and reading a chart 
placed some distance outside the windows, were able to 
secure a rough comparison between the anti-dimming 
power of various preparations. Other tests were car- 
ried out by testing the preparations on the eyepieces 
of the gas masks in use. All of these tests were limited 
in .speed and accuracy. 

To obtain more reliable comparisons the apparatus 
shown by the accompanying diagram and photograph 
was developed to test anti-dimming preparations under 
conditions simulating the most rigid field conditions. 
With this apparatus, conditions could be controlled, the 
factors varied, and tests readily duplicated. 

The machine for testing the anti-dimming compounds 
consists essentially of three parts: A chamber into 
which a current of warm, humid air is blown; a cham- 
ber containing cold air; and between these a revolving 
disk of rubber with perforations over which is clamped 
a 3-in. glass lens on which the anti-dim is to be tested. 
The disk is so placed that one side of the lens is ex- 
posed to the warm moist air while the other side is 
exposed to the cooler air. The ,\>ack of the warm air 
chamber is made of frosted glass, while the front is 
covered by the disk holding the glass lenses. The cool 
air chamber is open at both ends so that a light placed 
behind the frosted glass plate at the back of the warm 
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air chamber can be seen through the lenses in the disk 
from the front of the cold air chamber. In this way the 
clearness of the lenses could be observed throughout 
the experiment. 

As a result of a series of tests conducted in this man- 
ner, two anti-dimming preparations consisting of the 
sodium salt or either sulphonated rapeseed or cottonseed 
oil, sodium hydroxide, glycerine, sodium silicate and 
engine oil “F” were finally selected as superior to all 
others tested. Both o£ these proved superior to the 
sulphonated castor oil preparation used during the war. 

A typical comparative test of several sulphonated 
rapeseed oil preparations, the best cottonseed oil prepa- 
ration and the official anti-dim stick under unusually 
severe conditions is given in the tabulation. 

A preparation consisting of the sodium s*flt of sul- 
phonated rape oil with an excess of sodium hydroxide 
and a small amount of sodium silicate, glycerine and 
engine oil “F” was selected for final tests. The mate- 
rial was applied in both stick form and impregnated in 
a loosely knit cotton cloth. It was found that for most 
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purposes the cloth gave a more even and permanent 
film. 

After tests on gas masks in use under field condi- 
tions the preparation was tried on the windshields of 
automobiles. A shield remained practically clear after 
running through a dense fog for 30 minutes. One 
application of the material was tested by driving 
through a fog for about 30 minutes. Several days later 
it still proved effective during a light rain. 

The Navy Department has tested the preparation on 
the pilot houses, port holes and glass bridge screens 
of cruisers during rains and against sea spray. It was 
found that the windows remained clear during the rain, 
although it was necessary to renew the application after 
each rain. When under full speed the pilot house and 
bridge screens are continually dashed by salt spray. 
Although the anti-dim at first increased visibility, the 
thin film of salt water dried by the sun left a deposit of 
salt, which after a time considerably decreased visibility 
through the windows and necessitated their being 
washed. Tests are being carried out on the lenses of 
range finders and other optical instruments which must 
be kept clear at all times. To date the tests have been 
very satisfactory in so far as the elimination of drops 
of water is concerned. Further, there has been no evi- 
dence of scratching or other injur; A "" ^ 


lens. Preliminary tests on submarine periscope lenses 
have been so satisfactory that 150 sticks of 100 grams 
each were made and will be distributed to the sub- 
marines for further t^sts. In its tests, the navy has 
used both the preparation in sticks and those impreg- 
nated on cloth. The stick form has been selected owing 
to the small amount of material in the doth as compared 
to the large surfaces to be treated. 


Improved Glass for Industrial Goggles 

Now Glass of Special Composition Will Stand Much 
Greater Impact Than Ordinary Laminated 
or Hardened Lenses 

A T PRESENT there are two common types of goggle 
k glass. The first is composed of two layers of glass 
with a film of celluloid* or similar material between. 
The strength of the glass is not improved, but the 
laminated structure retards penetration of a missile 
after the glass is broken. However, the thickness of 
the double lens and the color of the celluloid reduces 
the light transmission of the glass, and this is objec- 
tionable. 

The second method is to use the ordinary glass and 
harden it by a sudden uniform cooling which introduces 
a uniform strain. This makes it very tough. This 
treatment actually increases the resistance of the glass 
to impact, or stress and has been used in the manufac- 
ture of lamp chimneys, high-pressure gage tubes and 
industrial goggles. 

Tests on Improved Glass 

The Bausch & Lomb Optical Co. has now developed 
a new glass of special composition and improved physi- 
cal properties which, when properly treated, will stand 
much more than the ordinary laminated or hardened 
glass. Lenses for industrial goggles made from this 
special glass have stood 125 arid more blows on each 
side from a steel ball 1.59 cm. (B in.) in diameter 
dropped from a height of 54 cm. (21 in.). A glass 
which will stand ten blows on one side is considered 
to be satisfactory by the Bureau of Standards. 

In making a comparative test, the Bureau of Stand- 
ards found its regular test was not severe enough. 
A summary of the bureau’s results is given in the ac- 
companying table. Steel balls 1 and IB, in. in diameter 
were dropped from increasing heights on the same side. 
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In 

Ft .-Lb 

Laminated 

1 

14 5 

0 18 

Regular or hardened 

1 

13 to 21 5 

0 16 to 0.26 

Special goggle 

Group 1 

1 and Ij 

36 to 96 

1.36 

Group 2 

1 arid 1 1 

36 to 96 

1.30 

Group 3 

H 

96 and not, 
broken 

2.95 


Groups 1 and 2 of the special goggle lenses were fin- 
ished in a way which reduced their possible strength. 
In group 1 three lenses out of a group of 17 were not 
broken under a blow of 2.95 ft.-lb., while in group 2 one 
lens was not broken with this maximum blow. Group 3 
shows what strength may be developed by proper han- 
dling. Only one lens was broken under an impact of 
2.95 ft.-lb. which was delivered by a ll-in. steel ball 
falling 8 ft. This is at least ten times the blow the 

ml noano mi'll afon/I 
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Production of Hydrogen 
By the Thermal Decomposition of Oil 


The First of Three Articles Describing: Exhaustive Experiments in Produc- 
ing the Pure Gas Required by Governmental Air Services — Desigp, Con- 
struction and Operation of Modified Water-Gas Plant and Its Accessories 


By E. R. Weaver 

riipmlst, Ruivau of Standards 


T HE experiments described in this article and 
those that will follow it wen* made for the pur- 
pose of determining the practicability of making 
hydrogen of sufficiently high purity for use in airships 
by the thermal decomposition of a hydrocarbon oil. The 
‘Xperiments were financed jointly by the Air Services 
°f the army and the navy and were carried out at the 
plant of the Gas Engineering Co, of Trenton, N. J., 
with an existing water-gas plant which was suitably 
modified for the purpose of the experiments. 

The method employed was essentially that of the 
Berlin Anhalt ische Maschinenhau Aktien-Gesellschaft 1 
and the good results reported by Leslie Vicroy, of the 
Goodyear Tiro & Rubber Co., who experimented with 
the method during the summer of R120, were the im- 
mediate incentive to a more complete study of the 
method. 

General Principles ok Process 
This method of manufacturing hydrogen by the 
thermal decomposition of oil is very simple in principle. 
Essentially it consists merely in vaporizing a hydro- 
carbon oil and passing the vapors nu*r surfaces suffi- 
ciently hot completely to decompose the hydrocarbon 
into its elements. The simplest way of accomplishing 
this, and the method employed in most of the experi- 
ments here described, is to blow air through a bed of 
coke, burning the resulting “blast gas” in a tower filled 
with checker brick, which will usually be called the 
vaporizer. When both coke and brick have reached the 
desired temperature, oil is run onto the heated brick, 
and the vapors' pass through the column of brick and 
thence through the tut coke. The carbon deposited in 
both chambers is burned out during the next “blow” 
and provides a part of the fuel necessary for maintain- 
ing the required temperature. 

The reactions involved in the process are almost in- 
dependent, of the nature of the hydrocarbon used. If 
any hydrocarbon is heated to a sufficiently high tem- 
perature it breaks down into simpler substances, even- 
tually yielding hydrogen and carbon. During the de- 
composition methane is always produced, and it is this 
compound which is most difficult to decompose. The 
equilibrium between methane and hydrogen in contact 
with carlxin can be represented by a curve of the gen- 
eral character shown in Fig. 1. 

Unfortunately methane does not decompose to any 

I'ubli.shod by pt-rmisvion of the lureotor of the Bureau of Stand- 
ards of the rnited States department of I’onunem*. 

‘British T’nfent 2054 (1914). Similar processes have been pro- 
posed by several imentors; of these the Kmcker-Woiter process 
is the best known. For a review of these methods, see "Industrial 
Hydrogen." by JL S Taylor, the Chemical Catalog Co.; or “Hy- 
drogenation of* oils.” 2d Ed., by Carleton Kills, P. Vnn Nostrand 
Co. 


considerable extent in the gas phase. This is shown 
by the non-luminous character of the methane flame. 
It is stated by Bone and Coward* that the decomposi- 
tion of methane is a surface phenomenon exclusively, 
even at temperatures as high as 1,500 deg. C. Decom- 
position and separation of carbon take place throughout 
the mass of almost any other hydrocarbon, but these 
observers found that the carbon of methane would 
separate only by deposition upon a solid surface. Even 
under favorable conditions the rate of decomposition 
of methane* is extremely slow. J. N. Privy* found it 
necessary to heat 22 hours at 1,200 deg. C. to approach 
equilibrium, and 2 hours at 1,500 deg. C. It is obviously 
impossible to make hydrogen commercially and to allow 
it hours of contact with heating surfaces. The time 
of contact must be reduced to a few seconds and this 
means that the temperature must be several hundred 
degrees above the equilibrium temperature correspond- 
ing to the gas composition desired. If the decomposi- 
tion of methane is exclusively a reaction between solid 
and gas phases, its rate should he directly proportional 
to the area of the solid surface. The elimination of 
methane from hydrogen produced upon a commercial 
scale therefore depends upon decomposing the oil in 
contact with a very large surface at a very high tem- 

V Chnn. Hoc., Vol. 93, p. 1197 

\/ Clu hi. /Nor. Vol 97, pp 498-511. 



FIG. 1- EQUILIBRIUM IN REACTION, CH 4 = C + 2H« 
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perature; but of the three factors — temperature, sur- 
face and time of contact— temperature is by far the 
most important. 

The excessive temperature required is the source of 
most of the difficulties encountered in the practical 
application of the method, and leads at once to some- 
thing of a dilemma. On the one hand, about the only 
solid available at a reasonable price which will stand 
the necessary temperature without crumbling, sintering 
or taking part in undesirable reactions with oxygen, 
hydrogen or carbon is carbon itself. On the other 
hand, carbon is the one substance that might be used 
which it is difficult to heat to a high temperature. An 
inert refractory is easily heated by an oil or gas flame 
to a temperature of 1,600 to 2,000 deg. 0. ^Vhat hap- 


pens in the case of carbon can be readily seen by con- 
sidering a bed of coke heated 6y an air blast. 

No matter whether carbon burns first to carbon 
monoxide or to carboh dioxide, the reaction, between 
carbon monoxide and oxygen is so much more rapid 
than the reaction between oxygen and solid carbon that 
carbon dioxide is the only gas formed in large quantity 
so long as an appreciable amount of oxygen is present. 
At temperatures above 1,000 deg. C., however, the car- 
bon dioxide reacts very rapidly and practically com- 
pletely with carbon to form carbon monoxide again. 
The amount of heat produced in burning carbon to 
carbon monoxide is sufficient to raise the temperature 
of the products of combustion to only about 1,400 
deg. C. if no heat losses occur, while the heat liberated 
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in the formation of carbon dioxide is sufficient to raise 
the temperature of the products of combustion to about 
2,500 deg. C. When air is introduced into the fuel 
bed at only one level, there is always a zone of increas- 
ing temperature corresponding to decreasing oxygen 
content in the gas stream. The maximum temperature 
is reached where all the oxygen is combined as carbon 
dioxide. Beyond that point, the temperature decreases 
because of the formation of carbon monoxide. It is, 
therefore, not merely wasteful of heat to permit un- 
burned carl>on monoxide to escape, but, in order to 
obtain a temperature in any region sufficiently high to 
decompose oil successfully, it is absolutely necessary 
to produce carbon dioxide in that region. 

As blasting is continued from a single level and the 
temperature in the hottest zone increases, combustion 
becomes more rapid, and the width of the zone decreases 
to such an extent that the total heat in the coke bed 
available for decomposing oil may actually decrease. 
In order to have a sufficient depth of hot coke it is 
therefore necessary to introduce air at several levels 
at each of which the carbon monoxide formed below 
will be burned to dioxide. The ideal condition would, 
of course, be one in which air was supplied at all points 
in just sufficient quantity to oxidize all the carbon 
monoxide formed at lower levels. 

The need for the checker-brick tower is also apparent. 
If carbon were the only solid used for heat transfer, 
as in the Rincker-Wolter process, it would be impossible 
to prevent the fuel from burning only to carbon 
monoxide or to prevent the blast gases leaving fhe plant 
at a very high temperature. By using the checker- 
brick tower it is possible to burn the blast gas com- 
pletely and make it give up its heat to the brick where 
it is available for ust*. 

Construction of Plant 

The plant employed fn the experiments consisted of 
a 4.5-ft. water-gas generator and two shells of about 
the same size as the generator, each tilled with checker 
brick, together with blower, scrubber, meter and other 
accessories. The general arrangement of the plant is 
shown in Fig. 2. Particular attention should be called 
to the three sets of "secondary” inlets, by means of 
which air could be introduced into the generator at 
three levels alxy/e the grate. These inlets proved to 
be of the utmost importance. Without them it is prac- 
tically certain that no satisfactory results could have 
been obtained. 

It was possible to use this plant in several different 
ways; for example, the oil could be vaporized on either 
coke or checker brick and the hydrogen could be with- 
drawn after passage through the coke only, the checker 
brick only, or the coke in series with one or both of 
the checker-brick towers. Unfortunately, the connec- 
tions were not such as to permit the sequence of oper- 
ations which is later described and recommended for 
a large plant and which is believed to be the most effi- 
cient thermally. Several of the possible procedures 
were tried and the results obtained in certain unusual 
cases will be mentioned later; but only the method of 
operation described in the following paragraph gave 
satisfactory results, and this was the method employed 
in nearly all of the experiments described. 

Only one checker-brick tower was employed. Air was 
blown upward through the generator, entered the bot- 
tom of the checker-brick tower where air was added 


to burn the combustible gas present, and the blast 
escaped through the stack valve at the top of the tower. 
The oil was introduced at the top of the checker brick 
and traversed the two shells in the direction opposite 
to that of the blast, the hydrogen leaving the generator 
at the bottom. When hydrogen of sufficient purity was 
no longer produced or when the generator became 
choked with carbon, the introduction of oil was stopped, 
the carbon was burned from the checker brick with 
air, and the cycle repeated. 

Refractories. The inner linings of both generator 
and checker-brick tower were of fireclay blocks of good 
quality. The lower 2 or 4 ft. of the tower lining was 
protected by a layer of split carborundum brick If in. 
thick. At the end of the experiments, the generator 
lining had fused to such an extent that it would have 
had to be replaced if the experiments had continued. 
Indeed, it was the blocking of the grate by fused ma- 
terial from the wall of the generator lining that caused 
the experiments to be discontinued just when they 
were; but the lining of the vaporizer remained in good 
condition until the end of the experiments. Only the 
surface was glazed to a depth of a few millimeters 
The grate was made of 4x8-in. fireclay bars; these also 
remained in good condition throughout the experiments. 

During the first experiments a good grade of fireclav 
brick was used for checkerwork. It. was found that 
these brick had too low a melting point to permit satis- 
factory operation, and they were replaced, principally by 
silica brick. As an experiment a few special brick of 
several different kinds were included in the checker- 
work, but all of them were less satisfactory than the 
silica brick. 

Facilities for Observation and Control. Orifice meters 
were installed for measuring the flow of air to each 
of the four levels of the generator and to each checker- 
brick tower. The distribution of air to the various 
points was under fairly accurate control by means of 
these meters and throttle valves. 

The oil used had to be forced into the shells, from 
a tank located at floor level, by means of compressed 
air. It was measured both by a friction-tube flow meter 
and by direct measurement of the oil in the supply tank 
by means of a glass gage and calibrated scale. 

The rate of flow was governed as carefully as pos- 
sible by observing the flow meter, but was necessarily 
subject to considerable fluctuations the effects of which 
are very apparent upon the curves showing the rate at 
which hydrogen was produced and also upon those show- 
ing the purity of the gas. The hydrogen produced was 
measured through a revolving-drum wet meter. 

The composition of the hydrogen was recorded con- 
tinuously by the thermal conductivity method, except 
when trouble with the sampling prevented. Analyses 
were also made frequently with an accurate volumetric 
apparatus of the Orsat type. The combustion method 
was generally used to determine carbon monoxide, 
methane and hydrogen. The carbon monoxide was 
occasionally determined also by absorption in cuprous 
chloride. All methods checked closely, and there appears 
to be no reason to doubt the substantial accuracy of 
all the important analyses. 

Pyrometric Measurements. All temperature measure- 
ments of any significance in the generator and vaporizer 
were made with an optical pyrometer. Sight holes and 
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openings in the checkerwork were provided at heights 
of 3, 6, 9, and 12 ft. above the bottom. 

Sight holes into the generator were provided at 
heights of about 2, 4, 6, 8 ft. above the grate. Because 
of obstacles which interfered with the use of the optical 
pyrometer, however, the holes at heights of 2 and 8 ft. 
were but little used. The opening 4 ft. above the grate 
was fitted with a stuffing box through which a 1-in. 
pipe with a sight cock and glass on the outer end could 
be rammed into the fire and the temperature of the fuel 
bed determined at a point at least 6 or 8 in. inside 
the lining. This arrangement was particularly satis- 
factory and it is regretted that space did not permit 
the use of the same device at the other sight holes. 

It was the general rule, in making temperature meas- 
urements, to focus upon the hottest surface visible, 


purchased without specification or test from the regular 
stock of a local dealer. As will be shown later, the 
composition of the oil has but little influence upon the 
results obtainable. Ntither oil contained an important 
amount of sulphur. Any sulphur present is con- 
verted quantitatively to hydrogen sulphide during the 
reaction and is easily removed from the gas in contrast 
to the organic compounds of sulphur formed at the 
low temperatures of carburetion of ordinary water gas. 
Three solid fuels were tried — an ordinary gas coke, 
petroleum coke and retort carbon. The apparent den- 
sities of the three solid fuels in loose piles were respect- 
ively about 27, 17 and 40 lb. per cu.ft. The gas coke 
was used for only a few runs until it became apparent 
that temperatures high enough to decompose oil could 
not be attained without fusing the ash to a clinker 



FIG. 3 - DATA ON EX REK1MENTA I, OPERATION OF OIL CRACK INO PLANT ON JUNE 2, 1921, USING FUEL OIL 

AND PETROLEUM COKE 


since the surfaces near the shells were always cooled 
to some extent by radiation, and the hottest visible 
surface was probably never hotter than the average 
temperature at that level. Unfortunately, on account 
of smoke, no temperature readings could be made while 
oil was being introduced nor for a considerable time 
after the run. Even when the smoke had been cleared 
away by the air blast, the temperature observed had 
little significance until the porous deposit of finely 
divided carbon had been burned away. For that reason 
the frequent temperature readings taken in the earlier 
runs were later dispensed with and temperatures were 
.taken for only a short time before a run. 

Fuels. Two grades of oil were used, kerosene and 
a refined fuel oil of considerably greater density, both 


almost impossible to deal with. Petroleum coke was 
used during most of the experiments, the retort carbon, 
of which only a small supply was available, being re- 
served for a few runs at the end. 

Record of Observations. The observations and all 
essential data taken during each experiment were 
plotted in colored inks on 40x50-cm. cross-section paper. 
A reproduction of one such sheet is shown in Fig. 3, 
which records the operation of the plant on June 2. 
The solid rectangular figures at the bottom of the sheet 
represent air blown into the various inlets of the gen- 
erator and vaporizer; the height above the origin of 
the upper boundary of each rectangle represents the 
rate of air flow, and the area of the rectangle represents 
the total quantity of air delivered. ’Similarly the dotted 
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rectangles represent the rate and quantity of oil in- 
troduced into the vaporizer. The small circles connected 
by straight lines in the middle of the page represent 
observations of temperature made with the optical 
pyrometer. The irregular curves near the top of the 
sheet represent the rate of production and composition 
of the hydrogen made. 

Details of Plant Performance 

The operation of the plant as shown by the data sheet 
will be followed descriptively tor the purpose of 
illustrating the methods of experimentation and control, 
a knowledge of which is essential to an understanding 
of the discussion of plant performance which follows: 

On the morning of Juno 2, 130 lb. of pelt oleum coke was 
charged into the generator and at 7:30 the blast was started, 
485 cu.ft. pur minute entering the bottom of the generator, 
from which enough was diverted to give practically com- 
plete combustion inside the checker-brick tower (as shown 
by the flame at the top of the tower). At 8:40 the blast 
was stopped for 5 minutes while an additional 130 lb. of coke 
was shoveled into the generator. Prom 8:45 until 9 air 
was blown into the bottom of the generator at the rate of 
408 cu.ft. per minute, into the lower secondary air inlets 
at the rate of 182 cu.ft. per minute, and directly into the 
checker-brick tower at the rate of 476 cu.ft. per minute. 
At about 8:50 the temperature of the lower half of the coke 
bed was observed to bo about 350 deg. hotter than the 
upper, consequently the lower secondary to the generator 
was closed and the middle one opened to pass air at approxi- 
mately the same rate. At 9:15 (he direct air line to the 
checker-brick tower was closed to permit mixing of the 
blast gas and secondary air before entering the tower, and 
the secondary air for the checker brick was taken by bypass- 
ing a portion of that entering the bottom of the generator, 
the amount taken being regulated as before to give a small 
pale flame at the stack. This permitted 240 cu.ft. per minute 
to be taken into the middle of the generator. At 9:45 the 
secondary air to the generator was cut down to about 200 
cu.ft. per minute. Observation then showed temperatures 
in both generator and vaporizer well above 1,500 deg. C. 
At 10:15 the blast was stopped, and at 10:19 kerosene was 
introduced into the vaporizer at the rate of l gal. per minute. 
The rate at which gas was produced is shown by the wavy 
line at the top of Pig. 3. 

At 11:21, (52 minutes after starting, 62.8 gal. of kerosene 
had been used and 10,870 cu.ft. of hydrogen produced. The 
composition of the gas produced, as shown by volumetric 
analysis, is given by the four curves under the rate curve. 
The maximum purity obtained was 93.8 per cent 27 minutes 
after the beginning of the run, the impurities at that time 
being 5.5 per cent of carbon monoxide, 0.4 per cent of 
methane and 0.3 per cent of nitrogen. 

The generator was then charged with 520 lb. of petroleum 
coke and the blast started through the checker-brick tower 
only, in order to burn out the deposited carbon. 

The upward nywement of the hot zone of carbon-dioxide 
formation and the sharp fall of temperature after this hot 
zone has passed a given level can be seen quite clearly even 
from the small number of temperature observations made 
in this case. Blowing through the vaporizer alone con- 
tinued until 1:30, when the carbon appeared to be prac- 
tically burned out. The blast was directed into the generator 
at all four levels from 1:30 to 2:29 with a change in the 
secondary air to the checker-brick tower at 2:17. At 2:32 
oil was again turned into the machine at the rate of 
approximately 1 gal. per minute. The lower irregular curve 
at the top of Fig. 3 shows the rate at which hydrogen was 
produced during the run, and the upper irregular curve 
is the record of the purity recorder. At 2:46 the gas had 
attained a purity of 92.8 per cent. 

Effects on Purity of Gas 

If, as suspected, the principal impurity were now carbon 
monoxide produced at a rate independent of the rate of 
hydrogen production, the purity should be decreased by 
decreasing the rate of production. If the impurity were 
methane which had not been decomposed because of insuffi- 
cient contact with a surface at high temperature, the purity 
should be improved by decreasing the rate of production. 
To test this point the rate of oil flow was cut to half a 

allon per minute. The purity immediately dropped about 

alf of 1 per cent, indicating carbon monoxide as the prin- 
cipal impurity. Without waiting to see how far this decline 
would go, the rate of oil flow was restored to 1 gal. per 


minute. The purity increased at once to 94.7 per cent. The 
rate was again increased to 1.5 gal. per minute. The purity 
again increased sharply. The rate of oil flow was increased 
to 2 gal. per minute, but without noticeable effect on the 
purity, indicating that conditions had been reached under 
which the effect of a further increase in rate upon methane 
production would more than offset its effect in diluting 
carbon monoxide. A sample taken at this time for volu- 
metric analysis showed N 3 0.2, CO 2.3 ? CH, 1.2 and H s 96.3 
per cent. In about 5 minutes the purity of the gas at this 
rate had begun to fall off appreciably, unquestionably 
because of the formation of more methane as the machine 
cooled. The rate of oil flow was cut down to 1.5 gal. per 
minute to check this tendency. The effort was partly suc- 
cessful, a decided break toward horizontal occurring in the 
downward purity curve. The purity continued to drop off, 
however, and after running 1.5 gal. for 9 minutes the rate 
of oil flow was reduced to 1 gal. per minute. This resulted 
in an immediate increase in purity of a little more than 1 per 
cent, followed by a gradual decline. In about 5 minutes 
the impurity was as great as before the change in rate. 
The oil was then shut off entirely, but the production of 
hydrogen continued for some time, the purity at first increas- 
ing as the rate of production fell off and greater time of 
contact cut down the amount of methane, and then decreas- 
ing as the rate fell to so low a figure that the carbon 
monoxide again became the dominant impurity. The decom- 
position of 48.8 gal. of oil in 39.5 minutes had resulted in 
the production of 8,137 cu.ft. of hydrogen of an average 
purity of about 93 per cent. Burning out the carbon from 
the checker brick occupied the time from 3:18 to 4:20. At 
4:20, 260 lb. of coke was put into the generator, and the 
coke bed was then blown for 28 minutes at all levels. Obser- 
vation now showed the temperatures at various places to 
he about 100 deg. C. lower than at the beginning of the 
previous run. A run was made, nevertheless, primarily to 
test the effect of this difference of temperature. The effect 
is quite apparent from the purity curve, which reached at 
the maximum only 91 per cent. As was to be expected 
from the low purities, the effect of changing rate was just 
the opposite of that at the beginning of the preceding run. 
Volumetric analysis at once confirmed the conclusion that 
methane was largely the cause of the low purity of the gas. 

The preceding description is merely illustrative of 
the results obtained during 15 days’ operation of the 
plant under many conditions. It would require too 
much space to give the results of all these operations in 
greater detail. Consequently in the articles to follow 
this one only the more interesting data will be pre- 
sented, mostly in the form of curves showing the 
variations from moment to moment in the compositon 
of the gas produced during the runs. 

Forest Products Research Carried Oil 
by Canada 

The progress 'which has been made in forest products 
research in Canada is outlined in a recent bulletin issued 
by the Federal Department of Interior. This research 
work is being carried on at the Forest Products Labora- 
tories at Montreal, and in addition special work is being 
conducted in a timber testing laboratory at Vancouver. 

The work of the Montreal laboratories is divided into 
four main divisions— namely, pulp and paper, timber 
physics, timber tests and wood preservation. 

The pulp and paper division has made detailed studies 
of the chemistry of Canadian woods in relation to pulp 
manufacture. Technical processes in the heating of pulp 
have been investigated. In the manufacture of sulphite 
pulp, experiments have been made in the penetration of 
cooking liquor in relation to moisture content, chips, 
etc. The utilization of waste sulphite liquor has been 
studied, also chipping, drying and baling of pulp for 
shipment. Other studies cover the efficiency of various 
newsprint splices, and the relation of humidity and 
temperature to moisture content of woods. Blotting 
paper has also been manufactured at the laboratories 
for the first time in Canada. 
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Corrosion of Rustproofed Iron and Steel 


Galvanizing Is the Best Method of Protecting Against Rusting When 
Immersed in Fresh Water Saturated With Oxygen — Uncoated Iron and 
Low-Carbon Steel Corrode at About Equal Rates Under Those Conditions 


By W. P. Wood 

Assistant Professor of Metallurgical Engineering, 
Unlvetsity of Michigan 


T HE experiments and results set forth in this 
article are presented with the idea of supplying 
some further data upon the corrosion rates of 
some common ferrous metals when unprotected and 
when protected by some of the well-known rustproofing 
processes. This work was carried out at the instiga- 
tion and with the co-operation of one of the large 
central power stations of the Middle West. 

The main interest in this investigation was centered 
upon the behavior of the samples when immersed in 
various waters. Nothing that is stated here is calcu- 
lated to have any direct bearing upon the subject of 
corrosion of iron and steel when subjected to atmos- 
pheric conditions. The writer believes the two types 
of corrosion are somewhat different and should be 
approached separately. 

A study of the recent work upon corrosion of iron 
and steel reveals the fact that it is felt by most 
authorities upon the subject that the role of oxygen in 
producing and accelerating corrosion is an exceedingly 
important one. This is particularly emphasized by 
W. D. Richardson' in his exhaustive and instructive 
series of experiments. While studying Mr. Richardson’s 
work, the idea occurred to the writer that it might be 
feasible to use pure oxygen as a constant accelerator 
in corrosion tests, thus accompli shing, perhaps, the 
results which it has been hoped by some might be 
reached through use of the acid tests. It is quite well 
recognized that an indiscriminate use of acid tests in 
determining relative corrosion rates often leads to 
erroneous conclusions. It is also appreciated that some 
sort of reliable accelerated test would be very useful, 
in all the tests hereinafter reported the waters were 
kept saturated with oxygen, as nearly as possible, and 
determinations made upon the water showed the pres- 
ence of considerable entrained oxygen. 

It is felt that in order to have any comparative value 
corrosion tests should be carried out under as rigidly 
controlled and uniform conditions as possible. It is 
also believed that too wide an application of results 
obtained under one set of conditions should not be made. 
It is just this which has led to the great confusion in 
corrosion work which is apparent to any one interested. 
For instance, data which may be entirely applicable to 
corrosion by immersion in slowly moving waters will 
not be applicable when the water is moving with a high 
velocity or when quiet. The results of this work are 
felt to be applicable in waters that are slightly agitated 
by a slow motion. It is not proposed that the results 
of this investigation will have unlimited application 
over a wide range of jonditions. 

The metals used were pure open-hearth iron, wrought 
iron, open-hearth steel and a steel containing about 0.21 


per cent copper. Analyses of these metals are given 
in Table I. Each metal, uncoated, was tested in two 
conditions, “as received" and after receiving a rough 
polish upon a 200 M wheel. Most of the metal “as 
received" was coated tvith a more or less uniform 
amount of mill scale. The pure open-hearth iron did 
not possess this covering of mill scale to as marked a 
degree as the other metals. 

The protective coatings that were investigated were 
those obtained by calorizing, parkerizing, sherardiz- 
ing, galvanizing and an electrolytic zinc process. It 
was realized that calorizing is not recommended as a 
protection against under-water corrosion, but it was 
thought that it would be of interest to include this 
process, as aluminum is electropositive to iron and 
should offer much the same advantages as a rust- 
proofing material as does zinc. The physical condition 
of the aluminum coating and its method of application 
would be important factors. Previous to coating, each 
sample was polished upon a 200 M wheel in order to 
produce uniform surface conditions for the application 
of the coating. 

Three waters were used as corroding mediums. 
These were distilled water, tap water and a special 
boiler-feed water. Analyses of the last two waters 
are presented in Table II. Particular interest was 
attached to the behavior of the tap water, since it was 
obtained from a system which makes use of liquid 
chlorine as a purifying agent. 

It was not believed that any striking differences 
would develop between metals coated by the same 
process, and therefore it was not deemed necessary to 
run samples of all rustproofing processes upon all the 
metals. The samples which were actually run may 
be ascertained from Table III. 

The dimensions of the samples were approximately 


TABLE I — CHEMICAL ANALYSES OF METAI/S USED IN 
CORROSION TESTS 

Metal C Si Mn S P Cu Slag 

Open-hearth iron 0 028 0.014 0 014 0 027 0 003 

Wrought iron . 0 014 0 238 0,060 0 009 0 211 2 . 66 

Copper-steel 0 124 0 073 0 346 0 035 0 009 0 215 

Op»*n-henxth steel 0 1 22 0. 059 0 297 0 034 0 026 


TABLE II — CHEMICAL ANALYSES OF TAP AND 
BOILER FEED WATERS 


Constituents 

Tap 
Water, 
Pt. Per 

Boiler Feed, 
Water, 

Pt. Per 

Million 

Million 

Alkalinity (ns CaCOa) . 

53 5 

Neutral 

Chlorine 

7 6 

1 6 

Sodium chloride 

12 6 

2.9 

Total solid residue 

100.0 

2 S:1 

Oxygen consumed 

2.7 

Hihoa . 

4 0 

1.2 

Iron and aluminum oxides 

2.6 

2.8 

Calcium 

23.1 

2 1 

Caloium oxide (CaO) ... ... 

32 3 

2,9 

Calcium carbonate 

. .. 57.6 

5.2 

Sulphate* . . 

Nil 

Nil 

Dieaolved and entrained oxygen . . . 

31.2 

24.3 


'Tr<ma„ American Institute of Chemical Engineers, vol. 18, p. 189. 
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a.s follows: 2 in. long, 1 in. wide and u in. thick. Each 
test was carried out in triplicate in order to obtain 
reliable results and the average value of the three 
used in making computations. It might be stated at 
this point that in no case was there any wide variation 
among the three check samples. Each type of sample 
was exposed for four different lengths of time — 1 
month, 4 months, 8 months and 1 year. The total num- 
ber of samples in each test was therefore twelve. 

The dimensions of each sample were taken by means 
of micrometer and steel scab', after which the total 
area was computed. The samples wore all washed in 
distilled water and 95 per cent alcohol and dried for 
one hour at 105 deg. C. in an electric oven, being sub- 
sequently stored in a dessicator until convenient to 
weigh them. Weighings were made correct to fourth 
decimal place. After weighing, the samples were placed 
in the water for the designated length of time, at the 
expiration of which they were removed and again 
washed, dried and weighed as before. Rust was nearly 
always floeculent, non-adherent and washed off very 
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bid 1— SKETCH OF TANK USED IN CORROSION 
EXPERIMENTS 


demonstrate the great importance of uniform surface 
conditions in corrosion phenomena. 

Apparatus 

Before describing the apparatus by means of which 
the corrosion tests were carried out, it will probably 
be advisable to review some of the conditions which 
are known to effect corrosion and which must be taken 
into account in carrying out corrosion tests. These 


l Inscription of Samples 
Open-lieurtli iron, Kround 
Wrounht iron, {ground 
Cuppei steel, Kround 

< )pon-hoartli si ot ), Kround 
Open-hearth iron, as rereiv e<l 
Wrought iron, an received 
Copper steel , as received 
Open-hearth steel, as leeeiv ed 

Open-hourth iron, enh trued 

Open-hearth Hl,eel, caloriseed 
Open-heart h iron, ultei ardued 
Copper h) eel, shorardized 
Open-heart hst, eel, Hherardizcd 
Open-hemth iron, galvanized 
Wrought iron, galvanized 
( )pen-hearth steel, galvanized 
( )pon-heatth iron, electrolytic Zn 
WrouglU-iron, elcetiolv tie Zn 

< >pmi -health steel, eloetrolv In Zn 
( )pen-henrll. iron, parkerized 

C lopper steel, parkerized 

< tpcu-heai I h steel, parkerized 
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easily. In preparing the samples for immersion the 
idea in mind at all times was to maintain as nearly as 
possible uniform surface conditions. 

Some exception might be taken to the statement that 
weighings were correct to the fourth decimal place. 
This criticism might be particularly applicable to the 
weighings made subsequent to immersion, as it was not 
always possible to wash off the last trace of adherent 
rust from the samples. Some experiments were made 
to determine the relative error introduced from this 
source and it was found that these last traces of rust, 
which in many cases were mere discolorations, weighed 
only a few tenths of a milligram, even though they 
appeared quite bulky at times. 

In all, about seven hundred samples were run in 
this series of tests. The great difficulty involved was 
in keeping track of each sample during the entire 
process. Each sample was stamped with a number as 
soon as it was cut from the original stock. “As 
received’' samples were stamped lightly, in order to 
avoid a tendency for corrosion at that point. Polished 
and coated samples were stamped more deeply, as the 
marks wore subsequently nearly obliterated by the 
polishing and rustproofing operations. It was observed 
that in only a few instances did this number cause 
excessive local corrosion and even then the difference in 
weight was very slight when these samples were com- 
pared with their checks which had not exhibited the 
excessive corror— A ^ " ,l 


conditions were obtained from a study of the work of 
other investigators, more particularly the work of Heyn 
and Bauer. 1 In all there are about twenty-one factors 1 
that influence corrosion, but the five enumerated below 
were considered of the most importance. They are: 

1. Rise in temperature of the corroding liquid usu- 
ally increases rate of corrosion. 

2. An increase in depth of immersion decreases cor- 
rosion. 

3. An increase in the exposed surface of the liquid 
increases corrosion. 

4. Chemical impurities in the liquid increase the 
action. 

5. The corrosion is usually in direct ratio to the 
amount of liquid present. 

Most of the variables may be partly eliminated in 
the following manner: (1) Use same amount of liquid, 
(2) run tests at same temperature, (8) use same depth 
of immersion, (4) use pieces of metal from same stock 
piece. In building and locating the immersion tank 
the conditions enumerated were kept in mind. 

A diagram of the tank used will be found in Fig. 1. 
As will be seen it is a three-compartment tank, 6 in. 
deep, built of 1-in. lumber. A narrow strip of wood 
was fastened around the inside of each compartment 
4 in. from the bottom to support' the glass rods, which 

^MUtellUngen ans dan Kfrni pitch en Materialprvfungsamt, 1908- 

*A. F. Wendler. An unpublished manuscript on corrosion. 
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in turn supported the samples. Commercial oxygen 
was supplied by tanks and was brought into each com- 
partment through a steel pipe manifold and glass deliv- 
ery tubes; its flow was regulated by a rubber hose 
connection and a stock cock. Oxygen was regulated in 
such a manner that about one bubble per second rose 
from each delivery tube. This bubbling produced a 
slight but constant agitation of the water in the tank. 
A space about 6 in. square was left in the center in 
which no samples were placed. 

Since it has been shown that light has an effect upon 
rate of corrosion, ea # ch compartment of the tank was 
supplied with a tight-fitting wooden cover. These cov- 
ers also prevented objects from falling upon the samples 
and, most important of all, maintained the atmosphere 
over the surface of the water much richer in oxygen 
than normal, a condition maintaining a mgre uniform 
and larger concentration of oxygen in the water. Table 
II gives data on the amount of oxygen carried in one 
test. No doubt the concentration varied largely at 
times. 

Samples were laid flat in order to eliminate the 
variations in corrosion rate by varying depths of im- 
mersion. A depth of 2 cm. of water was maintained 
over the upper surface of the samples. Evaporation 
losses were made up by occasional additions of pure dis- 
tilled water. In placing samples in the tank care was 
taken to make a uniform distribution in order to offset 
any local conditions obtaining in various parts of the 
tank. 

The tank was placed in a room where the average 
yearly temperature variation was not over 15 deg. F. 
from the average yearly temperature of 70 deg. F. 
The tank never received the direct rays of the sun; 
moreover, the sun shone in the room only a short time 
during each day. 

The flow of oxygen was kept practically constant over 
the entire year. There were, of course, some unavoid- 
able breaks occasioned by leaks in the delivery system 
or in the valves on the oxygen tanks. On the average 
one tank of oxygen would last about 3 weeks. 

Results for Uncoatep Metals 

Results are presented in Table III, which give total 
losses for the periods noted. Rate of corrosion may be 
had by dividing those figures by 30, 120, 240 and 360 
respectively. 

During the first few months of the test nearly all 
of the samples were corroding at a more rapid rate than 
they were during the last months of the year. This 
is probably due to the accelerating effect of the oxygen 
being gradually overcome by the formation of a pro- 
tective coating of flocculent rust which does not entirely 
inhibit corrosion but regulates its rate. There seems 
to be no evidence that the composition of the water has 
any general effect in bringing about this primary 
acceleration. 

It is seen that all four metals are corroding at not 
widely varying rates at the end of the year, the point 
of interest lying in the fact that the open-hearth iron 
is corroding more rapidly than any of the others about 
80 per cent of the time. This is in accordance with 
the observations of Richardson, and is due to the large 
amount of oxygen present. 

Wrought iron ajd steel corrode at about the same 
rate under the circumstances here present. The writer 
feels that this is about the situation which will be 
found generally where these two metals are concerned. 


There is some difference in the corrosion phenomena 
between the polished and unpolished samples. The 
majority of the “as received" samples corrode more 
slowly at first than the polished samples, probably due 
to the protective skin of oxide. This effect is transient 
and at the end of a J^ear the samples are all corroding 
at about the same rate and have similar surface 
conditions. 

Samples in tap water were watched with interest on 
account of the chlorine content of the water, but the 
effect of the chlorine is apparently not very pronounced. 

It seems to accelerate corrosion of wrought iron, but 
it is believed that the increased corrosion would not 
be large. 

Whether the introduction of a few tenths of 1 per 
cent of copper will suppress corrosion of iron and steel 
when immersed in water is still being debated in some 
quarters. As far as results of these tests are con- 
cerned the copper does not appear to affect the cor- 
rosion in any way. In general, small variations in the 
composition of iron and steel are practically without 
effect as influencing corrosion by immersion. 

Probably the most vital thing to be observed in cor- 
rosion experiments is the tendency toward pitting. 
Loss in weight provides a means for comparative study, 
but the pitting tendencies of a metal are what deter- 
mine its actual value. This point is stressed by most 
authorities upon the subject. An examination of the 
uncoated samples in this investigation failed to estab- 
lish any notable differences in this respect among the 
four metals tested. The only statement which can be 
made is that the samples immersed in tap water (which, 
it is remembered, carries dissolved chlorine) showed 
slightly more tendency to form pits than the samples 
immersed in the other waters. 

Rustproofkd Samples 

Calorized Sampler. --Calorized samples acted in a 
very erratic and unexpected manner. All the samples 
with the exception of those ii; boiler feed water showed 
a gain in weight for 4 months. After that an appre- 
ciable loss in weight began. The preliminary gain was 
probably due to the oxidation of aluminum upon the 
surface of the samples. 

After 8 to 12 months' immersion the samples showed 
very noticeable evidence of corrosion, the weight in 
most cases approaching or becoming less than the 
weight of the original sample. Great variations in this 
respect were noted. The most seriftus aspect of this 
corrosion was a very pronounced tendency toward pit- 
ting. This is no doubt due to the uneven surface of 
the calorized metal. 

While the results of this investigation did not indi- 
cate a very desirable behavior of calorized metal when 
immersed in water, there were certain aspects which 
would lead to the conclusion that if the aluminum coat- 
ing could be smoothly and evenly applied, it would fur- 
nish an excellent corrosion-resisting surface. 

She/rardized Samples . — Sherardized samples all showed 
a more or less steady increase in the rate of cor- 
rosion, but the corrosion was less marked in distilled 
water. Corrosion was extremely localized — not one 
sample showed an even corrosion all over its surface. 
Rust would soon perforate the sheet or pipe which had 
been thus “protected." 

Galvanized Samples . — These samples showed much 
the best resistance to corrosion. At first they lost 
weight as rapidly as the other rustproofed samples, hu 4 
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afterward the rate of corrosion became constant and 
very slow. The most important thing in connection 
with these samples was this : Careful examination 
failed to reveal any evidence of local action or pitting. 
In fact the samples which were t immersed for a year 
did not give any visible evidence of the long immersion. 

Electrolytic Zinc Process.— Next to the galvanized 
samples, these exhibited the best average results. At 
first corrosion was not very marked, but about half 
the samples speeded up after the first fi months. At 
the end of a year some of the samples were corroding 
very rapidly and the protective coating had disappeared 
over large areas. Corrosion appeared to start over 
much broader areas than in sherardized samples. No 
serious tendency toward pitting was observed. 

The Parkerized samples exhibited erratic behavior 
similar to that evidenced by the calorized samples. 
Some samples showed steadily increasing and very de- 
cided corrosion. Others were nearly as good as gal- 
vanized metal. In some the dark-colored coating had 
entirely disappeared. However, there was no tendency 
toward pitting. 

It was very evident that largo variations were pres- 
ent in the thickness and character of the coating. If 
these conditions were investigated and uniformity es- 
tablished, it is possible that this coating might have 
a distinct value, under some circumstances, as a pro- 
tective coating for iron and steel articles when im- 
mersed in water. 

Summary 

1. The presence of oxygen apparently causes an ex- 
aggerated initial corrosion in iron and low-carbon steel. 

2. The presence of a small amount of chlorine in tap 
water causes a slight but not serious increase in cor- 
rosion rates of immersed metals. 

3. The composition of iron and steel does not aft'eet 

noticeably the corrosion rate when metal is immersed 
in water. This applies particularly to the presence of 
copper. # 

4. Different surface conditions of a metal tend to 
become equalized over a period of time and the cor- 
rosion rate to become steady and uniform when the 
metal is in the presence of large amounts of oxygen. 

5. The presence of large amounts of oxygen does not 
appear to increase the tendency toward pitting in a 
corroding piece of iron or steel. 

6. Galvanizing seems to offer the best means of pre- 
venting the corrosion by immersion of iron and steel. 


New Type Vertical Retort 

A new style construction of the Glover-West vertical 
retort has been prepared in the course of the recon- 
struction of eighty vertical retorts at the Belfast, Ire- 
land, plant. The Gas Journal (London), of March 28, 
page 821, describes the modified form as follows: “The 
retorts will be increased in length by the addition of a 
steaming chamber at the base. In this chamber, which 
takes the form of an enlargement of the retort section, 
the steam, introduced for the purpose of water-gas gen- 
eration in the retort, is raised in temperature, at the 
expense of the residual heat of the coke, to that neces- 
sary for the water-gas reaction. By the adoption of 
the new principle, the yield of gas in this installation 
will be increased by 2 million cu.ft., and the labor cost 
per setting, remaining constant, will be correspondingly 
less per 1,000 cu.ft. of gas made." 



By Wellington Gustin 

Of the Chicago liar 


Demurrage Charges Held to Be Taxable 

Are Part of Payment for Transportation, Though Made 
Primarily to Discourage Detention of Cars 
In two cases, the Procter & Gamble Co. versus United 
States and the Buckeye Cotton Oil Co. versus United 
States, the Federal District Court held that demurrage 
charges for failure to load and unload cars within the 
“free time" permitted by the rules of railroad com- 
panies were taxable as a part of the charge for trans- 
portation, under the revenue acts of 1917 and 1918 
imposing a tax on the amount paid for transportation, 
since “demurrage" is a terminal charge, a part of the 
charge for transportation, even if the purpose of 
demurrage is primarily to prevent the detention of cars. 

The cases arose under the revenue acts, title 5, sec- 
tions 500-503, of the act of 1917, and title 5, sections 
500 to 502, of the revenue act of 1918, imposing a tax 
on the amount paid for transportation, and involved 
the question of whether demurrage charges to load and 
unload cars within the “free time" permitted by the 
rules should be included as part of the cost of trans- 
portation and thereby subject to tax. Article 2 of 
regulation 49 provided that the word “transportation," 
as used in title 5 of the revenue acts mentioned, in- 
cluded “receipt, delivery, elevation, transfer in transit, 
ventilation, refrigeration, icing, storage, demurrage, 
towing, lighterage, trimming of cargo in vessels, wharf- 
age, handling of property transported, feeding and 
watering live stock, and other incidental services and 
facilities." Plaintiffs contended that a charge for de- 
murrage was not taxable as a part of the charge for 
transportation. (281 Federal 1014.) 


Insufficient Memorandum of Sale 

Rules Set Forth Relating to Correspondence and Oral 
Evidence Under Statute of Frauds 

Controversy over a sales contract between the Western 
Metals Co., of Cleveland, Ohio, and the Hartman Ingot 
Metal Co., of Chicago, emphasizes some valuable in- 
formation to buyers and sellers. The former brought 
suit against the latter and obtained judgment, but this 
has been reversed by the Appellate Court and then 
affirmed by the Supreme Court of Illinois, 303 111. 479. 

On Nov. 2, 1918, the presidents of the two corpora- 
tions met by chance in Cleveland in the office of a mutual 
acquaintance. There was some talk then regarding a 
sale by the former to the latter of a quantity of scrap 
brass. Following this conversation the former sent the 
latter a confirmation of a sale upon a printed blank for 
25 tons of red brass borings at 20c. per lb. and 25 tons 
of clean light brass at 13c. per lb., calling for shipment 
within 3 months with regular terms. In response to 
this the Ingot Metal Co. sent a letter refusing to accept 
any shipments of metal until such time as notice was 
given, owing to a badly congested Condition at the plant. 
On Nov. 11 the Western Metals Co. asked the alleged 
buyer to notify it when conditions would make a ship- 
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ment possible. No reply was made to this letter. On 
l)ec. 4 the claimed seller again wrote the alleged buyer 
advising that it was shipping 50 tons scrap covered by 
the contract. The buyer wired that it would refuse to 
accept the shipment. On the same day it notified the 
seller by letter that it would under no circumstances 
receive any materials until it had notified seller to make 
shipment. 

On Dec. 9 the seller replied by saying it would comply 
with the request for a short time, but would not with- 
hold shipment much beyond Jan. 1. On receipt of this 
letter the alleged buyer replied that no shipments were 
to be made until specific instructions were sent to that 
effect. On Jan. 3 the seller requested shipping instruc- 
tions at once. Four days later the alleged buyer replied 
as follows : 

“On account of the government canceling orders on 
all purchases they have made, we are likewise canceling 
all written orders we have given our trade. We might 
have given you a verbal order, and this would be under 
the same ruling as all written orders we have given 
others.” 

Following receipt of this letter the Western Metals 
Co. began suit in Chicago for breach of contract. The 
Ilartman Ingot Metals Co., defendant, pleaded the 
statute of frauds of both Ohio and Illinois and denied 
liability generally. A jury returned a verdict for $4,500 
m favor of the seller and judgment was rendered there- 
on. The higher courts have now reversed this judgment. 

Statute Requiring a Writing 

That an oral contract of sale was made in Cleveland 
by the presidents of the opposing corporations was 
established by the jury and the judgment of the trial 
court. But the appellate courts found that the action 
was barred because of the provisions of section 4 of the 
uniform sales act, commonly called the statute of 
frauds. This section provides: 

“A contract to sell or a sale of any goods . . . 

of the value of $500 or upward shall not be enforceable 
by action . . . unless some note or memorandum in 

writing of the contract or sale be signed by the party 
to be charged or his agent in that behalf.” Hurd’s Rev. 
Statutes, 1921, page 2855. 

The seller contended that this sale of brass was not 
within the statute and therefore the law applied was 
erroneous. The court said it was not necessary, in 
order to take the contract of sale out of the statute, 
that there be a formal written contract, nor is it neces- 
sary that the written memorandum be complete in one 
writing. It is now established that a complete contract, 
binding under the statute of frauds, may be gathered 
from letters, writings and telegrams between the parties 
relating to the subject matter of the contract and so 
connected with each other that they may be fairly said 
to constitute one paper relating to the contract, though 
only one of the writings may be signed by the party to 
be charged. 

No particular form of language is necessary to con- 
stitute the memorandum requisite to satisfy the re- 
quirements of the statute. Any kind of a writing, from 
a solemn deed down to mere hasty notes or memoranda, 
from which the intention of the parties may be gathered, 
as in other contracts, will be sufficient. 

It is equally well Established, says the court, that the 
signed writing or writings must refer expressly to the 
other writing, or the several writings must be so con- 


nected, either physically or otherwise, as to show by 
internal evidence that they relate to the same contract. 
(32 L. R. A. 127.) A paper signed by the party to be 
charged cannot be incorporated in a paper not signed 
by him by a reference in the latter. The signed paper 
must refer to the unsigned paper in clear and distinct 
terms. (27 Corpus Juris, 263.1 

Oral evidence is inadmissible to connect the several 
papers or show that they relate to the same trans- 
action. Oral evidence can only bring together the dif- 
ferent writings, it cannot connect them. They must 
show their connection by their own contents. The con- 
nection must be apparent from a comparison of the 
writings themselves. (25 Ruling Case Law 680.) 

# What Oral Evidence May Show 

After the several writings connect themselves together 
into one complete memorandum, parol proof is proper 
to show that the several writings apply to the subject 
matter of the suit, and not to some other sale. This is 
equally so in case the complete memorandum is con- 
tained in one writing. The rule with respect to the 
admission of parol proof is the same, whether the 
memorandum is to be found on one paper or on several 
papers which connect themselves together. The wis- 
dom of the rule forbidding the use of oral evidence to 
show the connection between the several papers is ap- 
parent, says the court. 

On this point it says: “If it is necessary to use oral 
evidence to show that the papers are parts of one con- 
tract of sale, then the contract becomes partly oral and 
partly written and we have then introduced all the mis- 
chiefs which the statute of frauds and perjuries was 
intended to prevent. The line must be established some- 
where, and that line has been wisely established at a 
definite point. If we break across this line and permit 
the use of some oral evidence to connect the writings* 
then we introduce into the law confusion and uncer- 
tainty, because no one will know how much oral evidence 
will be permitted to join the several writings in a given 
case.” 

Going over the correspondence in the case at bar, the 
court said such admitted the existence of a contract of 
the sale. That this sale was made was not questioned 
in the Supreme Court. The question presented was 
whether this correspondence makes out a memorandum 
of this contract of sale, complete in all its terms, and 
signed by the buyer. The court fouad that the letters 
nowhere made the slightest reference to the confirma- 
tion, nor did the buyer ever admit the confirmation 
correctly stated the terms of the contract. Conceding 
that its letters admit the existence of the oral contract 
sale, there was nothing in the letters, nor in any paper 
to which the letters refer, that states any of the terms 
of the contract, says the court. 

Finally, it is unquestionably the law that the memo- 
randum upon which it is sought to charge a party to a 
contract must state the contract with such certainty 
that its essentials can be known from the signed writ- 
ing, or by some reference to parol proof to supply the 
essential elements of the contract or to supply the con- 
necting links between the signed writing and some 
other writing or writings. 

In this case the correspondence offered in evidence 
did not meet these requirements, and the court so 
found, affirming the Appellate Court judgment which 
had reversed the trial court judgment for the seller. 
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Gasoline Shovel 

The Pawling & Harnischfeger Co. 
of Milwaukee has brought out a 1 -yd. 
.gasoline shovel mounted on corduroy 
traction, which should have a wide 
application in shovel work. Shovel 
users will be interested in this new 
machine, because it is one-man oper- 
ated, does away with fuel and water 
hauling and starts and stops in- 
stantly without requiring overtime 
work for firing. 

This shovel is similar in design to 
’f-yd. machine that was brought some 



M-.W 1 - 'i I > SI 0 •VI 1 , 1 


years ago by the Pawling & ilar- 
nischfeger Co. and that is in use all 
over the United States. One of the 
principal features of the gasoline 
jshovel is its crowding motion, which 
has proved successful on the f-yd. 
machine. The pinion on the shipper 
shaft is driven by a heavy steel chain 
from a set of planetary gears 
mounted in the forward drum of the 
machine. This mechanism can shake 
the dipper very rapidly, which is ex- 
tremely necessary when operating in 
clay. It also can force the dipper 
into the toughest soil. 

ThiH machine can be used with 
dragline bucket, clamshell, pile-driv- 
ing rig or crane hook. The Alu- 
minum Co. of America, American 
Agricultural Chemical Co., Lincoln 
Clay Products Co., American Brass 
Co. and many industrial companies 
are using these machines with good 
success. Like the smaller machines, 
it is built throughout in a thorough 
manner, being made principally of 
steel; forged alloy shafts being used 
for heavy duty parts. Gears are all 


of steel with cut teeth. The traction 
is one of the most important parts of 
the machine and is of heavy con- 
struction. The track links are of 
single piece special steel castings 
joined by alloy steel pins. There are 
two pair of driving and idler 
sprockets on each machine and the 
corduroys are non-cloggable even 
in the heaviest going. 


Economy Recorder 

The Uehling Instrument Co., 
Paterson, N. J., has developed and 
placed on the market a new combined 
barometer and vacuum recorder 
primarily for determining (1) the 
absolute back pressure in steam tur- 
bine and condensing plants, (2) the 
barometric pressure, (3) the con- 
denser vacuum, (4) the existence of 
air leakage into the condenser, etc., 
and (5) the ability of the condenser 
!<> handle the load. This combined 
recorder consists merely of two float 
chambers, one of which is connected 
with a barometric mercury column 
and the other with a mercury column 
m communication with the con- 
denser. These columns and float 
chambers are secured to the recorder 
case. The pens are actuated by 
means of floats resting on the mer- 
curv in the two 
chambers. The 
movements of the 
floats correspond 
e x a c 1 1 y to the 
changes in baro- 
metric pressure 
and in vacuum 

The measure- 
ment of baro- 
metric pressure 
and vacuum by 
means of mercury 
columns is stand- 
ard for power 
plant testing, and 
therefore the 
readings of the 
combined barom- 
eter and vacuum 
recorder are at 
all times accurate 
and reliable. 



There is no necessity for calibrating 
the recorder against mercury column 
testers as is customary with instru- 
ments utilizing diaphragms, tube 
springs and m u 1 1 i p 1 y i n g lever 
mechanisms. 

The recorder draws automatically 
and continuously the barometer and 
vacuum records on the same chart. 
The barometer record is used as a 
base line for reading the absolute 
back pressure directly off the chart. 
As long as the two curves, barom- 
eter and vacuum, vary simultaneously 
and proportionately, everything is as 
it should be. However, should the 
vacuum fall when the barometer re- 
mains constant, either considerable 
air is leaking into the condenser or 
the condense i is not able to handle 
the load. 

By means of the recorder chart 
the operator is at all limes able to 
ascertain whether his turbine or con- 
denser is operating as efficiently as it 
should, and to know whenever air is 
leaking into the system, thereby im 
pairing the vacuum and causing an 
unnecessarily high turbine steam 
consumption. The existence of air 
leakage is instantly revealed, and 
thus can be located and eliminated 
by the operator before an appreci- 
able waste or heat loss is incurred. 
The instrument records any part of 
the total range of 0 to 31 in. 
Vacuums from 25 to 31 in. and the 
corresponding absolute back pres- 
sures, or vacuums from 20 to 31 in., 
etc.., may be recorded with great ac- 
curacy over nearly the full face of 
the chart, the remainder of the chart 
being used for recording, on a con- 
tracted scale, the lower vacuums 
down to atmospheric pressure. 


Catalogs Received 


Sturtevant Mill Co., Boston, Mass — 
Catalog 7711, descriptive of the Sturtevant 
Moto-Vibro Screen, an Inclined vibratory 
set een, featuring the different ways which 
this can be installed. 


Sturtevant Milt, Co., Boston, Mass.— 
Bookict Description of the Sturtevant 
\ciduln ting Unit installed at the Armour 
Fertilizer Works, Columbus, Ga. 


Louis Allis Ca, Milwaukee, Wis.— Cata- 
log on the Watson Multi-Speed Motor, a 
motor which operates on a polyphase alter- 
nating current having adjustable speed 
through field control over a range of from 
two to four speeds. 
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Book Reviews 


Book# on Mineral Resources 

Two excellent booklets have recently 
been published by our English cousins, 
books that will prove welcome to all 
who have interest in the sources and 
statistics of metal and mineral produc- 
tion. One is printed toy the Imperial 
Mineral Resources Bureau (If. M. Sta- 
tionery Office, London, 218 pages, price 
4s. Hid.), and presents a digest of 
statistical and technical information 
relative to the production of silver, 
especially during the war period (1913- 
1919). It is one of a long series of 
such tracts recently published. Turn- 
ing its pages one is struck with the 
evident care used in its compilation and 
the comprehensiveness and conciseness 
of the volume. 

No less valuable should be the mono- 
graph on Copper Ores, written by 
Robert Allen a\nd published by the 
Imperial Institute (published by John 
Murray, Albemarle St., W.> London; 
220 pages, price 7s. fid.). This is one 
of a series published by the Institute 
giving a general account of the occur- 
rences and commercial utilization of the 
more important minerals. 


Ei Arte de lor Metalks Tianalated, from 
the Spanish of Alvaro Alonzo Barba, by 
Hos.s ]<J. Doufflatts and E P Math meson 
\ow York John Wiley & Sons, Inc 

S S pji. lllus. price $3 5<> 

The eminence of Dr. Mathewson in 
the profession of metallurgy will tend 
t,<> enhance the popularity of this trans- 
lation, made in collaboration with Ross 
E. Douglass, of what is recognized as 
the oldest published treatise on Ameri- 
can metallurgy. Barba, the author, 
was at one time an ecclesiastic at 
Potosi, Bolivia— noted during many 
centuries for its fabulously rich silver 
mines; the book was first published in 
Spain in lfi40. Translations, into 
English, French and German, have 
been made at various dates, but these 
are incorrect, inaccessible and lacking 
in a proper interpretation of the 
technology of Barba’s day. Students of 
metallurgy, particularly those who 
have followed the history of mining in 
South America, should be grateful to 
the translators, both of whom are un- 
usually well qualified to present an 
English version without mutilation of 
the original sense. 

Book I discusses “The Manner in 
Which Ores Are Begotten, and the 
Things That Accompany Them.” In it 
are described such considerations as the 
smell and taste of earths, and their 
recognition thereby, a defence of the 
opinion that sulphur and mercury are 
the components of metals, and sundry 
other quaint arguments and views. 
Book II deals with tfoe amalgamation of 
silver and gold ores; Book III, the 
treatment by cooking (pan amalgama- 
tion) ; Book IV, the reduction of ores 
*by smelting, and Book V describes the 


practice of refining and parting. The 
greater part of the treatise, therefore, 
forms a thesis on a subject in which 
the author had gained much experience 
and formed sundry basic conclusions, 
many of which were in error and not 
a few were influenced by religious 
views. The translators have peppered 
the English version with comments, in 
brackets, which will prevent the metal- 
lurgically uninitiated from accepting 
too readily many of the conclusions. 
The volume is illustrated by several 
informative cuts that show the equip- 
ment used by metallurgists in the 
seventeenth century and thereabouts. 
It should find a place in every library 
of mining and metallurgical works of 
refertyice, as a record of wtiat was 
being done and the standard and prac- 
tices of technology in those far-off 
times. A. W. Allen. 


Tkuiinu’vl Analysis of Stkkl and Steel 
VVohks Materials By Frank T Sisco. 
McGraw-Hill Book Co., Inc. New York. 
Gx !) \ in. 543 pp.. with 28 illustrations in 
the text and 20 tables Brice $5 
Of all the branches of analytical 
chemistry, the analysis of steel un- 
doubtedly has received the greatest 
amount of attention, judging from the 
large number of hooks already pub- 
lished. To write a book of any con- 
siderable novelty is a matter of some 
difficulty. However, the author has 
produced a book which marks a dis- 
tinct departure from the manuals of 
steel analysis previously published. 

This book is written from the stand- 
point of the rapid and accurate analysis 
of steel and steel works materials for 
commercial purposes. 

The first quarter of the book, Part 1, 
is devoted to the design, equipment and 
operation of the laboratory. It is the 
first adequate discussion of these 
topics from a practical standpoint that 
has come to the attention of the re- 
viewer and is a distinct contribution to 
the literature of the subject. The 
chapters on “The Qualifications and 
Selection of Laboratory Employees,” 
“The Organization and Efficient Op- 
eration of the Steel Works Labora- 
tory,” and ‘“Errors in Routine An- 
alysis and Their Control” will be of 
considerable interest to those who have 
charge of laboratories, and valuable to 
beginners in such positions. The 
chapter on “Record Keeping and 
Costs for Steel Works Laboratory” 
will prove of considerable assistance 
in those laboratories where such mat- 
ters are too frequently neglected. 

Part 2 deals with “The Analysis of 
Plain and Alloy Steels.” The methods 
as a whole are well selected and care- 
fully worked out in detail. The . chap- 
ter on “The Determination of Carbon 
in Plain and Alloy Steels” is excellent. 

Part 3 is devoted to “The Analysis of 
Steel Works Materials” and includes 
the analysis of pig iron, cast iron, the 
ferro-alloys, ores, fluxes, refractories 
and slags. 

The English in a few places is a 
little “sloppy,” as “a new 5-gal. bottle 
syphoned from a carboy of solution.” 


In standard works previously pub- 
lished, Ehrlenmeyer is invariably capi- 
talized, likewise Meyer and Gooch. The 
author always uses the above terms un- 
capitalized, and yet capitalizes Nesbitt. 
lt*would be preferable to adhere to the 
standard practice in such matters. 

This book is commended to the at- 
tention of university and college pro- 
fessors teaching analytical chemistry. 
Students who contemplate entering the 
field of metallurgical work should read 
this book. The rapidity and accuracy 
with which work is done in a steel 
laboratory will be quite a revelation to 
them. 

Superintendents and managers in 
steel works would he considerably en- 
lightened, doubtless, by reading Part 1. 

G. W. Walker. 


Metallurgical Transaction# 

JuITHNAL OF TIIIC INSTITUTE OF METALS, VOl. 

28 E<1 it o<1 by G Shaw Scott. The Insti- 

tute. 36 Victoria St., Tendon, 8. W. 1; 
1.008 pjiROK Brice to non-members, 

31 h 6 d. 

Journal of the Iron and Steel Institute. 
vol 106 Edited bv George C lAoyd. 
Tlu* Institute ; and Spoil & Chamberlain. 
123 Libcrtv St., New York, 457 p«Ke«. 
Brice, $9.50 

These publications are much alike in 
general plan. Each gives over about 
half its space to abstracts of current 
technical literature in its respective 
field. The first half of each book is oc- 
cupied with the papers read before the 
fall meeting, together with contrib- 
uted discussion. Both institutes are 
now paying a great deal of attention to 
the advanced phases of physical metal- 
lurgy, metallography and the properties 
of heat-treated alloys — the Institute of 
Metals even more than the older asso- 
ciation. It is an interesting specu'ation 
whether this is a true reflection of the 
weight of importance which the “prac- 
tical” and “theoretical” aspects of the 
art are held by the members of so- 
cieties, or whether it is only an evidence 
that the advanced students find more 
time and urge to write about their do- 
ings than the ambitious operator. 

At any rate, either type of man will 
find great stimulation in many articles 
in both books. By that same token the 
books will not be overly interesting to 
the rule-of-thumb operator. But even 
the chemical engineer can find much to 
interest him. Thus, the May Lecture of 
the Institute of Metals was by Sir 
Ernest Rutherford, on “The Relation of 
the Elements,” which dips even as deep 
as the structure of the atomic nucleus. 

The other volume contains a paper 
by J. H. S. Dickenson with this im- 
posing title: “Some Experiments on the 
Flow of Steels at a Low Red Heat, With 
a Note on the Scaling of Heated Steels.” 
In it, and its appended discussion, will 
be found some very interesting history 
of the Claude synthetic ammonia proc- 
ess — how they tried first one metal, 
then another, each catalyzing tube fol- 
lowing the other out through the roof 
in fragments until the proper alloy 
was finally discovered. 

E. E. Thum. 
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Solder for Aluminum* 

Most of the metals commonly used in 
solders, except magnesium, are electro- 
positive to aluminum, so that any 
metals used in making a soldered joint 
of aluminum act eleetrolytically in the 
presence of moisture as positive gal- 
vanic poles, accelerating the corrosion 
of the aluminum. Magnesium cannot 
be utilized advantageously even though 
it is electronegative to aluminum, be- 
cause the metal disintegrates rapidly in 
the presence of moisture. Soldered 
joints of aluminum which are to be ‘ex- 
posed to moisture should be protected 
against corrosion by a paint or varnish. 

Various compositions of zinc-tin and 
zinc-tin -aluminum solders give the best 
results. The tensile strength of a good 
aluminum solder is about 7,000 lb. per 
sq.in., for those with higher tensile 
strength have, in general, their tem- 
perature of complete liquation too high 
for soldering purposes. As a rule the 
strength of an aluminum-soldered joint 
depends upon the type and upon the 
workmanship. 

Pul nation 8 in Gas Flow 

For the purpose of studying the na- 
ture of pulsation and to discover some 
practical means of reducing or elimi- 
nating it or of compensating for its 
effects on the devices used for measur- 
ing fluid flow, a joint investigation was 
undertaken by Ohio State University 
and the A.S.M.E. The results are re- 
ported in a paper in Mechuutail Engi- 
neering for April, 11)23, by Horace Judd 
and Donal B. Pheley. 

The investigation was confined to the 
venturi meter, the orifice, the flange 
nozzle meter and the pitot meter, using 
air flow from a small compressor dis- 
charging into a 3-in. line. 

The apparatus used for this investi- 
gation was chosen with great care and 
the experiments wo*c conducted so care- 
fully that the authors regard it as 
highly probable that me basic prin- 
ciples established would be fundamental 
for gas, steam and water as well as air 
and also for other sizes and kinds of 
installations. 

The conclusions reached as a result 
of the investigation may he summarized 
as follows: 

N attire of Pulsations 

( t . Pulsations in a pipe line, originat- 
ing from a reciprocating system, or a 
similarly disturbing system, consist of 
sudden changes both in the velocity and 
in the pressure of the fluid. 

b. The pressure change is the most 
apparent and is probably the greatest 
factor in producing errors in metering 
devices. 

•Abstract of circular of Bureau of Stand- 
ards, No. 78. The complete paper may be 
purchased from the Superintendent of Docu- 
ments, Government Printing Ofnce, Wash- 
ington. D. C. Price, 5 cents. 


r The pressure change is in the form 
of a wave front resembling a traveling 
sound wave of low frequency. 

d The pressure wave travels in the 
pipe with the velocity of sound. 

( . The velocity of the pulsation is in- 
dependent of the velocity or quantity of 
fluid flowing. 

/ Pulsations in air flow are similar 
to the compression waves set up by 
water hammer. Both travel at the 
ve.ocity of sound in the fluid and are 
independent of the velocity of flow. 

g The effect of this pu sation on a 
flow meter is to increase its reading, 
often causing an error of great magni 
tude The magnitude of this error de- 
pends upon the frequency of pulsation, 
nominal static pressure of the fluid, 
type of meter used and adjacent fix- 
tures in the pipe line. 

h With orifice meters and flange noz- 
zle meters the pulsating error increases 
as the diameter of the orifice, or nozzle, 
approaches the diameter of the pipe. 

i. The throttling or modification of 
the manometer connections to the meter 
does not appreciably reduce the error. 

/. The point of attachment of ma- 
nometer connection has no great effect 
on the error due to pulsating flow. 

k. The pulsation error at the center 
of the pipe is 35 per cent less than that 
at the wall of the pipe. 

l. A meter on a “dead-end” connec- 
tion will usually show a positive error 
of considerable magnitude. 

m. The pulsation must he eliminated 
or greatly reduced in order to have the 
meter read without objectionable error. 

Practical Elimination of Pulsations 

a. Because of the high velocity of the 
pulsation, an excessive length of pipe 
line would be necessary to destroy the 
pulsation. 

o. Throttling is effective hut requires 
a pressure drop of f> in. of mercury to 
reduce the error to 5 per cent. 

/>, Abrupt volume enlargements in 
the pipe line will eliminate the error, 
if of sufficient capacity. A volume ca- 
pacity of 20 cu.ft. is required for an 
error within 2 per cent. 

q Generally speaking, for the same 
capacity, a volume of relatively large 
diameter is more effective than one of 
small diameter. 

r. No relation was found between the 
compressor displacement, and the ca- 
pacity of the volume chambers. 

k. The combination of throttling with 
volumes forming the “muffler” device 
probably is the most effective device 
for the mechanical elimination of pulsa- 
tions. 

t. The pulsating bag, or diaphragm, 
and the fan, or revolving baffles, arc 
partly successful in eliminating the pul- 
sations, but their installation is thought 
to offer serious practical objections. 

u. The effectiveness of any of these 


Important Articles 
In Current Literature 

More than fifty industrial, technical 
or scientific periodicals and trade 
papers are reviewed regularly by the 
staff of Chan, tf Met. The articles 
listed below have been selected from 
these publications because they rep- 
resent the most conspicuous themes 
in contemporary literature, and con- 
sequently should be of considerable 
interest to our readers Those that 
are of unusual interest will be pub- 
lished later In abstract in this depart- 
ment; but strict it is frequently im- 
possible to prepare a satisfactory 
abstract of an article, this list will 
enable our readers to keep abreast of 
current literature and direct their 
reading to advantage. The magazines 
reviewed have all been received within 
a fortnight of our publication date 

Making Alcohol From Waste 
Molasses I>. Jessurun Hu oar. April, 
1923, p. 173. 

I Ism of Calcium Chloride ah a Pro- 
tection Against Freezing Concrete 
P. Cottringer and II. S. Kindel Con- 
<rrtc, April 1923, pp. 150-156. 

I ja Viscose. Sa Preparation m 
sics Proprieties. Andr£ Graire, C/man 
et Intlu&hn. March. 1923. pp 454-162 

La Tu Kuril Thermiqitk ok la Dis- 
tillation ET J)E LA KKCTTFICATION PE 

I. 'Air P. Mioti L Ga>. Chnnv it 
Induxtru . March, 1923, pp 163-468 

Testing the Quality of Lohricat- 
ing oils Winslow H. llersehel. Pi or 
of the King Soe of Western Pom 
\ol. 38, No 10, pp 503-41 

The Fundamentals of Colloids as 
Applied to Paints and Varnishes 
K W Pasig Can Chau <( Mi t , 
pp 90-92, April 1923 

Oxidation of Hydkocarhons, Wnn 
Special Reference to the Prod cotton 
of Form ai.de hype T S Wheelt r and 
10 W. Blau Part TI Action of Oxygen 
on Methane ./ Hot Chau hut . vol 
88, p. 92T. March Ml, 1923. 

Comparative Efficiency of Fish 
Meal 1> B Dill Am Fcrldri) . vol 
58, No. 7, April 7, 1923. 

Soil Chemistry --Relations Be- 
tween the Active Acinm and thi- 
Lime Requirement of Soils E T 
Wherry J Wash Acad Hn . vol 13, 
No. C, March, 1923. 

Ferroconcrete and Its Applica- 
tions to Gas-Works Construction 

J. Twist (ins , Journal (London). 
April 11, p 105 


quieting devices seems to depend upon 
their ability to dissipate or change the 
energy of pulsation, which is effected 
chiefly through a drop in pressure. 

v. The device that will destroy the 
pulsating energy with the least obstruc- 
tion to the flow of the fluid is the most 
desirable. 

w. The effectiveness of the meter ele- 
ment itself m quieting the pulsation de- 
pends upon the degree* of restoration of 
the pressure beyond the meter. The 
greater the percentage of restoration 
the higher the percentage of error 
shown for any given type of meter. 

Adjustment of Errok of Pulsation 

x. It is probably not feasible to cor- 
rect any meter by means of a correction 
factor owing to the disturbing effects 
w T hich may arise from slight changes in 
the installation and running conditions. 

y. The experimental establishment 
of a pulsating correction factor and its 
relation as shown in the formula pro- 
posed in the complete paper is not con- 
sidered feasible v ith our present ex- 
perimental knowledge of the laws of 
pulsating flow. 

z. It seems probable that each in- 
stallation where pulsating flow is pres- 
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ent would present its own peculiar prob- 
lem for which an individual study and 
consideration of the existing conditions 
would be necessary for a satisfactory 
solution. 

The complete paper contains illustra- 
tions of apparatus, indicator and photo- 
pu lsometer diagrams, tables giving the 
data obtained in the investigation, and 
a bibliography of the subject. It also 
discusses the possibility of adjustment 
of errors at considerable length. 


Recording Gan Calorimeter 

The research sub- committee ot the 
British Institution of Gas Engineers 
has reported on the Fairweather record- 
ing calorimeter. This investigation has 
gone into great detail regarding this 
instrument and its possibilities. The 
Gas Journal (London) is presenting 
this report serially beginning with its 
issue of Feb. 21. 


Executive Control of Steam Costs 

The efficient production and utiliza- 
tion of the steam in the paper mill is 
a problem of primary importance. 
Rising costs of coal, labor and power 
equipment make the elimination of 
waste absolutely essential. F. II. 
Childs, in the Paper Trade Journal of 
March 29, 1923, clearly shows where 
losses occur, and also demonstrates 
their possible prevention. The lack of 
co-operation between engineer and ex- 
ecutive is apparently the chief cause of 
neglect to remedy the conditions, which 
are in many eases extremely bad. 
Dollars and cents furnish the only pos- 
sible yardstick whereby the executive 
may appreciate the significance of the 
engineer’s data. 

In facing the problem there are three 
phases to be considered: First, to find 
out where one stands in relation to 
the results that others are getting; 
second, to find out quickly and eco- 
nomically what is wrong if results are 
unsatisfactory; and third, to devise, at 
reasonable expense, methods for con- 
trolling costs in the future. The de- 
gree of efficiency of generation and 
distribution is determined with com- 
parative ease. Assuming a reasonable 
boiler efficiency and knowing the 
amount of coal burned in the year, it 
is possible to Calculate what the prob- 
able steam production for the year is. 
The steam required in various opera- 
tions is next figured. To estimate 
consumption of various units it is 
agreed that none can vary greatly if 
reasonably good practice is assumed. 
Such items as steam for power can be 
calculated very closely, while such 
operations as that of drying can be 
approximated with reasonable accuracy. 
Cooking stock or heating process water 
are more difficult to approximate, but 
still it is possible to make a close esti- 
mate. Once locate*}, losses may be 
largely eliminated. 

As an example of efficient manage- 
ment it is shown that with a mill pro- 
ducing 10,000 tons of paper per year, 
the possible saving amounts to upward 


of $70,000 if conditions are changed 
from those of ordinary mill practice to 
those of most modern and efficient prac- 
tice. With coal costing $6.50 per ton, 
it is shown that $70,000 would be saved 
in a mill that had un actual boiler 
efficiency of 50 per cent but a possible 
efficiency of 80 per cent and whose 
actual drying efficiency was 50 per 
cent, whereas the theoretical efficiency 


was 90 to 100 per cent. Careful con- 
trol of the drying operation by main- 
tenance of conditions found to be most 
satisfactory after experiments at wet 
and dry ends, and operatior of the 
boiler plant at the most efficient load 
and with the best possible utilization 
of fuel, are the only measures that must 
be taken in this particular case to effect 
the savings named. 
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Review of Recent Patents 



American Patents Issued April 17, 1923 


Tin following numbers have been sc- 
l«Mt»<l horn the latest available issue of 
the Official Gazfttt of the United States 
Patent Ofllee bemuse they appear to 
have peitment interest for (’hem. d Met. 
leadeis They will be studied later by 
Chun d Met \s staff, and those which, In 
our judgment, are most worthy will be 
published in abstract. It Is recognized 
that we cannot always anticipate our 
leaders' interests and accordingly this 
advance list Is published for the benefit 
of those who may not care to await our 
judgment and synopsis 

1,151,711 Vulcanized Rubber Solu 
t i«m W. B Pratt, Wellsley, Mass., as- 
signoi to E. H. Clapp Rubber Co., Bos- 
ton . Mass 

1. 151,734— leaching of Copper Ores 
and Recovery of Copper. Joseph Irving, 
Bishee, Ariz. „ , 

1 .451,739 — Apparatus for Refining 

Crude Oil John Mayes, Wichita, Kan 

1,4 51,755 — Method of Producing a Pro- 
tective Coating on Objects of Magnesium 
or of Magnesium Alloys. C. B. Backer, 
Bergen, Norway. 

I t.M .786 Process for the Purification 
of Phosphoric Acid by Crystallization. 
W H Ross, C. B Durgln and R M 
Jones, Washington. D. C, assignors to 
the people of the United States 

1.151,833- Evaporating Apparatus H 
S. Mellott, Morenei, Mich , assignor to 
B> -Products Recovery Co, Toledo. Ohio. 

1.451.X43 — Manufacture of Resinous 
Condensation Products. H Plauson. 
Hamburg, Germany. 

1,451817 — Electrically Heated and 
Controlled Steam Boiler. W. H Rowe. 
Jacksonville, Fla 

1,151,850— Mercurial Composition H 
MeC Spencer, Newark, N. J., assignor to 
Sevdel Chemical (Jo., New York. 

1,151.883 -Means for Vent dating Dry- 
ing Ovens A M a ehler, Chicago. Ill 

1 452.003 — Process for Utilization of 
Ammonia. J. F Wait, New York City. 

1,152 010- Slime Pulp Thickener. C. 
Allen, El Paso, Tex 

1,452,021- Rotary Compressor 11 A 
Campbell, Oakland. Calif. 

1.152,027 — Catalyzer for the Synthetic 
Manufacture of Ammonia and Manner of 
Piod tiring Same. 1 W Cede? berg, 
Stockholm, Sweden, assignor to Norsk 
Hydro-Flektrisk Kvadstofaktieselskab, 
Christiania. Noiway. 

1.152,061 — Gas Expansion and Absorp- 
tion Process. J (\ Bertsch, Tulsa. Okla. 

1 152.083 Black Azo Dyestuffs A. E. 
Las’ka and A Zitschei, Offenbach -on -the 
Main. Germany, assignors to Cherrdsehe 
Fahr ik Griesheim-Eh ktron. Frankfort. 
German) 

1 452 086 — Process for the Maiiufnc- 
t u i e of Solid Plastic Material From 
Casein F. G Maries, Kingston, Eng- 

1.1 ;> 2, 123 —Dyeing Machine F. C. W 
Sleltei, Astoria, N Y. 


1 152.145 Apparatus and Method for 
Cm Ding Out Catalytic oxidization of 
Ammonia With Oxygon I. W. Cedei- 
beig, Beilin, Germany. * 

1,452,151 — Continuous Thickening 
Process A. L. Genter and G. C. Jones. 
Suit Lake City, Utah, assignors to the 
General Engineering Co, Salt Bake City 
and to A, B. Genter 

1, 152.166 — Apparatus for Drying Char. 

H E Niose, Morristown, N J , assignor 
to the Anna lean Sugai Refining Co., New 
Yoik City , , 

1,4 52,185- Alkali-Metal Product and 
Process of Pr odueing the Same. H. W. 
Charlton and It. N. Shrove. New York 
City, assignors to American PotaBh 
Corp. of New York City. 

1,452,186- -Accelerating Agent in Pot- 
ash Recovery Same inventors and as- 
signees os 1,4 52,185. 

1,152,206 — Means for Dehydrating Al- 
coholic Liquids. M. D Mann, Roselle. 
N. J,, assignor to S B. Hunt, Mount 

K 1,1 52,218 Pulverizing Mill. R. K. H. 
Pomeroy, Canton, Ohio. 

1,152 226 Boll Weevil Destroyer. M. 

A Silencer, Yonkers, N V., assignor of 
one-half to B E. Nussbaum, Muskogee, 
Okla. , , T 

1,152,253- ■ -Liquid and Vapor Sepa- 
rator II G Nevitt, Tampico, Mexico. 

1,452,288— Water -Softening Apparatus. 

J E Caps, Wilmette, 111 

1 452,303-310 — Asphalt Structure and 
Composition. 1 ‘Gustav Monrath, New York 
City, assignor to Barber Asphalt Paving 
Co', Philadelphia Pa. 

1,452,31 5 - Process for Bleaching 

Bmytes J. B Sehcuer, Lanctt, Ala. 

1 452,322 — Method of Segregating Ole- 
fines B. C Stewart. Medland. Mich, as- 
signor to the Dow Chemical Co., Mid- 
land, Mich _ _ 

1,452,380- Liquid Fuel Furnace. C. G. 
Hawley, Chicago, 111. 

1,452,388 -Process and Apparatus for 
Centrifugal Separation C. A. Porter 
and O C. Brewster, Casper, Wyo., as- 
signors of one-half to l\ Sullivan and 
G u Hagens, both of Casper, Wyo. 

1 4 52 383 Paper Waxing and Sizing 
Composition F B Pullen, Oldtown. Me. 

1,152,445 — Silicate Composition. I^eon 
Seidrnan, New York City 

1,152,450 Burner for Metaldehyde. C. 
Tomnuisi H. Dannell and A. Busch, 
Basel, Switzerland, assignors to Elektri- 
zitatswerk Bonza, Gampel, Switzerland. 

1,152,178 — Process of Making Nickel 
Formate. C. Ellis, Montclair, N J. 

1,452,481 -Manufacture of 1.4 Naph- 
thol Sulphonio Acid. J. Baddlley, J. B. 
Pnvman and E G. Balnbridge, Man- 
chestei, England, assignors to British 
Dyestuffs, Ltd., Manchester, England. 

Complete specifications of any United 
States patent may be obtained by remit- 
ting 10c to the Commissioner of Patents, 
Washington, D. C. 


Rubber Accelerator— Patents have 
been issued to Sidney M. Cadwell, as- 
signor to the Naugatuck Chemical Co., 
for a process of vulcanizing rubber by 
means of an accelerator comprising cer- 
tain derivatives of thiuramdisulphide 
containing substituted alkyl and aryl 
groups. One of the most satisfactory 


derivatives, dimethyldiphenylthiuramdi- 
sulphide, is prepared from mono- 
methylaniline (480 parts), carbon disul- 
phide (170 parts) and iodine (285 
parts), dissolved in alcohol and allowed 
to stand. The product which is formed 
crystallizes out after standing about 2 

hours and is Altered, washed with a 
» 
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little alcohol and dried. In carrying: out 
the invention described in this patent, 
100 parts of rubber, 10 parts of zinc 
oxide, 3 parts of sulphur and 1 part of 
dimethyldiphenylthiuramdisulphide are 
mixed in the mill at the ordinary tem- 
perature and for the usual time. After 
the mixing; is accomplished, the mate- 
rial is vulcanized for 10 minutes or 
longer under 40 lb. steam pressure. 
( 1,445,621 . Feb. 20, 1923.) 


Preparing Oxalic Acid — A catalytic 
process for the oxidation of carbo- 
hydrate material to oxalic acid by means 
of nitric acid in the presence of phos- 
phoric acid and a vanadium catalyst 
has been described by George Kolsky, of 
Mamaroneck, N. Y. According to the 
procedure he outlines, an aqueous solu- 
tion of phosphoric acid in about 50 pei 
cent concentration is introduced into the 
carbohydrate material (sugar, glucose, 
starch, dextrine, etc.), together with an 
appropriate* amount of nitric acid. It 
is said that a satisfactory reaction mix 
lure might contain equal amounts by 
weight of water, nitric anhydride and 
phosphoric anhydride. The reaction is 
carried out preferably in the presence 
of vanadium pentoxide or other similar 
catalyst, at a temperature range of 30 
to 70 deg. C. After cooling the result- 
ing mixture of oxalic acid and spent 
liquoi, the crystallized acid is removed 
by centrifugal action or filtration and 
the spent liquor is denitrated by raising 
its temperature ami blowing air through 
it. The denitrated spent liquor is then 
brought into absorptive contact with the 
fumes evolved during the oxidizing step 
and the fumes and the air from the* de- 
nitration, to form a mixture of phos- 
phoric and nitric acid suitable for re-use 
in the process. (1,440, 011{. Feb. 20, 
1923.) 

Chlorhydrins of Organic Liquids — 

Benjamin T. Brooks, assignor to the 
Chadeloid Chemical Co., describes a 
process for the manufacture of chlor- 
hydrins of various liquid or solid 
organic substances, preferably oils con- 
taining one or more chemically un- 
saturated groups, such as the olefine 
group or ring strictures which behave 
similarly to the olefine group. By this 
process, unsaturated petroleum oils 
(either the lighter or heavier distil- 
lates), unsaturated hydrocarbons of the 
terpene lype and unsaturated fatty 
acids or their esters (such as those of 
oleic or linoleie acid) are converted 
into the corresponding chlorhydrins. Of 
the terpene compounds, the commonest 
and cheapest is ordinary spirits of 
turpentine. Apparently the presence of 
other substances which are chemically 
inert, such, for example, as saturated 
petroleum hydrocarbons, benzol, carbon 
tetrachloride, etc., do not interfere with 
the reaction— in fact, they may be of 
advantage in some cases. Thus certain 
solid or semi-solid fatty oils or other 
organic substances, such as cinnamic 
acid, stilbene, etc., may be successfully 
treated by dissolving the substance in 
an inert solution, such as gasoline, kero- 
sene. benzene or carbon tetrachloride. 
These organic substances are treated 


with an aqueous solution of hypochlo- 
rous acid, but not in the high concen- 
tration which has been described in 
previous published work. It is difficult 
or impossible to carry out the process 
economically on a large scale when the 
solutions contain more than about 3 
pei cent of hypochlorous acid. In the 
present invention, the unsaturated or- 
ganic liquid is continuously subjected 
to the action of a cold dilute aqueous 
solution of hypochlorous acid in an ex- 
ceedingly dilute solution. It is possible 
to carry out the reaction smoothly and 
with sufficient rapidity to meet the 
requirements of commercial large-scale 
operation even when aqueous solutions 
containing 0.25 per cent of hyj)ochlo- 
rous acid are employed. In the prepa- 
ration of the aqueous solution of hypo- 
chlorous acid, the chlorine is passed into 
a dilute solution of an alkali carbonate 
or bicarbonate. Since it, is well known 
that carbonic acid is a stronger acid 
than hypochlorous acid, in fact will dis- 
place the latter from its salts, the hypo- 
chlorous acid does not become fixed in 
the form of hypochlorite salts, but re- 
mains in a free or uncombined state 
and is therefore available for direct 
combination with the unsaturated sub- 
stances to form the desired chlor- 
hydrins. (1,440,873. Feb. 27, 1923.) 


Effect of Alkalinity on Lithopone — 

One of the most baffling sets of facts 
that the paint technologist has to face 
is the great variation m consistency 
obtained when equal volumes of differ- 
ent pigments are incorporated in equal 
volumes of the same vehicle, such as 
oil or varnish. But even more baffling 
to the paint technologist is the fact that 
often when equal volumes of different 
lots of lithopone are incorporated in 
equal volumes of the same vehicle, mix- 
tures are obtained which vary widely 
from one another in consistency. The 
consistency of a mixture of a pigment 
with an appropriate vehicle, such as 
oil or varnish, is dependent upon the 
ease with which the pigment, is wet by 
the vehicle. Different brands or lots 
of lithopone have often been found in 
practice to differ widely in the ease with 
which the pigment is wetted by a par- 
ticular vehicle. Many of the com- 
mercial brands of lithopone are diffi- 
cultly wetted by many desirable oils 
and varnishes, or, as the paint mixer 
says, lithopone “fights” these vehicles 
during the mixing operation. On the 
other hand, occasionally a highly alka- 
line lithopone is found which is wetted 
by the vehicle with reasonable ease, but 
then thickening or livering reactions of 
the resulting mixture are generally en- 
countered. 

Frank G. Breyer and Clayton W. 
Farber, assignors to the New Jersey 
Zinc Co., have discovered that the ease 
with which lithopone incorporates with 
a vehicle or is wetted by it is largely 
proportional to the degree of alkalinity 
manifested by the lithopone. Most com- 
mercial lithopone at the present time 
will give a neutral or slightly acid 
water solution. It is believed that this 
property accounts for the difficulty ex- 


perienced in incorporating it with the 
vehicle. However, there are certain 
brands of lithopone which give a 
strongly alkaline water solution; par- 
ticularly is this true of those lithopones 
in which magnesium oxide has been 
added with a view of improving the 
light resistance. Such strongly alka- 
line lithopones exhibit marked tend- 
encies to liver and thicken on standing 
or aging and are objectionable on this 
account. It has been found that the 
alkalinity of the lithopone therefore 
must vary over a relatively narrow 
range. The most desirable range of 
alkalinity and that covered by this pat- 
ent is a product which when subjected 
to a precision alkalinity test with 
methyl orange as an indicator requires 
between 2 and 4 cc. of 1V/50 sulphuric 
acid for titration to a faint pink color 
of 100 cc. of a clear filtrate obtained 
from a mixture of a 50-gram sample of 
the product with 250 cc. of distilled 
water agitated for 5 minutes at a tem- 
perature between 65 and 75 deg. F. 
(1,446,637. Feb. 27, 1923.) 


Manufacture of Arsenic Acid and 
Arsenical Compounds — In the manufac- 
ture of arsenic acid it is usually the 
custom to heat arsenic trioxide in nitric 
acid. Oxidation by means of chlorine 
in an acid aqueous medium is proposed 
by Carleton Ellis and Vernon T. Stew- 
art, of Montclair, N. J. For example, 
1 part of a commercial grade of white 
arsenic is mixed with 7 parts by weight 
of water and the mixture is heated to 
boiling. Chlorine gas is bubbled through 
until a sample shows permanently blue 
with starch and potassium iodine in the 
presence of sodium bicarbonate. Iron 
may be removed by treating with sodium 
acetate and filtering off the basic acetate 
formed. The resulting solution of 
arsenic acid may be treated directly 
with milk of lime to form tricalcium 
arsenate or with lead oxide or hydroxide 
to form lead arsenate. (1,447,203. 
March 6 , 1923.) 

Soluble Arsenic Compound The ef- 
fective poisoning ingredient in an 
arsenic compound designed for use in 
sprays, dips, poison baits, etc., is the 
arsenious oxide and it is therefore im- 
portant that a maximum amount of 
this ingredient be obtained in solution. 
Heretofore, according to the patent of 
Joseph F. Cullen, assignor to the 
United States Smelting, Refining & 
Mining Co., the maximum amount of 
available arsenious oxide has been about 
30 per cent by weight, and to secure 
this amount at least equal molecular 
proportions of alkali to white arsenic 
have been required. In the process 
described in this patent 2,500 lb of 
caustic soda is added to 7,500 lb. of 
water, in a suitable container, and im- 
mediately thereafter 10,000 lb. of a good 
grade of white arsenic is added. On 
agitation, the heat of reaction is suffi- 
cient to dissolve all of the arsenious 
oxide. Using these quantities of in- 
gredients, approximately 1,250 gal. of 
concentrated solution containing 50 per 
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cent of arsenious oxide, 37i per cent of 
water and 12i per cent of alkali ex- 
pressed as caustic soda is obtained. This 
solution contains approximately 8 lb. 
of arsenious oxide to the gallon, whereas 
most concentrated solutions now on the 
market contain not over 4 lb. of arsen- 
ious oxide to the gallon. Usually the 
concentrated solution will be shipped 
directly to the place of use, where it 
may be further diluted^ to meet the 
needs of the particular requirement. 
Or a solid compound can be obtained 
by evaporation of this concentrated 
solution. The compound thus obtained 
is said to be completely soluble in water. 
(1,446,160. Feb. 20, i923.) 


Production of Diarylguanidines — If 

an alcoholic ammoniacal solution of 
diary thiourea is mixed with finely com- 
minuted lead oxide at a temperature 
below boiling point of the solution, 
diarylguanidine is produced. In order 
to remove the latter substance from the 
solution it must be treated with acid, 
filtered and precipitated with caustic 
alkali. The method in general applies 
to all di-substituted guanidines. Excel- 
lent yield and purity of product are 
claimed to have been effected by this 
method invented and patented by Y, 
Young, of Caldwell, N. J., and E. (1. 
Croakman, of Buffalo, N. Y. They have 
assigned the rights to the National 
Aniline Chemical Co., of New York. 
(1,446,818. Fob. 27, 1923.) 

Dehydrating Coal Tar — In this in- 
vention, for the purpose of separating 
water from coal tar, the tar is projected 
upward in a stream so as to impinge 
against a separating surface. This 
separates out the water carried n the 
tar mechanically. 

The apparatus comprises a separator 
«, cylindrical and formed with a conical 
bottom, the vessel being of greater 
height than transverse dimensions. The 
height of the vessel may be two arid 
one-half to three times its diameter. In 
the lower end of the vessel is fitted a tar 
heater b , which comprises a cylindrical 
portion b' and a conical upper portion 

with or without an upwardly pro- 
jecting outlet tube r. The tar container 
b is also formed with a conical bottom 
b' 1 to correspond with the conical bottom 
of the vessel a. 

The conical tiottom 6 3 is open at its 
lower end at b 5 and the upper conical 
portion b 3 or outlet tube c is open at its 
top so that, when the vessel a is filled to 
or just above the top of baffle e, the con- 
tents of the tar container b communi- 
cate with the contents of the vessel a. 
The container b is fitted with a heating 
coil d for heating the container and the 
upper end of the vessel a is fitted with 
an inclined transverse separating plate 
e which is spaced at its upper edge as 
shotfn from the vessel a. Above the 
lower end of the transverse plate e, the 
vessel a may be provided with a drain 
Pipe /. 

In operating this apparatus the tar 
to be dehydrated can be run in through 
the valved pipe p\ valve v and v' being 
open, and valve v * being closed. The 


pipe p at the bottom of the tapered 
part at the bottom of tank a has a valve 
v. This pipe may be connected to a T- 
pipe i, to the two ends of which are 
connected u supply pipe ;/ and an exit 
pipe p l or a wholly separate pipe may 
enter the tank a at any suitable point 
for admitting the tar to be treated. 

The tar contained in the tar container 
b is heated by means of the heating coil 
d and thus given a considerable upward 
tendency so that a stream of tar is 
projected upwardly through the tube c 
with a sufficient velocity to impinge 
against the separating plate e, where- 
upon the water carried with the tar is 
separated therefrom as liquid water 
and adheres to the under surface* of the 
plate c, traveling upward along it until 
it. creeps over the upper edge and flows 
down the upper surface of th-' plate c, 
while the dehydrated tar gradually 
flows hack again and is distributed over 
the whole of the interior of the vessel. 



Practical experience has shown that 
satisfactory results are obtained when 
the tar is heated to a temperature of 
50 to 65 deg. C. In the course of 20 to 
24 hours the water contained in the tar 
was, in a particular run of the process, 
reduced to about 3 to 4 per cent, which 
is generally admitted to be sufficient 
for all practical purposes. 

When sufficiently dehydrated the tar 
can be run out by opening valves v 
and v\ The pipe p 1 will conduct the 
treated tar to a storage vessel or else- 
where. (1,448,593. Paul Jaworski, Bis- 
marckhutte, Germany. March 13, 
1923.) 

Liquid Fuel — This combustible is ob- 
tained by mixing in appropriate ap- 
paratus, at the convenient pressure and 
temperature, the following three in- 


gredients: nitro-benzol, alcohol, prefer- 
ably ethyl alcohol, and nitrous ether. 
These are mixed in such proportions as- 
to form a homogeneous mixture. The 
propter proportions are as follows i 
Nitrobenzol, 0.75 per cent; ethyl alcohol r 

99 per cent; nitrous ether, 0.25 per cent. 
To this mixture is added a dye soluble 
in alcohol, such as the rosaniline or 
fuchsine hydrochlorate, the result be- 
ing a liquid of greasy nature, scarlet 
red color, intense, penetrating and per- 
sistent odor similar to that of the bit- 
ter almonds, boiling at 80 deg. C., and 
having a specific gravity of 0.80. 

It is claimed for this fuel that it.» 
heating and dynamical efficiency is. 
greater than that, of the fuels used now 
and that it produces in the explosion 
a hig^ temperature and pressure which 
are maintained until the combustion is 
completed. It is also claimed that it 
has the advantages of producing light 
and aromatic residues free from acetic 
acid; of not promoting the formation 
of carbon in the cylinders; of being a 
high rust protective and lubricant on 
account of its oleaginous and ethylic 
nature, thus tending to protect the 
engine organs; of being more economi- 
cal than any of the other combustibles 
now used, and of not being dangerous, 
for it is not flammable at the usual 
temperature. (1,448,245. Miguel Llom- 
party Valdes and Vicente Baullaoy Vil- 
iar, Havana, Cuba. March 13, 1923) .. 

Composition for Rendering Taper 
Greaseproof — Casein and emulsified 
coconut oil form the basis of a grease- 
proofing composition patented by Wil- 
bur Tj. Wright, of Fulton, N. Y., the 
proportions being as follows: Casein, 

100 parts; emulsified coconut oil, 100' 
water, 1,000; 'ammonia, 10 parts. The 
casein is dissolved in the ammonia 
diluted with part of the water, the off 
and remainder of the water are added, 
and the resulting mixture is heated to 
175 deg. F. until a homogeneous product 
is obtained. (1,449,718. March 27, 
1923.) 


Reactivating Spent Catalyzers — It has 
been found that finely divided spent 
nickel or other catalyzers may be re- 
generated by subjecting them to a re- 
surfacing treatment- -for example, by 
grinding or abrading the spent cata- 
lyzer, admixed with oil, in a ball mill 
whereby the particles are freed from 
their inert or inactive surfaces. The 
present invention covers an additional 
treatment, the resurfacing being de- 
scribed in a co-pending application, 
Serial No. 222,007. The resurfaced 
catalyzer particles are heated to 200 
to 250 deg. C. in admixture with a 
relatively small amount of oil and a 
stream of hydrogen is passed through 
until the maximum increase in activity, 
as determined by test, is obtained. Due 
to the large amount of catalyzer in 
proportion to the oil present, it seems 
probable that the activation is due to* 
the replacement of absorbed gases on 
the catalyzer by hydrogen. ( 1 , 447 , 689 . 
William D. Richardson, of Chicago, as- 
signor to Swift & Co. March 6 , 1928 , > 




CHEMICAL AND METALLURGICAL ENGINEERING 



A. W. Ambrose, assistant director 
of the Bureau of Mines, resigned re 
cently to become associated in an ex 
ecutive capacity with the Empire 
Companies, with headquarters at 
Bartlesville, Okla. Mr. Ambrose was 
superintendent of the government ex- 
periment station there until 1920, when 
he went to Washington as chief petio 
leuin technologist. From 1914 to 1919 
be was associated with California, 
Texas and Louisiana oil companies, 

G. A. Bole, superintendent of the 
Ceramic Experiment Station of the 
Bureau of Mines at Columbus, Ohio, 
was in Washington last week to dis- 
cuss the refractories program with 
bureau officials. 

John Davis, a member of the Bureau 
of Mines staff, who has been stationed 
in Washington, has been selected to 
take charge of the helium production 
plant at Fort Worth, Tex. 

M. D. Hkrhey, of the Pittsburgh Sta- 
tion of the Bureau of Mines, is m 
Washington in connection with the 
bureau’s work on oxygen-oil explosive 
mixtures. 

Dr. Ira N. Hollis, who for the past 
10 years has been president of Wor- 
cester Polytechnic Institute, has ten- 
dered his resignation to the hoard of 
trustees of the Institute, to take effect 
some time within the next 2 years, or 
as soon as his successor is chosen. Dr. 
Hollis plans to retire ffom teaching 
in order that he may devote some time 
to literary work. 

E. J. McCone, general manager of 
the Buffalo Commercial, was the prin- 
cipal speaker at the banquet held dur- 
ing the convention of the Electric Steel 
Founders’ Research Group at East 
Aurora, N. Y., on April 12 and 14, at 
which were present representatives and 
executives of the five ok .'trie steel foun 
dries forming the group. Mr. McCone 
spoke on the subject of “Americaniza- 
tion of the Employer.” 

R. A. Millikan addressed the 
Physics Club of the Bureau of Stand- 
ards, April IS, on "The Penetrating 
Radiations of the Upper Air.” 

George C. Mitchell, an official of 
the Pope-Gosser China Co., Coshocton, 
Ohio, has been elected president of the 
United States Potters' Association, suc- 
ceeding Frank P. Judge, Jr., Salineville, 
Ohio. Other officers elected were: B. E. 
Salisbury, Onondaga Pottery Co. Syra- 
cuse, N. Y., first vice-president; D. Wil- 
liam Scammel, Maddock Pottery Co., 
Trenton, N. J., second vice-president; 
Guy C. Crooks, Crooksville China Co., 
Crooksville, Ohio, third vice-president, 
and Charles F. Goodwin, East Liver- 
pool, Ohio, re-elected secretary-treas- 
urer. 


Landon C. Moore, a consulting 
chemist of Dallas, was in Washington 
last week. 

R. B. Moore, chief chemist of the 
Bureau of Mines, has been made a 
member of the American Philosophical 
Society of Philadelphia in recognition 
of his sci vices in “promoting useful 
knowledge." 

M a x * J * 1 1 1 lli ps , of t he Color # Labor- 
atoiy of the Bureau of Chemistry, pre- 
sented as an informal communication 
before the Washington Chemical So- 
ciety, April 12, a brief outline of the 
indirect method that he has developed 
for making thymol from cymeme. The 
first method usually employed for mak- 
ing hydroxyl derivatives from hydrocar- 
bons gives an isomer in this case, and 
therefore is not applicable. Phillips’ 
method involves the following steps: 
Nitration, reduction to an amine, 
sulphonation, preparation of the azide, 
removal of this group, and then sub- 
stitution of the hydroxyl for the sul- 
phomc acid group, giving thymol as 
the product. 

William F. G. Swann, professor of 
physics at the University of Minnesota, 
visited the Cryogenic Laboratory of 
the Bureau of Mines on April 19. 
Other visitors to the laboratory in- 
cluded Dr. J. W. Mardkn, of the West- 
inghouse Lamp Co., and Prof. W. A. 
Noyes, of the University of Illinois. 

Claude F. Teaks, of Star Lake, N. 
V., formerly chemical engineer with the 
Texas Oil Co. in New York City, has 
recently accepted a similar position 
with the Universal Oil Production Co. 
of Chicago, 111. 

Sir Joseph John Thomson was 
guest of honor at a dinner at the Union 
League Club in Philadelphia on 
April 12. 

E. G. W i LM Eli, president of the Good- 
v ea r Tire & Rubber Co., Akron, Ohio, 
has been elected chairman of the board 
of directors and executive committee. 
G. M. Stadelman, heretofore vice- 
president, has been elected president to 
succeed Mr. Wilmer. 


Obituary 


John J. Hkrold, late superintendent 
of the Ohio Pottery Co., died at his 
home in Zanesville, Ohio, on Wednes- 
day. April 18. He had been in poor 
health for a number of years, and had 
not been active in business for several 
months. Mr. Herold was born 1871 
in Carlsbad, Austria. 

Dr. S. S. Wheeler, president of the 
Crocker-Wheeler Co., died suddenly of 
angina pectoris April 30 at his home 
in New York City. 
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Society Calendar 


American Association of Cereal Chem- 
ists will hold Its ninth annual convention 
at Hotel Sherman, Chicago, June 4 to 9. 

American Association of Engineers will 
hold its annual convention in Norfolk. Va., 
May 7 to 9 

American Electrochemical Society will 
hold its spring meeting May 3, 4 and 5, 
1923, at the Commodore Hotel, New York. 

American Electroplatkks Society will 
hold its eleventh annual meeting at Provi- 
dence. It. T„ July 2 to 5 

American Gas Association will hold its 
annual convention the week of Oct. 15 at 
Atlantic Pity An elaborate exhibition of 
gas-making and gas-utilization equipment 
is planned. 

American Institute of Chemical Engi- 
neers will hold its summer meeting June 
211-23 at Wilmington, Del 

American Leather Chemists Associa- 
tion will hold its twentieth annual con- 
vention at the Greenbrier, White Sulphur 
Springs. W Va., June 7, 8 and 9. 

American Oil Chemists' Society is hold- 
ing its annual meeting at the Eastman 
Hot at. Hot Springs. Ark, Apt 11 30 and 
Ma> 1. 

American Society of Mechanical Engi- 
neers will hold Its spring meeting May 28 
to 31 in Montreal, Canada. 

American Society for Testing Mate- 
rials will hold its twenty-sixth annual moot- 
ing at the Clialfonte-IIaddon Hall Hotel, 
Atlantic City, beginning Monday, June 25. 
1923, and ending either Friday or Satur- 
day of that week. 

American Zinc Institute. Inc., will hold 
its fifth annual meeting at the Hotel Chase, 
St. liouls, May 7 and 8. 

Canadian Institute of Chemistry will 
hold its annual meeting in Toronto, May 29 
to 31. 

Chamber of Commerce of the United 
States will hold its eleventh annual meet- 
ing in New York May 7 to 11. 

Interstate Cotton Seed Crushers As- 
sociation will hold its annual convontion 
at Hot Springs, Ark., May 2 to 4. 

Tuon AND Steel Institute (London) will 
hold its annual meeting May 10 and 11 at 
the House of the Institution of Civil Engi- 
neers, London, S. W. 1. 

National Association of Manufactur- 
ers of the United States of America will 
meet In annual conference May It to 16. 
inclusive, at the Waldorf-ABtoria. Now York 
City. 

National Exposition of Chemical In- 
dustries (Ninth) will be held in New York 
Sept. 17-22 

National Fertilizer Association will 
hold its thirtieth annual convention at White 
Sulphur Springs, W* Va., the week of 
June 11. 

National Foreign Trade Council will 
hold its annual conference May 2, 3 and 4 
in New Orleans, La 

National Lime Association will hold its 
fifth annual convention at the Hotel Com- 
modore, New York City, June 13 to 15. 

National Symposium on Colloid Chem- 
istry will be held at the University of Wis- 
consin, June 12 to 15. 

New Jersey Chemical Society holds a 
meeting at Stetters Restaurant, 842 Broad 
St.. Newark, N. J, the second Monday of 
every month. 

Pacific Division, American Association 
for the advancement of Science, will hold 
its Heventh annual meeting at the University 
of Southern California, Los Angeles, Sept. 
17 to 20, in conjunction with the summer 
session of the national association and a 
meeting of the Southwestern Division of 
the National Association 

Society of Chemical Industry, Cana- 
dian Section, will meet in Toronto, May 
29 to 31. 

Society for Steel Treating — Eastorn 
sectional meeting will be held June 14 and 
15, in Bethlehem. Pa. 

The following meetings are scheduled to be 
held in Rumford Hall, Chemists' Club, East 
41st St, New York City: May 4— American 
Chemical Society, regular meeting, May 11 
— Soci6t<5 de Chimie Industrlelle (In charge) 
American Chemical Society, American Elec- 
trochemical Society. Society of Chemical 
Industry, Joint meeting, May 18 — Society of 
Chemical industry, regular meeting. June 
8 — American Chemical Society, regular 
meeting. 
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The Summary of the Week 


Merger of the Archcr-Danicls Linseed Co. and the 
Midland Linseed Products Co., was announced last week. 
The new company will have a larger linseed crushing 
ca acity than any other company in the world. 

Leading producers of prussiate of soda have an- 
nounced lower prices for May deliveries, which in turn 
has weakened the spot market. 

Formaldehyde has worked into a stronger position 
as the result of cleaning up resale lots which had 
depressed the market. 

Declines in the metal markets has been reflected in 
prices for metal salts and practically all the latter are 
easier with an open decline of 2c. per lb. in the case of 
tin oxide. 

Reports that phenol production will soon be increased 
have put a check on buying in speculative circles. 

Potash company will conduct an educational cam- 
paign to stimulate the consumption of potash in the 
fertilizer trade. 


China wood oil sold on spot at 40c. per lb., which is 
a new high for the movement and the highest price on 
record in our markets. 

Arsenic continues to be one of the live spots in the 
chemical market, but prices are too high to interest 
buyers. 

Southern Tariff Association and various farmers' 
organizations have protested against an investigation 
by Tariff Commission on duties on vegetable oils as 
applied for by organization representing soap and paint 
manufacturers. 

The Treasury Department is preparing a list of 
standards of strength of coal-tar products as imported, 
prior to 1914. These standards will be used as a basis 
of assessing duties on present ijnport§. 

D. H. Blair, Commissioner of Internal Revenue, 
announces the names of the committee from the indus- 
trial alcohol industry to consult with and advise the 
Prohibition Unit. 


Expansion of English Chemical Industry 


T HE steady increase in production of 
chemicals in England is set forth 
in a report issued by H. B. Allin Smith, 
Assistant Trade Commissioner, from 
the office of the Commercial Attache at 
London. This report states that Eng- 
lish production of some heavy chemicals 
previously drawn from abroad is now 
under way and is expanding as plant 
and staff can be extended or precarious 
trade at the present time warrants. 
Calcium carbide plant is established, one 
by the British Carbide Factories, Ltd., 
with 2,000 tons capacity per annum, and 
another by the British Cellulose & 
Chemical Manufacturing Co., Ltd., at 
Spondon, capacity 40,000' tons yearly. 
The latter has an acetic acid plant also, 
but, importations have been cheaper 
heretofore than local recovery from car- 
hide. t 

The report further states that am- 
monium sulphate manufacture is de- 
veloping through Brunner, Mond & Co. 
Their new Billingham factory, now 
under construction, for the recovery of 
atmospheric nitrogen, is to be fully 
operating this year, producing 100 tons 


of 100 per cent ammonia daily, or 150,- 
000 tons of sulphate annually. A 
gradual extension to 300 tons is 
planned, equivalent to 450,000 tons of 
sulphate each year. The March Chem- 
istry and Industry states that “in con- 
junction with a contact nitric acid 
plant, the Billingham factory goes far 
to diminish our dependence on Chilean 
saltpeter. It enables Britain to become 
an exporter of a bulk product of which 
we were formerly exporters.” 

Alkali and bleach are being made by 
the Greisheim Electron Co. and the 
United Alkali Co. Among heavy chemi- 
cals, the war production by the latter of 
dinitrophenol expanded its plant to a 
capacity of 100 tons week.y. 

The growing British dyestuffs indus- 
try is an outlet for chlorine, made by 
the firm of Castner-Kellner and the 
United Alkali Co., Ltd. 

A few words may be said about these 
more specialized branches of the indus- 
try, which of course cannot be divorced 
from the fundamental foundation of 
heavy chemical supplies. Britain 'is 
said to be making good progress is 


establishing these, through the govern- 
mental support provided by the dye- 
stuffs act and the protective measure 
known as the safeguarding of indus- 
tries act. 

An estimate is made that, of fine 
chemicals, essences, perfumery and 
medicines, about 21 tons is now made 
in Britain for every ton made before 
the war. W. & J. Bush & Co., Boots 
& Co. and others have led in research 
since protective measures have sup- 
ported them. Aspirin, salicylic acid, 
saccharin, chloramine-T, novocaine and 
ethylenechlorhydrin are now British 
made. 

Especially in dyestuffs have the 
chemical staffs and research facilities 
been broadened. It is said that fully 
80 per cent of dyestuffs consumed in 
Britain today are wholly British made, 
compared with 10 per cent, or about 
2,000 tons only, in 1914. Leaders in 
this business are the British Dyestuffs 
Corporation (with governmental con- 
nections), Read, , Holliday A Sons, 
British Alizarine Co. and Clayton 
Aniline Co. 
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Chemical Imports for 1922 Increased 
24 Per Cent in Value 

i 

Heavy Arrivals of Oxalic Acid in Last Quarter — Imports of Sodium 
Cyanide More Than Doubled — Falling Oft in Coal-Tar Crudes 


I MPORTS of chemicals during 1922 
show a heulthy gain in sympathy with 
the general trend of increased domestic 
industrial activity. Aggregate value of 
imports of chemicals and allied products 
for the year increased 24 per cent, from 
180,703,600 in 1021 to $100,603,7)0 n. 
1922. 

Owing to the ineomparability of the 
individual commodities included under 
the main groups, only a very general 
idea of the trend can be procured from 
an analysis of the import and export 
statistics for the years 1021 and 1922. 
Of the groups for which any compari- 
sons can be made, explosives, the group 
recording the most important expan- 
sion in exports (80 per cent), showed 
the smallest in imports (11 per cent). 
On the other hand uur foreign ship- 
ments of paints, pigments and var- 
nishes uctually diminished 6 per cent 
while our receipts advanced 55 per 
cent. Fertilizers, another group of the 
exports having but a small gain (3 
per cent), took a big jump in imports 
(47 per cent). Crude drugs and es- 
sential oils exceeded 1921 shipments by 
10 per cent in value, while receipts 
swelled 42 per cent. Foreign sales of 
perfumery and cosmetics also were 
greater than foreign purchases of these 
articles, having gained 33 per rent, and 
imports, 28 per cent. Imports of 
medicinal and pharmaceutical prepara- 
tions increased 23 per eeht ; exports but 
11 per cent. The least change of all 
the groups was still in general chemi- 
cals (which includes coal-tar and 
heavy chemicals), and although the 
figures indicate a loss (4 per cent) in 
exports, they likewise show but a small 
gain (less than 3 per cent) in imports. 

Decrease in Coal Tars 

The aggregate value of imports of all 
coal-tar chemicals decreased slightly, 
from $11,225,700 in 1921 to $11,012,800 
in 1922. The total receipts of coal-tar 
crudes dropped 11 per cent, from 
$5,281,400 in 1921 to $4,740,400 in 1922, 
noticeable declines occurring in all the 
classes except in tar and pitch. Naph- 
thalene fell 30 per cent in quantity and 
60 per cent in value, from 4.495.800 
lb ($135,900) to 3,144,300 lb. ($54,000); 
dead or cresosote oil increased 25 per 
cent in quantity but decreased 10 per 
cent in value, figures for which are 
33,239,400 gal. ($4,756,600) in 1921 
and 41.567,500 gal. ($4,240,400) in 
1922. The biggest reduction of this 
clasB was in benzene (90 per cent), 
which fell from 1,722,000 lb. ($42,370) 
to 172,500 lb. ($1,220); none was re- 
ceived from Sept. 22 to Oct. 31; 
57,108 lb. ($381) arrived in November, 
and but 45 lb. ($8) in December, 
Receipts of intermediates in 1922 sur- 


passed those of 1921 by 867,300 lb. 
($65,300); total receipts for the year 
1922 were 2,136,700 lb. ($422,150). 
Arrivals of carbolic acid totaled 686,- 
300 lb., valued at $102,300 in 1922. 
Were it possible to procure compara- 
tive figures for finished coal-tar 
products for the years under discus- 
sion it is believed that they would in- 
dicate, for the whole group, but a little 
change in tonnage. While slightly 
larger quantities of alizarin and de- 
rivatives, and colors, dyes, stains and 
color acids probably came in during the 
year 1922 than during 1921, on 
the other hand considerably smaller 
amounts of indigo, both natural and 
synthetic, and of coal-tar medicinals, 
were received. Alizarin and derivatives 
rose from 375,100 lb. ($510,000) in 
'1921 to 479,900 lb. ($701,900) in 1922. 

General Chemical Comparisons 

Although the quantity of oxalic acid 
received during 1922 was 3 per cent in 
excess of that of 1921, the value was 
reduced approximately 30 per cent. It 
will be observed from a study of the 
following figures that the majority of 
the oxalic acid arrived since Sept. 22: 

Lb. Value 

October . . . 324,319 $24,564 

November .. . 460,511 44,117 

December. . 488.950 56,723 

Total since Sept 22. .1,273,783 125,404 

Total for year 1,294,236 127,757 

There was 1,741,000 lb., $132,600, of 
arsenious acid or white arsenic; 112,700 
lb., $40,450, of citric acid; 629,000 lb., 
$171,600, of tartaric acid, and 1,260,- 
000 lb., $12,200, of sulphuric acid im- 
ported during the period Sept. 22 to 
Dec. 31, 1922. Imports of arsenic sul- 
phide dropped in value but increased in 
quantity during 1922, figures for which 
are 6,686,600 lb., $531,300, in 1921, as 
compared with 7,630,500 lb., $472,000 in 
1922. 

Bleaching powder, one of the heavy 
chemicals recording the biggest ad- 
vance in exports (123 per cent), showed 
a noticeable decrease in amounts im- 
ported— about 30 per cent. On the 
other hand, imports of glycerin ad- 
vanced 30 per cent but exports only 20 
per cent. Imports of crude iodine in 
1922 failed to reach the 1921 level of 

646.000 lb. ($1,430,600) by 294,000 lb. 
($406,000) or nearly one-half of the 
total imports of 1921. Demand for 
citrate of lime during 1922 jumped 
over 1,000 per cent until a total of 

15.982.000 lb. ($2,223,000) was reached. 
Receipts of potassium cyanide and po- 
tassium nitrate, crude and refined, in 
1922, were below 1921, while those of 
other potassium compounds, carbonate, 
hydrate, hydroxide, bitartrate, and 
other potassium compounds, n.e.s., sur- 
passed 1921. Sodium compounds also 


Calendar 

The following Important technical 
meetings are scheduled for the im- 
mediate future: 

Interstate Cotton Seep Crushers 
Assn. Hot Springs, Ark , May 2-5 
American Electrochemical Society 
New York City, May 3-5 
American Chemical Society 

Regular meeting, New York, May 4 
American Zinc Institute 

t St. Louis, May 7-8 

American Assn of Engineers 

Norfolk, May 7-9 

Amur Society Mechanical Engrs. 

Montreal, May 28-31 
Canadian Institute of Chemistry 

Toronto, May 29-31 
Society of Chemical Industry 
Canadian Section 

Toronto, May 29-31 
Amkr. Assn Cereal Chemists 

Chicago, June, 4-9 
Amkr Leather Chemists Assn. 

White Sulphur Springs, W. Va., 

June 7-9 

Nat'l Fertilizer Association 
White Sulphur Springs, W Vn , 

June 11-16 

National Lime Association 

New York City, June 13-15 
Society m>h Steel Treating 
Fastem Sectional Meeting 

Rethlehem, Pa, June 14-15 
Amer Inst. Chemical Knohs. 

Wilmington, Del , June 20-23 
Amer Soc for Testing Materials 

Atlantic City, June 25-29 


reflected an expansion, sodium cyanide 
more than doubling, from 8,708,000 lb., 
value $913,100, to 15,705,000 lb., value 
$1,306,000. 

A noticeable feature of the trend of 
the import trade of fertilizers is the 
high percentages of gains in quanti- 
ties but the much lower gains in values. 
The largest increases were in potassium 
sulphate (418 per cent in quantity and 
237 per cent in value), and in manure 
salts (400 per cent in quantity and 153 
per cent in value). 


Begin Nitrate Inquiry Soon 

Selection of a chemist to have charge 
of the investigation of the Department 
of Commerce into the nitrate situa- 
tion is expected to be announced soon. 
This will be part of the general in- 
quiry to be made with regard to a num- 
ber of products for which the United 
States is largely dependent upon im- 
ports. 

The nitrate inquiry will include the 
advances of chemistry in the production 
of synthetic nitrate, from the stand- 
point of the economic results obtained 
rather than purely from the theoretical 
chemical point of view. The cost of 
production in Chile, the relative cost of 
synthetic production in the United 
States and actual or possible control 
of prices by foreign combinations will 
be looked into. Investigations also 
will be made in Germany. Possibili- 
ties of synthetic production at Muscle 
Shoals and at other suitable sites, by 
various methods, will be studied. 

Preliminary steps have been takefn 
for an investigation into tanning ex- 
tracts, while the complete program 
will include inquiries into iodine, 
potash, quinine and ether commodities, 
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Washington News 


Alcohol Committee Named 

Commissioner Blair Makes Known List 
of Men Who Will Consult With In- 
• ternal Revenue Bureau 


Move to Reconsider Duties oil 
Oils Draws Protest 

Vigorous protest has been voiced by 
the Southern Tariff Association and 
various farmers’ organizations against 
an investigation by the Tariff Commis- 
mission of duties on linseed oil, coconut 
oil, peanut oil, soya bean oil and other 
vegetable oils regarding which an ap- 
plication for reductions of 50 per cent 
in duties under the flexible tariff has 
been filed. 

A delegation of ten called on the 
commission April 23 and a delegation of 
twenty visited the commission April 24 
to register a protest against the ap- 
plication. The commission did not 
grant a formal hearing to the delega- 
tions, as under its rules hearings on 
applications are to be held only after 
a preliminary investigation of the ap- 
plication by the commission itself and 
a formal call for a hearing where all 
interested parties may appear, but the 
protestants met the commissioners in- 
dividually and conferred with members 
of the commission’s staff. 

The application for a reduction in the 
duties was filed by the Bureau of Raw 
Materials for American vegetable oils 
and fats industries in the interest of 
soap and of paint and varnish manufac- 
turers and of large consumers of these 
commodities. 

Representatives of farmers’ associa- 
tions who protested against a formal 
investigation looking to changes in 
rates declared that financing of the 
crops would be made difficult were the 
duties to be thro)vn into a condition of 
uncertainty and that there would be a 
reduction in acreage. 

The application has not passed 
through the preliminary stages of in- 
vestigation and the action of the com- 
mission will not be determined until 
after a report is received from its 
advisory board, which is now consider- 
ing the case. 


To Stimulate Use of Potash 
in Fertilizers 

No stone will be left unturned by the 
Potash Importing Corporation of Amer- 
ica when it begins its operations on May 
1 to stimulate the use of potash fertil- 
izers. An effort will be made to in- 
crease the percentage of potash in 
fertilizer mixtures. It is recognized in 
Germany that American consumption of 
potash must be restored to its pre-war 
volume if the industry in that country 
is to thrive. 

The American corporation, which is 
understood to have been financed en- 
tirely in this country, will be the offi- 
cial distributing representative of the 
German syndicate. The objective of the 
corporation will be to increase potash 
consumption in the United States to the 
point where the potash taken opt of the 
soil by crops is replaced each year. It 


is realized that this will have to be 
done gradually and that it carries with 
it an educational campaign, the object 
of which will be to convince the Amer- 
ican farmer of the value of potash 
fertilizers. 

Strength Standards Adopted 
for Coal-Tar Imports 

List of About 100 Standards Prepared — 
WilP Be Submitted to Trade 
for Criticism 

The Treasury Department is prepar- 
ing to issue in the immediate future a 
list of standards of strength of com- 
mercial imports of coal-tar dyes, chem- 
ical and other products as brought in 
befoie July 1, 1914. 

A conference on this subject was held 
April 23 among Ernest W. Camp, di- 
rector of the Customs Division; Dr. 
H. C. Knight, in charge of the customs 
laboratory at New York; Dr. Peter 
Feberger, dye specialist at the labo- 
ratory, and W.' N. Watson, color spe- 
cialist of the Chemical Division of the 
Tariff Commission. 

The 1922 tariff act provides that coal- 
tar products shall be assessed for duty 
on the basis of the commercial strength 
of imports previous to July 1, 1914. 
Many dyes and other products are now 
imported in more concentrated form 
than previous to the outbreak of the 
war in Europe. In such cases the spe- 
cific duty of 7 cents per pound will be 
multiplied in accordance with the in- 
crease in strength. The ad valorem duty 
naturally will not be affected. 

Samples have been gathered from 
various sources by the customs labo- 
ratory in its investigations and a list 
of about 100 standards has been pre- 
pared, covering the bulk imports. No 
effort will be made to list each indi- 
vidual color or product, but the stand- 
ards will be arranged by types. 

The list will be submitted to the 
trade for criticism for about 10 days 
before it is officially promulgated. 


German Potash Industry Not 
Dependent on Ruhr Coal 

The German potash industry is not 
dependent upon Ruhr coal. In January 
of 1922 more than 97 per cent of its 
fuel requirements were met with brown 
coal. At the time of the entry of 
France into the Ruhr, a slightly larger 
percentage of black coal was being used, 
but it was less than 5 per cent of total 
requirements. Such black coal as is 
needed for operating the railways be- 
longing to the industry and its black- 
smith forges can be supplanted easily 
by imported coal. There is, however, 
some black coal production on the prop- 
erties of the potash companies. It hap- 
pens that brown coal is so distributed 
in Germany as to be the logical fuel 
for the potash works. 


Appointment of an advisory com- 
mittee representing various phases of 
the industrial alcohol industry to con- 
sult with officials of the Internal Rev- 
enue Bureau and the Prohibition Unit 
regarding regulations and practices 
affecting the industry has been an- 
nounced by D. H. Blair, Commissioner 
of Internal Revenue. 

The organization of this committee is 
the result of a conference with the com- 
missioner held several weeks ago by 
representatives of various organizations 
of producers, distributors and con- 
sumers* of industrial alcohol, who asked 
that a special division to handle such 
matters be created, separate from the 
Prohibition Unit, or that an advisory 
committee be named. Attention was 
called by this delegation to the fact 
that the legitimate needs of industrial 
alcohol have been submerged beneath 
exercise of the police powers to sup- 
press liquor violations, whereas the 
Volstead act provides for encourage- 
ment of the proper use of industrial 
alcohol. 

The committee will consult with 
Commissioner Blair and with Prohibi- 
tion Commissioner R. A. Haynes before 
any regulations affecting industrial 
alcohol a re issued, and will give advice 
regarding means of facilitating legiti- 
mate use of the product. 

Members of the committee named by 
Commissioner Blair are: 

Dr. H. E. Howe, Washington, D. C., 
editor of t>e J n r mi l of Industrial and 
Engineerin'! Chemistry, representing 
the American Chemical Society. 

William A. Sailor, Baltimore, presi- 
dent of Sharpe & Dohme and president 
of the American Drug Manufacturers 
Association. 

E. J. Schieffelin, New York City, rep- 
resenting the National Wholesale Drug- 
gists Association. 

Samuel C. Henry, Chicago, represent- 
ing the National Assoofation of Retail 
Druggists. 

Prof. J. H. Neal, University of Illi- 
nois, Urbana, representing the Amer- 
ican Pharmaceutical Association and 
the faculties of pharmaceutical col- 
leges. . 

Martin Ittner, chief chemist, Col- 
gate & Co., Jersey City, N. J., repre- 
senting the American Manufacturers 
of Toilet Articles. 

Frank A. Blair, New York City, 
president of the Proprietory Associa- 
tion. 

M. C. Whitaker, New York City, 
president of the U. S. Industrial 
Chemical Co. 

R. H. Bond, Baltimore, manager, Mc- 
Cormick & Co., representing th$ Fla- 
voring Extract Manufacturers Asso- 
ciation. 

Charles L. Reese, chemical director, 
E. I. du Pont de Nemours it Co., presi- 
dent of the Manufacturing Chemists 1 
Association. » 
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U. S. Largest Producer and Consumer 
Of Rosin and Turpentine 

How Consuming Demand Is Divided According to Trades — 
Exports Below Standards of Pre-War Years 


A N investigation into the turpentine 
and rosin industries has recenth 
been completed by V. K. (irotlisch, of 
the Bureau of Chemistry. This report 
states that the United States furnishes 
between t>0 and fib per cent of the 
world's supply of turpentine and from 
70 to 75 per cent of the world’s rosm. 
The principal reason for the difference 
between the two is the fact that in 
Russia, Finland, Sweden, Norway and 
Poland wood turpentine is produced 
chiefly by the destructive distillation of 
wood, in which process no rosin is re- 
covered. In Sweden a so-called tur- 
pentine and a so-called liquid rosin are 
recovered as byproducts in the manufac- 
ture of paper pulp. A relatively small 
quantity of so called spruce turpentine 
is recovered at several paper mills in 
this country. 

The United States not only produces 
most of the world’s turpentine and rosin 
but also uses a larger part of it than 
any other country. Roughly, it con- 
sumes between 35 and 40 per cent of 
the total world supply of turpentine 
and about 30 per cent of the rosin. As 
indicated by recent data collected by the 
Bureau of Chemistry, this consumption 
is distributed approximately as follows: 

Tor 

rent 


Tui (H'litim* 

F’amt an<l varnish industry 1 .1 

Shi><\ floor and other polish* s 6 

Automobiles, wagons.* ears. ok. 

(painting) It 

Medicinal and pharmaeeutlea! ptvpa 

rations . ‘J 

other IndiiKiiiul uses t 

Kur thinning down paint and varnish, 
and otiit'i miscellaneous purposes P> 

Unsin 

Soap making , . 42 

Taper and paper sizing .... . 1!!> 

Taint and varnish ... 17 

Knsin oil, pilch and printing ink (1 

Linoleum and similar coverings . 3 

All other uses . 7 


In England/ at present the second 
largest consumer of naval stores, the 
distribution of consumption is probably 
similar to that of the United States. 

Exports of turpentine have shown 
decided increases since the war, the 
average for 1919 and 1920 being more 
than 10,000.000 gal. On the other hand, 
the average exports of rosin for 1919 
and 1920 were 605,000 round barrels 
less than I hey were during the war. 
For the calendar year 1921 there were 
exported 9,267,959 gal. of turpentine and 
560,864 round barrels of rosin, which, 
deducted form a total production of ap- 
proximately 24,751,000 gal. and 1,684,- 
000 round barrels, respectively, left for 
domestic purposes about 15,483,000 gal. 
of turpentine and 1,123,000 round bar- 
rels of rosin. In 1922 there were ex- 
ported approximately 9,864,000 gal. of 
turpentine, including 495,000 gal. of 
wood turpentine, and 799,000 bbl. of 
rosin. 

The exports of naval stores from the 


United States to Belgium, Germany, 
Holland and Italy in 1921 showed a de- 
cided increase, which, however, was off- 
set by a decrease in the exports to most 
of the other countries listed, particu- 
larly Great Britain and the South 
American countries. In 1922, on the 
other hand, exports of turpentine to 
Belgium, Germany and Holland again 
decreased, but there was a correspond- 
ing increase in the exports to the rest 
of the world. Argentina, Australia and 
Japan were the only important coun- 
tries importing American rosin which 
took less in 1922 than in 1921. Exports 
to the rest of the world showed a de- 
cided increase. 

The increase since the outbreak of the 
war in American exports of rosin to 
the Scandinavian countries is interest- 
ing. This is due not only to an increase 
in their consumption of this commodity 
but also to a decrease in their importa- 
tions from Germany, and, to a less ex- 
tent, from Holland and Belgium. In 
other words, the Scandinavian countries 
are buying more of their American- 
made naval stores in the United States 
instead of second hand from German 
dealers in Hamburg and Bremen and 
Belgian and Dutch dealers in Antwerp 
and Rotterdam. A large proportion of 
the naval stores imported from the 
United States by Belgium and Holland 
are re-exported into Germany, pass- 
ing through Rotterdam and Antwerp, 
whence it is shipped by river and canal 
to the German manufacturing districts 
in the Rhine Valley. 


Linseed Companies Merge 

Announcement was made last week 
that plans had been completed for the 
consolidation of the Areher-Daniels Lin- 
seed Co. and the Midland Linseed Prod- 
ucts Co. J. W. Daniels, president of the 
Areher-Daniels Linseed Co., will serve 
as president for the new company and 
in general the management of the latter 
will be in the hands of the present offi- 
cials of the Areher-Daniels Linseed Co. 
E. C. Warner, president of the Midland 
Linseed Products Co., will retire. 


Bakelite Phenol Production 
Soon Available 

The Bakelite Corporation of New 
York is erecting a plant for the manu- 
facture of phenol near Cleveland, Ohio, 
and expects to be in a position to pro- 
duce a surplus beyond its own needs, 
which will be available in a short time 
at as moderate prices as conditions will 
permit. According to an announcement 
made last week the phenol enterprise 
is the direct result of the protection 
afforded by the new tariff. 


Trade Notes 


Parsons & Petit, 63 Beaver St., New 
York, have issued a card on the subject 
of nitrate of soda. Statistical figures 
showing production and world’s con- 
sumption, together with prices for a 
period of yeirs, make this chart inter- 
esting and valuable to the trade. 

It is reported that the California 
Cyanide Co., which is a subsidiary of 
the Air Reduction Co., will start pro- 
ducing cyanide and hydrocyanic acid in 
its California plant by Aug. 1. 

Dr. Frank J. Monaghan, Health Com- 
missioner of New York City, has set 
aside the week beginning May 7 as 
Paint-Up and Clean-Up Week for the 
city. 

Advertising soap as “medicated” or 
as being made for or by a “medical as- 
sociation” when such statements are 
not true is declared by the Federal 
Trade Commission to be an unfair busi- 
ness act. The commission has therefore 
issued a cease and desist order directed 
to the Williams Soap Co., of Indianapo- 
lis, Ind. 

W. D. Schwartz, of the L H. Butcher 
Co., New York and San Francisco, ac- 
companied by Mrs. Schwartz, sailed on 
the S.S. “Majestic,” April 21, for Eng- 
land and the Continent. He will visit 
principals and factories in nine coun- 
tries, for whom his company acts as 
sales agent for colors, minerals and 
chemicals. 

Inquiries are being received in this 
country from German sources for prices 
on Chilean saltpeter. No explanation 
has been forthcoming as to why repu- 
table German firms should be interested 
in making nitrate purchases in this 
country. 

Tho rate on sulphate of ammonia 
from Seaboard, N. J., to New York, for 
export, is not unreasonable or otherwise 
unlawful, the Interstate Commerce 
Commission has ruled in connection 
with a case brought by the Seaboard 
Byproduct Coke Co. against the Dela- 
ware, Lackawanna & Western R.R. 

B. H. Handy, assistant sales manager, 
Semet-Solvay, Syracuse, N. Y., was in 
New York last week. 

C. W. Nichols, president of the 
Nichols Copper Co., has resigned the 
office of vice-president of the General 
Chemical Co. 

The Oil Trades Association of New 
York held an informal luncheon at 
Angelo’s restaurant on Thursday, April 
26. Dennis E. Bergen, president, pre- 
sided. 

F. D. Lockwood, dealer in chemicals 
and oils, 115 Broadway, has been in 
Baltimore on a business trip. 

E. F. Dre\\r & Co., dealers in chem- 
icals, will move their offices on April $0 
to the Barrett Building, 40 Rector St. 

H. H. Dow, president of the Dow 
Chemical Co*, Midland, Mich., was in 
New York last week. 
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George W. # 
Fortmeyer 

Vice-president of the 
National Lead Co., who 
has served in the white 
lead industry for sixty- 
seven years, is honored 
by his co-workers on his 
c igh t y-fo urth b i rt h da y. 



T hursday, April 20, was the 

occasion of a celebration in 
honor of one of the best known and 
most highly regarded members of 
the white lead industry. It was the 
eighty-fourth birthday of George W. 
Fortmeyer, vice-president of the Na- 
tional Lead Co. and general manager 
of the Atlantic branch of the com- 
pany. During the course of the day 
Mr. Fortmeyer was called to the 
office of President Cornish and on his 
return he found his own office 
thronged with officials and employees 
of the company who had assembled 
to celebrate the day and to honor 
their associate and leader. 

A. C. Saunders, cashier of the com- 
pany and a veteran of many years in 
the “National” employ, in a very fit- 
ting speech presented Mr. Fortmeyer 
with an oil painting of himself, done 
by Frank B. McCarthy, of the sales 
force of the company. Mr. Fort- 
meyer was visibly, affected by the 
gift and by the many congratulations 
which he received from his co- 


workers. He expressed his thanks 
in a brief speech in which he took oc- 
casion to pay tribute to the spirit of 
harmony and co-operation that pre- 
vails among the workers in the At- 
lantic branch. Mr. McCarthy also 
spoke briefly and came in for much 
praise because of the excellent like- 
ness of Mr. Fortmeyer which he had 
transferred to canvas. 

Mr. Fortmeyer was born in New 
York and when a very young man he 
became associated with Colgate & 
Co. From that time up to the pres- 
ent has been identified with the white 
lead and linseed oil industries, until 
he has amassed the enviable record 
of 67 active years in those lines. As 
Mr. Saunders said in his presenta- 
tion speech, Mr. Fortmeyer is more 
like 48 than 84, since he is very ac- 
tive physically and' in addition to 
the manifold duties of his position, 
still finds time to devote to outside 
activities. 

In the latter part of last year Mr. 
Fortmeyer completed his thirteenth 


year as president of the Linseed As- 
sociation of New York and was re- 
elected for the ensuing year. Mr. 
Fortmeyer was one of the founders 
of this association and he played a 
prominent part in bringing it to the 
high plane of efficiency which it now 
enjoys. At the last annual meeting 
of the association, when Mr. Fort- 
meyer was re-elected to the presi- 
dency. a valuable gift was presented 
to him by the members and on differ- 
ent occasions they have paid tribute 
to the esteem in which they hold 
him and to the work he has done to 
make the association a recognized 
authority in the markets of the 
world. 

Although he is now an honorary 
member of the Paint, Oil and Var- 
nish Club of New York, Mr. Fort- 
meyer’s activities for many years 
made him one of the most prominent 
members of that organization. He 
was president of the club in 1895- 
1896 and served on various impor- 
tant committees in later years. 
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New Chemistry Course on 
Commercial Subjects 

University of Wisconsin Stresses Eco- 
nomic Phases of Chemical Industry 
in Studies to Start This Fall 

A new course, called the “chemistry- 
commerce course/’ is to be launched at 
the University of Wisconsin this fall. 
Its purpose is to meet the requirements 
of men who wish to fit themselves for 
commercial positions in the chemical 
and related industries. The growing 
importance of chemistry in commerce 
has led to this step. The idea is to 
combine sound training in various 
branches of economics with several 
courses in chemistry. The chemical 
training is planned mainly to give a 
man sufficient knowledge to understand 
the basic technical features of the in- 
dustries with which he may come in 
contact. 

In the course in commercial chem- 
istry, which runs throughout the 
junior year, only so much of the 
technical side will be presented as is 
necessary for a background. Emphasis 
is to be placed on the economic or com- 
mercial aspect. It is the expressed in- 
tention to give a student a wide ac- 
quaintance with commercial processes 
and materials of commerce rather than 
a detailed technical knowledge of a 
few. For those who desire more tech- 
nical treatment, courses in industrial 
chemistry will be open as electives. 
Such problems as those of plant loca- 
tion and transportation will be es- 
pecially studied. Another feature is to 
be a study of market reports and 
analysis of the factors causing fluctua- 
tions in the price of materials in the 
chemical markets. 

Besides the broad range of economic 
subjects covered, embracing in all 
fourteen courses, the curriculum in- 
cludes several in mathematics, foreign 
languages and English. In addition, a 
number of electives have been provided 
in order that a student may broaden 
his education in the direction he 
chooses. 


H. D. Rulim Named to Head 
New York Paint Club 

The committee on nominations, of 
which H. J. Sehnell is chairman, will 
submit the following names for election 
at the May meeting of the Paint, Oil 
& Varnish Club of New York: Presi- 
dent, H. D. Ruhm; vice-president, C. J. 
Roh; secretary, II. G. Sidobottom, and 
treasurer, G. H. Tomlinson. Executive 
committee: E. V. Peters, chairman; 
A. G. Fairweather, R. W. Murray, II. G 
Sidford, A. L. Somers and Frank Waldo 
The arbitration committee proposed 
by the committee consists of G. W. 
Fortmeyer, chairman, D. E. Breinig, 
J. B. Bouch, Jr.. H. Gates and Eugene 
Merz. R. 0. Walker will head the 
twenty-six delegates that will be chosen 
to represent the New York organiza- 
tion at the national convention next 
October. 


June A.I.C.E. Meeting to Be 
Held at Wilmington, Del. 

The fifteenth semi-annual meeting of 
the American Institute of Chemical En- 
gineers is to be held June 20 to 23 at 
Wilmington, Del. The headquarters for 
the meeting is to be the Hotel Dupont, 
where about 150 guests are expected. 
Each day of the meeting includes in its 
program the reading of technical 
papers, plant inspection and some social 
activity. 

The papers to be presented, about 
twenty-three in number, embrace a wide 
range of interesting subjects. The 
papers on decolorizing materials, char, 
silica gel and fullers earth and those on 
corrosion promise to be noteworthy. 

Among the plants to be visited are 
those of the Bond Bottle Seal Co., the 
American Vulcanized Fiber Co., the 
Bancroft Co. (cotton finishing), the 
Electric Hose & Rubber Co. and several 
departments of E. I. du Pont de Ne- 
mours & Co. In the latter plant an op- 
portunity is to be afforded to see the 


A GAIN of 19 per cent was made in 
the exports of chemicals and allied 
products for the 8 months July 1, 1922, 
to Feb. 28, 1923, as compared with July 
1, 1921, to Feb. 28, 1922. Foreign sales 
for the months of January and Feb- 
ruary, 1923, represented expansions of 
14 and 19 per cent respectively over the 
corresponding months of 1922, rising 
from $9,685,859 in January, 1922, to 
$10,944,830 in January, 1923, and from 
$8,692,116 in February, 1922, to $10,- 
374,895 in February, 1923. One notice- 
able feature in the February trade, 
1923, is a loss of 5 per cent from the 
January trade, although this may be 
partly accounted for by the difference 
of 3 days in the length of the months. 
The aggregate value of the groups and 
(ommodities with the percentages of 
increase or decrease for the 8 months, 
July 1, 1921, to Feb. 28, 1922, as com- 
pared with July 1, 1922, to Feb. 28, 
1923, were: 


Peppermint oil 

< >tner essential oiIh 

Logwood extract 

( M her vegetable dye extracts 

Sulphur or brimstone 

Sulphur, refined 

Metal polish es 

Linseed oil 

Hones, hoofs, etc 

(Hue of amnml origin 

Glue of vegetable origin 

Gelatin 

Heeswax 

Wax manufactures . . 

Matohes 

Total 


Jackson laboratory, probably the moat 
famous color laboratory in the world. 

Social activities have not been neg- 
lected in the preliminary arrange- 
ments. A general social gathering, golf 
and an automobile trip to Pierre S. 
du Pont’s residence at Lqngwood have 
been provided. At Mr. du Pont’s home 
there is to be a garden party, a visit to 
the conservatories and dinner. 


Chemical Trade Commissioner 
Urged for Germany 

The Department of Commerce has 
under consideration the addition to its 
staff of trade commissioners in Berlin 
of an economist especially experienced 
in chemicals. It has practically been 
decided to expand in this direction if a 
man of proper qualifications can be 
secured. Domestic producers of dyes 
and chemicals have urged the depart- 
ment recently to secure more reports 
on conditions in the industry in Ger- 
many. If the suggestion is adopted, the 
agent will operate from Berlin. 


Under the first group, “chemicals and 
allied products/’ are included coal-tar 
products (which expanded 44 per cent 
in value), medicinal and pharmaceutical 
preparations (24 per cent in value), 
acids and heavy chemicals, sodium com- 
pounds (26 per cent in value), pigments, 
paints and varnishes (32 per cent in 
value), fertilizers (1 per cent increase 
in quantity, but 8 per cent decrease in 
value), explosives (55 per cent in 
quantity and 38 per cent in value), per- 
fumery, cosmetics and toilet prepara- 
tions (34 per cent in value) and pyrox- 
ylin products (62 per cent in value). 
All future analyses of imports and ex- 
ports will be based on this grouping. 
Soaps of all kinds and tanning ma- 
terials and extracts are excluded. 

Decrease occurred in the exports of 
formaldehyde, glycerin, soda ash, sal 
soda, ammonium sulphate and phos- 
phate rock except the high-grade hard 
rock. 


July 1. 1921- 

July 1, 1922- 

Per Cent or 
Increase or 

Feb 28, 1922 

Fcb 28, 1923 

I )ecrease 

$51,842,166 

$58,305,753 

12 

9,642,219 

14,222,046 

48 

461,252 

605,071 

31 

1.227,093 

2,083,306 

70 

210,132 

199,417 

— 9 

335,323 

371,941 

14 

393,30! 

247,298 

■37 

369,325 

264,067 

— 33 

V6I.447 

4,437,676 

28 

20,146 

84.314 

318 

200,710 

208,175 

4 

1 “6,330 

281,284 

28 

71.711 

172,024 

140 

205, ’29 

302,114 

47 

13,704 

46,288 

238 

20,?f8 

132,561 

552 

I2.P66 

17,689 

. 37 

248,659 

243,573 

—2 

168,774 

157,258 

—7 

169,300,925 

$83,340,825 

19 


Chemicals and Allied Products Show 
Gains in Export Trade 

Statistical Review of Export Movement for 8-Month Period 
Ended Feb. 28 


Chemicals and allied products 
Naval stores, gums and resins 
('rude drugs, roots, elr 
Ginseng . . 



April 30, 1928 


CHEMICAL AND METALLURGICAL ENGINEERING 


W 


Government to Investigate 
Production Costs Abroad 

c. *R. DeLong, chief of the Chemical 
Section of the Tariff Commission; M. G. 
Donk, a chemical expert of the section, 
and Eben »M. Whitcomb, one of the 
commission's accountants, will sail for 
Europe May 3 to investigate costs of 
production abroad of various chemicals 
regarding which applications for 
changes in duties under the flexible 
tariff section have been docketed. 

The party plans to spend 3 weeks in 
England investigating barium dioxide 
and potassium chlorate. Their subse- 
quent schedule calls for 2 weeks in Nor- 
way investigating sodium nitrite; 6 
weeks in Germany investigating vari- 
ous chemicals, and later trips to Holland 
on oxalic acid and to Switzerland on 
barbituric acid. This schedule is tenta- 
tive as to the time in each country. 

Mr. DeLong will leave the party in 
Germany and make a trip of inspection 
through France and probably other 
countries on the Continent. He will 
return after 2 months abroad. Other 
members of the Chemical Section staff 
will embark in June and join the origi- 
nal party. The total schedule of work 
for the chemists in Europe cannot be 
completed before the middle of August, 
it is estimated, and may be extended by 
the addition of other investigations 
while they are abroad. 


Equipment Statistics to Be 
Gathered Monthly 

A new statistics service in the 
chemical industries has been inau- 
gurated by the Chemical Equipment 
Association. Data are to be gathered 
through the co-operative efforts of 
members of this organization, repre- 
senting manufacturers of equipment 
and materials in practically every 
field. This will embrace industries 
which are strictly chemical or metal- 
lurgical in nature as well as a great 
many which are related to these. 

According to a statement made by 
p. D. Schenck, president of the associa- 
tion, following a recent consideration 
of statistical activities by the board of 
directors, “Chemical equipment is in 
effect a barometric register of general 
industrial conditions both at home and 
abroad. In many ways the absorption 
of chemical equipment and materials is 
as reliable and specialized an index to 
general industrial conditions as the 
production of pig iron was considered 
to be before the war, or as the Federal 
Reserve Bank's discount rates are now 
regarded. 

“It is not yet generally realized that 
the membership of the Chemical 
Equipment Association, now recognized 
by the government and by industry in 
general as the speaking voice of 
American chemical equipment and ma- 
terials manufacture, f supplies essential 
equipment to practically every basic 
industry in the United States and 
abroad. There is scarcely an article 
of common consumption, in diet, in 


clothing, in transport, in the essentials 
or semi-essential accessories of life, 
that is not produced in some degree 
through the UBe of standard or special 
equipment and materials manufactured 
by the membership of this association." 

The collection of comparative statis- 
tics on the absorption of chemical 
equipment and materials by industries 
and by sections is to be a monthly 
activity. By industries, the informa- 
tion collected each month discloses the 
manufacturing fields most active in the 
absorption of equipment and materials, 
both as to domestic absorption and as 
to foreign absorption. By geographical 
sections of the United States, the in- 
formation also discloses the principal 
concentrations of industrial activity in 
the way of replacements, in factories, 
new construction operations and expan- 
sion projects of various sorts. The in- 
formation further reveals general 
trade and business conditions of other 
sorts than those strictly pertaining to 
the absorption of chemical equipment. 


News Notes 


A unique celebration is to be held in 
France on May 27, to be known as 
“Laboratory Day.” The occasion is 
that of the centenary of the birth of 
Pasteur. Research laboratories and re- 
search workers are to profit from con- 
tributions received on that day. 

Reduction of wasteful variety in 
manufactured goods is being sought 
with considerable success by the U. S. 
Chamber of Commerce. Paper, rubber, 
leather and fabricated iron, as in pipe 
and agricultural implements, are the in- 
dustries in which results have been ac- 
complished. For instance, certain paper 
makers report a cut to 55 per cent of 
former lines, with consequent increased 
production at lower cost. 

Synthetic camphor production by a 

new process is to be begun at Feugen, 
Austria, in th:? near future. The Cham- 
ber of Commerce of Vienna has con 
firmed a report to this effect. Anton 
Gawalowski of Feugen is the inventor 
of the new process. 

Desulphurization of coke by steam is 
one of four important research prob- 
lems being carried on at Carnegie In- 
stitute of Technology. The Bureau of 
Mines is co-operating in this work, 
which also includes a study of the cor- 
relation of the coal beds of western 
Pennsylvania through their microscopic 
constituents. The two other studies in- 
volve fundamental research on the cor- 
rosion of alloys and an investigation of 
low-temperature Pennsylvania coal tars 

Fertilizer men who are to meet at the 
convention of the National Fertilizer 
Association at White Sulphur Springs, 
W. Va , June 11 to 17 are arranging an 
extensive program. The subjects 
covei*ed will include cost accounting sys- 
tems, chemical and manufacturing .prob- 
lems, sales methods, transportation 
problems, etc. The officers of the asso- 


ciation are now arranging tne details 
and promise a meeting which will be of 
unusual interest to everyone identified 
with the fertilizer industry. 

Viscosity of cellulose as determined 
by the cuprammonium method b being 
investigated by the Cellulose Division of 
the A.C.S. All firms or individuals hav- 
ing constructive information dealing in 
any way with the subject are urged to 
communicate with E. B. Benger, chair- 
man, E. I. du Pont de Nemours & Co.. 
Newburgh, N. Y. 

“Dyewood Products" and “Early 
Chemical Symbols" were the two topics 
discussed at the April 23 meeting of the 
Stamford Chemical Society. R. H. Wis- 
dom and E. H. Smith were the respec- 
tive speakers. 

Ceramic engineering will be taught at 
the Georgia School of Technology if the 
project now under way is consummated. 
The ceramic industries of the state are 
interested in the founding of the new 
course, for which a fund of $26,000 is 
sought. The idea of the new institution 
is to develop the clay resources of the 
state in a comprehensive and intelligent 
manner. 

Five fellowships in the school of 
mines, University of Alabama, are to 
be offered during the school year 1923- 
24. The work, which will be done in 
conjunction with the U. S. Bureau of 
Mines, has been divided into two sec- 
tions. One deals with the beneficiation 
of various iron ores, the other with 
problems of coal washing. 

American oil chemists meeting at Hot 
Springs, Ark., April 30 and May 1 have 
arranged two very busy days. Besides 
the usual committee reports, seven tech- 
nical papers are slated for the occasion. 

Ethylene rfis an anesthetic for gen- 
eral use possesses superior properties, 
according to Dr. W. E. Brown, who has 
used it in a Toronto hospital. Mixed 
with nitrous oxide and oxygen it pro- 
duces partial analgesia, or loss of pain, 
without loss of consciousness. 

Multiple unit cars used for the trans- 
portation of chlorine gas cannot be 
classed as tank cars, according to C. F. 
Gerry, in a report submitted in the case 
of the Mathiepon Alkali Works. This 
means that pre ent freight charges are 
regarded as fair by the Interstate Com- 
merce Commission. 

Synthetic ammonia is to be produced 
in Spain by the Claude process, accord- 
ing to a recent Reuter dispatch. M. G< 
Claude is installing a factory there foi 
a Spanish syndicate. The original planl 
is designed to use from 3,000 to 4,0<K 
cu.m, of hydrogen a day —the output oi 
the nearby electrolytic soda plant of th« 
Electroquimica de Felix Co. 

Swiss carbide plants having a yearlj 
capacity of close to 120,000 tons are be 
ing closed down. Since only abotf 
10,000 tons is used annually within th< 
country, the present export! crisis ia af 
fecting the industry vitally. The ce 
ment industry is likewise hard hit du< 
to the present high price of coal and to 
its dependence on export markets. 
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Domestic Buying Movement in Chemicals 
Has Become Less Active 

Good Export Inquiry Continues for Some Selections — Higher Pro- 
ducing Costs Strengthen Acetone and Acetate of Lime — 

Tin Oxide Reduced in Price — Lower Prices for 
May Deliveries of Prussia'te of Soda 


R EPORTS of a slowing up m buying 
were prevalent throughout * the 
week. This was especially true of buy- 
ing for domestic consumption. In sev- 
eral cases the decline in activity is duo 
to the fact that consuming trades are 
well covered for nearby wants. In other 
cases lessened activity in the trades is 
responsible for their absence from the 
materials markets. The fertilizer chem- 
icals have passed their active season 
and no active buying is to be expected. 
Reports from the rubber trade say that 
a drop in tire production is in contem- 
plation to obviate a sharp decline at 
the middle of the year. Reports from 
the tanning trade state that April busi- 
ness was not so good as that of March 
and a report from Milwaukee says that 
tanning plants are running only about 
50 to 60 per cent of capacity. 

Export Buying Holds Up 

The movement of alkalis into export 
channels is holding up well and con- 
siderable business is being placed in 
the case of many heavy chemicals. 
From statistics made public last week 
it is seen that caustic soda is being 
shipped to a large number of foreign 
markets. Total shipments of caustic 
soda to foreign countries during Febru- 
ary were 7,405,064 lb. of which 5,022,031 
lb. went to Argentina, Canada, Brazil, 
Cuba and Japan, these countries being 
named in their relative position accord- 
ing to quantities taken by them. The 
value of export shipments in February 
figures out at slightly in excess of 3.40c. 
per lb., according to declared valuations. 

Price Changes 

There was no decided price movement 
during the period. Chemicals depend- 
ing on wood distillation were stronger 
under higher producing costs. Lessened 
competition helped to firm up other 
quotations, notably bichromates, oxalic 
acid, and formaldehyde. Lower selling 
prices for metals have taken the edge 
off most of the' metal salts and some of 
the latter are openly quoted at lower 
figures. Prussiate of soda was easier 
due to lack of buying and selling pres- 
sure on the part of holders. Arsenic, 
which is one of the most interesting 
items at present, failed to show any new 
developments and buyers are holding 


off evidently with the hope of covering 
their needs later on at more attractive 
pi ice levels. Copper sulphate is weak- 
ened both by declines in the metal and 
by heavy offerings of imported grades 
at relatively low prices. 

Acids 

Acetic Acid Higher costs for raw 
materials have been the feature of this 
market. A very strong undertone ex- 
isted and the outlook is regarded as 
favoring a higher price level for a long 
time to come. There is very little com- 
petition from resale lots and the pres- 
ent price schedule is firm at $3.17 i for 
28 per cent, $6.35 for 66 per cent and 
$12.0r>(S)$12.8r> for glacial. 

Citric Acid— Inquiry has continued 
fairly active but actual business has 
been restricted by the scarcity of stocks. 
Domestic makers are well sold ahead 
and are shipping out regularly on old 
contracts. They arc holding prices 
steady and apparently are not trying 
to take advantage of the differential 
held by imported offerings. Prices are 
given at 49c. per lb., although it is 
admitted that this price is largely nom- 
inal for prompt deliveries. Imported 
holds at 52(3) 53c. per lb. with shipments 
in some cases quoted above that level. 

Gallic Acid —There is no indication of 
price changes for this acid. Sellers say 
values are established on a steady basis. 
Trading is along quiet lines with noth- 
ing to disturb routine conditions. Tech- 
nical grades arc quoted at 45@50c. 
per lb. 

Hydrofluoric Acid —Consuming inter- 
est is not pronounced and while funda- 
mental conditions are strong, producers 
are not inclined to advance prices in 
the slow season and continue to offer 
on a basis of 7(«)8c\ for 30 per cent 
and 11(a) 12c. for 48 percent. 

Oxalic Acid A few odd lots were 
offered in the spot market at 13Jc. per 
lb. and even late in the week there were 
reports that 131c. could be done on a 
firm bid. Yet there seems good evi- 
dence that spot goods have been well 
depleted and the general asking price 
is 13ic. as an inside figure with an 
upward range according to seller. Re- 
duced offerings of imported both on 

spot and for shipment have strengthened 


“Chem* & Met*” Weighted 
Index of 'Chemical Prices 

Rase - 100 for 1013-14 

This wetk . 179.23 

Last week 178.31 

April. 1918 (high) 286.00 

April, 1919 ....231.00 

April, 1920 . . . 261.00 

April, 1921 (low ) 140 00 

April, 1922 .158.00 

The firmer position of sulphuric 
add is reflected In the advance* of 
92 points in the weekly index num- 
ber. Copper sulphate whs lowered 
but as the decline was moderate the 
price change had no important hear- 
ing on the general situation 


prices for domestic and 13c, is held as 
an inside price for round lots at the 
works. At present there is no competi- 
tion in domestic oxalic but a new pro- 
ducer is expected to begin offering next 
month. 

Sulphuric Acid — Limited stocks in the 
possession of first and second hands 
give a firm appearance to prompt de- 
liveries and in many quarters prices 
are given as nominal due to inability to 
take on new business for spot and 
nearby deliveries. Prices quoted are 
$9.50@$11 for 60 deg. in tanks and 
$16@$16.50 for 66 deg. 

Tartaric Acid Reports on the ac- 
tivity of the market vary. Some sellers 
say that consumers bought freely in 
anticipation of higher prices and are 
now well covered for considerable pe- 
riods ahead. Other reports say inquiry 
remains good. Reports agree that 
values are firm and holdings limited. 
Asking prices are 36c. per lb. for both 
domestic and imported. 

Potashes 

Bichromate of Potash — While demand 
during the week was quiet, stocks in 
sellers’ hands are reported to have been 
reduced by recent deliveries and sellers 
are competing less keenly for business. 
Prices now range from lOifc. to 11c. per 
lb. at the works. 

Caustic Potash- A quiet market ruled 
throughout the period. Buyers are in- 
terested only when prices are in their 
favor and there was a lack of shading 
in the spot market with imported 88-92 
per cent quoted at 8i(2)8£c. per lb., and 
the inside figure applying on shipments. 
The price of domestic makers is main-, 
tained at 8fcc. per lb. earlots at the 
works. 

Muriate of Potash Advices from 
Germany state that higher price sched- 
ules are to be put into effect on May 
shipments. The influence' of these re- 
ports in domestic markets is lessened 
by fTee offerings of Alsatian muriate 
and prices at present are by no means 
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firm. While quotations of $85 per ton 
are given as representing the market 
it is an open secret that this price is 
being shaded materially in actual trans- 
actions. 

Nitrate of Potash -The market for 
saltpeter has been gaining in strength 
and an advance of one-half cent per 
lb. was announced by leading sellers in 
the past week. For a long time im- 
ported material has been underselling 
domestic makes and kept selling prices 
for the latter at close to production 
cost. Recently imports began to de- 
cline and with diminished competition 
the domestic market has moved up to 
a position more favorable for sellers. 

Permanganate of Potash — Prices 
have been very irregular with conflict- 
ing views held by sellers. Shipments 
were not quoted as freely as a week 
ago. Spot goods are reported to have 
sold at 23c. per lb., but this is far from 
a general quotation, as 234@24e. is held 
by many sellers and stocks afloat were 
generally held at 23c. per lb. It, is 
evident that prices depend on seller 
with no decided price trend in either 
direction. 

Sodas 

Bichromate of Soda — Contract orders 
take up enough of production to pre- 
vent selling pressure and even conces- 
sions in order to equalize freight rates 
are now seldom met with. Prices at 
the woiks are firm at 7J@73c. per lb. 
for round lots with up to 8c. per lb. 
asked for smaller amounts. Spot stocks 
also are not present for sale and the 
local market is represented by quota- 
tions of 79(S)8c. per lb. 

Caustic Soda — Export inquiry re- 
mains prominent and considerable 
amounts have been sold for May ship- 
ment. Standard brands are generally 
quoted at 3.45c, per lb. f.a.s. but sales 
are said to have been made at 3.40c. 
per lb. f.a.s. and outside brands have 
sold at 3.35c. per lb. with intimations 
that 3.30c. could be done for the last 
half of May. Home demand is less 
active as the majority of consumers are 
covered. Prices for standard goods 
hold at 2£e. per lb. for carlots at the 
works, basis 60 per cent. 

Chlorate of Soda — Seasonable buying 
is holding the market in a steady posi- 
tion. Imported material holds at 64c. 
per lb. and upward on a quantity basis. 
Prices of domestic producers are un- 
changed at 64c. per lb. at works. New 
business is not heavy and no price dis- 
turbances are looked for from that di- 
lection. 

Cyanide of Soda — Cyanide is said to 
have found a greater outlet this season 
in the color trade as a substitute for 
prussiates and demand from that source 
is still noted. The market is barely 
steady, as general consuming demand is 
not active and imported grades are com- 
peting and undoubtedly the latter would 
be more of a factor if consumers were 
convinced of their quality. Prices are 
20@21c. per lb. for imported and 224 
@23c. per lb. for domestic. 


Nitrate of Soda — A fair amount of 

business is being done in spot and 
prompt delivery, but futures are not 
attracting attention in spite of quota- 
tions for later shipments at prices under 
those ruling for spot goods. Spot prices 
vary according to seller and if resale 
lots are taken into consideration the 
range may be given as $2.60 to $2.65 
per 100 lb. On futures as low as $2.50 
per 100 lb. has been quoted. 

Prussiatc of Soda — A sale of 5 tons 
of yellow prussiate on spot was re- 
ported at 18c. per lb. The market has 
been easy, however. In the first place 
demand has been very slow and holders 
of stocks have been forced to cut prices 
in order to move holdings. 9 In the 
second, place some large producers have 
announced prices of 174c. per lb. works, 
on round lots for May shipment. 

Miscellaneous 

Acetate of Lime — Higher producing 
costs have resulted in an advance of 
one-half cent per lb. for this material. 
Producers say that rtjw material and 
labor costs made it impossible to con- 
tinue former quotations and they are 
now asking 4(o)4.05c. per lb. Demand 
is good especially on the part of do- 
mestic buyers. 

Acetone —Following the lead of ace- 
tate of lime a stronger market exists 
for acetone and prominent factors have 
marked up their prices to 244c. per lb. 
at works, which is equivalent to a de- 
livered price, New York, of 25c. per lb. 

Arsenic — Inquiry is persistent, but 
most buyers are bidding at levels which 
are too low to effect sales. Reports on 
asking prices are irregular, as quota- 
tions of 124c. per lb. for shipments are 
heard, whereas bids at that figure have 
gone unfilled. In fact some sellers say 
they can place large amounts at 13c. 
per lb. but can find no reliable offerings 
at that level for any nearby positions. 
The spot market is quiet as far as sales 
go, with 154c. per lb. as the prevailing 
asking price. Reports on increased 
production are having some effect on 
buyers. Based on production for the 
first quarter of the year, the domestic 
output for 1923 is estimated to reach a 
total of 22,000 tons of refined white 
arsenic 

Copper Sulphate — Prices for domestic 
makes are none too steady as a result 
of lower prices for the metal and be- 
cause of continued weakness in im- 
ported. Demand has been slowed up 
by the downward trend of values, al- 
though contract deliveries are said to be 
ordered out promptly. There is no fixed 
quotation for imported sulphute on spot 
or for shipment. Sales are going 
through on firm bids and at different 
levels. Spot material can be picked up 
at 54c. per lb. and possibly less and 
shipments have been offered under the 
54c. level. Standard makes of domestic 
are more firmly held, but some reports 
credit sales at 6c. per lb. and up to 
6Jc. per lb. is asked. 

Formaldehyde— A few odd lots are 
said to be held in the spot market 


which are a matter of negotiation and 
on which 144c. per lb. might still be 
done. But the absorption of resale 
goods has again placed the market in 
the hands of producers and general ask- 
ing prices are 15(g) 16c. p'er lb. according 
to seller. 

Tin Oxide— Weakness in the metal 
market has brought out lower prices for 
tin oxide and prominent sellers were 
offering at 50c. per lb. There was no 
change in the asking price for tin 
crystals or bichloride of tin. 

Sulphur — First-hands report a satis- 
factory volume of business in refined 
sulphur and prices are steady. Larger 
quantities than formerly are moving 
into agricultural channels. Commercial 
sulphur, in bags, held at $1.35 per 100 
lb., and $1.70 per 100 lb. in cooperage. 
The .roll held at $2 in bags and $2.15 
in cooperage. Flowers se tied at $3 
in bags and $3.35 in barrels. The flour 
in bags is available at £2.25. Crude 
sulphur is steady at $18@$20 per ton, 
New York. At the mines $16 is the 
ruling quotation, bulk basis. 

Alcohol Demand Fair 

Offerings of denatured alcohol by out- 
side interests were not so much in evi- 
dence and producers here saw no reason 
to come down in their ideas as to prices. 
Business was not active, but satisfac- 
tory considering the season of the year. 
Denatured special No. 1, 190 proof, held 
at 33c. per gal. in drums, and 39c. per 
gal. in barrels. The No. 1 completely 
denatured, 188 proof, in drums, was 
available at 41c. per gal Formula 
No. 5, denatured, was unchanged at 
32c., in drums. U. S. P. ethyl spirits, 
190 proof, was offered by first-hands at 
$4.70 per g^j. Cologne spirit held at 
$4.75. Methanol was firm but nom- 
inally unchanged at $1.18 per gal., in 
barrels, basis 95 per cent, and $1.20 
per gal., in barrels, 97 per cent. 


New Use for Saif and Sodium 
Arsenate 

An increased demand for low-grade 
salt and for sodium frsenite for use in 
the campaign against the barberry 
bush may be expected. This bush 
spreads the black-stem rust to the 
wheat fields. Because of that fact, the 
Department of Agriculture is making a 
drive on it. Ton pounds of common 
rock salt applied to the center of the 
crown of the bush is sufficient to kill the 
plant. A gallon of the stock solution of 
sodium arsenite will make 50 gal. of 
solution, of which 2 gal. poured in the 
center of the crown of the bush is suffi- 
cient for its eradication, the depart- 
ment states. 

The department also is recommend- 
ing increased use of copper sprays and 
barium water sprays in potato growing. 
It is pointed out that the expenditures 
for these sprays ordinarily would con- 
stitute only a small part of the profit 
that would come from the increased 
yield and from the better composition 
of the tubers. 
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Coai-Tar Products 

Crude Naphthalene Higher Abroad — Phenol Production 
* to Be Augmented — Benzol Quiet — 

Solvents Scarce 


C ABLES from England reported 
higher market on crude naphtha- 
lene, and, according to private advices, 
production abroad appears to be sold up 
for the next 2 months. This news led 
traders here to hold out for full prices 
quite regardless of the state of trade. 
Actual buying by the consuming trades 
was inactive, but, with leading pro- 
ducers in this country behind in deliv- 
eries, this situation did not discourage 
operators. The announcement that the 
largest consumer of phenol would soon 
enter the producing field on a scale 
broad enough to be in a position to 
offer supplies in the open market took 
much of the “snap” out of the specu- 
lative element and business in outside 
goods naturally fell away. However, 
prices did not ease off any. 

There were no new developments in 
the cresylic acid situation. The com- 
mittee appointed recently for the pur- 
pose of handling the application for a 
reduction of 50 per cent in the prevail- 
ing rate of duty held another meeting, 
but nothing definite was accomplished. 
Owing to the fact that dyes and coal-tar 
products are being shipped to this coun- 
try in a more concentrated form the 
Treasury Department is considering the 
proposition of assessing duty in ac- 
cordance w'ith the increase in the 
strength. 

Coal-Tar Crudes, Etc. 

Benzene — Demand has been disap- 
pointing but with the motoring season 
not yet under way, producers are in- 
clined to mark time. The undertone of 
the market at the close was barely 
steady. Benzene, 90 per cent, in tanks, 
was available on contract at 27c. per 
gal. The pure, water-white, was nom- 
inally unchanged at 30(d)32c. per gal. 

Cresylic Acid — The past week wit- 
nessed the arrival of 131 drums from 
British ports. Demand was quiet and 
prices for the imported redistilled were 
unsettled. On duty-paid material there 
were sellers at $1.25@$1.35 per gal., 
a decline of 10c. from the nominal price 
named a week ago. Domestic produc- 
tion is well sold ahead and first hands 
refused to name a flat price. Contract 
deliveries are going out against pur- 
chases at close to 78c. per gal. 

Naphthalene — The feature in the 
market was the stronger position in 
^crude in the British markets. Cables 
received late in the wee* -xyptod 4c. per 
lb. on good quality crude for *A\pril-May 
shipment, which compares 3^ Ci p er 

lb. a week ago. Some traders s0 £ ar 
as to say that English produced ^ w > th 
few exceptions, are Sold up o* er the 
summer positions. Demand if n New 
York from distributors was gjj )0( ^ but 
actual consuming call was wf t up to 
expectations. Flake was norm na ]jy un _ 


changed at 9£c., immediate delivery, 
with balls at 93@10c. per lb., round- 
lot basis. 

Phenol — While offerings of resale ma- 
terial were light and prices ruled firm, 
interest in this material fell off some- 
what. The announcement that new 
production would soon come on the 
market discouraged speculative activ- 
ity. U.S.P. phenol on spot sold at 55(3) 
57c. per lb., but before the close asking 
prices on resale lots ranged from 57(5) 
58c. per lb. Producers took on “regu- 
lar” contract business at 28c. per lb. 

Aniline Oil — Prices were repeated by 
first hands on the 16c. round-lot basis, 
immediate delivery. Trading was mod- 
erate only. 

Salicylic Acid— Trading in salicylic 
acid was not so active as a week ago, 
but, with stocks materially reduced, the 
market presented a firm undertone in 
all directions. The technical variety 
brought 47c. per lb. On the U.S.P. 
grade 50c. per lb. represented the 
market. 

Paranitraniline — Producers reported 
a firmer market, but did not alter prices. 
Leading makers quote 75c. per lb. 

Solvent Naphtha — Demand exceeds 
the supply and prices named in produc- 
ing circles were only nominal. The cur- 
rent production is sold up. Nominal 
prices range from 37@40c. on the 
water-white, in drums. 


Adopt Standards for Paint 

Reduce Number of Shades and Elimi- 
nate Odd-Sized Containers 

Reduction in the number of shades 
and tints of paints, stains and varnishes 
and elimination of a number of odd 
sizes of containers were agreed upon 
Wednesday at a conference of manufac- 
turers, distributors and large consumers 
with the Division of Simplified Prac- 
tices of the Department of Commerce. 
This was the outgrowth of a prelimi- 
nary conference on this subject held last 
September. 

rians agreed upon provide that all 
J-gal. cans of all types be discontinued 
and all sizes of containers smaller than 
£ pt. except for stains, gold and alumi- 
num paints and household enamels. 
Two- and three-pound cans are to be 
eliminated. Pints are to be eliminated 
in house paints, flat wall paints and 
porch paints. All sizes less than gal- 
lons are to be eliminated for barr and 
roof paints and shingle stains. Oblong 
or square varnish cans are to be elimi- 
nated in sizes smaller than gallons. 

Shades and tints are to be limited as 
follows: Floor paints, 8; house paints, 
32; flat wall paints, 16; enamels, 10; 
porch paints, 6; roof and bam paints. 4; 
shingle stains, 12; carriage paints, 8; 


oil stains, 8; varnish stains, 8; spirit 
stains, 14; all of the foregoing being 
exclusive of black and white; oil colors, 
including black but counting the several 
shades of a single color as one color, 
32; architectural varnish, interior and 
exterior, 10; marine varnish, 4; mis- 
cellaneous, including all not specified 
in the foregoing, such as japan driers, 
asphaltum, etc., 28. 


Rubber *Latex Forges 
to Front 

The use of rubber latex in tire fabri- 
cation is no longer impossible. Recent 
developments in the art of using this 
latex promise great improvements in 
rubber manufacture, according to C. B. 
Seger, chairman of the board of the 
United States Rubber Co. Because of 
the new processes developed it is pur- 
posed to begin the import of latex on 
a large scale at once. In outlining the 
use of the new material Mr. Seger 
said : 

“Sprayed rubber, the result of a new 
method of producing crude rubber 
from original latex, insures a pure and 
absolutely uniform product for the first 
time since rubber was discovered. 

“Heretofore all rubber produced and 
sold on the market has been coagulated 
out of rubber latex, by means either of 
smoke or chemicals. 

“Rubber produced by old primitive 
native methods of heat and astringent 
smoke over slow fire is contaminated 
with smoke and other combustion 
products. Nor can there be any as- 
surance of uniform quality. 

“When rubber is produced by treat- 
ing latex with acetic acid, rubber con- 
tains acid residues. Acid tends to 
destroy some of the valuable natural 
properties of latex. 

“New spraying process takes latex, 
sprays it into a snow-white mist and 
brings this snow-white mist into con- 
tact with pure superheated air, driving 
the water out of the latex — and noth 
ing else. 

“Sprayed rubber is 100 per cent pure 
solids from virgin latex. No acid, no 
smoke. It is dry and pure and remains 
so. 

“Sprayed rubber has greater strength, 
because it contains all natural strength 
of rubber of original latex unimpaired 
by chemicals or destructive effect of 
machine working. It is uniform in 
quality, something never before ob- 
tained.” 


Finds Nitrate Refining Process 

A large saving in labor costs and a 
much better product is secured by the 
application to Chilean nitrates of a new 
process of refining, according to a re- 
port which has been received by the 
Department of Commerce from San- 
tiago. 

The process ir the invention of, M. 
DavieUsart, a French chemical engi- 
neer. He recently demonstrated his 
process before a gathering of engineers 
at Santiago. 
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Vegetable Oils and Fats 

Cottonseed Steadies— Linseed Futures Unsettled— China Wood at 
New High— Tallow Closes Lower 


T HE feature was the decline in tal- 
low prices which took place late last 
week. The lower London market fright- 
ened holders and brought out actual 
business at a decline of 8c. Cottonseed 
oil steadied on support in the nearby po- 
sitions, refiners eviderftly taking on May 
contracts because of the strong statis- 
tical position of the old crop months. 
Arrivals of foreign linseed oil were 
reported, which helped out the spot 
situation. On futures traders were dis- 
posed to hold off for lower prices. 
China wood sold at 40c. per lb., on spot, 
a belated short being the buyer. Coco- 
nut oil was offered at 9c., sellers’ tanks, 
coast. 

Linseed Oil — Spot oil was tight in 
all directions and prices were main- 
tained on the basis of $1.17 per gal., in 
barrels, carload lots. June oil, domestic, 
held at $1.14, with July forward at 
$1.10. Foreign oil, June shipment from 
the other side, sold at $1.02@$1.03, duty 
paid, bulk basis. On futures the under- 
tone was easier, the larger consumers 
holding off because of the good crop 
prospects in this country and the feel- 
ing that Argentine offerings of seed 
will not diminish for some time to 
come. The fact that the Argentine has 
shipped 26,500,000 bushels of seed since 
the first of the year has convinced many 
in the trade that a record crop was 
produced in that country. According 
to the Department of Agriculture the 
area in the United States this coming 


mon points. Cash trade in refined oil 
was less active. Lard was unsettled 
in the west. Hogs held at $7.60(a)$8.00 
per 100-lb., Chicago, with receipts 
liberal. Lard compound was unsettled 
at 134c. per lb., carload lots, f.o.b. New 
York. Oleo stearine sold at 104c. per lb 

China Wood Oil — A parcel of 50 bar- 
rels sold on spot at 40c. per lb., a new 
high for the movement. May-June 
closed at 30c., with July forward at 
264@26Sc. , 

Cdfconut Oil — No large sales went 
through last week. The market held 
at 94c., sellers’ tanks, New York, and 
9c., sellers’ tanks, f.o.b. Pacific coast 
ports. The undertone was barely steady. 
Copra was nominally unchanged. South 
Seas sun-dried, in bags, held at 54c., 
coast and 52@5ic. New York, c.i.f. 
basis. 

Corn Oil — Sales of crude oil were re- 
ported at 104c., sellers’ tanks, f.o.b. 
middle western points. 

Olive Oil — Sulphur oil, prime green, 
was raised to 101@104c. per lb. in some 
quarters, in sympathy with the higher 
primary markets. 

Palm Oils — Demand slow and market 
closed easy on the drop in tallow. 
Lagos for shipment 84c. per lb. Niger 
for summer positions closed at 8@8ie. 
nominal. 

Rapeseed Oil — English refined on spot 
was offered at 844c. On April-May 


Miscellaneous Materials 

Varnish Gums — There were sellers 
of Batavian damar on spot at 30@31c. 
per lb. Cables were firm and import 
prices were virtually on a painty with 
the New York market. Trading was 
described as routine only. In high- 
grade kauri gums prices were firmly 
maintained because of the light offer- 
ings from the primary centers, produc- 
tion being disappointing. 

Fluorspar— Steady prices were the 
rule. Acid grades, 984 per cent or bet- 
ter, settled at $27.50 @$28 per ton, de- 
livered. 

Casein — Recent importations, to- 
gether with freer offerings from domes- 
tic sources, eased the market. There 
were sellers of nearby material at 22® 
23c. per lb. Spot casein was available 
at 23@24c. per lb. 

Barytes — The market on prime floated 
barytes held at $28 per ton, f.o.b, St. 
Louis. Trading at these prices has been 
moderate only. The New York market 
was unchanged at $42 per ton, asked. 

Shellac — Offerings were freer and 
T. N. on spot sold down to 70c. per lb. 
Unsettled primary markets brought out 
a little pressure. Bleached, bone dry, 
settled at 84(5) 86c. per lb. Superfine 
orange on spot closed at 77@78c. per lb. 

Naval Stores — Prices again went off 
in the market for spirits and final quo- 
tations of $1.42@$1.43 per gal. were 
little more than nominal. The recent 
sharp uplift in prices restricted buying, 
while new season’s offerings continue 
to come forward. Rosins were in steady 
demand and prices were maintained on 
the $6.25 basis for the “B” grade. 


season will be almost doubled. This 
preliminary estimate on the flaxseed 
crop is based on a report covering 
“intended plantings” and will be sub- 
jected to many changes. There were 
offerings of Argentine seed afloat at 
$2.40 per bu., c.i.f. New York. During 
the past week India exported 448,000 
bushels of seed, indicating that the new 
crop is moving. Linseed cake for ex- 
port was nominal at $34.50(a)$36 
per ton, f.a.s. New York, as to seller 
and position. Importations of seed from 
the Argentine assumed large propor- 
tions last week and mills are gradually 
catching up on deliveries. 

Cottonseed Oil — Refiners were buyers 
of nearby refined in the option market 
and sold distant futures in an effort 
to hold prices down. However, the 
market developed a firmer undertone, 
reflecting the strong statistical situation 
and unfavorable news on weather condi- 
tions in the cotton belt. The estimate 
on “intended plantings” of cotton, show- 
ing an increase of 12 per cent in the 
acreage, had little influence upon the 
market. The report which was issued 
about a week ago by the Department 
of Agricultu-e was very much in line 
with private estimates. Crude oil sold 
A at 10c. per lb., tank cars, f.o.b. mills, 
southeast and Texas, with offerings 
light. Bleachable oil was quiet but 
steady at 10Jc., f.o.b, mills, Texas corn- 


shipment from the other side 854c. per 
gal. was asked. 

Soya Bean Oil — May shipment from 
the Pacific coast was offered at 104c., 
duty paid, sellers’ tanks. On futures 
102c. was asked. Bulk oil in bond, May- 
June shipment from the Orient, closed 
at 7.90c. per lb., c.i.f. New York. 

Fish Oils — The nominal quotation 
for crude menhaden oil for future de- 
livery was 53c. per gal., tank car basis, 
f.o.b. works. No new business came 
to light. The market was barely steady 
at the close. Newfoundland tanked cod 
oil was unchanged at 68(5)70c. per gal. 

Tallow and Greases— -Sales of extra 
special tallow at 88c. per lb., ex plant, 
a drop of 8c. for the week, completely 
upset the market. At the regular Lon- 
don weekly auction prices declined 2 
shillings per 112-lb. Yellow grease 
was easy at 8J@8gc. per lb., New York. 


Procter & Gamble Suit 
Dismissed 

The Federal Trade Commission an- 
nounces the dismissal of its formal com- 
plaint against the Procter & Gamble 
Distributing Co., of Cincinnati, Ohio. 
The practice complained of was that of 
guaranteeing against price decline in 
the sale of soaps. 


Glycerine — Chemically pure was 
barely steady at 18c. per lb., in drums. 
Dynamite was available at 164c. in the 
middle west, while operators in New 
York territory quoted 164c. Crude 
soap-lye, basis 80 per cent, loose, held 
at 104c., with no sales reported. On 
the saponification 11 2c. was asked at 
middle- western points, carlots, loose. 

White Lead — The recent decline in 
pig lead to the 8f. basis brought out 
no changes in the market for pigments. 
Corroders, however, were no longer so 
bullish in their ideas. Standard dry 
white lead (basic carbonate) held at 
92c. per lb., casks, carload basis. 

Zinc Oxide — Easier prices again pre- 
vailed for the metal without affecting 
the market for zinc oxide. Producers 
continued to quote American process , 
lead free at 8c. per lb., carload lots. 
Red seal, French p ocess, was traded 
in on the 92c. carload basis. Demand, 
taken as a whole, was less active. 

Unreasonable Rale on Mnriate 

The Interstate Commerce Commis- 
sion has found the rate on muriate of 
potash in cailoads from Wilmington, 
Cal., to Bay City, Mich., and to Niagara 
Falls, N. Y., to be unreasonable. Rep- 
aration was awarded to the Diamond 
Match Co., the complainant 
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The Swiss Dye Industry 

In 1922 the exports of aniline dyes 
from Switzerland totaled 3,872, HOC kg-, 
with a value of 55,257,000 francs, thus 
exhibiting very little change as com- 
pared with the previous year. On the 
other hand, the exportation of artificial 
indigo made good progress and totaled 
3,460,800 kg., with a value of 13,158,000 
francs, as against 1,182,900 kg., with a 
value of 9,497,000 francs in 1921. The 
chief purchaser was China, with 9,948,- 
000 francs; that country requires large 
quantities of artificial indigo for her 
cheap cotton fabrics. Although the 
•quantity of exported indigo has almost 
trebled, the value has not gone up by 
more than four-tenths, as competition 
on the world’s markets has been very 
keen of late. The second best customer 
for Swiss artificial indigo was Japan, 
which, however, took a much smaller 
amount, this country having itself de- 
veloped a considerable dye-making in- 
dustry in recent years. The principal 
buyers of Swiss aniline dyes were: 
France (13.9 million francs), Great 
Britain (13.1), United States (12.7), 
Belgium (2.5), Italy (2.0) and Japan 
<1.4). 

Will Smoke Protect 
Orchards? 

Orchard protection b> smoke clouds 
may become a commercial possibility. 
Arrangements to measure the effective- 
ness of such clouds in preventing noc- 
turnal cooling have been made recently 
by the Weather Bureau, as a result of 
requests from fruit growers and others. 
Further tests will be made at Edge- 
wood Arsenal in co-operation with the 
Chemical Welfare Service of the army. 
Prof. H. II. Kimball and Prof. J. W. 
Smith of the Weather Bureau will be 
in charge of this work. It is proposed 
to set up instrument shelters over a 
large area, and to cover a part of this 
area with a smoke screen on nights 
favorable for frost Temperature read- 
ings in both the covered and uncovered 
areas will be made and compared. 

It is believed that several tests of 
this kind will establish the feasibility 
of this method of frost protection and 
make it possible for the Weather Bu- 
reau to decide whether it is economical 
and practical. 


Alcohol Interests to Produce 
Potash and Fertilizer 

Two Baltimore concerns, the United 
States Chemical Co. and the research 
department of the United States In- 
dustrial Alcohol Co., are planning im- 
provements which are estimated at not 
less than $1,000,000. 

The reclamation plant, which manu- 
factures potash for agricultural pur- 
poses, is to be enlargrxl and its capac- 
ity increased. 

The plans include the erection of a 
fertilizer factory, which will utilize 
directly the potash produced there and 
will be a complete mixed fertilizer pro- 
ducing unit. 


Imports at New York 

April 20 to April 27 


\< ll»s— 400 i sk. ritric, Palermo, Order, 
mi is Htoiiie, Rotterdam, M W Parsons, 
Mo cs fmiiiir, Rotterdam, R. W. Greet!’ 
\ < \> , 41* dr. eresylio, Glasgow, Order; BO 
krg*- h.vdrosulphite, Liverpool. Kuttroff. 
P.ekardt Go , 24 dr. eres\ he, Liverpool. 
.Iordan Pros., 07 dr. eres\lie, Livorpool. 
null i, 3 hid acetic, Genoa, Hush. Beach 
A Gent 

ALCOHOL— 80 hbl. denatured, Areoibo, 
g Ksteva, 25 bid. do, Arecibo, M Felgel 
Pros 

A LI'M - 75 esk , Hamburg, Older 
\ M MO Nil M — 15 pkg. carbonate, Liver- 
pool Brown Bios. A Go, 

\KGOL8 27 esk, Liveiimol, Ro>al Bak- 
ing Powdes < 'o. 

A IlsKNIC- i:to esk, Liverpool, Order, 
l<io bid., Tampico, American Metal Go., 50 
i s., Rio do Janeiro, Order. 

ASCII ALTUtVf -428 sk . Havana, Lamsori 
\sphalt A Ghtnneal Co. 

ItOItAX — - tti bbl. t CienfuegoH, Knautli 
! h os 

I1UONZK rOWDER 21 cs., Blemen. 
Gt istendoifer Bros., 17 cs , Bremen, B. F 
I uacki rifeld A Go.; 15 es , Krcmen, Fuchs 
A Lang Mt’g. Go 

< ASIAN 210 sk , Wellington, Asia Bank- 
ini’ Gorp. , 267 bg , Havre, National City 
Bank , 067 bg. r Buenos Aires. Nal’l City 
Hank, 1,251 hg., Buenos Aires, Hank of 
America, 1,231 bg., Buenos Aires, Older 
CHALK !*«»(» pkg, Antweip, Banktrs 
Trust Co , 822,008 kilos, Dunkirk, Taintor 
'finding Go , 508,073 kilos, Dunkirk, J. W 
liigman Co 

CH KM H ALS- 5 esk., Hamburg, Pfall/. 
A- Bauer , 3 es , Hamburg, Merck A Co., 1 Ob 
pkg, Hamburg, order 

(OLKA 1,203 bg , Kingston, Franklin 
Baker Co , 150 bg , Port Antonio, order 
COPPER SULPHATE— 160 esk., Mar- 
seilles, Ord« r ; 200 esk., Liverpool, (,)rder , 
r.o esk., Marseilles, Order 

COLOItS - 20 pkg., Bremen, Hensol, 

Hruckniatrn A Lornaclier . 58 esk earth, 
Bremen. L H. Butcher Co . 16 esk. u It i o- 
matine, Liverpool, Fezandie A- Sperrle , 2 
is antiine, Hamburg, II. A. Metz & Co , 6 
esk. do, Hamburg, Franklin Imp A Exp 
Go , 10 esk. do., Hamburg, E C. Foster; 5 
esk. do., Hamburg, IT. It. .Tahn; 26 esk. ani- 
line, 2 dr do , 2 hbl do., 1 cs. do , Genoa, 
Wetterwold A Pfeister ; 1 pkg aniline, 
Genoa, H R. Ackerniann , 1 bbl aniline, 
Genoa, Am. Aniline Products Co ; 101 cs. 
d\es, Genoa, National Aniline Chem. Co , 
12 bid aniline, Genoa, Baehmcier A Co. , 17 
bid aniline colors, Genoa, Order, 18 esk. 

• arlh, Havre, lteichnrd-Coulslon, Inc.; 8 

esk colors, Havre. Italian Discount A Trust 
Co , 58 esk earth, Rotterdam Heller & 
Metg Co , 8 pkg. aniline, Rotterdam, 

Wetterwold A- Pfeister: 11 pkg. aniline. 
Rotterdam, H A Metz A Co , 200 pkg led, 
Havre, Heemsoth. Basse Co., 12 esk. ani- 
line, Havre, Sandoz Chem. Works 5 esk 
do. Havre, Order, 7 es. do, Havre, Irving 
Bank, 3 esk. aniline. Liverpool, Order; 203 
pkg. earth, leghorn, Reiehard -Coulston. 
Inc , 8!! bbl earth, lX‘gborn, Order; 64 esk. 
oeher, Marseilles, Bankers Trust Co.; 100 
esk. ocher, Marseilles, Metropolitan Trust 
On ; 488 esk. ocher, Marseilles, Reiehard* 
Goulston, Inc ; 60 esk oeher, Marseilles, 

• rider 

DEXTRINE 250 bg , Rotterdam, Stem, 
Hall A Go 

lilU-irlU - 818 bg„ Curacao, Selma 

Mere Corp. 

FERTILIZER — 20 bg ehemieal, London. 
G. Sell wake A Co. 

FERKO-CII ROME — 546 esk. Gothen- 
burg, G Hardy A Rupert i. 15 esk. Gothen 
burg. Heydemann A Co 

GLAUBERS SALT 168 pkg. Hamburg. 
Roomier A Hasslaeher Chem. < "«» 
GLYCERINE 70 dr, Marseilles, Order, 
58 dr , Buenos Aires, Core A Herbert. 

GUMS — 305 bg vaeea, Port Adelaide. W. 
Sehall A Co : 13 bg. copal, London. S. 
Winterbourne A Co., 100 bg gum, London. 
Anglo Egypt. Bank; 24 bg. tragueanth, 
I oiidon, Order; 36 bg. copal, London, Or- 
det • 100 es. darnar, Batavia, W. Sehall A 
Co , 500 es damar, Batavia. Order; 100 
es. damar. Singapore, Chase Nat’l Bank ; 
4 47 es eleml, Manila, 11. Dobler. 

IRON OXIDE— 72 esk., Liverpool, J. A. 
McNulty; 10 esk., Liverpool, Toch Bros.; 10 
esk. Liverpool. Order. 

LYCOPODIUM— 4 pkg., Danzig, Rapa- 
port Food Products. 


LOGWOOD— 1.743,588 lb., Hayti, Onk< - 
Mlg. Co. 

MAGNESIUM -250 bg. calcined. Rotter- 
dam, H. J Baker & Bro ; 140 esk. cal- 
cined, Glasgow, Brown Bros. A Co., 250 
hg carbonate, Glasgow, Orchr. 

MYROliOLANK — 7,635 pkt , Calcutta. 
Order. 

NAPHTHALENE*' 720 hg., Liverpool, 
Order. 

QUEBRACHO — 411 hg., Buenos Aires, 
Columbia Trust Co. 

OILS — Cod— 300 esk, St. Johns National 
Oil Products Co.; 200 esk., St Johns. R. 
Badeoek A Co. Fusel — 1 7 hbl., Riga, or 
der Linseed 176 bbl., Rotterdam, Elbert 
A Co., 177 bbl, Rotterdam, Welch, Holme 
A Clark Co., 141 bbl, Rotterdam, F D 
Lockwood; 570 bbl., Rotterdam, Nat'l la i ad 
Co. , 141 bbl., Rotterdam, Meteor Produets 
Co. , 115 bbl., Rotterdam, Bur-Mar Chemi- 
cal Co , 100 bbl. Rotterdam, Nat’l City 
Bank, 1,688 bbl., Rotterdam, Order. 8,21!* 
hg., Buenos A ires, Order; 300 |>bl., Copen- 
hagen, Order Olive Foots (sulphur oil) - 
100 esk, Leghorn, Am Co for lnt‘1 Com- 
merce Palm— 214 osk„ Rotterdam, Ordir; 
18!) esk, Liverpool, Niger Co . 3t esk., 
Liverpool, Fourth St. Nat’l Bank, 99 esk., 
Liverpool, Order Palm kernel 48 bbl, 
Liverpool, E. F Drew A Co. Rapeneed - 
10 bbl , Rotterdam. Order. 

PLUMBAGO— 2W) bbl., Colombo, 11. P 
Winter A Co , 384 bbl. Colombo, Brown 
Bros. A Co., 4K3 bbl, Colombo, H. VV Pea- 
lady A Co.; 20 bbl., Colombo, Nal’l City 
Bank, 443 pkg., Colombo, First Federal 
Foreign Banking Association 

POTASSIUM SALTS 2,000 hg. sulphate, 
Bremen, A Vogel; 256 esk. salts, Ham- 
burg, Superfos Go. , 2.000 hg muriate. 2,500 
hg sulphate, 4,000 bg. manure salt, Ham 
burg, Order, 18 bbl. prussiate, Hamburg, 
order, 200 dr. permanganate, Hamburg, 
Order, 40 dr. permanganate. London, R. W 
Greeff A Go.; 60 kegs prussiale, Liverpool. 
Order. 

PHOSPHATE— 300 hg. hone, Antwerp, 
llollingliurst A Go., 500 bg do, Antwerp, 
( rrder 

SAL AMMONIA! 20 hbl, TTambmg, 
Roessler A Hasslaeher Chem. Co. 

SEEDS — Linseed — 28,866 hg., Rosario. 
Spencer Kellogg A Sons, 44,221 bg., Ro 
sario. Order. 19,730 hg , Rosario, Am. Ex- 
change Nat’l Bank; 6,234 hg , Rosario, Arm 
Linseed <"<>. ; 24,899 bg.. Rosario. Am Lin- 
seed Co ; 32,688 bg,, Villa Constitution, 
Order, 32,552 bg„ San Nicolas, Order. 

SHELLAC — -10 es., Hamburg, Irving 
Bank-Col. Trust Co.; 516 pkg, 30 pkg 
button, 150 pkg. garnet, Calcutta, Bank of 
British West Africa ; 500 bg„ Calcutta, 
Irving Bank-Col. Trust Co , 200 bg., Cal- 
cutta, N Y. Trust Co , 109 bg , Calcutta, 
Leo, Higginson A Co ; 100 bg., Calcutta, 
N. Y. Trust Co.; 2,036 pkg., Calcutta, Order. 

SILVER SULPHIDE— Antofagasta, Am 
Smelting A Refining Co. 

SODIUM SALTS— 300 esk. hyposulphite, 
Hamburg, Order; 22 esk. perborate, Ham- 
burg, E. Suter A Co.; 0,320 sk. sulphate, 
Antogafasta, Graham, Rowe A Co ; 15,281 
hg nitrate, Iquique, Baring Bros A Co . 
336 es. salts, Havre, Nat’l City Bank. 23 
esk. prussiale, Liverpool, H. J. Baker Bros. 

STARCH — 250 bg. potato, Rotterdam, J. 
Wertheimer A Sons; 250 bg do., Rotter- 
dam, G. J Kluyskeus , 500 bg. Starch, Rot- 
U rdnm. Spier, Simmons Co 

STRONTIUM NITRATE— 37 esk.. Ham- 
burg, Order. 

SUMAC — 20 esk. extract. Glasgow. 
American Dyewood Co 

TALC- -1,000 bg . Genoa, Italian Dis- 
count A Trust Co 

TALLOW — 180 bbl., Vancouver. Van 
Idersthie Co.; 23 bbl,, Bonce, Swirt A Co., 
295 esk.. Buenos Aires, Bank of the Man- 
hattan Co. 

TARTAR — 6l>0 bg , Buenos Aires Tarta* 
Chem. Co.; 199 sk , Marseilles. Royal Bak- 
ing Powder Co.; 110 sk., Marseilles, C. 
Pfizer A Co. 

W’AXES — 21 bg. bees, London, Order ; 16 
bg. Irees, San Antonin Order; 62 bg. bees, 
Taleahuano, Order ; 40 es. bees, Havre, 
Salomon Bros. ; 50 bg. bees, Singapore, A. 
M. Allison & Co. ; 25 bg. bees, Havana, W. 
H. Bowdlear Co.; 26 bg. bees, Havana. 
Order. 

ZINC WHITE— 25 bbl., Marseilles, Order. 
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Current Prices in the New York Market 


For Chemicals 9 Oils and Allied Product a, 


General Chemicals 


\ oet,ic anhydride, 85',,,, drums 
\ cetone, drums 


$0 38 - 
25 • 


Acid, acetic, 28' , , bbl. . . 

100 lb 

3 17}- 

3 

A oet ie, 56% , bbl . ... 

IK) Ib 

t. 35 - 

♦i 

Glacial, 99}%,, bbl. . 

1001b 

12 05 

12 

Boric, bbl . 

. lb 

II - 


Citric, kegs 

lb 

49 - 


Formic, 85% 

lb 

14}- 


Gallic, tech 

lb 

45 - 


Hydrofluoric, 52% , carboys lb 
Lactic, 44%,, tech , light, 

.12 - 

.11}- 


bbl 

lb. 


22 , tech , light, bbl . 

lb 

05}- 


Muriatic, 18" tanks 

ICO lb. 

.90 - 

1 

Muriatic, 20°, tanks, 
Nitric, 36°, carboys .. 

100 lb. 

1 00 - 

1 

lb 

.04}- 


Nitric, 42°, carboys . . 

. lb. 

.06 - 



Oleum, 20' , , tanks ton 

Oxalic, crystals, bhl lb. 

Phosphoric, 50% carbova lb 
Pyrogallic, resubhmed . . 11 j. 
Sulphuric, 60°, tanks ton 

Sulphuric, 60°, drums, , . ton 
Sulphuric, 66°, tanks. . . . ton 

Sulphuric, 66° drums ton 

Tannic, US P.,bb!.... lb 
Tan.’ic. tech , bbl.. . lb. 

Tartaric imp crys., bbl ... lb 
Tartaric, imp , powd., bbl. lb 
Tartaric, domestic, bbl — lb. 
Tungstic, per lb .. Ib. 

Alcohol, butyl, drums, f.o b. 
works 

Alcohol ethyl (Cologne 
spirit!, bbl... 

Ethyl, 190p’f. II S P ,bbl 
Alcohol, methyl (see Methanol) 
Alcohol, denatured, 190 proof 
No 1, special bbl... 

No. I, special, dr 
No, I, 1 88 proof, bbl 
No 1, 188 proof, dr 
No. 5, 1 88 proof, bbl 
No. 5, 1 88 proof, dr . 

Alum, ammonia, lump, bbl . 
Potash, lump, bbl 
Chrome, lump, potash, bbl. 
Aluminum sulphate, com., 

bags , ... 100 Ib. 

Iron free bags . . , . lb. 

Aqua ammonia, 26°, drums. . lb. 
Ammonia, anhydrous, cyl.. . . 
Ammonium carbonate, powd 
casks, imported 
Ammonium carbonate, powd 
domestic, bbl 

Ammonium nitrate, tech , 
casks 

Amyl acetate tech., drums 
Arsenic, white, powd., bbl.. .. 
Arsenic, red, powd , kegs 


18 50 
.13}- 
07}~ 
I 50 - 
9 50 - 
13 00 - 
16 00 - 
20 00 - 
65 - 
.45 - 
.36 - 
.36 - 
.36 - 
1.10 - 


lb. 


gal. 

gal. 


gal. 

gal. 

gal. 

gal 

gal 

Ik 

lb. 

Ib. 


lb. 

lb. 

lb. 

lb. 

if 

lb. 


4.75 - 
4.70 ■ 


& 


II 1 . 
50 
.17 
.50 
. 12 } 

12 
06 
00 
10 
.05 
. 06 } 
19 00 
. 13} 
.08} 
I 60 
II 00 
14 00 
16 50 
21 00 
70 
50 


1.20 

.28 

4.95 


.39 - 
.33 - 
.40 - 
34 - 
38 - 


.03 - 
.05*- 


.03} 

*05} 


1.50- 1.65 
.023- . 02i 

.061- .07! 

.30 - .30) 

.09*- JO 

.13- .14 


Arsenic, reu, puwu . ncan. ... 

Barium carbonate, bbl ton 

Barium chloride, bbl t oil 

Barium dioxide, drums. . 

Barium nitrate, casks 
Barium sulphate, bbl. 

Blanc fixe, dry, bbl.. . 


II 
3 75 
.16 
.15 


.! lb. 

18 - 


.08 - 

’ . ib. ’ 

.04 - 

.. lb. 

.04}- 

wks., 

2 15 - 

100 lb 

. .100 ll> ' 

2 60 - 

. lb. 

05*- 

lb 

28 - 

. 100 lb 

4 00 - 

lli. 

04}- 


T HESE prices are for the spot 
market in New York City, but 
a special effort ha.s hct i made 
to report American manufacturers’ 
quotations whenever available In 
many cases these are for material 
f.o.b. works or on a contract basis 
and these prices are so designated. 
Quotations on imported stocks are 
reported when they are of sufficient 
importance to have a •nat.erial 
effect on the market. Prices quoted 
in these columns apply to large 
quantities in original packages. 


. 32 - . 34 

.03}- .031 


Rpot N. Y. drum# — 

Borax, bbl 

Bromine, cases ... 

Calcium acetate, bags 
Calcium carbide, drums 
Calcium chloride, fused. drum# Jon 

Gran, drums 

Calcium phosphate, mono, 

bhl 

Camphor, oases 

Carbon bisulphide, drums . . . 
Carbon tetracnlondc, drums . 

Chalk, p r e o i p. — domesl io, 
light, bbl. ... . 

Domestic, heavy, bbl.. 

Imported, light, bbl.. 

Chlorine, liquid, cylinders 
Chloroform, tech., drums. 

Cobalt oxide, bbl 

Copperas, bulk, f.o.b. wks . 

Copper carbonate, bbl 

Copper cyanide, drums — 
Coppcrsulpliate,erys.,bl)l , I IKIlb. 

Cream of tartar, bbl lb. 

Epsom salt, dom., teeb , 

bbl I «0 lb. 

Epsom salt, imp., tech., 

bags 1 00 lb. 

Epsom salt, U.S.P., dftm., 

bbl 100 lb. 

Ether, U.8.P. , drums lb. 

Ethyl acetate, ©ora,, 85%, 

drums tab 

Ethyl acetate, pure (acetic 

to IM%) nL 

Fomoktaffd* «%,*>) lb. 


.10- 

3.50 • 

.15} 

.Mi- 
78. 00 - 80 00 
90 00 - 95 00 
.18} 
.08} 
.04} 
.04? 


2 70 
05} 
30 
4 05 

041 


lb 

.01}- 

.015 

lb. 

.06}- 

.07 

lb. 

.88 - 

JO 

lli. 

.07 - 

07} 

lb. 

JO - 


Ib. 

.04}- 

.04} 

lb. 

.03}- 

.03} 

lb. 

.04}- 

.05 

Ib. 

.06 - 

06} 

lb. 

.35 - 

38 

lb 

2 10 - 

2 2 > 


Fulleis earth— imp , powd , net ton $ 
Fusel oil, ref., drums . gal 

Fusel oil, crude, drums gal 

Glaubers salt , wks., bags 1 00 lb 
Glaubers salt , imp , bags 1 00 lb 
Glycerine, c p , drums extra . lb 
Glycerine, dynamite, drums . lb 
Iodine, resublimed 
Iron oxide, red, casks 
bead: 

White,basicearbonate,dry 
casks 


lb 

lb. 


lb. 


White, basic sulphate, casks lli 

White, in oil, kegs 

lied, dry, eusks 

Bed, in ml, kegs . 

Lend acetate, white rrxs , bbl 
Brown, broken, casks 
Lead arsenate, powd,, bbl 
l,i me- Hydrated, bbl . 

Lime, Lump, bbl 
Litharge, comm , casks . 
Liliioplnmc, bags. 

in bbl . , 

Magnesium curb , lech., buu 
Methanol, 95%, bbl 
Methanol, 97%„ bbl 
N ickel salt , double, bbl . 

Nickel salts, single, bbl. . 

Phosgene . ■ • 

Phosphorus, red, cases 
Phosphorus, yellow, cases 
Potassium bichromate, cask 
Potassium bromide, gran 

bbl 

Potassium carbonate, 80-85% 
calcined, casks. 

Potassium chlorate, powd 
Potassium cyanide, drums 
Potassium, first sorts, cask 
Potassium hydroxide (enusti 
potash) drums. 

Potassium iodide, cases 
Potassium nitrate, bbl. . 
Potassium permanganati 
drums . . . . _ . 

Potassium prussiate, ret 

casks 

Potassium prussiate, yellox 
cask# 


lb. 
lb. 
100 lb. 
ton 


I on 
lb. 
lb. 


16 50 - 
.19 - 
.47 - 
6.00 - 
.25*- 


20 00 
20 
.50 
6 25 
.26} 


1.90- 2.15 

1.10- 1.25 

2.50- 2.60 
.13- .15 

.80 - .85 


. 9 $ - 

. 14 *- 


1.00 


r isks, imported . 

Sala.ninoiiinc, white, gran 
b >1., domestic 

Gray, gran , casks ... 

Sulsoda, bbl 

Halt cake (bulk) 

Soda ash. light, 58% flat, 

bags, contract . .. 100 Ib. 

Soda ash, light, bnsis, 48%, 
bags, contract, f nb 
wks... . 1 00 lb. 

Soda nail, light, 58%, flat, 

bags, resale , . 1 00 Jo. 

Soda ash, dense, bags, con- 
tract, basis 48% 1 00 lb. 

Soda nsh, den#e, in bags, 

resale . . 100 Ib. 

Soda, caustic, 76",' , soli 1, 

drums, fa. s 100 Ib. 

Soda, caustic, basis 60%, 

wks, contract 100 lb. 

Soda, caustic, ground and 

flake, contracts . 100 lb. 
Soda, caustic, ground and 

flake, resale. ' .. 100 lb. 

Sodium acetate, works, btig* . lb. 
Sodium bicarbonate, bbl 1 00 lb. 
Sodium bichromate, casks.. lb, 
Sodium bi lUlphatc (niter cake) ton 
Sodium bisulphite, powd., 

l).S.P.,bbI Jb. 

' Sodium chlorate, kegs lb. 

Sodium chloride long ton 

Sodium oyaaide, cases • lb.. 


10 00 *32 

3 55 • 4 

2 30 • 2 

I 20 - 
I 00 - 
18 - 
16}- 

4 55 - 
12 - 


'10 

(Jj 

40 

40 
I 25 
IBS 
16} 
4 65 
. Ib 


09}- 

09- 

12!- 

II}- 

13}- 

!!»- 


Hi. 

.23 - 

per t ui 

16 80 - 

28t)lb. 

3 63 - 

lb 

HU- 

lb. 

07 - 

lb 

07} 

a lb 

.08 - 

gal 

1 21 - 

ff 

1 23 - 

.10}- 

lb 

Hi- 
60 - 

lb. 

.35 - 

11). 

.30 - 

s lb. 

J0J- 

,! lb. 

. 16}- 

’ lb. 

.06}- 

lb 

.07}- 

lb. 

.45 - 

lb. 

,0 

.09 

100 lb. 

8.25 - 

lb. 

3 65 - 

lb. 

.061- 

lb. 

1 

.23 - 

1, 

lb. 

.77 - 

y, 

Ib. 

.37 - 

’ lb. 

.07 - 


.071- 
.08 - 
I 20 
26.00 - 28.00 

1.60- 1.67 


14 

12 

.15 

14 

24 
17 00 
3 65 
It 
07} 
07 . 
.08} 
1.23 
l 25 


.07 

.08 

.50 

.09} 

8 50 
3.75 
.07} 

.24 

.79 

.37} 

.07} 

.08 

.09 

I 40 


1.20 - 
1.75 - 
I J7j- 
1.85 
3.35 - 
2.50 - 
3.80 - 


1.30 

1.80 

i.po 

1 90 
3.45 

2 60 
3.90 


.06} 

2.50 


Sodium fluoride , bbl 
Sodium hyposulphite, bbl 
Sodium nitriw , cast# 

S idiuin peroxide, powd .eases 
Sodium phosphate. dibinuc, 
bbl . 

Sodium pru- si ate, yel drum# 
Sivluun silicate <40 drum*) II 
Solium silicate ltd) .drums) It 
Sodium Huiplmh lused, tiO- 
62' ,, drums 

Sodium sulphite. cry* , bbl . 
Strontium Ultra, c. powd ,bbl. 
Sulphur ehlnrnh . ye) drumn. 
Sulphur, crude . 

At mine, hulk 

Sulphur, flour, bug . I()( 

Sulphur, roll, bag 101 

Sulphur dloxtdi , liquid, cyl... 
I’.ifc — imported, bags . . . 

Talc — domestic powd , bag#. 
Tin bichloride, bbl 
Till oxide, bbl ... 

Zme curb mule, bug#, 

Zinc chloride, gran, bbl 

Zinc cyanide, drum#.. 

Zme oxide, , lend free, bbl , . . 
5' ,Iead sulphate, bags 
10 lo 35 % lead sulphate, 
bag# 

French, red weal, bug# 
French, green seal, hug# 
French, while #enl, bbl 
Zinc sulphate, bbl. It) 


3.72}- 
.05}- 
2 . 00 - 
.075- 08 

6.00- 7.00 

.04*- .04} 

.06}- .07 

12.00 - 13.00 

.20- .23 


lb 

80.09}- 

SO 10 

lb. 

. 02*— 

.03 

Ib 

.08}- 

.09 

lb. 

.28 - 

.30 

lb 

.03}- 

.04 

lb. 

.17}- 

.16 

10 lb. 

.80 - 

1.25 

t)ll>. 

2.00 - 

2.25 

ll> 

.04}- 

.041 

Il>. 

.03}- 

.031 

lb 

09}- 

JO 

lb 

.04}- 

.05 

ton 

18 00 - 

20.00 

ton 

16 00 - 

18. 0) 

1 lb. 

2 25 - 

2 35 

lli. 

2 U0 - 

2 10 

lb. 

.08 - 

.08} 

tun 

30 00 - 

40 00 

ton 

18 00 - 

25 00 

lb. 

.13]- 

.14 

Ib. 

.50 - 

.52 

lb 

.14 - 

.14} 

lb. 

.06 - 

.07 

lb. 

.37 - 

.38 

lb. 

.08 - 

.08} 

lb. 

.07*- 


lb. 

.07 - 


lb. 

.091- 


Ib. 

J0|- 


lb. 

. 12 - 


Mb. 

2.50- 

3.66* 


Coal-Tar Products 


Alpha-imphthol, crude, bbl.... lb. 
Alplm-nuphthol, ref , bbl .. lb. 
Alpha-naphthylaininc, bbl.... lb. 
Aniline oil, drums 

Aniline Halts, bbl 

Anthracene, 80 ' , , drums 

A u t li r a c e n e, 80* , , unp., 
drums, duty paid .. 
Anthraqumone, 25%, paBte, 
drums 

Benzuldehydc V S P .earboys 
Benzene, pure, water-white, 
tanks und drum# 

Benzene, 90*’, , tanks & drums 
Benzene, 90 f ; , drums, resale.. 
Benzidine base, bbl. 

Benzidine sulphate, bbl 

Benzoic acul, FSB, kegs . . 
Benzoate of Hilda, l 1 S P., bbl. 
Benzyl chloride, 95-97% , ref., 

arums 

Benzyl chloride, tech , drums 
Beta-naphthol, stibl , bbl .. 
Beta-napht hoi, tech , bbl.. .. 
Beta-naphthyliunine, tech. . 

Carbazm, bbl 

Cresnl, V H P , ilrunis 

Ortho-crencil, drums 

Cresylio acid, 97%, resale, 

druiiiH 

95-97% , drums, resale. . . . 

Dichlnrbcnzetie, druins 

Diet hylamlme, drums ... 

1 >imethylaniline, drums 

1 >initrobenrenp, bbl. . . * • • • 

1 >initroolorbenzene, bbl 

1 bnitronaphthalene, bbl 

Dinitroplienol, bbl 

Dinitrotoluene, bbl 

Dip oil, 25%, drums 

1 )iphenylamine, bbl 

i I -acid, bhl 

Mcta-phenylenediannne, bbl. 

Michlers ketone, bbl 

Monochlorbenzene, drunis. . , 
Monoet hylamhne, drums. . . . 

Naphthalene, crushed, bbl 

Naphthalene, flake, bbl 

Naphthalene, bull#, bbl 

Naplithionate of soda, bbl . . 
Naphthiomc acid, crude, bbl. 
Nitrobenzene, drums ... . 

Nitro-naphthalene, bbl 

Nitro-toluenc, drums 

N-W acid, bbl 

Ortho-amidopbenol.kegs., . . 

( )r(ho-diehlorbenzene, drum# 

< )rt ho-mf rophenol, bbl 

< )rtho-nitrotoluene, drums . . 
Ortho-toluidme.bbl.,,. . .. 
Para-amidophenol, base, kegs 
Para-amvlophenol, HC’l, kegs 

Para-dichlorbenzene, bbl 

Paranit rani line, bbl 

Para-nitrotoluene, bbl 

Para-phenylcnediamine, bbl. 
Para-biluidbc. bbl . 

Phthalic anhydride, 


$0.70 - $0.80 

.85- .95 

.36- .38 


bbl.. 

Phenol, U.8.P., drums. . . 

Picric idd.bb! 

Pyridine, dom.. drums. . . 
Pyridine, imp., drtyna. . . 


lb. 

.16 - 

.16} 

lb. 

.24 - 

.25 

lb. 

.75 - 

1.00 

lb. 

.70 - 

.75 

lb. 

.70 - 

.75 

lb. 

1.40 - 

1.45 

gal. 

.32 - 

.35 

gal. 

.27 - 

.30 

gal. 

.30 - 

.33 

Ib. 

.85 - 

.90 

lb. 

.70 - 

.75 

lb. 

.72 - 

.75 

lb. 

.57 - 

.65 

Ib. 

.45 - 


Ib. 

.35 - 


lb. 

.55 - 

.60 

lb. 

.23 - 

23} 

lb. 

.80 - 

.90 

lb. 

.75 - 

.90 

lb. 

.25 - 

29 

lb. 

.28 - 

.30 

gal. 

1.30 - 


gal. 

1.25 - 


lb. 

.07 - 

*.09 

Ib. 

.50 - 

.60 

lb. 

.42 - 

.43 

lb. 

.19 - 

.20 

lb. 

.22 - 

.23 

lb. 

.30 - 

.32 

lb. 

.35 - 

.40 

lb. 

.20 - 

.22 

gal. 

.25 - 

.30 

lb. 

.30 - 

.52 

Ib. 

.85 - 


ll>. 

1.00 - 

i ids 

lb. 

3.00 - 

3.5C 

lb. 

.08 - 

.10 

lb. 

.95 - 

1.10 

lb. 

.08 - 

.09 

lb. 

.09}- 

JO 

lb. 

.10 - 

JO* 

lb. 

.58 - 

.65 

lb. 

.55 - 

,6C 

Ib. 

JO - 

JZ 

lb. 

.30 - 

.35 

Ib. 

.15 - 

. 17 

lb. 

1.25 - 

1 30 

Ib. 

2.30 - 

2.35 

lb. 

.17 - 

.20 

lb. 

.90 - 

.92 

lb. 

JO - 

.12 

lb. 

.14 - 

.15 

lb. 

1.20 - 

1 30 

lb. 

1.25 - 

135 

Ib. 

.17 - 

.20 

lb. 

.74 - 

.75 

lb. 

.60 - 

.65 

lb. 

1.45 - 

1 50 

lb. 

.95 - 

.98 

lb. 

.35 - 

.36 

lb. 

.57 - 

.56 

lb. 

.20- 

.n 

gal, 

nominal 

gal. 

2.50 . 

2.75 




794 

Resorcinol, tech,, kegs 

Resorcinol, pure, kegs 

JUalt.bbl T.. . 

Salicylic acid, tech., bbl 

.Salicylic add, U.8.P., bbl . . . 
Solvent naphtha, water- 

white, drums 

Crude, drums . . 
Sulphanilic acid, crude, bbl.... 
Thfocnrbanilide, kegs 

Toluidine, kegs 

Toluidine, mixed, kegs.. 

Toluene, tank cars 

Toluene, drums 

Xylidines drums. ... 
Xylene, pure, drums. . 

Xylene, com., drums 

Xylene, com., tanks 
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lb. 

$1.40 

- $1 

50 

Ib. 

2.00 

- 2 

10 

lb. 

.55 


.60 

lb. 

.47 

- 

48 

lb. 

.50 

- 

,52 

gal. 

.37 

_ 

40 

gal. 

.22 

- 

If 

lb. 

.18 


.U 

lb. 

.35 

- 

38 

Ib. 

1.20 

- 1 

30 

It* 

.30 

- 

.35 

gul 

gal. 

.30 

- 

.35 

.35 

_ 

.40 

ft*. 

.45 


.47 

gal. 

.75 

- 

.85 

gal 

.37 

- 


gal. 

.32 

- 



Naval Stores 


lloein B-D. bbl 

Rosin E-I, bbl .. . 

Rosin K-N,hbl 
Rosin W.G.-W W., bbl.. 
Wood rosin, bbl . 

Turpentine, spirits of, bbl. 
Wood, stearn dist , bbl. . 
Wood.dest dial., bbl 
Pine tar pitch, bbl. 

Tar, kiln burned, bbl. . . 
Retort tar, bbl.. 

Rosin oil, first run, bbl 
Rosin oil, second run, bbl. 
Roam oil, third run, bbl. 

Pine oil, steam dist 
Pine oil, pure, dost dist 
Pine tar oil, ref. 

Pine tar oil, crude, funks 
f.o.b Jacksonville, Ida . 
Pine tar oil, double ref., bbl.. 

Pine tar, ref , thin, bbl 

Pinewood creosote, ref., bbl. 


280 lb. 

$6 25 - 

6 35 

280 lb. 

6 35 — 

5 46 

280 lb. 

6 40 - 

6 50 

2801b 

6 80 - 

7 80 

280 lb 

6 20 ~ 


gal 

1 42 - 


ga) 

1 36 - 


gal 

1 10 - 

i 15 

200 lb 

- 

6 00 


500 lb 
500 lb 
gal 
gal 
gal 
gnl 
gid 
gtd 

gab 

gal. 

gab 

gab 


.45 

.48 

52 

.80 

75 

.48 

.32 - 


12 00 

II .00 


■I? 

.25 

.52 


Animal Oils and Fats 


Degras.bbl . 

Grease, yellow, bbl 
Lard oil, Extra No. I, bbl 

Neat afoot oil, 20deg. bbl. 

No |, bbl 
Oleo Wtcarine 
Red oil, distilled, d p bbl 
Saponified, bbl 
Tallow, extra, loose 
Tallow oil, acidlcas, bbl 


Ib. 

$0. 03 J — 

$0 04 1 

lb 

.08J- 

.084 

gul. 

.92 - 

94 

gul. 

1.28 - 

1 32 

gal. 

92 - 

.94 


.101- 


Ib 

ni- 


lb 

ni- 


Ib 

.08 - 

.97' 

gul 

95 - 


Vegetable Oils 


Castor oil, No. 3, bbl . 

Ib 

$0 14 • 


Castor oil, No. 1 .bbl 

Ib 

I4J .. 


Chinawood oil, bbl. . 

lb 

40 - . 


Coconut oil, Ceylon, bbl 

lb 

.101 

10* 

Ceylon, tanka, N Y 

Ib 

.091 


Coconut oil, Cochin, bbl... 

It. 

.10 -. 


Corn oil, crude, bbl 

Ib 

• I2|- 


Crude, tanks, if 0 b mill) 
Cottonseed oil, crude (f.o.b. 

lb 

.10*- 

.10} 

mill), tanks . . . 

Ib 

.10 - 

101 

Rummer yellow . bbl 

lb 

1 2 J— 

• 12* 

Winter yellow, bbl. 

lb 

• I3J- 

• 13* 

Linseed oil, raw, ear lots, bbl 

gal 

1 17 -. 


Raw, tank cars (dom ) 

ga' 

1 12 - 


Boiled, oars, bbl idom.) 

gul. 

1 19 - 


Olive oil, denat ured , bbl , . 

gul 

1 15 - 


Sulphur, (foots) bbl 

lb 

10 

101 

Palm, Lagos, casks 

lb 

.081-.. 


Niger, casks 

lb 

08* - 

081 

Palm kernel, bbl . . 

lb 

.09}- 

. 10 

Peanut, oil, crude, tanka (mill) 

lb 

13}- 


Peanut oil. refined, bbl. . 

lb 

. 17 - 


Per Ha. bbl . . 

Ib 

161- 

h 1 

Rapeseed oil, refined, bbl 

gal 

84 - 

.85 

Rapeseed oil, blown, bbl.. 

gal 

9(1 - 

.91 

Sesame, bbl 

11* 

13 - 

.ID 

Soya bean (Manchurian), l>l*fi 

11* 

!>) •• 


Tank, f.o.b. Pacific const 

11* 

104- . 


Tank, (f 0 b. N Y ) 

lb 

II - 



Fish Oils 

Ond, Newfoundland, bbl gal 

Menhaden, light pressed, bbl. gal 
White bleached, bbl. . . gal 

Blown, bbl gal. 

Crude, tanks (f o b. factory) gal 
Whale No. 1 crude, tanks, 
ooaat .... lb 

Winter, natural, bbl gal 

Winter, bleached, bbl gnl 


$0 68 - 
76 - 

78 - 
.82 * 

53 - 

.06}- 
76 - 

79 - 


$0 70 


Oil Cake and Meal 


Coconut cake, bags 


ton $32 00 - 


Copra, sun dried, bags, (e i f ) lb 051- , 

Bun dried Pan lie coast lh 05}- . 

Cottonseed meal, f o b. mills ton 39 00 - 4( 

Linseed cake, bags ton 6 00 - .. 

Linseed meal, bags ton )8 00 - . 

Dye & Tanning Materials 

Albumen, blood, bbl 

Albumen, egg, teeb, kegs.. 

Cochneal.bags .. ,, 

Cutch, Borneo, bales ,. , 

Cut ch, Rangoon, bales. . . . 


. .. lb. 

$0 45 - 

$0 50 

. . lb. 

.80- 

.85 

lb 

. 35 - 

.36 

... lb. 

.0(1- 

.05 

... lb. 

. 13 - 

• 13* 

.100 lb. 

3 64 - 

3,69 


Dextrine, gum, bags 100 lb 

D4v4«divi.bafs ton 

Fustic, sticks ton 

Fustk, chips, bags lb. 

Logwood, sticks ton 

Log wood, chips, bags lb.' 


3 99 - 4.09 
38 00 - 39.00 

30.00 - 35.00 

.04- .05 

28.00 - 30.00 

.02}- ,03J 


Buinar, leaves, Sicily, bags. . ton $70. 00 -$72.00 
Sumac, ground, bags ... ton 65,00 - 67 00 

Sumac, domestic, bags,. ton 40 00 - 42 00 

Htareh, corn, bags 1 00 lb 2.97- 3.07 

Tapioca flour, bugs lb. .05}- .06} 


Extracts 

Archil, cone., bbl. . . II*. 

( best nut, 25',',, tannin, tanks, lb. 

1 )ivi-divi, 25% tannin, bbl . . lb. 
Fustic, crystals, bbl. lb 

Fustic, In pud, 42°, bbl. . lb. 
Gambler, li<j ,25% tannin, bbl. lb. 
llematmeerys , bbl. lb. 

Hemlock, 25'', tannin, bbl. . lb. 
JJypenuc, solid, drums. . lb. 

Ilypernie, liquid, 51°, bbl lb. 

Logwood, eryR., bbl lh. 

Logwood, Iiq , 5 1 3 , bbl... 11). 

Quebracho, solid, 65*?, tannin, 

bbl lb. 

Sumac, dom ,51°, bbl. . lb. 

Dry Colors 

Jilaeks Carboiigas, bugs, f o.b 
works 

Lampblack', bbl 
Mineral, bulk 

Blues Bronze, bbl ... . 
Pms.siun, bbl . . 

Ultramarine, bbl 
Browns, Sienna, Ital , bbl 
Sienna, Domestic, bbl 
l ruber, Turkey, bbl 
Greens -Chrome, C P Light, 
bbl 

Chrome, eomnieicial, bbl 
Paris, bulk 

Reds, Carmine No 40, tins . . 

( >xidered, casks 
Para toner, kegs 
Vermilion, English, bbl. . . . 
Yellow, Chrome, C P bbls 
Ocher, French, casks. 

Waxes 

Bayberry, bbl 
Beeswax, crude, bags 
Beeswax, refined, light, bags.. 
Beeswax, pure white, cases . . 

Candellila, bags 

Carnauba, No. I, bags 


Japan, cases 

Mont an, crude, bags 

Paraffine, crude, match, 105- 

I lOm.p 

Crude, scale 124-126 m p., 

bags 

Ref , 1 1 8- 1 20m p., bags. . . 
Ref., 125 m p., bugs .. . 

Ref, 1 28- 1 30 m.p. , bags 

Ref., 1 33-135 m.p., bags. . . 
Ref , 1 35-137 m.p., bags. . . 
Stearic acid, sglo pressed, bags 


$0 17 
02 - 
.04 - 
.20 - 
.08 - 
.08 - 
. 14 - 
.04 - 
.24 - 
.14 - 
19 - 
.09 - 

• 041- 
.064- 


$0 18 
03 
05 
22 
09 
.09 
. 18 
.05 
26 
17 
20 
. 10 

.05 

.07 


lb 

$0 16 - 

$0 18 

lb 

12 - 

40 

ton 

35 00 - 

45 00 

lb. 

.55 - 

60 

lb. 

.55 - 

60 

lb 

.08 - 

.35 

lb 

.06 - 

14 

Ib 

03J) 

04 

lb. 

.04 - 

041 

lb. 

32 - 

34 

lb. 

.12 - 

12} 

lb. 

.30 - 

35 

Ib 

4 50 - 

4 70 

lh. 

.10 - 

. 14 

Ib. 

1.00 - 

1 10 

lb. 

1.30 - 

I 32 

lb 

.20 - 

.21 

lb 

.02}- 

03 


Triple pressed, bags 

Fertilizers 

Ammonium aulphute, bulk, 

f.o b. works 100 lb 

F.a.s. double bags 100 lb 

Blood, dried, bulk .. unit 

Bone, raw, 3 and 50^ ground . ton 
Fish scrap, dom., dried, wka. . unit 

Nitrate of soda, bags 100 lb. 

Tankage, high grade, f.o.b. 
Chicago unit 


lb. 

$0.28 - 

$0 30 

lb. 

.21 - 

.25 

Ib. 

.32 - 

.34 

Ib. 

.40 - 

.41 

Ib. 

.24 - 

.25 

lb. 

.42 - 

.43 

lh. 

.23 - 

.23} 

Ib. 

.19}-. 

Ib. 

.14}- 

.is 

lb. 

• 04}- 

.04} 

Ib. 

.044- 

.041 

lb. 

.031- 

.03 

lb. 

.031-. 


lb. 

.031-. 


lb. 

.043- 

.04} 

lb. 

.04?-. 

lb. 

.053- 

.05} 

lb. 

.13}-. 

lb. 

.143-. 


lb. 

.15}- 

16* 


$3 25 - $3.30 

3 85 - 3 90 

4 25 - . . 
27 00 - 30.00 

nominal 
2 60 - 2.65 

3.25 - 3 50 


Phosphate rock, f.o b. mines, 

!• loridn pebble, 68-72%. .. . ton $4 00 - $4 50 

Tennessee, 78-80% ton 8 00 - 8 25 

Potassium muriate, $0% , bags ton 35 00 - 36.00 

Potassium sulphate, bags basis 

90% . ton 45 67 - 


Crude Rubber 


Para- 


lb. 

$0 28 - 

Ik. 

.26 - 

lb. 

.26}- 

lb. 

.32 - 

lb. 

.32 -. 

lb. 

.30 -. 

lb. 

■ 31}- 


•Upriver fine 

Upriver coarse. . 

Uprivorenucho ball.. . 

Plantation— First latex crepo 
Ribbed smoked sheets 
Brown crepe, thin, 
clean 

Amber crepe No. 1.. . 

Gums 

Copal, Congo, amber, bags 
Last Indian, bold, bags. . . . 

Manila, pale, bags 

Pontinak, No I bags 

Damar, Batavia, eases . 

Singapore, No. 1, cases. . . . 

Kauri, No Leases 

( )rdin«rv ehips, east's 

Manjak, Barbados, bags . . . 

Shellac 

Shellac, orange fine, bags lb. 

Orange superfine, bags lb. 

A. C. garnet, bags lb. 

Bleached, boneary lb. 

Bleached, fresh lb. 

T. N.,bag# lb. 

Miscellaneous Materials 

Asbestos, crude No. L 

f.o.b., Quebec .sh. ton $500. 00- . . 


.32 


lb 

$0 18}- 

$0. 19 

lb 

.22 - 

.23 

lb. 

.21 - 

.22 

lb. 

.21 - 

.22 

lb 

.30} 

.31 

lb. 

. 34}- 

.35 

lb. 

.62 - 

.66 

lb. 

. 18 - 

.20 

lb. 

.09 - 

.091 


$0 74 - 

.76 - 

nominal 

.84 . 

.72- 

.70- .71 


Asbestos, shingle, f.o.b., 

Quebec sh. ton $65 00 - 

Asbestos, cement, f.o.b., 

Quebec sh.ton 20.00 - 

Barytes. grd., white, f.o.b. 

mills, bbl.. . , net ton 16.00 - 

Barytps. grd., off-color, 

f.o.b. mills bulk.. netton 13.00- 

Barytes, floated, f.o.b. 

Bt. Louis, bbl. ... net ton 28.00 ■ 
Barytes, crude f.o.b. 

mines, bulk . . netton 10.00- 

Casein, bbl., tech... lb. .23- 

Clnna clay (kaolin) crude, 

f.o.b Ga.. . . . netton 7 00 - 

Washed, f.o.b Ga, . netton 8 00 - 
Powd., f.o.b. Ga net ton 13.00- 

Crudef o b. Va , .net ton 8 00 - 

Ground, f.o b. Va.. . netton 13 00 - 

Imp , lump, bulk. netton 15 00 - 

lmp.,powd. .. . netton 45.00 - 

Feldspar, No. I pottery. . .long ton 6 00 - 

No. 2 pottery . ... long ton 5 00 - 

No. I soap long ton 7 00 - 

No. I Canadian, f.o.b. 
mill . . . long ton 

Graphite, Ceylon, lump, first 
quality, bbl . . . lb. 

C eylon, chip, bbl lb. 

High grade amorphous 

crude.. . . ton 

Gum arabic, amber, sorts, 

bags lb. 

Gum tragacanth, sorts, bags.. ..lb. 

No. I, bags lb. 

Kieselguhr, f.o.b Cal ton 

Fob NY.. ton 

Magnesite, crude, f.o.b. Cal ton 

Pumice stone, imp , casks. . lb. 

Dom , lump, bbl. lb. 

Dom., ground, bbl lb. 

Silica, glass sand, f.o b. Ind... .ton 
Silica, sand blast , f.o.b. Ind. . .ton 
Silica, amorphous, 250-mesh, 

f.o.b. Ill ton 

Silica, bldg, sand, f.o.b. Pa ton 

Soapstone, course, f.o.b. Vt. r 

_ . bags ton 

Talc, 200 mesh, f.o.b., Vt., 
nags .... . . ton 

Tale, 200 mesh, f.o.b. Ga., 

^ bags ... ton 

Talc, 200 mesh, f.o b. Los 
Angeles, bags. ton 


$85 00 
25 00 
20 00 
15.00 


11.00 

.25 

9 00 
9 (J() 
20 00 
12 00 
20. 0J 
20 00 
50 00 
7 00 
5 50 
7 50 


25 00 - 27 00 


.06 
.05 ■ 


06 1 
.05) 


35.00 - 50.00 


.15 
.50 
1.60 
4U.00 
50 00 
14.00 
.03 

05 

06 

2 00 - 
2 5C 

17 00 - 
2 .00 - 


. 16 
60 

1 65 

42.00 

55.00 

15.00 
.05) 
.051 
.07 

2 50 
5 00 

17 50 
2 75 


7.00- 8.00 
6.50- 9.00 
7.00- 9.00 
16.00 - 20.00 


Mineral Oils 

Crude, ut Wells 


Pennsylvania 

bbl 

$3 

75 - 

Corning 

bbl 

2 

15 - 

Cabell 

bbl 

2 

41 - 

Somerset 

bbl 

2 

20 - 

Illinois 

bbl. 

2 

27 - 

Indiana. 

bbl 

2 

28 - 

Kansas and Oklahoma, 28 deg. 

bbl. 

1 

40 - 

California, 35 deg and up 

bbl. 

1. 

04 - 


Gasoline, Etc. 


Motorgasoline.sleel bbls 
Naphtha, V. M & P devd, 
steel hblg . . 

Kerosene, ref tank wagon. .. 

Bulk, W. W export 

Lubricating oils 
Cylinder, Penn .dark 
Bloomloss, 30(» 31 grav 
Paraffin, pale 

Spindle, zOO, pale 

Petrolatum, amber, bbls .... 
Paraffine wax (see waxes) 


gal. 

$0 23}- 


gal 

22}- 


gal. 

14 - 


gal. 

.07}- 


gal- 

.27 - 

.30 

gal. 

.20 - 

.22 

gal. 

.24 - 

.25 

gul. 

.25 - 

.26 

lb. 

.05 - 

.054 


Refractories 


ton 


ton 

ton 


Bauxite brick, 56%, AlgOa, f u b. 

Pittsburgh 

Chrome brick, f o.b. Eastern ship- 
ping points 

Chrome cement, 40-50% CrjOj... . 
40-45% CrjO,, sacks, f.o.b. 

Eastern shipping points ton 

Fireclay brick, 1st quality, 9-in. 
shapes, f.o.b Ky wks.. .. 

2nd quality, 9-in. shapes, f.o.b. 

wks 

Magnesite brick, 9-in. straight 

(f.o.b. wks.) 

9-in. arches, wedges and keys. . . 

Scraps and splits ton 

Silica brick, 9-in. sites, f.o.b. 

Chicago district 

Silica brink. 9-in. sizes, f.o.b. 
Birmingham district. . . 

F.o.b. Mt. Union, Pa. . 

Silicon carbide refract, brick, 9-in, 


1,000 

1,000 

ton 

ton 


1,000 

1,000 

1,000 

1.000 


$45-50 

50-52 

23-27 

23.00 

40-46 

36-41 

65-68 

80-83 

85 

48-50 

48-50 

42-44 

1,100.00 


$200.00 -$225.00 


Ferro-Alloys 

Ferrotitanium, 15-18% 
f.o.b. Niagara Falls, 

N.Y ton 

Ferrocliromium, per lb. of 
Cr, 6-8%C lb. 

4-6% C ^ 

Ferromanganese. 76-82% 

Mn, Atlantic seabd. 

duty paid gr. ton 120.00 -, 

Spiegeleuen, 10-21% Mn.. gr. ton 40.00 

FOTomd lybd enuD^ 5&*60% 

T u%38r "" 


.114 

,12 - 
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Ferrotungsten, 70-80%, 

per lb. of w lb. $0.85 - $o 90 

Ferro-uranium, 35-50% of , 

U per lb. of U lb. 6.00 - 

Fcrrovanadium, 30-40%, 

per lb. of V lb. 3 75 - 4 00 

Ores and Semi-finished Products 


bauxite, dom. crushed, 
dried, f.o.b. shipping 

points 

Chrome ore Calif, centum- 


Coke, fdry , f.o b. ovens . . . 
Coke, furnace, f.o.b. ovens... 
Fluorspar, gmvel, f.o.b. 

mines' Illinois 

Ilmenite, 52% TiOa. 
Manganese tire, 50% Mn, 
eif Atknt io seaport . . 
Manganese ore, chemical 
(MnOjl . . 

Molybdenite, 85% MuHj, 
per lb. MoSj, N. Y. 
Monazite, per unit of ThOj, 
e i f ., At 1. seaport. . . . 
Pyrites. Span., tines, c.i.f. 

Atl seaport — . . 

Pyrites, Span , furnace sire, 
c i f Atl seaport . . 

Pyrites, dom fines, f.o.b. 

mines, Ga 

Itutile, 95% TiOj 
Tungsten, soheelite, 60% 
WOj and over, per unit 

W0 3 . . 

Tungsten, wolframite, 60% 
WOj and over, per unit 

WOj 

Cranium ore fcnrnntito) per 

lb ofUsOs 

Cranium oxide, 96*% per lb. 
1V>8 ... 

Vanadium pent oxide, 99%. . 
Vanadium ore, ner lb. VaOj . 
Zircon, washetl, iron free, 


ton 

$6.50 - 

$8 75 

ton 

22 00 - 

23 00 

ton 

21 00 - 

24 00 

ton 

7 00 

7 50 

tifii 

6 00 - 

6 50 

ton 

19 00 

21 00 

lb. 

OR 

01* 

unit 

33 - 


ton 

75.00 - 

80 00 

lb 

.65 - 

70 

lb. 

.06 - 

Oft 

unit 

MG 

12 

unit 

HJ- 

12 

unit 

.12 


lb. 

.12 


unit 

8 50 

8 75 

unit 

8 00 - 

8 25 

lb 

3.50 - 

3 75 

lb 

2 25 

2 50 

lb. 

12 00 - 

14 00 

lb. 

1 00 - 


lb. 

•04|- 

13 


Non-Ferrous Materials 


Copper, electrolytic 

Aluminum, 98 to 99%. . 
Antimony, wholesale, Chinct 

Japanese 

Nickel, virgin metal 

Nickel, ingot and shot 

Monel metal, shot and blocks. 

Monel metal, ingots 

Monel metal, sheet bars 

Tin, 5-ton lots, Straits 

l*ad, New York, spot 

Lead, E St. Louis, spot 

Zinc, spot, New York 

Zinc, spot, E. St. Louis .... 


Other Metals 


Cents per Lb 
I6‘, I6J 
23 24 


Silver (commercial) . . . 
Cadmium 

Bismuth ( 500 lb. lots) . . 
Cobalt .... 


. . 0*. 

$0 67| 

. . lb. 

LOO 

. . lb. 

2.55 

. . lb. 

2 65(d) 2 85 

... lb. 

1 25- 

. . oz. 

115,00 

... 02. 

260 00<fl,275 00 

. . 0*. 

79.00 

751b. 

69 00- 


Finished Metal Products 

Warehouse Price 
Cents per Lb 

Copper sheets, hot rolled 25.50 

Copper bottoms 30.75 

Copper rods 25.25 

High brass wire 19 50 

High brass rods 17.00 

Low brass wire 21.10 

Low brass rods 22 00 

Brased brass tubing 24,25 

Brazed bronze tubinp 29.00 

Seamless copper tubing 25 25 

Seamless high brass tubing 23.50 


Industrial 

Financial, Construction and Manufacturing News 


Construction and 
Operation 

Alabama 

Pelham- The Superior Lime & Hydrate 
Co, recently organized, will immediately 
commence construction of u new* plant on 
local Site Just acquired, to be equipped for 
a capacity of about 1.5,000 bbl. of hydrated 
lime per month It is estimated to cost 
close to 870,000. w'th machinery. The com- 
pany is headed by II G. Bridgewater and 
W D. Lewis. Jr, P O Box 2811. Birming- 
ham Ala 

Arizona 

WiNKLEMAN - The Arizona Portland Ce- 
ment Co., Phmnix, lias acquired a tract of 
about 16 acres of land near Wlnkolman, and 
plans the construction of a new cement 
mill. Tt will consist of a number of build- 
ings with power house, estimated to cost 
approximately $1,000,000, with machinery. 
Loren C. Barton, Corporation Bldg, Lo» 
Angeles, is assistant general manager, In 
chai ge 

California 

San Diego— -The Vitrified Products Gorp 
will commence the construction of a main 
2 -story building, 80x120 ft , for Its proposed 
now plant in the Old Town district, to be 
equipped for the manufacture of vitrified 
sewer pipe and kindred hollowware. The 
Installation will Include a complete grinding 
and screening department ; molding room ; 
firing department and powet house. The 
plant will cost $175,000 with machinery. 
Victor Kramer is president, and George W. 
Kummer, secretary and general manager. 

Los Angeles— The California Cyanide 
Co , recently organized, has acquired prop- 
erty at Cudahy City, near I>os Angeles, for 
the construction of its proposed plant, and 
purposes to break ground for the initial 
buildings at an early date. It will cost in 
excess of $500,000, with machinery. The 
company Is headed by F W. Braun, presi- 
dent, the Braun Corporation, 368 New High 
St. The Air Reduction Sales Co., 342 Madi- 
son Ave., New York, is also Interested in 
the now organization 

Florida 

Kelsey City — The Royal Palm Rubber 
Co , West Palm Beach, lately formed with a 
capital of $100,000, has acquired property 
on the Dixie Highway, and will have plans 
drawn at once for a new plant, to cost ap- 
proximately $55,000, with machinery. Wil- 
liam Manly King, West Palm Beach. Is 
architect. C F. Laughlin is president ; and 
Gordon Ware, West Palm Beach, secretary. 

Lakeland — The Non-Acid Fertilizer & 
Chemical Co. will hold In abeyance the con- 
struction of its proposed plant in the 
vicinity of Jacksonville, recently* announced. 


mated to cost about $500,000. A depart- 
ment will be established for the production 
of lubricating oils The company has re- 
cently increased its capital from $1,000,000 
to $3,000,000, l’or general expansion. 

LoitWAt' viLJ.E— - The local refinery of the 
Vida Sugar Refining Co, Iberia parish, has 
been acquired by new interests headed by 
John () Bonin and John K Kchwing. It is 
purposed to organize a company to operate 
the plant and plans are in progress for ad- 
ditions and improvements Including the hi- 
st. il’ation of machinery for Increased out- 
put. 

Njcw Orleans — The American Tar & Tur- 
pentine Co, Broad St, will soon take bids 
on a general contract for the rebuilding of 
the portion of its plant, recently destroyed 
by fire with loss estimated at close to $100,- 
000, with nmeh'nery The new structure 
will coat approximately a like amount. 


Rtf M F01U>” The Oxford Paper Co. has 
plans for the installation of additional 
equipment at Its plant for considerable in- 
eioase in production estimated to cost ap- 
proximately $250,000 


OLD METALS — The following are the dealer*’ 
purchasing prices in cents per pound: 

Copper, heavy and crucible II. 30(3) 11.50 

Copper, heavy and wire H 25(fl) 11.50 

(kipper, light and bottoms 9.25(0 9.50 

LeS, heavy 5.7 5® 6.00 

Lead, tea 3.500 \ In 

Brass, heavy 6. 25& 6 40 

Brass, light 5.3506 Mo 

No. I yellow brass turnings 6.3009 

Zinc. 3.50@ 4.00 

Structural Material 

The following base prices per 100 lb. are for 
structural shapes 3 in. by $Sin. and larger, and plates 
i in. and heavier, from jobbers' warehouses in the 
cities named: M 

New York Ch»c**o 
Structural shapes $3.29 $3 14 

a gate :::::::::: :B :» 

BHBKtr.x:::: n til 


Georgia 

A1N8HM — The Southern Portland Cement 
Co., Macon, Ga„ recently organized under 
Delaware laws with capital of $6,000,000, 
will break ground in 60 days for its pro- 
posed new cement mill on local site, com- 
prising a tract of 30 acres lately purchased. 
The plant will consist of a number of build- 
ings, estimated to cost c oso to $1,000,000, 
with equipment. A power plant will be con- 
structed. W. Jordan Masse, head of the 
Bibb Brick Co.. Macon, is president.. 

Kansas 

Anthony — The Anthony Salt Works. Inc., 
is perfecting plans for the rebuilding of its 
local plant, recently destroyed by fire with 
loss estimated at $250,000, including build- 
ings and machinery. The new works will 
include a power house, and is estimated to 
cost a like amount. 

Louisiana 

SHREvapqiw— The Red River Refining Co, 
has preUminaiy plans under way for the 
construction of a new refining plant, estl- 


Massachusetts 

Holyoke- The Chemical Paper Co. will 
make Improvements at Its plant to coat 
about $22,000. 

Fall River — T he K S Parks Shellac 
Co,, 841 South Ms In St. has awarded a 
contract to Joseph M Darling, Jr., 41 North 
Main St, for the erection of u 1-story addi- 
tion. 50x100 ft., estimated to coat about 
$ 20 , 000 . 

Michigan 

Grand Haven — G. K. Burt, Muskegon, 
Mich . Is organizing a new company to 
establish u loeal plant for the manufacture 
of a recently perfected proeeiued product, 
similar to celluloid, to be known as kylold. 
Plans for the works will be ready at an 
early date 

Ionia — The Michigan Porcelain Tile 
Works, Inc.,* has authorized plana for en- 
largements in its plant to Include the in- 
stallation of additional equipment. The 
company has recently increased its capital 
from $100,000 to $150,000, for expansion. 
R A. Hawley Is president ; and Harvey E. 
Kidder, secretary and treasurer. 

Mississippi 

Mohs Point — 1 The Southern Paper Co. hoa 
broken ground for the construction of a 
new plant unit to cost in excess of $1,000,- 
000 with machinery. It is purposed to more 
than double the present output. 

Missouri 

Springfield — The Kream Oliva Soap Co. 
has completed plans for the construction of 
a new plant on Glenntone Rd., comprising 
two 2-story structures. 40x110 ft. and 40x76 
ft. respectively. Both buildings will be used 
for soap manufacture. 

Nevada — The National Asphalt Refining 
Co., recently organized with a capital of 
$1,500,000, has plans In progress for the 
construction of a new reftn'ng plant, on 
local site, estimated to cost approximately 
$400,000, with equipment. 

Elsbrrry — T he Crystal Carbonate Lime 
Go. has tentative plans for the rebuilding of 
the portion of Its plant, recently destroyed 
by fire with loss estimated at about $65,000, 
Including equipment 


New Jersey 

Newark — The Eberhanl Faber Rubber 
Go., 202-14 New St., has awarded a con- 
tract to Edward M. Waldron, Inc., 27 Can* 
tral Ave.. for the construction of on addi- 
tion to Its 4-story plant, 60x106 ft., esti- 
mated to cost $80,000. 

Elizabeth — The Standard Oil Co. of New 
Jersey, 26 Broadway, New York, has plans 
In preparation for the construction Of a 
new oft-treating and filtering plant at Its 
Bay way refinery, estimated to cost $200,000, 
with equipment. I. R, Carringer is super- 
tptendent. • 
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Newark — T he Uapston Mfg. Co. 132 

nion »t. r has acquired the factory on' Hum 
lolnfUme, formerly occupied by the Culf 
Kenning to,. consisting of n number of 
buildings, foi the ( stablHhment of new 
plant foi the munufmture of oil >s gteuseH. 
Moapa, etc. The structures will be re- 
modeled and muihiriery Installed at once 6 

Trenton The State Highway Gommis- 
mon will have plans prepared m the near 
future for the construction of a st.iti-opei- 
ated cement manufacturing plant, as pro- 
vided in a r < cent legislative bill, approved 
by < »o\ ei noi Srlzer \n approm iat on will 
be arranger] 

New York 

Coni, 1 SLA np City — The KnUerson-Sar 
gent Co. VViiMtri arid Hamilton St- . <'lev<- 
land, (>. lnanufaetm or of paints, varnishes, 
etc, has awarded a contnut to the Guaran- 
tee Const r in t ion Co. Ho <vdar St Now 
Vork. for a 1 storv and has •meet ohlitron. 
tiOxn.i fl at Its plant on Hunters Point 
Ave , estimated to cost $5Mi,oi)ii 

COKNINU The RouletL Class Co io 
4 ently organized with a capital of $3jHMi. 
IMH), is reported to have plans in progreo 
for the construction of u new plant lor the 
manufacture of bottles and other hollow - 
ware Dr C S. tlolT is pres’dent . arid 
Thomas F Rogers, seiretaij, both of Corn- 
ing 

Bufualo Piatt K- Lambert, Inc . 7 u 

lonawanda St manufacturer of varnishes 
Oils, etc. has filed plans for the election of 
three 2-storv additions to its plant to cost 
about $ tO, 000 

Brooklyn A Werbelovskj. 83 Meserole 
St., manufactunr of glass products, has 
completed plans for a new r 2-stor v factor 
fi 4 x 1 (HI ft, at 57-59 Sciroles St , estimated 
to < ost $50,00(1 

Ohio 

Toledo The Ajax Rubber Co , lm , Bmr- 
nig Ave., Trenton. N .7 , is planning for the 
erection oi a new plant on hxnl properlx 
recently inquired, estimated to < ost m ex 
eess of $200 000, with maehlmn limine 
De Llsser Is chairman of the board 

Oklahoma 

Lklawahk Tiie 1 lendm son (Jasoline Cn 
is planning for the rebuilding of the pm t ton 
of its refining plant, destroyed hv lire, April 
10, with loss estimated at $50,000, includ- 
ing equipment 


Pennwylvania 


Williamsport The Keystone Clue C< 
will make extensions and improvements i 
its plant, including the construction of 
Pew’ power plant, estimated t> » cost abm 
$200,000, with mm hinery 

HutiKi.y — The first unit of the new r lma 
intll of tire Megargee 1’apei Go., Modem 
I a., will consist of a 3 -story strueturi 
112x180 ft ; two 2-stor.v buildings, 180x22 
ft and 75x200 ft. respectively ; and a nun' 
ber of 1 -story stimtuies and power plan 
the latter to have a capacity of 4,000 kv 
As soon as this unit is completed oxpeete 
by the close of the year, work will be com 
men ced on a second unit of approximate! 

The blunt will cost in excess c 

$500,000, with machinery. 


South (.aroiina 

Sparta NiiPiui — The Farmers' Fertilizer 
x\ orks has tentative plans under considera- 
tion for tiie rebuilding of the portion of its 
plant, recently destroyed be fire with loss 
estimated at about $25,000, including equip- 
ment 


it will cost about $75,000. The initial unit 
will lie enlarged at a later date. 

Virginia 

Xmu’oLK— -The Norfolk Sugar Refining 
('o. m eentl.\ formed with a eaprtal of $3,- 
5nii mm. is selecting a she on tiie waterfront 
foi ,i new relining plant, estimated to cost 
in e\t ess of $1,001). 000, witii madi'nery 
1*1.1 n- will be rompleted fm the flist unit 
.it .m early date .1 B. Morgan, Southern 
FmuIiu a Bldg, and It B Tinker, 112 
Biooki \ve head the new' organization 


New Companies 

l'i ri'Ltss ('IIKMICAL Co. l\c. Itiehmond. 
Vu • liemieals and chemical hv products, 
$2n mm Finest W Farhy. president ; and 
Thomas .1 Starke, seeretaiv, hotli of Rich- 
mond 


Klou-N Chkmioal roup . Buffalo N Y , 
' In n i h a Is and chemical byproducts , $40,000 
lm oi pnratoi s J. M and I) 1. (’hermuk. 
and F .1 O’Neill. Represent at ive ' Moore 
k Killian, Cluck Bldg, Niagara Falls, N. Y. 


<’oio\ial 1 is hki'TKCIPE Go, Boston, Mass., 
eliernu a|s -ind insecticides; $5,000 Fred- 
eruk S Core, president, and A M. Cape, 
AINton. Mass, treasurer and representative. 


Standard Abrasive (Jo, Jersey City, 
N 1 . abrasive products, grinding ma- 
tenals, ttc , $25,000 Incorporators Mar- 
shall Van Winkle, Jr. Heirnan A Aiders, 
Jr and Benjamin L Drapeau, 4 10 Pacific 


Roulette Clash Co. Dover, Del., glass 
products, $3,200,000. Representative. Gup- 
iial Trust Go of Delaware, Dover, Del. 

Misko Refineries, Inc . Laredo, Tex., 
construct and operate oil-refining plants, 
$200.1100 Incorporators. O. W Kdlam, S 
P Coblentz and W T. Klllam, all of I^redo 
Glohk (Jasoline Go, Clasgow, Ky ; con- 
stiiut and operate oil and gasoline re- 
fineries , $200,000 Incorporators W. J. 
Olivei, Robert Carlye and L W. Jones, all 
ot Glasgow 


North Shore Finnic Co. lw, Lynn, 
Mass., liber products, $10,000 John J. Sul- 
livan, president ; and Ceorge P. Batchcldcr, 
ID! Kuclrd Ave, Lynn, treasurer and repre- 
sentative 


Fi HOL Ciikmical Co , Inc. New' York, 
N } I (hemieals and chemical byproducts, 
$250,000 incorporators- C McBride, F. 
Katz and J. Polansky Representative* N. 
L Coldstein, 30 Church St., New York 
Sdringfieui Leather Products Co , 

Springfield, O. , operate a leather tannery; 
$120,000 Incorporators John M Cole and 
Lee Ba.vley, both of Springfleh], 

Tri-Me L a iior at< iries . Ini’. Indianapolis. 
Ind ; chemicals and chemical byproducts, 
$50,000. Incorporators: Walter J Le 

Saulnier, Russell V Duncan and A. S. 
Burdick, all of Indianapolis 
Waltham Paper Mill. Inc., Waltham, 
Mass, paper products; $50,000. Harold A. 
Allen, president and treasurer; and R W 
Allen, secretary, both of Waltham 
Norfolk Tallow Co . Inc , Norfolk, Va ; 
soaps, greases, etc. ; $25,000. E. L. Field, 
president, and J. W. Field, secretary, both 
of Norfolk 


Lindkmann Laboratory. Inc., Walling- 
ton, N. J. ; chemicals and chemical by- 
pioducts; 2,000 shares of stock, no par 
value. Incorporators: John W. Heflin, E. 
Maurice Thy vaert and Otto Limiemann, 25 
Kossuth St.. VVallington. 

Apex Rubio r Products Co, Akron, 0. ; 
rubber goods, $25,000. Incorporators 1 N. 
O Mather and Lloyd A. Fas'kt, both of 
Akron 

Acco Oil Co., Tulsa, Olcla . refined pe- 
troleum products; $50,000. Incorporators: 
C L and C. C. Anderson, Tulsa, and Y R. 
Brooks, Okmulgee, Okla. 

Tower (Jasoline & Refinini; Co , Wil- 
mington, Del ; m fined petroleum and by- 
products; $1 ,000, 000 Representative Cor- 
poration Service Co Equitable Bldg, Wil- 
mington 

Lea Mfc Co.. Waterbury, Conn.; 
laiquers, eleetroplating materials, etc ; 
$50,000 Incorporators: K. S leather, 
F W Carroll and John F. Harry. 91 Water- 
ville St Waterbury. 

Kiuweli. & Bascom, Inc, New- York, 
N, Y. ; chemicals; $14,000 Incorporators: 
}\ H. Unworn. C. H. Kldwell and R. F. 
Bacon. Representative; p D Heed, 50 
Union Sq , New York. 

Great Lakes Refining Co. Detroit, 
Mich ; 200,000 shares of stock, no par 

value; refined petroleum products Incor- 
porators. J p Shillaber, \V. Is*slie Miller 
Rial William H. Granse. 1101 Bin in.* Ave., 
Detroit. 

Mural Co, Inc. New- Hi igiilon, S T ; 
paints, oils, varnishes, etc . $50,000 Jri- 
eorporators. J A, E I) and A i*. King, 
Representative. Richard Kelh, 233 Bioad- 
wa.v. New York 

Southwestern Oil Gore., Dover, Del ; 
refined petroleum products. $1,000,000. 
Representative Alley M Magee. Dover, 

Nehtl.br T’roducth ('OKI*. New Yolk, 
N Y. , rubber products. $10,000 Incur - 
jior a tors : J C Kimball and B Cahn 
Representative J. Hlumenthal, 1175 
Broadwaj New York 


Industrial Finances 


Tucker Ghemical Mfg ('o, Inc, Padu- 
cah, K.v . mci eased capital from $25,000 to 
$75,000. for expansion 

Harkitun ( J i a 1 e Go, 71 (Jieene St. New 
York, N. Y. inei eased nipital to $25,000, 
for increased opeiations 

Sunset Petroleum Co . Houston, Tex . 
increased capital from $30,000 to $100,000, 
for geneial expansion 


Chelsea Fijork Mills, 1 
New' Yoik. N Y . reduced 
600,000 to $2,000,000. 


No ,212 5th Ave , 
capital ftom $2,- 


Gilliland Oil Co , 111 Broadwa.v, New' 
York, N. Y. reorganized, is arranging for 
a bond issue of $10,000,000, of which $5,- 
400.000 will be used for extensions and im- 
piovements in plants and for the pun base 
of additional properties P. J. Hurley is 
president and general manager 


Emerald Petroleum Co . Washington, 
Pa , increased capital from $500.1(0(1 to 
$1,000,000 for expansion. 

Standard Soar Co., Emervville, Cal f in- 
creased capital from $500,000 to $1 ,000 tint), 
for extensions in plant and business 


Foreign Trade Opportunities 


Texas 


Texas City- -T he Texas Sugar Refining 
( o., recently organized, has aw aided a gen- 
eral contract to John Monks & Sons, 438 
Broadway. New York engineers, for the 
erection of tin* first unit of its now refinery 
on local site, to be equipped for a capacity 
of 500 tons per annum It will .ost in 
excess of $600,000 

Brown wood- The Mel ons Gasoline Co., 
Dallas, Tex, has commeiued the erection of 
a new gasoline t . fining plant on local site, 
estimated to cost close to $250. ORO. with 
machinery. 

Brkukbnrukjk -Tin* Texas Carbon Indus- 
trie's. Inc., recently organized, has commis- 
sioned ( . K. Springfield, engineer. Austin 
Street Railroad Co.. Austin, Tex., to pio- 
paie plana for tin* construction of a new' 
plant on local site for the manufacture of 
carbon black, estimated to cost about $175- 
000, with machinery. Bert Blair, Mexta, 
Tex,, is president 


Llectra — The Texhoma Oil & Refinl 
t.o. has commenced the construction of 
new local casinghead gasoline plant, to 
equipped to handle 1,500 bill, of oil per di 


PoD.fs tut nettled in any of the following 
opportunities map obtain all available in- 
formation from the linnau of Foreign and 
Donustiv Commerce at Washington or from 
«hm distrut offiee of the bureau. The num- 
ber plan d after the opportunity mast be 
given for th< purpose of identification. 

(Vi ton seed Cakes In whole cargoes or 
huge parcels Copenhagen, Denmark. 
A gem v ---6087 

Ckushi.vo and Pulverizing Plant for 
the manufacture of lime, of a capacity of 2 
to 5 tons |n*r day -San Jose Costa* Rica* 
Pun has. • Quotations, e i.f. Puntaienas or 
Limon Terms 1 Payment against docu- 
ments — 6136. 

Manganese Ore in quantity of 60,000 tons 
annually. Paris, France Purchase. Quo- 
tations, c.i.f. French port. Correspondence, 
French, —6150. 

Asphalt — Good grade of asphalt for 
street paving. Santos, Brazil. Purchase 
and agency. Quotations, c.i.f. Brazilian 
port. Correspondency Portuguese or 
French. — 61 5S. 

Cyanides op Soda 
desla, South Africa. 
c.J.f. Portuguese Bast 


Rosin and Turpentine. Mannheim, 
Germany. Agency. Quotations. c i.f. 
RhJneport or Rotterdam Terms Cash 
upon receipt of sh’pment. — 6163. 

Chemicals, pharmaceutical products, and 
toilet preparations. Rio de Janeiro, Brazil. 
Agency. — 6164. 

Aluminum and Ijcad, 99 pei cent pure, 
in pigs or bars for foundry work, muriatic 
acid in drums, and shed iron in all sizes 
and thicknesses. Sao Paulo, Brazil. Pur- 
chase. Quota! ons e.i f Hantoa -6165 

Turpentine of medium and best quality, 
in shipments of from 50 to 100 bbl, Rotter- 
dam, Netherlands Purchase or agency. 
Quotations, c.i f. Netherlands port. Terms; 
Cash against documents. — 6166. 

Spraying Materials for the various fruits 
grown in South Africa. Johannesburg. 
South Africa. Agency and purchase Quo- 
tations, f.o.b. New York. — 6167. 

Perfumery and Toilet I ‘reparations, 
drugs and chemicals, fancy goods, electrical 
appliances, automobile accessories and spe- 
cialties, and tools of these trades. Melr 
bourne, Australia. Agency. Terms; Cash 
against documents.-— glSA 


AND POTAStt. RIlO- 
Agency. Quotations, 
Africa.— 6162. 
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4 4 T u t-an k h- A men ’ s V eiigeanc e 1 1 
And Its Commercial Parallel 

N EWSPAPER announcements of the illness and 
subsequent death of Lord Carnovan were followed 
by wild stories and rumors suggesting the vengeful 
spirit of King Tut-ankh-Amen as the direct cause. 
Although we attempt to laugh off such foolishness, back 
it comes, this time sponsored by the senescence of Sir 
Arthur Conan Doyle. If this curious mental attitude 
confined itself to explaining the Earl’s untimely death, 
we might ignore it as a form of harmless idiocy; but 
it has more sinister phases. As exemplified by the 
anti-Darwinism of William Jennings Bryan, for 
example, it has been the signal for direct attack against 
modern science in school and college. This is serious, 
to be sure, although ultimately it should stimulate scien- 
tific men to a united effort in defence of science and 
scientific research. 

There is a phase of this superstition, or a credulity 
that is closely allied to it, which affects us more directly. 
It is the peculiar lure of speculation that leads the 
investor into the realm of the questionable enterprise 
and the “blue-sky” security. Given two opportunities, 
one a legitimate, carefully planned manufacturing ven- 
ture and the other a plain, hungry wildcat, a goodly 
share of the investing public will flock to the wildcat 
if for no other reason than the seductive superlatives 
in its promoter’s prospectus. 

Striking examples of wild gambles of this sort have 
recently been unearthed in the government’s investi- 
gations of the use of the mails by fake oil-stock 
promoters’ schemes. At a round-up at Fort Worth, 
Tex., such notable crooks as “Doc” Cook of North Pole 
fame and his “high-powered” publicist, S. E. J. Cox, 
were hauled in along with the evidence that they had 
mulcted the public out of more than $6,00u,000. The 
acting United States Attorney-General in charge of the 
prosecution has stated that credulous investors in this 
country are daily contributing over $100,000 to just 
such flagrant swindles. 

This is the sort of superstition that always has been 
and is still a real menace to progress. It is the old 
drive to get something out of nothing. It is not be- 
gotten of ignorance so much as it is of stupid credulity. 
The crooks do not appeal to the hard-headed men of 
business; they cast their nets for the dull, weary people 
who can’t produce with their heads and therefore must 
labor long and arduously with their hands. Or for 
women without experience in the ways of the world 
who know only that some get rich and some don’t, 
but can't imagine any other reason for it than luck or 
chicanery. How to establish a beneficent guardianship 
for these easy marks who lack the wit to manage their 
own affairs is a never-en^™'* r "* / ' K1zi ™ v Por, ^ ana Q 


and wiser generation of law-makers or law-givers will 
solve it. 9 

In the meantime many of our technical men are pro- 
ducing ideas for legitimate enterprises that are needed 
in industry and are sound in conception, with abundant 
potential earning power. They are desirable in every 
way, but are held back by the lack of funds required 
to launch them. They are kept in check while this 
very stream of wealth seeking “investment according 
to the illusions of its owners passes over the falls and 
under the bridge into the pockets of adventurers. It 
never comes back. 

We are not interested in the notions of the oratorical 
William Jennings Bryan as to the faith of our 
fathers or in the number of ghosts Sir ARTHUR sees 
and hears. But we are interested in a more energetic 
and vigilant administration of justice in dealing with 
those who prey upon the innocent or ignorant and in 
the maintenance of higher standards in the licensing 
of corporations. We need both reforms. 


Profit Sharing 

In a Small Plant 

S OMETIMES we have been guilty of thinking of 
profit-sharing schemes as* sort of frills that only 
the large, rich organizations can afford. They seemed 
to be something rather intangible that belonged in the 
realm of overhead and were properly charged off to 
good will and advertising. Recently, however, we have 
been forced to revise our notions, for our attention has 
been called to a successful system of profit sharing 
which a small Eastern manufacturer of chemicals has 
carried on uninterruptedly for mor| than 17 years. 
Although perhaps not entirely novel, the system is so 
interesting and its results so unique that we should like 
to share its story with our readers. 

The scheme is based, of course, on a contract between 
the employer and his workmen. In return for the work- 
er’s promises to do his work quickly and carefully and 
to give his employer 2 months' notice before leaving, he 
receives a certain proportion of the company’s profits. 
One-half of this sum is given in cash to the employee 
and the other is # deposited to his credit in a savings 
bank. The employer, however, is the sole trustee of the 
savings fund, although it is never allowed to revert to 
him. If the employee dies the fund is given over, with 
interest, to his family. In case of sickness the employer 
can divert a part, or all of it, to the employee, and in 
addition to this relief the worker is kept on the payroll 
at half pay. Should the employee leave the company 
or be discharged for cause, the fund is distributed 
among the other participants at the next division of 
profits. 

In 1905. when the svstem was begun, there were 
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twenty-one profit sharers; today there are forty-two. 
During these 17 years the employees received $40,464. 
The first payment was 10 per cent of the total payroll 
and the last was 21.3 per cent , although in each case 
the proportion of the total profit was the same. What 
do these figures show? Do they prove that the bargain 
has been a good one? A letter from the genera] man- 
ager of the plant addressed to the National Industrial 
Conference Board answers these questions quite con- 
clusively. In this connection the employer writes: 

“Inasmuch as my profits compared to the wages paid 
have increased, it seems to be obvious that the efficiency 
of my workers has improved ; but above all, my own ob- 
servation has convinced me that the morale of my em- 
ployees is much superior to the average and that they 
are more contented and more willing, by far*, than is 
usual in similar establishments. In fact I am satisfied 
that this bargain has been a good bargain — a good one 
for both parties to it — and that the extra money I have 
paid out has been well and profitably invested.” 

If this story has a moral, and we believe it has, it is 
simply this: What’s good for a large manufacturer is 
usually good for the small one provided that it is based 
on sound principles and is wisely applied. Profit shar- 
ing is fundamentally a good policy and it makes no 
difference whether it is carried out on a large or a 
small scale. The results are the same. 


Putting a Value 
On Education 

I N A LATE number of Commerce and Finance E. J. 

Bodman, a banker of Little Rock, Ark., contributed 
an article on agricultural education, a subject in which 
he takes a live interest. If all the farmers of Arkansas, 
he says, had secured from their crops and animals the 
same results as those obtained last year by the 3,000 
pupils taking farm training at rural schools in that 
state, Arkansas’ farm income would have been increased 
by no less than $217,532,000. He further declared that 
of all the people of the United States that have per- 
formed distinguished services and have been rewarded 
with high honors there was but one person out of each 
150,000 who had had no schooling; one out of each 
37,500 who had had a common school education, one 
out of each 1,724 who had completed high school, and 
one out of 187 who had a college degree. Of 5,000,000 
persons with no scnooling only 31 had attained distinc- 
tion, whereas no less than 5,678 out of 1,000,000 persons 
with a college degree had done so. There are 277 times 
as many college graduates in the United States who 
have achieved great wealth as there are wealthy men 
without such a degree. 

So much for that. We all know that it is right and 
proper to be good boys and to study hard and to mind 
teacher. It goes without saying. But here is a com- 
plaint from an eminent professor of physical chemistry. 
“Pm getting fed up with seniors,”' he exclaimed. 
“They’re so sophisticated they are not interested in any- 
thing simple. They don’t know anything — but they 
don’t realize that. When I get a clear, succinct exposi- 
tion of a difficult problem and give it to my post- 
graduate students they chortle with delight. Seniors 
don’t want to know anything that may be expounded in 
simple words. I have to use abstruse terminology with 
them to keep their attention. They eschew curiosity, 
which ought to be their most precious possession. It is 


a quality without which it is useless to approach physi- 
cal chemistry. My post-graduate students, on the other 
hand, are like children. They want to know why and 
to sense every reason. They're busy and they want to 
do something, to accomplish something. They don't 
want frills; they're after facts. 1 have to work harder 
with them , and this involves using the simplest language 
I can find.” 

There are three kinds of men : Those who will get the 
means to solve their problems and satisfy their curi- 
osity, whether they have the “chance” or not. They 
are supreme. Secondly, we have those who profit by 
their opportunities. But the third and largest class 
consists of those who merely take what comes. They 
have no curiosity. They are not worth educating. Their 
proper place is in the yard-gang, digging ditches, or 
at the filing cabinet in the office. There is no place 
for them in our profession. 


An Idealists’ 

Plaything 

HEN you stop to think of it, you will remember 
that many of the greatest of our scientific dis- 
coveries were made with absurdly simple apparatus. 
Doubtless Faraday’s whole experimental laboratory 
could be duplicated for the cost of one intricate testing 
machine. It’s the experimenter rather than the equip- 
ment that counts. 

All of which is somewhat trite and obvious, yet 
strangely enough seemingly ignored by excellent agen- 
cies for fostering research. Some of the investigations 
are started, evidently on the theory that if enough men 
get interested in it, and enough tests are made, enough 
variables introduced and eliminated, then somehow 
from this Irish stew will come the effusive odor of 
inspiration. 

It just doesn't work that way! Some thinker who 
doesn’t need to be co-ordinated will devise a little model 
— only a wooden block sliding on a stick — to illustrate 
the plastic flow of a metallic* crystal and presto, the 
whole mechanism of fatigue failure is explained! Not 
only qualitatively, but quantitatively. Properly de- 
signed, it predicts the action of a metallic specimen 
with uncanny precision. Undoubtedly the model might 
well say for itself, “I could have foretold the whole of 
the results of the tests which have taken you years 
to make.” 

The steady plodder who runs exhaustive (and ex- 
hausting) tests can truly retort that only by comparison 
with his determinations does the model acquire 
credence. True enough. But such a model as Professor 
Jenkin’s (described elsewhere in this issue) helps us 
to understand the true mechanism of fatigue, and 
demonstrates most tangibly the more or less abstruse 
conclusions of the theorist. It points to conclusions 
which can be readily checked. It guides experimenta- 
tion. It furnishes quick and highly probable indications 
of what would happen under unusual conditions: 
unbalanced stresses, occasional heavy shocks, periods of 
rest, duplicate heat treatments — problems which would 
take unthinkable patience and enormous expense to 
solve by direct attack. 

Another great use for such a toy is to illustrate the 
action of ideally perfect material. <f It reproduces the 
essential actions, meanwhile eliminating the influence 
of many obscure variables, whose very existence may 
be unsuspected. Too often a deal of work is done on 
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metal which is of unknown origin and doubtful uni- 
formity. The results apply to that particular experi- 
mental piece, but have questionable generality. Thus 
we come to the dilemma of the committee which tested 
the effect of sulphur in rivet steel. They examined 
minutely several steels, well-made steel too, uniform as 
near as might be except for sulphur. Some differences 
in physical properties were measured, but these varia- 
tions are probably due to something besides sulphur! 
What that something is, is a mystery. In other words, 
unknown material was examined with microscopic 
exhaustiveness; mere repetition of tests is futile. 

It might not be amiss for some experimenters to look 
up from their testing machines long enough to insist 
upon material as uniform as their tests or to devise a 
toy model, a mechanical equivalent. Meantime Pro- 
fessor JENKIN’S plaything approaches the ideal ductile 
crystal so closely that if a sample of metal under 
fatigue test does not agree with the predicted action, 
we shall suspect abnormal metal rather than mistaken 
theory. 

Fluorspar Resources — 

Past, Present and Future 

T HREE principal uses of fluorspar are for flux, for 
enamel and opalescent glass, and for chemical opera- 
tions, such as the manufacture of hydrofluoric acid and 
fluorides. For fluxing purposes it is customarily re- 
quired that not less than 80 to 85 per cent of calcium 
fluoride be present in the spar. The glass and enamel 
grade is usually expected to be 95 per cent or better. 
But for chemical uses, manufacturers generally specify 
spar of 98.5 or 99 per cent purity. All three of these 
grades are available in reasonable quantities today, 
although the American production, which in the past 
has commonly maintained the bulk of the supply of the 
world, is now being supplemented to some extent by 
imports. Those that have studied this subject most 
are convinced that within 5 or 10 years there is likely to 
bo a decided shortage of the better grades of domestic 
fluorspar. All three of the principal groups of users 
will do well, therefore, to consider the situation at once, 
not waiting until the shortage, forecast today, actually 
confronts them. 

These untoward prospects have already induced some 
of the large consumers to purchase important deposits 
or to take options on territory where such deposits are 
believed to be available. The government has also in- 
terested itself in the question and has undertaken to 
determine what foreign sources of flourspar there may 
be that are worthy of future consideration. But there 
is room for the chemical and metallurgical industries to 
attack this problem, particularly from the technologic 
viewpoint. 

One of the most important problems will be the prep- 
aration for using lower grade spar for chemical pur- 
poses, in place of the very high grade now required. 
Perhaps today an 85 per cent spar cannot readily re- 
place the 98 per cent material for the manufacture of 
fluorides, but the time may soon come when the increase 
in cost involved in this use of lower grade material will 
be less than the difference in the market prices of the two 
grades. And this may be expected soon unless special 
means for concentration and refining are developed by 
the mining industry. 

The only alternate source of fluorine is cryolite, and 
present prospects are that cryolite of first quality will 
not be available at a more attractive price than high- 


grade fluorspar. These are practically tne only two 
minerals known that contain fluorine in quantity suffi- 
cient to make them interesting to the fluorine-using 
industries. The logical conclusion from these facts is 
that the use of lowgr grade material will eventually 
come, first as a matter of economy, and a little later as 
a matter of necessity. 

In the case of enamel manufacture and fluxing, there 
are undoubtedly other means of gaining substantially 
as satisfactory results as are now obtained with fluor- 
spar. In some glass and enamel, cryolite is already used 
by many in preference to the combination of fluorspar 
and feldspar. But still further progress in an entirely 
different direction, by the use of other types of enamels, 
may be essential. It is none too soon to begin investiga- 
tion of aUornative possibilities. 

Present conditions indicate that foreign sources of 
supply may be found where high-quality spar can be 
mined in such large quantities as to offset completely 
any prospective shortage from domestic sources. Al- 
though the location and extent of such deposits are as 
yet unknown, it is not until this possibility has been 
thoroughly investigated that we need be at all alarmed 
about the future. Even though such resources are de- 
veloped, however, it will be a distinct advantage to in- 
dustry to have an alternative procedure through the 
operation of metallurgical, enameling and chemical proc- 
esses, without the necessity for using imported spar. 
It all comes down to our old story: Improvements in 
technology are to be preferred to dependence solely upon 
foreign resources. 


Indexing 

Technical Journals 

A CORRESPONDENT writes suggesting that we 
arrange for the compilation of a composite index 
of all that has appeared in Chem. & Met . and its pred- 
ecessors, covering a period of the last 20 years. To 
us such a plan presents two serious disadvantages: The 
cost, although not by any means prohibitive, would be 
out of all proportion to the value to our readers, since 
it is only occasionally that reference is made to what is 
contained in the older volumes. Further, the plan is 
unattractive because it makes no provision for the 
future. If such a task is undertaken only every 20 
ears, it is clear that a sudden burden of work would 
be involved for which a special p|pvision would be 
required. On the other hand, if the index were kept up 
to date, week by week or month by month, its inaccessi- 
bility to the average reader would make it valueless. 
Five or 10 years after one composite index had been 
published a limited though vehement demand for an- 
other would arise. The expense would be considerable 
and, we believe, unjustified. 

Most of the trouble in tracing articles in back num- 
bers is due to the necessity of handling the volumes in 
order to consult the index. We believe that reference 
would be facilita?ed if, in addition to the index bound in 
each volume, subscribers could purchase, for a nominal 
sum, bound or unbound copies of additional indexes, 
covering a period, say, of 5 years. Some of our readers 
have been doing this in the past. If there are others 
that desire this service, we should be glad to have a 
sufficient number of extra copies of our next index 
printed and reserved for special distribution. It seems 
probable that such a combined index, kept continually 
up to date, would prove a valuable addition to the tech- 
nical bookshelf. 



800 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol. 28, No . 18 



Readers’ Views and Comments 


r /in Open Forum for Subscribers 

Th(> editors invite discussion of articles and editorials in Chew. & Met. or on other topics of pertinent interest 


iannufinnflna (innonii. 'inn on ftfi(innnnniiiiiin(innni>nn on nnniiftnfinimniindunnnfiftfKi an min o mi iifj (infill 


The Purpose 

Of a Standard 

To the Editor oj Chemical & Metallurgical Engineering 

SlR: — It seems to me that the three fundamental 
functions outlined in the editorial’ on “The Purpose of 
a Standard” are very clearly and succinctly presented. 
I have no criticism to offer on any one of them. How- 
ever, it seems to mo that the list/ is incomplete. Is not 
a principal purpose, if indeed not the most important 
purpose, the industrial economy which results to con- 
sumer and producer alike by concentrating production 
and utilization on specific products, whether they lie 
defined by purchase specifications, bv nomenclature or 
by denominational standards? 

Subsidiary to the important purpose of bringing about 
industrial efficiency are such matters as: conserving and 
actually making use of the advances in the industry; 
simplifying the processes of production and distribu- 
tion; and cutting down selling costs. 

The attached list of fourteen advantages of indus- 
trial standardization was compiled for a different pur- 
pose than the editorial, but it occurred to me that it 
might be of interest to your readers in this connection. 

P. G. Agnkw, 

N< w Yolk City. Se<r<l:u\ 

Aiuoilrun Engineering SL.imlunE Commitlei . 

Industrial Significance of Standardization 

1. Stabilizes production and employment, since it makes 
it sate lor t he manufacturer to accumulate stock during 
periods of slack orders, which he cannot safely do with un 
unstandardized product. 

2. Reduces selling cost. This is generally overlooked. 
Possibilities of reduced costs are generally even greater in 
distribution than in production. 

3. It. enables buyer and seller to speak the same language, 
and makes it possible to compel competitive sellers to do 
likewise. 

4. In thus putting tenders on an easily comparable basis, 
it promotes fairness in competition, both in domestic and in 
foreign trade. 

5. It lowers u ri if" costs to the public by making mass 
production possible, as has been so strikingly shown in the 
unification of incandescent lamps and automobiles. 

G. By simplifying the carrying of stocks, it makes de- 
liveries quicker and prices lower. 

7. It decreases litigation and other factors tending to dis- 
organize industry, the burden of which ultimately falls upon 
the public. 

8. It eliminates indecision both in production and utiliza- 
tion — a prolific cause of inefficiency and waste. 

9. By concentrating on fewer lines, it enables more 
thought and energy to be put into designs, so that they will 
be more efficient and economical. 

10. By bringing out the need of new facts in order to 
determine what is best, and to secure agreement on moot 
questions, it acts as a powerful stimulus to research and 
development, and it is thus in decided contrast to crystal- 
lization resulting from fixity of mental attitude. 

11. It is one of the principal means of getting the results 
of research and development into actual use in the industries. 

12. It helps to eliminate practices which are merely the 
result of accident or tradition, and which impede develop- 
ment. 

18. By concentration on essentials, and the consequent 


suppression of confusing elements intended merely for sales 
effect, it helps to base competition squarely upon efficiency 
in production and distribution and upon intrinsic merit of 
product. 

14. Standardization is increasingly impotent for the 
maintenance and development of foreign trade. There is 
strategy in nationally recognized ‘‘American” specifications. 

15. The efficiency of competing countries, increasing 
through national standardization programs, is liable to 
transfer competition from foreign markets to our own 
shores. 

10. Joint effort in bringing about standardization within 
and between industries almost invariably leads to better 
understanding and to beneficial co-operation along other 
lines— a step toward the integration of our industries. 


Some Recent Technical Developments 
in Great Britain 

An enterprising Sheffield steel manufacturer is about 
to place on the market a stainless silver, which is the 
result of recent research, probably inspired by the suc- 
cess of stainless steel. The wastage and labor involved 
in cleaning silver articles are quite comparable to those 
now saved by stainless steel, but the difficulty has been 
that in order to obtain the hall mark, the silver content 
of an article must exceed 92 A per cent, which leaves a 
smaller margin for additional ingredients than has been 
found desirable in the production of stainless steel. 
It is stated that the new silver will remain bright for 
about 2 years without cleaning. 

Attention has also been drawn to the claims for 
“Usco” alloy for furnace eastings made by the Inter- 
national Combustion Engineering Co., Ltd. The prop- 
erties of this material are stated to be such that while 
costing about 50 per cent more than cast iron, it will 
last from three to ten times as long at temperatures 
between 800 and 1,000 deg. C. ; further, that the melting 
point is materially higher and while giving a practi- 
cable foundry mixture, the castings have high tensile 
strength and do not crack in use. 

Although steam heating or oil or water circulation 
is generally considered as standard for temperatures up 
to 500 deg. F., a simple device such as the Stirling 
stove, made in Sheffield, England, deserves to be bet- 
ter known and appreciated. The underlying principle 
is the use of a number of special inclined steam tubes, 
the lower ends of which project through the back wall 
of the stove into the furnace, which burns coke. Each 
tube is a separate unit into which a small and definite 
quantity of water has been introduced before it is closed 
up. When heated up in the furnace, each tube is filled 
with steam at a high temperature, which gives up its 
heat to the stove. This, on condensing, runs back again 
to the furnace, the process being continuous so long as 
the fire is kept going. The cost of tubes and furnace 
ironwork to maintain 350 deg. F. in a stove 6x5x5 ft. 
is about $175 and the fuel consumption would be about 
500 lb. of coke per week. The principle should be 
capable of adaptation to other items of chemical equip- 
ment. 
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Methods of Air Drying 

A Discussion of the Theory and Practical Difficulties as 
Well as Comparison of the Different Methods of Drying Air 
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By Edwin C. Holden 

Consulting Engineer, Baltimore, Md. 


T HE number of metallurgical, chemical and other 
manufacturing processes requiring an atmosphere 
of anhydrous or exceedingly low-moisture air for 
advantageous operation is constantly increasing, and it 
is probable that there are many such for which the 
possibility of obtaining dry air has never been con- 
sidered, but which would be greatly impVoved by 
anhydrous or at least arid working conditions. 

In the following notes the attempt is made to give 
theoretical and practical data on the various methods 
of air drying which may assist a plant manager to 
decide upon the practicability of dry air for his require- 
ments. For the same reason British units are used 
wherever convenient. 

The drying of air or other gases, as here discussed, 
is defined as the reduction of the quantity of water- 
vapor present per unit of volume and mass, or its 
complete removal, as distinguished from air-condition- 
ing processes wherein the percentage of humidity is 
controlled by change of temperature without changing 
the mass relations, or where, by washing, steam injec- 
tion, wet filters, etc., the aqueous saturation is increased. 

Air-Drying Methods 

There are four possible methods of drying air - 
namely, by contact with deliquescent or dehydrating 
salts or acids; by compression wilh cooling, condensation 
and separation of condensate; by refrigeration with 
condensation and separation of condensate, and, finally, 
adsorption by substances with ultra-microscopic porosity. 

Heating air, while it reduces the percentage satura- 
tion, does not reduce the mass ratio of vapor to air, 
and therefore does not come within our definition of 
air drying. 

I — Drying by Reagents 

Desiccation by exposure to caustic or other deliques- 
cent salts is effective to the limits corresponding to the 
vapor pressures over them when equilibrium is at- 
tained. 

The important chemical desiccators and their aqueous 
vapor pressures are given in Table 1. 


TABLE I 

Vapor Pressure in mni. of Mercury Over At 

0 Den C 


icon 

CaBrj 
Cut/ 1 a* 
NaOH 
ZnClj 
ZnBr2 


0 09 
0.07 
0 04 

0.28 


At At 

25 Deg. C. 50 Deg. C. 

0.007 

0 18 0. 19 

0 34 I 34 

0 15 I 15 

0 85 2 19 

1.16 6 34 


According to Baxterf the weight of water in milli- 
grams in a liter of air after being dried by various 
agents is 


HiSOiat 50 deg. C 

KOII at 50 deg. C. ... 

NaOH at 25 deg. C. 

CaBrjat 25 deg. C. 

CaC I** at 25 deg. C. .. 

ZnC3*at 25 deg. C. . . 

ZnBri&t 25 deg. C 

^Meaning CaCl„ CaCl* HjO. , , _ a 

tJ. Am. Chem. Soc., voL 88, p. 840, and vol. 88, p. 


0.003 
0.007 
0.16 
0.2 < 
0.36 
0.8 
1.1 

8088, 


Phosphorus pentoxide (I^Oj is the most effective 
desiccator. According to MorleyJ, it leaves not more 
than 1 mg. of water in 40,000 liters of air. Because of 
its cost it is applicable only to laboratory work, and 
even with it absolute dryness is not theoretically ob- 
tainable. • 

With the other salts an atmosphere approaching 
equilibrium is obtained by passing the air through a 
bed or tube newly charged with the lump salts. The 
latter gradually lose efficiency as the surfaces take up 
moisture, and the lumps finally break down or coalesce 
in a sticky mass, so that the operation is intermittent 
and the spent material is corrosive and inconvenient to 
handle. 

These difficulties and the cost of the reagents are the 
practical limitations to this method of drying, but it 
has until recently been the most satisfactory practice 
in the air products manufacturing industry. 

Drying by Sulphuric Acid 

Sulphuric acid of 65.4 deg. Be. (90 per cent) or 
stronger has an aqueous vapor pressure below 0.5 mm. 
of mercury even at 100 deg. C, It is, therefore, an 
excellent desiccating agent when complete contact is 
obtained and if the acid be replaced before dilution below 
90 per cent at 100 deg. C. or 89 per cent at 80 deg. C. 

Concentrated sulphuric acid is an excellent desiccating 
agent in the laboratory, where there is usually ample 
time for diffusion to attain equilibrium. The objections 
to it as a commercial desiccator are the high cost of 
66 deg. BA acid, the impossibility of quickly obtaining 
complete contact without sprays, the danger of entrain- 
ment of add mist from sprays, the corrosive action of 
the acid as it becomes weaker than 50 deg. BA, the 
necessity of acid-proof cooling coils and large quantities 
of cooling water to remove the evolved heat of solution 
and thus maintain the lowest possible aqueous vapor 
tension, and, finally, the high heat consumption and 
costly equipment required to reconcentrate the acid. 
For commercial plants 60 deg. BA acid should be used, 
as higher grade acid is usually made to meet strict 
specifications as to purity and sells at a high price per 
unit of H v S 0 4 content. 

Fig. 1 is a chart showing the vapor pressure and 
moisture content in an atmosphere over acid of varying 
strengths and temperatures. It emphasizes the impor- 
tance of low temperature and indicates the possibilities 
of sulphuric acid Is an industrial drier. The heat due 
to the latent , heat of condensation of the vapor varies 
from 1,073 B.t.u. at 32 deg. F. to 1,007 B.t.u. at 150 
deg. F. plus the heat of dilution, which varies with the 
dilution limits. 

Fig. 2 gives the curves for the heat of dilution as 
calculated by Thomsen, and Knietsch’s determinations, 
which are considerably higher. They indicate that 
diluting from 60 to 50 deg. BA each pound of water 

t Amer. J, Sci., vol. 80, p. 441 (1885). 
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evolves 480 B.t.u., according to Kmetsch’s higher values. 
Each pound of water absorbed will dilute 4 lb. of 60 deg. 
B6. acid to 50 deg. Be. From these data both the acid 
and cooling requirements can be determined, and it is 
evident that drying on a commercial scale to from 1 to 2 
grains per cubic foot is practicable. 

The difficulties above noted have proved serious 
enough, however, to prevent any wide application of the 
sulphuric acid method of vapor absorption even in the 
vacuum process of ice manufacture where the con- 
ditions are favorable. 

II — Drying by Compression 

Compression followed byj cooling and condensation 
produces a compressed air saturated, if enough mois- 
ture be present, to the dew point at the temperature of 
the air receiver or condenser, any excess of moisture 
present being condensed and settled out in the receiver. 
Upon isothermal re-expansion to atmospheric pressure, 
the percentage saturation due to the remaining vapor 
will be equal to 100 divided by the number of 
atmospheres absolute pressure at the condenser. 

In Fig. 3 the curve A shows the moisture content per 
cubic foot of free air after drying by compression to 
the pressures indicated, cooling to 70 deg. F. and remov- 
ing the condensate. The curves B and B' give the horse- 
power developed, in single- and two-stage compressors 
respectively per f,000 cu.ft. of air per minute when com- 
pressing to the pressures shown. Curves C and C' give 
the power developed in single- and two-stage compres- 
sors respectively in removing 1 lb. of water per minute 
front air saturated at 70 deg. F. If the air is originally 
saturated only to 70 per cent, the first half atmosphere 
of compression will be above dew point and a much 
larger volume of air is compressed per pound of water 
removed and in that case over 200 hp. is developed per 
pound of water removed per minute i}t one atmosphere 
pressure and 276 hp. per pound of water removed per 
minute when reducing the residual moisture to one 
grain per cubic foot. 

It. is evident that drying by compression is fairly 
effective at high pressures with low-temperature con- 
densers of ample size to prevent entrainment of mist, 
but it is also apparent that the cost of drying by com- 
pression would be prohibitive unless such compression is 
incidental to some other process. 

In Fig. 4 the power and drying conditions are given 


for high pressures using four-stage compressors. It will 
be noted that the resultant effluent moisture is about 
0.25 grain per cubic foot at 500-lb. compression and 
that the further removal of moisture is then very 
gradual with increasing pressures. 

In operations such as liquid air or oxygpn manufac- 
ture where pressures up to 200 atmospheres are used, 
each cubic foot of compressed air saturated at, say, 70 
deg. F. contains 7.98 grains of moisture, but this repre- 
sents 200 cu.ft. of original free air with moisture 
reduced to 0.039 grain per cw.ft., or 0.49 per cent 
saturation. The compression and cooling have removed 
99.5 per cent of the original moisture. The remaining 
quantity of moisture would, however, be prohibitive in 
the liquefying process, as the ice formed would quickly 
stop the refrigerating coils. The compression con- 
densation' which removes most of the moisture must, 
therefore, be followed by a more efficient desiccating 
method in order to approach an absolutely anhydrous 
condition. 

Ill — Drying by Refrigeration 

The vapor pressure and therefore quantity in a given 
volume of saturated air varies functionally with its 
temperature, hence lowering the temperature of air- 
causes condensation of the excess of water in the air 
at its original temperature over its dew-point content at 
the lower temperature. 


TABU', II 


rinp , 1 )«•« F 

\ njior 1 ’resmire, 

(ir Per Cu Fl 

Volume Dmplami, 

In Hit 


Per Cent 

-40 

0 0039 

0 072 

0 024 

-20 

0 0126 

0 166 

0.042 

-10 

0 0222 

0 285 

0 074 

0 

0 0383 

0 481 

0 128 

4 10 

0 0631 

0 776 

0 211 

20 

0 1026 

1 235 

0 343 

30 

0 164 

1 935 

0 548 

40 

0 247 

2.849 

0 825 

50 

0 360 

4 076 

1 203 

60 

0 517 

5 745 

1 728 

70 

0 732 

7 980 

2 446 

80 

1 022 

10 934 

3 416 

90 

1 408 

14 790 

4.706 1 

100 

1 916 

19.766 

6 404 

no 

2 57b 

26 112 

8 610 


For convenient approximations, Table II gives in 
abridged form the standard psychrometric tables, in- 
cluding the vapor pressure, and weight of water per 
cubic foot in saturated air and the corresponding, vol- 
umes of dry air displaced at various temperatures. 

Thus if it be desired to refrigerate to a dryness of 
2 grains per cubic foot, it is evident we must refrigerate 



FIG. 2— HEAT OF DILUTION OF SULPHURIC ACID, AS 
CALCULATED BY THOMSEN AND BY KNIETSCH 


Btu per lb of Water Diluting to 50 Deg Be 



Gronns Ww+er Vapor pe>r Cubic Foot 
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below 31 deg. F., and for 1 grain below 16 deg F To 
determine accurately the total quantity of water to be 
removed allowance must also be made for the shrinkage 
in ‘air volume proportional to the change in absolute 
temperature as given in the last column of Table 11. 

The power required for refrigeration is best indi- 
cated by an example : 

The theoretical power required to make a heat transfer 
from a cool to a warmer body is: 

Hd - ™ n T '~ Tl 
np - r 33000 v t\ 

in which 

Q = B.t.u. refrigeration per minute. 

T i — Inlet absolute temperature, deg. F. 

T , ~ Outlet “ “ deg. F. 

Let it be required to refrigerate 1,000 cu.ft. of air per 
minute at 65 deg. F. and 70 per cent saturation or 4 75 
grains moisture per cubic foot, to saturated air at 25 deg.F. 
which contains 1.55 grains per cubic foot. 

Z\ = 65 + 460 525 

T 2 ~ 26 4- 400 ::: 485 

The air weighs 75 lb., of which 0.678 lb. is water vapor. 

The cold air has contracted to 924 cu.ft. containing 0.204 
lb. of vapor. 

Q -- for the air 74.32 lb. x 0.2375 x 40 - 706.1 B.t.u. 

•I- for vapor 0.678 lb. X 0.45 x 40 - 12.1 B.t.u. 

d for ice 0.678 — 0.204 = 0.474 lb. 

X (1072 f 144) = 576.4 B.t.u. 

Total = 1294.6 B.t.u. 

It is evident from the above components of Q that more 
than half of the thermal work is consumed in cooling the 
dry air and less than 45 per cent by the water actually 
removed. 

TT 778 40 

Hp ' - 33000 X 1295 625 “ 2 ' 3:) 


To this must be added the factors for the efficiency of 
boilers and engines or generators and motors and refrig- 
erating compressors, radiation losses and the power con- 
sumed by circulating pumps and fans to move the air 
through the system. 

The most efficient modern ice plants make 16 tons of ice 
per ton of coal. Based on reducing the water temperature 
40 deg. F. in making ice, the process involves the transfer 
of 4,089 B.t.u. per minute requiring 7.36 hp. per ton of coal 
per 24 hours. Based on the same efficiency it will require 
634 lb. of coal per 24 hours to refrigerate the assumed air 
current of 1,000 cu.ft. per minute. To this must be added 
riot less than 2 motor horsepower for fans to overcome the 
air resistance of the system. * 

Johnson gives an excellent discussion of refrigeration 
applied to drying blast in his “Blast-Furnace Construc- 
tion/' in which he concludes, by entropy diagram cal- 
culations, that to refrigerate 1,000 cu.ft. of air per 
minute from 85 deg. F. and 70 per cent saturation to 
25 deg. F., with condenser temperature at 85 deg. F. 
will require: 

With single-stage refrigeration 11.56 hp. 

With two-stage refrigeration 7.95 hp. 

With two-stage refrigeration and regeneration... 4.97 hp. 

Each refinement adds to the first cost of the plant, 
and the elaborate regenerating towers required in the 
last scheme would also add seriously to the power 
required to blow the air blast through the system, so 
that the ultimate relative economy is not what it appears 
from the above figures. 

As (he temperature of refrigeration is lowered the 
T — T 

value of and therefore the power required 

rapidly increases and Johnson's curve gives the follow- 

*ln ItLs iliv blast at 1 1 »«- luahi-lla turnarc Mr. Gayk*y allowed 
T r» hp. for cirrulutliiR fans and brim* pimipH when the blast was 
:u.«h»0 cu.ft. per minute. 



Lb. Gage Pressure Lb. Gage Pressure 


FIO. 3 — REMOVAL OF ATMOSPHERIC MOISTURE BY FIG. 4 — REMOVAL OF MOISTURE BY HIGH COMPRESSION 

COMPRESSION WITH CONDENSER AT 70 DEG. F. WITH CONDENSER AT 70 DEG. F. 
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ing figures for*the horsepower required per pound of 
water removed per minute in refrigerating air below 
40 deg. F. by direct expansion, single-stage refrigerator 
with condenser temperature at 70 deg. F. 



Up. 


lip 

At 40 deg. F 

. . 6 

At 20 deg. F 

24 

32 deg F . . 

. 10 

15 deg 1 

. 35 

30 deg. F . . 

12 

10 deg F. 

5 d< v. F 

50 

25 deg. F. 

. 17 

68 


The same relative increase in power consumption 
would apply also to the more economic type plants, and 
it is evident that the economic limit of refrigerating 
temperature and resulting dryness is soon reached 
because of the rapid increment in power required with 
each degree drop. 

IV — Drying by Adsorption 

Adsorbents are bodies having ultra-microsropically 
porous structures which possess such intense capillarity 
that they will selectively adsorb *and condense within 
their pores vapors from air or other gases under con- 
ditions of temperature and pressure above the normal 
liquefying points of the vapors, the action being selec- 
tive in inverse order to the vapor pressures. The action 
is purely mechanical, although it results in the separa- 
tion of chemicals when vapors of different tensions are 
present, and the adsorbed vapors can be recovered in 
concentrated form from the adsorbent by the application 
of heat. 

Natural substances such as clay, fullers earth, bauxite, 
alumina, charcoal, etc., when properly activated have 
this property in varying degrees, but as the pore struc- 
ture and effective capacities of natural substances are 
widely variable, they do not meet the exacting require- 
ments of uniform pore size, high capacity, durability 
and ease of reactivation necessary in most commercial 
processes. 

Silica gel is an artificially prepared porous form of 
pure silica which appears to fulfill these requirements. 
It is made in different types for varying service. For 
water vapor adsorption the “type C“ gel will take up 
30 per cent of its weight of water vapor and still remain 
sensibly dry. After saturation it is reactivated by heat 
without change in ils structure or efficiency. 

Vapor pressures over activated adsorbents have not, 
to the writer’s knowledge, been accurately measured. 
The work done with silica gel indicates that the vapor 
tension over activated gel is lower than over concen- 
trated sulphuric aci^d and higher than over P v 0 5 . 

In a compression oxygen plant a filter of 175 lb. of 
granular silica gel running to the “break point’' (i.e., 
until appreciable quantities of moisture escape the gel) 
ran over 200 hours on a net flow of 120 cu.ft. of free 
air per minute at 50 atmospheres pressure and 68 
deg. F., as against the normal practice of the plant using 
lump caustic potash, when it did not average better 
than 50 hours run. 

A more severe test was a 5-hour run on the same 
air stream as above, except that the preliminary washing 
towers for the removal of CO a were cut out and the gel 
adsorbed CO, as well as moisture, although the gel cells 
were within 20 deg. F. of the critical temperature of 
carbon dioxide. The possibility of removal of CO, by gel 
by slight refrigeration of the adsorber cells to develop 
a little more surface tension in the liquid C0 3 is thus 
indicated. The gel would be reactivated for CO a by 
simple decompression. 

For the partial drying of large volumes where it is 



, hit mt di- 

me. 5— DIAGRAMMATIC LAYOUT OF A CONTINUOUS 
TTIltEE-STAGE CO l J NTER-CURRTCNT GEL 
ADSORPTION PLANT 


allowable to leave 0.1 grain or more of moisture in 
each cubic foot, silica gel is used in pulverized form in 
a counter-current series of applications in order to 
economize on the quantity of gel and of activating heat 
required. Vapor equilibrium is obtained almost instantly 
when proper contact is assured, as the total time of 
air-gel contact in a three-stage laboratory size plant 
is less than one second. 

Fig. 5 is a diagrammatic layout of a continuous three- 
stage counter-current gel adsorption plant such as is 
used for large volume air drying down to 5 per cent 
humidity or over. The active gel is fed into the inlet 
of adsorber No. 1, where it gives the air, which has 
already been twice treated, its final drying. The slightly 
saturated gel is then dropped out of adsorber No. ] and 
fed into No. 2 and thence into No. 3 adsorber, where it 
meets the untreated humid air and receives its sat- 
urating load of moisture and is fed to the activator, 
which is either of the horizontal rotary indirect drier 
type as shown, or a multiple hearth turret furnace 
which is used to advantage for fractional activation. The 
air passing counter-current to the gel through Nos. 3, 
2 and 1 adsorbers then goes through a battery of 
standard bag dust collectors to remove traces of gel 
escaping adsorber No. I and then through a multivane 
fan which balances the resistance of the whole system 
and delivers the dried air at a slight pressure. 

The gel ratio depends upon the humidity of the inlet 
air, the temperature of the operation and the dryness 
required. Thus with a ratio of 0.75 lb. of gel per 100 
cu.ft. of air, the following results are obtained at the 
respective outlet temperatures given using the type 
C gel: 

Outlet Temp., Pete F. Per Cent of Total Moisture llemoved 


80 

92.6 

85 

86 6 

90 

82.0 

95 

78.6 

100 

75 5 

105 

72 9 


The per cent adsorption can be controlled by varying 
the gel ratio, or by the use of cooling coils to lower the 
outlet temperature. 

The power and heat required to perform the operation 
vary with the duty required. In a large installation the 
gross requirements for each 1,000 cu.ft. per minute flow 
are between 70 and 90 kw.-hr. and 3 to 5,500,000 B.t.u. 
per 24 hours, depending upon the original atmospheric 
humidity and the final dryness required. 
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What Is the Life of Silica Gel? 

Experimental Results Show Possibility of Repeated 
Activation of the Gel After Adsorption* 

V ARIOUS gases have been recovered in the past by 
the uhe of silica gel. The process for the manu- 
facture of phosgene may be cited as an example of this. 
In this process, a mixture of phosgene and nitrogen 
is obtained and the phosgene is recovered by passing 
the mixture through silica gel at 0 deg. C., whereby 
phosgene is adsorbed by the gel and the nitrogen al- 
lowed to pass through. The phosgene is then driven 
out by heat and condensed. Silica gel has also been 
used in small-scale plants for the adsorption of nitrogen 
peroxide. Because of its increasing use as an adsorp- 
tion medium for gases, quite extensive teste have been 
carried out on this substance, with very interesting 
results. The object of these tests was primarly to find 
out how many times the gel could be used successively 
without diminishing its adsorptive power. Series of 
runs were made with water, benzene, nitrogen peroxide 
and nitric acid, respectively. 

Simple Apparatus Used for Water Series 

In conducting the test with water, the apparatus con- 
sisted of a flow meter, a sulphuric acid drier and con- 
tainers for the water and the gel. The silica gel used 
was 8 to 14 mesh, made by the Davison Chemical Co. 

To activate the gel the glass tube containing it was 
fitted into a malleable iron pipe, with suitable connec- 




TABL 

i; l. 






Wt. of Gel 

Wt. of Gel 

Atnt. llflO 

Water Ex 

polled 


Before 

After 

Adsorlied 

On Activation 

Run No. 

Adsorption, 

Adsorption, 

G. 

G 

Per 

Cent. 

G. 

Per 

Cent 

1-14 

206.0 

• 245 7 

39 7 

19 3 

40 0 

100.6 

15-28 

203.2 

238 3 

35 2 

17 3 

35 3 

UKLQ 

29-42 

204 3 

238 1 

33 6 

lb 4 

33 5 

99.5 

43-56 

205*6 

238,0 

32 6 

15 9 

35 3 

100 0 

1 56 

204 8 

240 0 

15 3 

17 2 

36 0 

100 0 



TABLE 

11 






Wt of Gel 

Amt 

Ctdie 

Ben sene K: 

spelled 


Before 

After 

Adsorbed 

On Act tv 

ation 


Adsorption 

G. 

Adsorption, 


Per 


Per 

ltun No. 

G 

G 

Cent 

G. 

Cent 

1 20 

210.0 

246 5 

36 5 

17.5 

36 6 

100 4 

21-40 

208 9 

245.1 

3b 2 

17 4 

36 1 

99.7 

41 60 

210 5 

244.9 

34 4 

16 4 

34 2 

100 1 

61 83 

210 2 

244 4 

34 2 

1b 3 

34 3 

100 4 

1 83 

209 8 

245 2 

35 3 

16 8 

30 3 

100 2 


• 

TAB1 

iE 111. 





Wt. of Gel 

Wt of Gel 

Amt 

NOj 

NO* Expelled 


Before 

After 

Ads< 

:>rbed 

On Aetn 

/ation 

Run No. 

Adsorption, 

Ads^ption, 

G 

Per 

Cent 

G. 

Per 

Cent 

1-15 

39 21 

63 70 

24 52 

62.60 

24.48 

99.8 

16-30 

39.94 

63 85 

24 04 

60.20 

24.03 

99.7 

31-45 

39 28 

64.92 

24 65 

65 27 

25.68 

100 0 

46-63 

38 69 

64 52 

25 84 

66.80 

25 87 

100.0 

1 63 

39 22 

64 26 

25 05 

63 86 

25 05 

99 9 



TAW 
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Wt.. of Gel 

Wt. of Gel 

Wt. 

UNO* 

Wt llNOs Expelled 


Before 

After 

Adsorbed 

By Activation 

Run No. 

Adsorption, 

Adsorption, 

G 

Per 

Cent 

G. 

Per 

Cent 

1 

24.35 

40.87 

16 52 

67 8 

16.51 

99 0 

15 

24.28 

39.43 

15 10 

62 0 

14 91 

100.0 

6-10 

24.31 

38 47 

14 18 

58 3 

14 39 

100.0 

11-15 

24.16 

38.64 

14 49 

59.9 

14.51 

100.2 

16- 19 

24 17 

37 98 

13 82 

57.6 

13 Cl 

99.9 

1-19 

24 25 

38 67 

14 42 

59 6 

14 38 

100 0 


tions for the passage of air. This was heated to a 
temperature of 200 deg. C., while a slow current of dry 
air was passed through to remove the adsorbed material. 
The condensed vapors were collected and weighed. 

Air bubbled through water at 20 to 25 deg. C., 
thereby humidified to a uniform degree, was then passed 
through the activated gel in the tube. This vapor was 
passed through at a uniform rate, until the saturation 
point was reached. In most cases the time required 
was from 12 to 15 hours. Having reached this satura- 
tion point, the tube was weighed, then reactivated and 
weighed again. Results obtained appear in Table I. 

These data show that the amount of water adsorbed 
drops off slightly, being 9.3 per cent of the weight of 
the silica gel for the first fourteen runs and 15.9 per 
cent for the last fourteen runs. Considering the occur- 
rence of experimental errors in these runs, it is prob- 
able that extremely high figures obtained in runs 2, 7 
and 13 were in error. Omitting these values, the aver- 
age adsorption for the remaining eleven runs was 18.5 
per cent. The gel itself showed no evidence of disin- 
tegration and was apparently in as good condition after 
the last run as it was at the beginning of the series. 

On benzene runs made with the same lot of silica 
gel as in the runs on water, but with the flow of air 
through the apparatus lowered somewhat, it was found 
possible to saturate the gel in 4 to 5 hours, keeping the 
benzene at room temperature (20 to 25 deg. C.). The 
results shown in Table II point out the fact that the 


nitrogen peroxide container in ice. The gas was al- 
lowed to pass through the gel until the nitrogen-peroxide 
vapors could be seen issuing from the top of the tube. 
The length of time required for this varied from 2 to 3 
hours. Since silica gel was used at Edgewood Arsenal 
to adsorb nitrogen peroxide during its manufacture 
there, particular interest was attached to the determina- 
tion of the life of silica gel vtfien used on this material. 
The results shown in Table 111 show a variation in the 
amount of nitrogen peroxide adsorbed from 60 to 68 
per cent of the weight of silica gel used. The average 
of all runs was 63.86 per cent. The variations shown 
are probably caused by experimental error. The gel 
apparently had not deteriorated in any respect at the 
end of these runs, and it was apparent that its power 
of adsorption was equally as high at the end as at the 
beginning. Because of the fact that the gas used was 
impure it was thought advisable to follow the nitrogen- 
peroxide run with nitric acid. 

These runs were made in the same general manner 
as in the case of the NO,. Commercial 70 per cent 
HN0 9 was used in this series. The temperature em- 
ployed in carrying out this test was from 20 to 25 deg. 
C. It was found necessary to run the air through the 
gel at the rate of 1,000 cc. per minute, over a period of 
about 16 hours, for the gel to reach the saturation 
point. Tabulated results of the experiments appear in 
Table IV. 


adsorption in the first forty runs (17.45 per cent) was 
somewhat higher than that obtained in the remaining 
forty-three runs (16.36 per cent). The gel was ap- 
parently as good at the end as at the beginning. 

To obtain satisfactory adsorption with nitrogen 
peroxide, it was necessary to pack the tube and the 


•Abstract of a report on work done in the research laboratories 
of the U. S. Chemical Warfare Service, at Edgewood Arsenal, 
This work, done by E. M. Faber and H. a. Olson, was supervised 
by W. A. Taylor, chief of the organic department. 


Easier Reading Mercury ITiprmometers 

While mercury thermometers are necessary from the 
standpoint of accuracy, fault has been found because 
they are read with difficulty. The C. J. Tagliabue Co. is 
marketing a new type of tube which corrects this fault 
by showing a broad red band from the top of the mer- 
cury column to the top of the tube. 
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Production of Synthetic Vanillin 
By the Ozone Process 


Design, Construction and Operation of Equipment 
for Commercial Manufacture by a Method Which 
Appears to Hold Many Interesting Possibilities 

By Burton G. Wood 

' 'Iii'tiiicnl Engine**) Eos Yngeles, c a lii 


T HE OXIDATION of isoeugenol to vanillin by 
means of ozone takes place, rapidly at ordinary 
temperatures. In fact the reaction is so rapid 
that it must he retarded or an undesirably large amount 
of resin will be formed. The process is subject to a 
basic patent’ in this country, but it is doubtful if any 
yield could be obtained if the process therein described 
were followed literally. 

In 1904 the Ozone Vanillin Co. was formed in this 
country for the purpose of manufacturing synthetic 
vanillin by the ozone process. 

The company was equipped 
with a wide variety of expen- 
sive equipment. However, the 
plant never attained efficient 
production and was abandoned 
when, seemingly, on the very 
point of success. 

The genera! plan of the proc- 
ess is shown in Fig. 1. The 
ozonized air is drawn through 
the isoeugenol rather than 
being blown through it., because 
ot the difficult) in designing an 
ozone machine that would with- 
stand the pressure. The blower 
cannot be placed between the 
ozone room and the oxidizing 
tower, because the ozone will 
attack the impellers of the 
blower and cause a loss of 
ozone as well as ruUing the blower unless it is kept 
well coated with oil. Another reason for drawing 
rather than blowing the air is that the tower top is 
likely to open up with a slight inside pressure, while 
a slight suction will tend to keep it tight. Accordingly 
the best place for the blower is at the final end of the 
apparatus, making it act as a vacuum pump or so-called 
negative blower. 

The ozone room should preferably be separated from 
the rest ot the plant. A room 10x20ft. is large enough 
to accommodate eight machines of 4 kva.*capacity each, 
or capable of using 32 kva. One air-cooled transformer 
of 4 kva. is placed under each ozone machine. In case 
one machine is out of commission, it is not necessary 
to close down all pf them, or if this machine be tem- 
porarily disconnected, the transformer does not become 
inefficient due to partial load, as would be the case if 
only one large transformer were used. Ventilation 
should be made at the top of the room. In fact, it is 
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well lo have an ordinary exhausting fan to keep the air 
circulating and the room free from ozone, particularly 
if it is necessary to have a man working around one 
of the machines. The breathing of ozone even for a 
short time is very painful. 

The generation of ozone is one of the first difficulties 
met in this process. Many of the patented machines 
designed for laboratory use fail to give satisfactory 
results when used on the large scale demanded by this 
process. The writer, after experimenting with a num- 
ber of standard type machines, 
finally evolved a commercial- 
sized unit that gave excellent 
results. On the large machine 
using plates 22 in. square it 
was found possible to maintain 
a yield of 65 grains of ozone 
per kva. when drawing air 
across the plate at the rate of 

3 cu.ft. per plate per minute. 
Precautions were taken to 
prevent the formation of any 
salts on the face of the plate. 
Each machine was built to use 

4 kva. of power with a tension 
of 9,000 volts. The maximum 
yield obtained with this ma- 
chine was 3 oz. of vanillin per 
kva. 

The ozonized air is carried 
from the ozone room to 
the oxidation apparatus in a 3-in. pipe, which is an 
ordinary iron pipe lined with a shellac coating. All 
turns in the lines are made with tees and the idle end 
of the tee fitted with a 1-in. valve. The 3-in. line runs 
to the bottom of tower 1 (see Fig. 1). This tower is 
made of 24-in. sewer pipe set on a cement foundation. 
Its height is 18 ft. A H-in. outlet pipe is set in the 
base. The tower is partly filled with splash plates or 
balls that will break the flow of the air. It is desirable, 
of course, to get all of the ozone from the air, and this 
is not an easy task. Between tower 1 and tower 2 there 
is a check valve. The second tower is exactly the same 
as the first one; the pipe between the two towers runs 
from the top of the first to the bottom of the second one. 
Tower 3 is made of the same size pipe as the other 
towers, but is only 8 ft. high. This tower is also filled 
with packing except at the lower action. A small 
bronze circulating pump lifts the material from the 
bottom to the top of this tower. The pipe between 
tower 2 and tower 3 runs from the top of the second 


In a previous article in this maga- 
zine (vol. 28, No. 9, p. 399, Feb. 28, 
1923) Mr. Wood outlined the proper- 
ties of synthetic vanillin and dis- 
cussed in a general way the various 
processes that have been proposed for 
its manufacture. He points out that 
the chief eommereial methods depend 
upon the oxidation of isoeugenol, a 
product obtained from clove oil. 
Although the ozone process described 
in this article is not at present in com- 
mercial operation in the United States, 
it is the belief of the editors that the 
interesting discussion points out a 
number of very promising possi- 
bilities. 
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tower to within 2 ft. of the bottom of the third. The 
last tower is made of iron and filled to within 2 ft. 
of the. bottom with iron splash plate or old iron fitting. 
This tower is also equipped with a small circulating 
pump. The pipe from tower 3 to tower 4 runs from 
the bottom of tower 3 to within 2 ft. of the bottom 
of the fourth tower. The blower is connected to the top 
of tower 4, and there is a 3-in. relief valve between the 
tower and the blower. The valve is always opened just 
before the blower is shut down. The blower should 
best be belt driven, sd* that if a line should become 
dogged, the belt will slip off, thus giving relief to the 
system and at the same time indicating trouble. The 
top of each tower should be air tight. This can be ac- 
complished by putting a 2-in. plank cover in the top 
and then packing the joints with cotton and finally coat- 
ing them with water glass. 

Operating Procedure 

The operation of this apparatus is carried out as fol- 
lows: Tower 1 is filled with 150 lb. of isoeugenol and 
100 lb. of sodium bisulphite (40 per cent) solution. 
Tower 2 is filled with 100 lb. of isoeugenol and 75 lb. 
of the bisulphite solution. Tower 3 is charged with 40 
gal. of 10 per cent sodium carbonate solution. Into 
lower 4 is poured 40 gal. of 10 per cent sodium hydrox- 
ide solution. As previously explained, the function of 
towers 1 and 2 is to take the ozone from the air. As 
soon as the ozonized air comes in contact with the 
isoeugenol, the latter is oxidized to vanillin and the 
vanillin enters into combination with the sodium bi- 
sulphite and passes from the reaction sphere. As the 
ozonized air passes through towers 1 and 2, some sul- 
phur dioxide is given off and collected by the air. The 
sulphur dioxide is absorbed in tower 3 and in turn 
carbon dioxide is given off. The air then passes to 
tower 4 and the isoeugenol vapor and carbon dioxide 
are removed by the sodium hydroxide. The air, then 
free from ozone, isoeugenol, sulphur dioxide and carbon 
dioxide, is discharged through the blower. 

Tower 1 contains the largest amount of absorbed 
vanillin, tower 2 the next amount, and a considerably 
smaller quantity will be found in towers 3 and 4. To 
towers 1 and 2 every hour there is added a certain 
amount of 25 per cent sodium bisulphite solution. Fur- 
thermore, the rapid passage of the air causes a large 



FIG. 1— APPARATUS FOR ISOEUGENOL OXIDATION 
BY OZONE PROCESS 



loss of water from the towers which must be replaced 
from time to time. Unless this is done, the bottom of 
the towers will become clogged with crystals of sodium 
sulphite. 

Tt is essential that the sodium bisulphite and vanillin 
react immediately after the latter is formed from the 
isoeugenol. Otherwise the vanillin will be turned to 
resin and lost. 

After 8 hours of running, the apparatus is shut down 
and the bisulphite and oil will separate, from each other. 
The bisulphite liquid is then drawn into the decomposer 
and extractor shown in Fig. 2. 

Extraction of the Vanillin 

The decomposer and extractor consists essentially of 
two parts, the still A and the lead-lined decomposing 
tank B. The bisulphite liquid is drawn into tank B, 
which is provided with a stirring apparatus. The 
charge is measured and a sample titrated against Congo 
red, in order to determine the aqiount of sulphuric acid 
necessary to decompose the bisulphite compound and 
the remaining bisulphite. It is necessary to heat the 
liquid to 80 deg. C. to insure complete decomposition 
of the vanillin-bisulphite compound and at the same 
time to expel all of the sulphur dioxide. The stirrer 
is then started and 30 per cent sulphuric acid is ad- 
mitted slowly through a top opening until the required 
quantity has been added. Heating is accomplished by 
a coil or a booster of live steam may b# used. As soon 
as the temperature of the liquid reaches 80 deg. C., the 
sulphur dioxide begins to come off. This is absorbed 
in a suspension of sodium carbonate or a saturated 
solution of this salt. After the sulphur dioxide is about 
all expelled, air is blown through the solution to remove 
last traces. • 

After this point it is necessary to make sure that 
the liquid is slightly alkaline, and for this purpose it is 
titrated with sodium carbonate solution. Any sulphuric 
acid present materially affects the color of the product, 
for there is always some trace of isoeugenol, which 
chars in the presence of sulphuric acid, especially under 
heat in the still. 

As soon as the sodium carbonate has been added, the 
water is turned on in the cooling coil and the tem- 
perature is brought down to below 75 deg. C. Benzol 
is then admitted till it overflows into the water trap. 
The alkaline vanillin solution is now pumped from the 
bottom of the tank and sprayed on the benzol. As soon 
as the water shows only traces of vanillin, more benzol 
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is admitted through the bottom of the tank B until the 
copper still A is about half filled. The still is run for 
a while, the benzol distilled being run into B at the 
bottom and thus washing the liquid free from vanillin. 
When the liquid in B has been exhausted of its vanillin 
content, the benzol is bypassed and run into a receiving 
tank. Water is now admitted through the bottom of B 
and thus all of the benzol is washed into the still. 
Toward the end the water trap has to be used 
frequently. 

The crude vanillin is now drawn into a receiver, 
where it is crystallized into a very light brown mass. 
It smells strongly of the oil. The extracted liquid in B 
is then run to waste. When the sodium bisulphite 
liquid in the absorber has reached proper strength, it is 
returned to the process, in this way avoidihg much of 
the loss. 

Preliminary and Final' Crystallizations 

The crude vanillin is dissolved in a wood lead-lined 
tank in fifteen parts of hot water containing about 5 per 
cent of a filterehar. After boiling for about 6 minutes 
the mass is pumped through an aluminum filter 
using a rotary pump capable of operating at 60 lb. 
pressure at a rate of 20 gal. per minute. The mass is 
pumped into an aluminum crystallizer. The product 
from the second crystallization is very much improved 
in both odor and color. It has only a slight yellow color 
and practically no odor except when heated on the point 
of a knife. The water from the second crystallization 
is used as dissolving water for the first. The first two 
crystallizations may be made with ordinary water, but 
the third and last should be made with distilled water 
absolutely free from iron. 

In this final crystallization the water is heated to 
90 deg. 0., and the vanillin is added while stirring. The 
stirrer should not have a speed of over 10 to 12 r.p.m. 
As soon as the vanillin is all dissolved, the stirrer is 
stopped and the solution allowed to cool very slowly 
until the first needles are well formed. The stirrer is 
then started and the cooling hastened by the use of 
cooling water in the outside jacket. Continuous stir- 
ring from the time the crystals are dissolved will pro- 
duce fiat plates rather than desired needle crystals. The 
melting point and other qualities will be the same as 
the needle crystals. However, the trade seems to have 
the idea that vanillin crystals must be needle shaped. 
If there is a tPace of iron in the water, it will give 
the vanillin a slight yellow color, which shows up 
especially on being dried. When thoroughly dry, vanil- 
lin has a melting point of about 83 deg. C., although 
a small amount of moisture, 2 to 4 per cent, will lower 
the melting point to 81 to 82 deg. C. 

Magnesite* Production Increases in 1922 

The production of crude magnesite in the United 
States in 1922 was 32 per cent greater than 1921. It 
amounted to 63,487 short tons, valued at $650,742, ac- 
cording to figures compiled by J. M. Hill, of the U. S. 
Geological Survey. Practically all of the magnesite 
mined in 1922 was obtained from the California de- 
posits, of which the two producing the most were that 
of the Western Magnesite Co. at Red Mountain and that 
of the Sierra Magnesite Co. at Porterville. 

During 1922 prior to Sept. 22, when the tariff act 
took effect, the imports amounted to 112,159 tons, valued 
at $1,750,636, as compared with 42,486 tons, valued at 


$592,491, for the 12 months of 1921. There were no 
exports of the crude or calcined magnesite to balance 
the imports in 1922. The exports of magnesia products 
such as pipe and boiler covering were valued at $223,686. 
Of the domestic magnesite used in the year more than 
90 per cent was sold in the calcined form, at an average 
of about $40 per ton. The remainder, sold for chemical 
uses, brought about $11.50 per toil. 

The assurance of good prices upon the passage of the 
new tariff act greatly stimulated the domestic industry. 


“Wood Alcohol” and “Methanol” 

Practice of New Nomenclature Gains Headway — Should Cut 
Down Accidental Poisoning 

The National Wood Chemical Association, through 
(he assistance of W. A. Hamor, assistant director of 
research for the Mellon Institute, has recently issued 
a clear-cut statement regarding the nomenclature of 
wood alcohol. This statement, sent out by F. J. Good- 
fellow, secretary of the association, is as follows: 

“Methyl alcohol, or methyl hydroxide, which is com- 
monly known as wood alcohol, is a dear, colorless and 
poisonous liquid obtained by the distillation of hard 
wood. In its crude state it is readily identified by a 
heavy, pungent odor; but. when refined for commercial 
use, this odor is almost wholly eliminated. Enough odor 
usually remains, however, to distinguish it from ethyl 
(grain) alcohol. Wood alcohol, when ingested in any 
of its grades and in any solution, is dangerously poison- 
ous. However, there is no conclusive evidence that its 
external application or ordinary exposure to its vapors 
is injurious. Cases of poisoning among workmen in 
wood-distillation plants are almost unknown. 

“On account of the large number of casualties at- 
tributed to drinking liquor containing wood alcohol, the 
importance of surrounding its use with every precau- 
tion to protect human life has attracted attention for 
many years, and as a result, numerous protective and 
restrictive measures have been adopted. One of these 
measures is the proposal to discontinue from usage the 
name ‘wood alcohol' and use the scientific term ‘meth- 
anol.’ This term came into scientific usage as a result 
of the action of the International Conference of Chemi- 
cal Nomenclature, which met in Geneva, Switzerland, 
in April, 1892. One of the resolutions adopted at this 
conference was as follows: ‘The alcohol and phenols 
will be called after the name of the hydrocarbons from 
which they are derived, terminating with the suffix ol; 
as, for example, methanol, ethanol, etc.' 

“Soon after that time the term methanol found its 
way into German textbooks, but until 1920 did not come 
into favor with the American chemical profession. In 
that year the late Dr. Charles Baskerville published 
several articles wherein he advocated a general adoption 
by chemists of the correct wscientific term methanol. 
Also Dr. E, J. Crane stated in 1922, for the committee 
of the American Chemical Society on occupational dis- 
eases in chemical trades, that the usage of the word 
methanol was favored, although not required. 

“At the present time, in the New Standard Diction- 
ary, as well as in most of the scientific and trade jour- 
nals, the word methanol is in common usage. The 
subject is of such universal importance that the sug- 
gestion is made to all interested persons to co-operate 
in the effort to establish the name methanol for the 
better protection of those who are not educated along 
chemical lines." 
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The Steam Accumulator 

The Ruths Accumulator, as Used in Europe, 
'Points the Way to Boiler Plant Economies 
for* Users of Process Steam 

* By Ismar Ginsberg 

Consult mg Cli^niioal ICngim-i, New York Citv 

C HEMICAL and metallurgical plants, paper mills, 
rubber factories and other establishments in which 
steam is used as sucji in the manufacturing process, 
must contend with the problem of variable steam 
demand and production. The steam plant is generally 
designed to meet the'conditions of maximum steam 
demand, with the result that during most of its opera- 
tion it is running below capacity. In these plants, 
where steam is used in the chemical process, the 
demand for steam as motive power may be compar- 
atively small, while the consumption of steam in the 
actuai manufacturing process is quite large and at the 
same time intermittent. It is needless to remark that 
steam plants that are run below their capacity in this 
manner do not operate with the highest attainable 
efficiency. 

This condition is accentuated in paper mills perhaps 
more than in any other kind of plant, and it was 
therefore to be expected that the solution of the problem 
should come from the paper industry. One solution 


on the outside no matter what the temperature is 
within. The heat accumulator is connected with the 
steam line in the plant. When the boiler plant, which 
is built for minimum capacity when the heat accumu- 
lator is used, produces steam in excess of what the 
plant requires, this excess steam is stored in the heat 
accumulator. On the other hand, when the plant draws 
more steam from the boiler plant than it can produce, 
then the steam that was stored in the heat accumulator 
in the former case is released and made available for 
use in the plant. The action is entirely automatic and 
is accomplished by the difference in pressure on the 
steam lines actuating double-acting automatic regu- 
lating valves. The advantages of a boiler plant which 
can be operated in this manner, always at its full capac- 
ity no matter what the load may be, are great. The 
apparatus delivers the steam, after storing it for vari- 
able lengths of time as the conditions of operation vary, 
at almost the same pressure at which it was originally 
produced. In one test the steam was stored for about 
3 weeks and practically all of it was recovered from 
the accumulator, the loss being only 2 per cent. 

Absorption and Release of Steam 

The steam accumulator is therefore an apparatus 
that acts like the flywheel in an engine. It stores 
energy and delivers it when required. It is a hot-water 
apparatus, the water absorbing the steam under certain 



lies in the Ruths heat or steam accumulator, an appa- 
ratus of comparatively simple construction, which has 
given very good results in the Swedish paper mills, 
where it has been used for some time. I)r. Ruths is 
a Swede, and although the invention is camparatively 
new, it has already spread to various English plants as 
well as to those on the Continent. The importance and 
practical utility of the apparatus is substantiated by 
no less an authority than Philip T. Dodge, president 
of the International Paper Co., who in a recent address 
said that he deemed the Ruths heat accumulator of 
paramount importance to every paper manufacturer 
in fact to every industry where there is large and 
variable steam consumption. He added that the Inter- 
national Paper Co. was installing one apparatus at 
once and that the other mills of the company will be 
so equipped later on. 

The Heat Accumulator in Principle 

This heat or steam accumulator is nothing more than 
a great tank, filled with water to about nine-tenths of 
its capacity and so thoroughly insulated that it is cold 


conditions and liberating it again at the proper time. 
If the quantity of water in the heat accumulator is 0 
kilograms and the quantity of steam that is absorbed 
is D kilograms, then the total volume after absorption . 
is Q -f- D. If the original heat in the water was q heat 
units per kilogram and that after absorption is q x heat 
units, then the total heat after absorption (Q + D)q x 
is equal to the total heat in the water before absofp* 
tion Qq plus the heat in the steam, which is DX (X * 
being the heat content in the steam in calories per 
kilogram). The complete equation will then read, disre- 
garding heat losses, as follows: • 

Qq + DX =-- (Q + D)q x . 

On the other hand, when steam is being removed 
from the heat accumulator, which of course results in 
the pressure within the apparatus being diminished, 
the magnitude of this diminution can be determined 
from the following equation: 

Q lQl — D t X m = (Q t - D t )q,. 

In this equation no account is taken of the losses that: 
take place during cooling. Consequently the symbol 
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denotes the hfeat content in the steam leaving the 
accumulator. 

Construction of the Accumulator 

The construction of the accumulator may be seen 
from Fig. 1. The apparatus is mftrie in cylindrical form 
and is provided with hemispherical ends. The safety 
nozzle is shown at a, and has for its purpose the limit- 
ing of the rapidity of the removal of steam, so as to 
prevent the boiling over of the contents of the accumu- 
lator when great quantities ol steam are suddenly 
removed from the apparatus or when a tube breaks. 
Thus the introduction of water into the outgoing steam 
pipes is avoided. 

The charging arrangement consists of a horizontal 
distributing pipe b, which is located near the water 
surface and which extends along almost the entire 
length ol the accumulator. To this distributing pipe 
charging necks or outlets, r, are -fastened at equidistant 
points and dimensioned so that equal quantities of 
steam can stream through all these outlets. The 
charging outlets are surrounded by tubular casings, ri t 
formed to produce diffusion ol the steam. These 
tubular casings extend downward until they almost 
touch the bottom of the accumulator. This method of 
charging produces good circulation of the water within 
the accumulator, so that the maximum difference of 
temper at ure noted within tin* water mass is only 0.2 
deg. C. The double-acting valve controlling the charg- 
ing of the apparatus is seen at c, and that controlling 
the discharge of the apparatus is seen at /. The appa- 
ratus is also provided with one or two safety valves, 
an air valve, mud blow-off cocks and the ordinary man- 
holes and hand-holes. 

Location of the Apparatus 

Fig. 2 shows the location of the accumulator in a 
typical steam line. The connection is made in parallel 
with the steam line L t in which the steam demand is 
extremely variable. The, connection between the Ruths 
accumulator and the boiler is made through the auto- 
matic double-acting valve U, which opens at a very 
slight pressure rise, a condition which ensues just as 
soon as the production of steam is greater than the re- 
quirement. When the plant is consuming all the steam 
that the boilers produce, then the valve IJ closes auto- 
matically due to drop in pressure on the boiler side 
of the valve and the total production of the steam plant 
is rendered available. Furthermore, the steam accumu- 
lated in the Ruths apparatus is also allowed to flow 
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into the line L 1 and through the bypass and double- 
acting valve D , into L t and L , as well. 

There are other methods of arranging this heat 
accumulator in the piping system of the plant, buf this 
need not concern us here. Each method must fulfill the 
operating conditions of the plant. Special ( regulatory 
devices are provided as well at the power-producing 
machines and at the overflow valves, which allow the 
excess steam to flow toward the heat accumulator. All 
the instruments may be located on a main instrument 
board, so that the entire operation of the apparatus 
can be observed and controlled from a single point. 

1 his apparatus has been used in several large paper 
mills in Sweden and accurate operating data are avail- 
able on its efficiency. The efficiency of boiler plant 
operation is considerably increased by installing an 
accumulator and it is stated that in one Swedish mill 
the efficiency was increased to 80 per cent and more. 
The fuel saving has been claimed to vary between 15 
and 23 per cent. The largest accumulator is installed 
in the paper mill of A. B. Kaukas in Wilmanstrand, 
Finland. The diameter of this apparatus is 5 m., the 
length 19.5 m. and the capacity 345 cu.m. The accumu- 
lator load is 12,000 kg. of steam. The plant operates 
four B. & W. boilers, each possessing 393 sq.m, of 
heating surface. Before the accumulator was installed 
the boiler plant consisted of 20 fire-tube boilers, run 
by seventy firemen. Now only four firemen are re- 
quired. The efficiency of the plant is 83 per cent. 


National Research Council Provides 
Informational Bulletins 

A useful activity of the Research Information Service 
of the National Research Council in Washington is the 
compilation and issuance in convenient form of sig- 
nificant facts concerning scientific research and its in- 
dustrial relations. 

Often the facts assembled to meet the immediate 
needs of an individual engineer-investigator, firm or 
association are of sufficiently widespread interest and 
general value to justify ' mimeographing, printing or 
publishing. Informational reports thus prepared by the 
Information Service ordinarily are available either at 
cost or free. 

Among the compilations which have been made avail- 
able by Research Information Service or by other divi- 
sions or committees of the National Research Council 
of special interest to engineers lye: 

Bulletin 3. List of “periodical bibliographies and ab- 
stracts of the scientific and technological journals of the 
world/’ 

Bulletin 9. “Funds available in 1920 in the United States 
of America for the encouragement of scientific research." 

Bulletin 10. “Research laboratories in industrial labora- 
tories in the United States, including consulting research 
laboratories." 

Bulletin 22. “Mechanical aids for the classification of 
American investigators, with illustrations in the field of 
psychology." 

Reprint 9. “Reading list of scientific and industrial re- 
search and the service of the chemist to industry." 

Reprint 33. “Informational needs in science and tech- 
nology." 

Reprint 35. “American research chemicals." 

Reprint 40. “The usefulness of analytic abstracts." 

Several lists of scientific and technological bibliog- 
raphies also have been issued. Among them are lists 
of published or unpublished bibliographies of corn and 
corn products, colloid chemistry, geology and geography, 
astronomy, mathematics and physics. 
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Fatigue in Metals* 

Theory of Fatigue Demonstrated by Use of Model- 
Results Predicted by Model Agree With Test Data — Use 
of This Model to Form Basis of Accurate Strength Calcula- 
. t* ons an <l Introduce Fatigue Limits Into Steel Specifications 


By C. F. Jen kin 


4 BOUT a year ago I was asked to read this paper. 

/-% About 6 months ago 1 wrote a paptV, knowing 
1 X that I should be very busy this autumn, and 
made a mode! to illustrate a small point in it. But as 
1 played with the model to learn how to use it, it grew 
too strong for me and took command, and for the last 
t» months I have been its obedient slave- -for the model 
explained the whole of my subject— Fatigue. The 
model destroyed my first paper, and I have been obliged 
to write a new one in haste, putting it off from day to 
day as the model taught me new things. The written 
paper has suffered, but 1 hope you will find my account 
of the model more interesting than the tentative theo- 
ries which filled the old paper. But in any case, 1 can 
speak of nothing else. 

A simple form of model is shown in Fig. 1. It is 
made up of three or more “units” fastened together 
top and bottom. The units are all similar. Each is 
made up of three pieces — a block .4 with a rod fixed 
in it, a block B sliding freely on the rod, and a block C 
sliding on the rod stiffly, the friction being adjustable. 
Blocks B and C are connected by a spring. The model 
may be constructed in many other ways. The only re- 
quirements are (1) that it shall he elastic up to a point 
and then slip with solid friction; (2) that all the units 
shall not slip at once as the load on the model is in- 
creased. This latter requirement may be met in two 
ways-— either by making the friction different in the 
different units, or by making the springs of different 
strengths. The former method is the simpler, and is 
used in all the models 1 shall speak of today. 

The model may he adjusted so as to have different 
properties by varying the friction in the different units 
and also by pushing up or pulling down some of the 
blocks C, so as to give the units initial compression 
or tension. The model will set itself so that the com- 
pression and tension forces will balance. 

Let us choose a three-unit model for the first test 
and give No. 2 unit twice the friction of the two others, 
and give No. 1 unit a small tension, and No. 3 unit 
an equal compression, so that the model will still be 
in equilibrium. Let us imagine that the model is put 
in a static testing machine with an extensometer 
attached and tested in tension. At first it stretches 
elastically, then No. 1 slips, and later No. 3 slips, and 
finally No. 2 slips. No larger force can be applied. 
The load-extension diagram given by the extensometer 
would have the form shown in Fig. 2. This figure is 
easily constructed. The three lines at 45 deg. are the 
load-extension lines *for the three equal springs. They 
slope up to the points at which they slip and then are 

•Paper read before the Royal Aeronautical Society on Dec. 7, 
1922, and reprinted from The Engineer, vol. 134, p. 612. 


horizontal. The graph for the whole model is found 
by adding the co-ordinates of all three. If the model 
were made up of more units, the graph would be less 
angular. V is the limit of proportionality (elastic 
limit). YP is the yield point, FL is the fatigue limit. 
How this is found 1 shall explain later. Now com- 
pare this with Fig. 5, which is a load-strain graph for 
hardened, hut untempered, 225,000-lb. steel. 

Next, let us set the model differently. (Jive No. 2 
unit a certain tension and Nos. 1 and 3 a compression 
of half that amount. The load-strain graph is shown 
in Fig. 3. Compare this with Fig. f>, which is the 
load-strain graph for a well-tempered steel. 

Next, let us take a model of ten units, and give 
eight of the units nearly equal friction and the re- 
maining two slightly less. As 1 pull this model, the 
weakest unit slips first, then the next. As each slips, 
more load is thrown on the rest, and when the first 
of the eight nearly equal units slips, the extra load 
will cause the next to slip at once, and they will all 
slip — Jaek-run-for-mustard. The graph for this model 
is shown in Fig. 4. Compare this with Dalby’s 
photographic model for mild steel— -Fig. 7. 

In this explanation I have 
assumed that when the unit 
slips it becomes weaker, and 
so throws more load on the 
rest. I return to this point 
later. 

But there is another very 
pretty point to notice. Watch 
the model closely. The units 
tend to mc^ve in little jerks, 
not quite smoothly, owing to 
the difference between the 
static friction and the sliding 
friction. These little jerks 
appear in Dalby’s photograph 
of the steel. 

If we compress fllodel No. 2, 
we shall get the lower curve 
in Fig. 3. Note that the elas- 
tic limits are different in 
compression and tension. If 
we carry the test on these 
models round a cycle we shall 
get the hysteresis loops shown 
in Figs. 2 and 3. These have 
the typical shape of metal 
hysteresis loops; curved ris- 
ing lines and straight falling 
lines. The model will thus 
represent any of the typical 



FIG. 1— MODEL REPRE- 
SENTING THREE 
CRYSTALS 
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steels very closely— up to the yield point. I have not 
made it go higher for reasons that I shall explain 
later. 

Now let us see what it does when tested under alter- 
nating loads. To start with, apply a large alternating 
strain to the three-unit model. All the units slip back- 
ward and forward, but as the amplitude of the motion 
is reduced, first one, then another, and finally all the 
units cease slipping. The amplitude now is the largest 
which the weakest unit will stand without slipping. 
The motion is elastic, and, as Bauschinger first stated, 
the metal will stand this motion indefinitely. We have 
found the fatigue limit. When the model comes to rest, 
the units are all stress-free. They are all in what may 
be called the central position. The fatigue limit points 
marked FL in Figs. 2 and 3 were found in tty's way. 

The truth of Bauschinger’s theorem -the identity of 
elastic range and fatigue range — has been confirmed 
by Bairstow 1 ; also by Gough 3 . •Gough invented a test 
which has turned out to be of the greatest value. A 
mirror is fixed on the end of the Wohler test piece and 
adjusted to run truly in a plane perpendicular to the 
axis of rotation. The spot of light is reflected by this 
mirror on to a scale, and as the specimen is loaded 
this spot moves down the scale. If the deflections are 
plotted against the load, the graph is a straight line 
as long as the metal is elastic. Thus the limit of 
proportionality in Gough’s rotating test indicates the 
fatigue limit. The accuracy of this test has been 
repeatedly confirmed both by Gough and Lea for many 
metals. This test gives a method of finding the fatigue 
limit in a few minutes on a single test piece. 

Let Gough’s test be applied to a copper test piece. 
Under static test, copper is not elastic for even the 
smallest load. The stress-strain curve bends off from 
the origin without any straight portion. The model 
representing copper has the maximum possible initial 
stresses in the units, so that one begins to slip the mo- 
ment any load is applied. Applying the alternating load 
to the model, the units will slip into central positions, 
and we shall find a fatigue range as before. But this 
test will leave the units in a stress-free condition, and 

x Phil Trans l\oy. So< , vol 210; see also abstract on p. 820 of 
this Issue. 

*7'?ic Enomrcr, Aug 12. 1921. 


we ought therefore after the test to, find the copper 
elastic. This remarkable result was found experi- 
mentally by Gough, and at my suggestion he repeated 
the test, raising the range gradually first to one-quarter, 
then to one-half, then to three-quarters of the full 
range. In this way, the elastic limit of the copper 
was found to be raised first to one-quarter, then one- 
half, then to three-quarters of the full range. Thus 
the experiment exactly confirmed the prophecy based on 
the model. 

The same experiment is now tying tried on hardened 
225,000-lb. steel. The stress-strain curve — Fig. 5 — we 
have already seen bends off almost from the origin. 
By applying an alternating stress the steel should be 
made elastic up to the fatigue limit, according to my 
theory. 

The fatigue limit we have been discussing above is 
for equal tension and compression loads, but there are 
infinite series of fatigue limits for unequal loads. How 
can their magnitudes be found? Suppose that an 
alternating stress were applied to the model unsym- 
metrically, so that the tension were greater than the 
compression. This might be increased till the weakest 
unit began to slip backward and forward. When that 
occurred we should have reached the fatigue limits 
for these particular unequal loads, and the range [or 
algebraic difference between maximum and minimum 
load] is the same as before. We may go on making 
such tests, making the motion more and more unsym- 
metrical, and the range will remain the same till a 
new limiting condition intervenes — viz., that the maxi- 
mum tensile stress must not exceed the ultimate 
strength of the test piece. This condition reduces the 
range of stress which can be applied by limiting the 
magnitude of the larger load. The graph representing 
the range of stress plotted against the inferior stress 
will therefore consist of two straight lines — one hori- 
zontal at the range for the weakest unit and the other 
at 45 deg. through the ultimate strength — see Fig. 9. 
This graph, according to the textbooks, should be 
Gerber’s parabola — shown in the figure. The model 
appears to fail here. But compare the graph with the 
actual results shown in Fig. 8 from Bairstow’s paper. 
The model is clearly right and Gerber wrong. 

Before considering further properties of the model, 


YP 



YP 




FIG. 4 


FIGS. 2, 3 AND 4 — ELASTIC PROPERTIES SHOWN BY MODEL 

Fir 2 — Crystals of different strength Fig. 3 — A few very strong crystals con- Fig. 4-t-Crystala nearly all of same 
under various Internal stresses. tatnlng large tensions. strength and internal stress. 
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FIGS. f> (i AND 7- -STRESS-STRAIN CURVES OF METALLIC TEST PIECES 

Fig. 5— Quenched high alloy steel. Fig. 6 High ulh.y steel quenched and Fig. 7— Mild steel (photographic rec- 

tempemi ord by Dalliy). 


let us see whether there is anything in the metal which 
can behave as the units in the model behave. The 
crystals are obviously the units. Ewing and Rosenhain* 
have shown that they are elastic up to a point and then 
slip along slip planes. They also pointed out that the 
slip planes lie at all angles with the line of action of 
the load, so that the resolved shearing stresses along 
the planes will have all values from a maximum in 
planes at 45 deg. to zero in planes perpendicular to the 
load. Thus the crystals will not all slip at once, but 
one after another. Thus we see that the known prop- 
erties of the crystals exactly correspond with the 
assumed properties of the model. Finally, Ewing and 
Humfrey* showed that when slipping backward and 
forward takes place the slipping surfaces wear, and a 
crack is ultimately formed, which grows till final 
fatigue failure occurs. Thus our criterion for the 
fatigue limit is correct — viz., that we must have no 
slipping even in the weakest unit. 

But if the model represents the metal so accurately, 
why does it cease to do so at the yield point? The 
ultimate strength of a metal is much higher, but the 
ultimate strength of the model is the same as the yield 
point. It would not be difficult to alter the model to 


make it imitate the real metal, but the additions neces- 
sary for this purpose, would not correspond with any 
reality in the metal. The rise of strength in the metal 
above the yield point is, I believe, due to the mutual 
interferences between the crystals. These must have 
a great effect as soon as there is much distortion — 
that is, after the yield point. The model and my theory 
are therefore limited to stresses not exceeding the yield 
point. 

But fatigue is not quite so simple as this. Think 
of a crystal shearing and then of the two parts Blip- 
ping backward and forward on each other. We should 
expect to find that it required a larger force to shear 
the crystal than to keep it slipping when once it had 
been sheared. In other words, that the adhesion be- 
tween the surfaces would be greater than the friction. 
Experiments show that this is the case. The model can 
be altered so as to show this difference by making the 
sliding blocks grip a collar on the rod, off which they 
slip when the force is greater than the adhesion. How 
will this modification of the model affect the results 
we have already got? I have not time to prove it to- 
night, but you will find that* nothing we have so far 
found is essentially altered till we come to the graph 
of the complete series of fatigue ranges. Fig. 10 
shows the range graph for a five-unit model arranged 
to represent Bairstow’s axle steel allowing 
for the effect of adhesion. Instead of being 
horizontal at the top it rises by steps, but 
these steps may be smoothed out by using 
more units in the model. Compare this with 
Bairstow’s graph for afcle steel — Fig. 8. 
You will see how closely they agree. 

This graph suggested two remarkable 
experiments. If all the adhesions could be 
broken down, then the fatigue limit should 
fall to the value 19.5 tons (44,000 lb. per 
sq.in.). This can be done by bringing the 
metal into the “cyclic condition” by over- 
loading it under alternating stress and then 
gradually reducing the load. All the ad- 
hesictis are broken down by this treatment, 
and the crystals are left in the stress-free 
condition, as we have seen. Tested in this 
condition, axle steel should have a fatigue 
limit 25 per cent lower than in the normal 
condition. I tried this experiment on some 
0.33 carbon steel. The fatigue limit was 
lowered 29 per cent. 

The second experiment was even more 
remarkable. If the steel could be made 
stress-free, and then have its adhesion 


•Fftil. Trans. Roy. Boo., vol. 193 a. 

*Phil. Trans. Roy. Soc., vol. 200, p. 248. 
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reslored, the fatigue limit should bo raised to the full 
adhesion value - 20 or 20 per cent above the* ordinary 
value. I took the sample which I have just described, 
which was in the stress-free condition, and boiled it 
in water for 2 hours. This caused the crystals to heal, 
and so restored their adhesion. 1 then tested it, and 
the fatigue limit was 21 per cent above the original 
value. These remarkable experiments show that the 
fatigue limit of steel can have any value between two 
limits They are shown in Fig. 11. Finally, these 
experiments give a direct measure of the ratio of 
adhesion to friction along crystalline slips, which for 
the steel tested was 1.7. 

Other methods may be employed for raising the 
fatigue limit. If the metal is very slightly overloaded 
in the Wohler test for a few seconds and the load then 
reduced again, the adhesion of some of the crystals is 
broken down, but so little damage is done that the 
sheared faces heal at once and the process can be re- 
peated again and again, each time raising the maximum 
load a little, (lough, at the National Physical Labora- 
tory, raised the fatigue limit in this way 20 per cent 
for the steel already referred to, and Professor Lea 
in Birmingham raised another specimen by rather more. 

These experiments show that healing of sheared 
crystals occurs and that this action may be hastened 
by very moderate temperatures. Also that, the time 
required for healing depends on the extent to which the 
slipping faces have been damaged by rubbing. We are 
thus introduced to a new idea — healing may be taking 
place during a fatigue test, and the ultimate result 
(fracture or safety) may depend on a sort of race be- 
tween slipping and healing. Healing may he thought, 
of as the recrysBillization of the minute quantity of 
metal disarranged by slipping, and it is not difficult 
to see why this takes place easily and quickly when 
we remember that the surfaces between which it occurs 
are parallel arrangements of crystallized m tu rial. 

If healing produces an appreciable effect, it will raise 
the fatigue range above the elastic range and the 
amount it raises the fatigue range will be greater the 
more time there* is for the action to take place — i.e., 
the slower the alternations of stress. A second modifi- 
cation of the fatigue range may occut, due to the fact, 
first demonstrated by Hopkinson, that it tnk^s time for 
the crystals to slip. Hopkinson .showed that for a very 
short duration of stress, say one-thousandth of a second, 
metals were elastic far above their ordinary limit. This 
phenomenon should also raise the fatigue range above 
the elastic range, but will be most effective at high 
speeds. These two actions make it necessary to qualify 
Bauschinger’s general statement on the equality of the 
elastic range and the fatigue range. The magnitude 
of the two effects is being investigated. It seems prob- 


able that healing may be vcrv effeclive at the tempera- 
tures at which some parts of engines- -for example, 
valve springs — work. 

The events occurring m the metal undergoing a 
fatigue test may he examined in other ways. If there 
is friction between the parts of crystals there must b< 
heat generated, and we can measure this heat by observ- 
ing the rise of temperature of the metal. This was 
first done by Hopkinson, and many observers have used 
the method since. The temperature rise follows closely 
on the departure from elasticity — i.e., it becomes large 
when the crystals start slipping. But there is found to 
be a very small evolution of heat at stresses far below 
the fatigue limit, and that the heat gradually increases 
as the load is increased. In other words, there is a 
small elastic hysteresis. The model does not indicate 
this elastic hysteresis, and what it is due to is not yet 
known. 

Temperature observations have brought to light some 
very striking phenomena. When nickel is tested, there 
occur sudden heat hursts which rapidly disappear 
again. They recur every time the load is raised. How 
can these temporary evolutions of heat be explained? 
Consider the model. If it were stretched and com- 
pressed 2,000 times a minute without lubrication, what 
would happen? The sliding block would “run hot and 
seize.” While it slipped heat would be generated, but 
the moment it seized the generation of heat would 
cease. That this may be a true explanation of what 
happens in nickel is confirmed by two striking facts. 
If the heat is due to slipping, heat bursts cannot begin 
below the elastic limit, for this is the point at which 
the first crystal slips. Experiment shows that the> 
do not. Again, if a sample is tested up to fairly high 
stresses and all the crystals which slipped have seized, 
then if the test is repeated on the same sample no 
heat bursts can occur. This remarkable result is also 
confirmed by experiment. The trouble is like an in- 
fantile illness — a rapid rise of temperature, which a day 
or two later subsides, and immunity from the illness 
follows for the rest of one's life. Similar heat bursts 
occur in hard steel, but they last very much longer and 
are less pronounced. 

In 1915 Prof. F. H. Smith and Mr. Wedgwood pub- 
lished a paper 5 on what they call yield ranges, illustrated 
with a very large number of figures showing the results 
of their tests. I have gone through those figures and 
find that a model consisting of only three umts will 
reproduce them all. Of course, the figures given by 
the model are very angular, since ( it has so few units, 
but that defect could be remedied to any extent by 
multiplying the number of units. 

I am not sure if I have made it clear that the model 

r - Journal Iron and Steel Institute, vol. 91. 
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will give quantitative results as well as qualitative. Jft 
is quite easy to construct a model to represent any 
given metal to scale. To show how accurate the results 
are, 1 will give one more illustration. Professor Smith 
summarized a large number of his results in a single 
figure giving yield ranges plotted against mean stress. 
I designed a model of three units to represent the same 
steel, and constructed to scale the corresponding graph. 
Fig. 12 shows the graph of the yield ranges, which is 
very similar to that for the fatigue ranges. On it 
is plotted the superior stress and the mean stress. 
Relow it, the superior and inferior stresses are plotted 
on a mean stress base; the figure is a skew polygon. 
On this, to the same scale, I have drawn Smith’s figure 
representing his test results. The agreement is, 1 
think, striking. If the model could speak it would say: 
“I could have foretold the whole of the results of the 
tests which have taken you years to make.” 

The theory I have outlined, applies to iron, steel, 
nickel and copper. Whether it is true for all metals is 
not yet known. It is not unlikely that brittle materials 
like cast iron may behave differently. It ought to apply 
to fatigue in shears well as in tension, but whether 
it does has not yet been ascertained. 

Perhaps you wish to know the practical end of all 
these researches, and may feel inclined to say : “What 
is the use of your pretty models and fine theories?" 


We hope before long to be able to put figures into 
designers’ hands which will be a sure basis for all their 
strength calculations, figures which will not need fac- 
tors of safety to allow for our ignorance of the strength 
of the materials. W<* hope to introduce fatigue limits 
into steel specifications, so that you will buy your mate- 
rials on the basis of their useful strengths. We hope to 
have methods of fatigue testing as simple as tensile 
tests. We hope to be able to issue instructions which 
will save endless failures of engines. All these things 
are already possible. We have now only to verify and 
confirm before issuing our reports. 

1 will venture to make one suggestion today to all 
engine builders. Never run a new engine on a full- 
power test till you have raised the fatigue limits of all 
the highly stressed parts. This can he done, as Gough 
and Lea have shown, for test pieces by making a series 
of short runs at gradually increasing loads, finishing 
up at the highest overload which the engine will ever 
be called on to exert and slowing down between each. 
No marine engineer ever starts up a ship’s engine at 
full load. He coaxes it up gradually. This may be 
partly to give the bearings time to run in; but the ex- 
periments 1 have described suggest that it ma.\ also he 
most valuable in giving time for the steel to “slip into 
the central position” and to heal. A proper start may 
add 20 per cent to the engine’s strength. 

Radio Principles in Induction Heating 

It is quite recently (since about 1916) that electro- 
magnetic energy intercepted in a secondary circuit has 
been absorbed before it escapes and used for producing 
heat free from the contaminating carbon of the arc 
furnace. 

I n a recent, publication of the Engineering Founda- 
tion the development of the high-frequency induction 
furnace is described by its inventor, E. F. Northrup, 
who developed it with the assistance of G. H. Clamer. 
It is an ironless induction furnace which in its smaller 
sizes is used to melt the precious metals, gold, platinum, 
iridium and their alloys; also samples of carbonless iron 
and its alloys with various metals of the tungsten group. 
In its larger sizes, silver and the base non-ferrous 
metals and their alloys are melted; also nickel and iron 
alloys which must be maintained extremely pure. 

The heating and melting of these materials result 
from the direct transformation of electromagnetic en- 
ergy into heat energy within the substance itself or 
within the walls of a conducting crucible used to hold 
the product heated. If the substance to be heated does 
not conduct electrically, Pyrex glass for example, it is 
nevertheless heated and melted by the same process by 
placing it in a crucible which is made of conducting 
material. 

These ironless induction furnaces, depending as they 
do upon the passing of a high-frequency current through 
an inductor coil,* require for their operation a source 
of current of much higher frequency than the current 
supplied by commercial circuits. So-called “high-fre- 
quency” converters (up to from 3,000 to 30,000 cycles 
per second) of new design have been developed es- 
pecially to meet this requirement. It is but a short 
step, however, to adapt the high-frequency, high-power 
converters which have been developed for transoceanic 
radio transmission to the service of inductive heating. 
Thus, again, the electron vacuum tube arises as the 
genie to do useful things. 
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Trade Custom and Written Contract 

Unambiguous Agreement Cannot He Altered by Oral 
Evidence of Trade Practices 

A sales contract was the basis of an action brought 
by the Youngstown Sheet & Tube Co. against the Etna 
Forge & Bolt Co. The question of custom or usage in 
the trade became one of the main considerations deter- 
mining the final disposition of the case in the United 
States Circuit Court of Appeals, 282 Federal 786. 

Suit was brought on tho contract to recover the bal 
ance of the purchase price of 400 tons of steel bars at 
“$3.50 per cwt M delivered/’ Judgment was entered in 
the District Court for the full amount claimed to be 
due for want of sufficient affidavit of defence. 

Misleading Representations Claimed 

The contract provided that tin* seller was to ship the 
400 tons of steel “at mills’ convenience,” which refers 
to convenience of the 1 plaintiff. Defendant purchaser 
alleged in its affidavit of defence that in the negotia- 
tions for the sale it “made known to the plaintiff that 
it did not require more than 100 tons of steel for 
immediate delivery, but that it would require the full 
amount of 400 tons during the remainder of the year 
1920”; that plaintiff “represented to the defendant that 
there was very little likelihood that any steel on the 
said order could be shipped before the last quarter of 
the year”; that delivery could not possibly be made, 
except from time to time during the fourth quarter 
of 1920; that the price of steel fell shortly after the 
contract was made, and that by a custom of the steel 
trade it was entitled to receive the steel not already 
shipped at the reduced price, and that defendant was 
induced to enter into the contract by these fraudulent 
and misleading representations of the plaintiff, which 
shipped the entire 400 tons within 6 days after the 
contract was made. 

The trial court gave two important reasons why it 
entered judgment against the purchaser of the steel. 
It pointed out, first, that the defendant received and 
unloaded all the steel, notwithstanding the alleged rep- 
resentations, when it was not compelled to do so under 
its theory of the case; second, the court said damages 
(as claimed by the defendant) to be recovered must 
always be the natural and proximate consequence of 
the act complained of, and those results must be con- 
sidered proximate which the wrongdoer from his posi- 
tion must have contemplated as a probable consequence 
of his fraud or breach of contract. Now the defence 
did not charge that the plaintiff contemplated a drop 
in the price of steel, and so the damage demanded from 
the plaintiff was not such natural and probable conse- 
quences of the breach as to have been in the contem- 
plation of the parties at the time of entering into the 
contract. 

The defence contended that the apparent inconsis- 
tency of receiving and unloading the steel when it was 
not compelled to do so was within its legal rights, for 


after discovering the fraud, he had the right to affirm 
the contract and recover damages on account of the 
fraud, or the right to disaffirm it, and he chose the 
former. The court was not disposed to read into the 
contract the allegations as to delivery being made only 
in the last quarter of 1920. If these claims, as to ship- 
ment being agreed upon to be in the last quarter were 
true the court points out that a wise business precau- 
tion would have seen to it that the precise understand- 
ing between the parties was incorporated into the writ- 
ten contract. * 

Rule Cited by the Court 

The contract was written, short and its terms clear. 
The rule of law applicable as approved by the U. S. 
Supreme Court in many cases is: 

“When parties have deliberately put their engage- 
ments into writing, in such terms as impart a legal 
obligation, without any uncertainty as to the object 
or extent of such engagement, it is conclusively pre- 
sumed that the whole engagement of the parties, and 
the extent and manner of their undertaking, was re- 
duced to writing; and all oral testimony of a previous 
colloquium between the parties, or of conversation or 
declarations at the time when it was completed, or 
afterward, as it would tend in many instances to sub- 
stitute a new and different contract for the one which 
was really agreed upon, to the prejudice, possibly, of 
one of the parties, is rejected.” Greenleaf’s Evidence, 
Section 275. 

This is the rule in Pennsylvania, where this case 
originated. In another case the Court of Appeals said: 

“It is almost always true that a written contract has 
been preceded by parol negotiations, and that the terms 
of the contract are thus agreed upon before they are 
reduced to writing. Of course, the parties may leave 
the transaction parol, and if they adopt this course the 
contract must b'* proved by oral testimony in the usual 
manner, but if they put the complete contract into 
writing afterward, they may not contradict or vary the 
writing, unless fraud, accident or mistake has super- 
vened.” (222 Federal 8731.) 

"In the present case the court said on the question of 
fraud that it was so indefinitely and inconsistently al- 
leged that it doubted its sufficiency to sustain the de- 
fence offered or to serve as a basis for damages. In 
any event, the court said, the defendant was liable, at 
the latest on Dec. 31, 1920, for the purchase price of 
the steel, unless the custom as claimed was a valid 
defence. 

The defendants charged that if the plaintiff had ful- 
filled its contract as regards the time for shipment, by 
a custom of the steel trade defendant would have re- 
ceived the advantage of the reduced price of steel on 
so much of its order as was undelivered at the time of 
said price reduction, and would have been entitled to a 
credit of $3,000 upon 300 tons of steel. But the court 
says that if the custom did exist it would not relieve 
the defendant from paying the contract price. Some 
time after the steel had been delivered and accepted 
by defendant the price 'fell. 

The rule as to custom to give it the force of law is 
that it must be notorious, and have existed long enough 
to justify the inference that the parties had it in view 
in making their contract. Such custom must be cer- 
tain and uniform and not loose and variable. 

The court said the custom* if it did exist, could not 
aid the defendant, for the terms of the written contract 
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were clear and unambiguous, that the steel was to be 
shipped “at mills' convenience,” and when so shipped 
defepdant was to pay “$3.50 cwt. delivered.” 

Custom or usage in a trade may be resorted to in 
order to make definite what is uncertain, clear up what 
is doubtful, or annex incidents, but not to vary or 
contradict the terms of a contract. (25 Sup. Ct. 202.) 


Revelation of Trade Secrets 

Defendant Must Disclose Processes, So That the Truth 
May Be Known 

In an earlier decision, but recently reported, the 
federal District Court through Judge Learned Hand 
held that a plaintiff in a suit for infringement of a 
patent may require the revelation of trade* secrets of 
defendant in order to ascertain whether there has been 
infringement. It appears the decision has not been 
appealed. 

The suit was for infringement of a patented process 
brought by the Grasselli Chemical Co. against the Na- 
tional Aniline & Chemical Co., 282 Federal 381, and the 
defendant sought to avoid answering certain interroga- 
tories propounded to it by the plaintiff. Since the suit 
was for treble damages, the defendant claimed the 
privilege to refuse to answer the interrogatories, but 
as the defendant was a corporation, it could not claim 
such privilege. Again it denied infringement in its 
answer in the case and the court held that this denial, 
making up the issue in the case, must be a full and 
complete answer. Interrogatories as here under con- 
sideration are a substitute for a bill of discovery in 
favor of the plaintiff whereunder the latter would have 
been entitled to discovery as to whether the defendant 
practiced the invention. That being a part of plain- 
tiff's case, the court said it was entitled to have an 
answer to the interrogatories which were equivalent 
to the discovery. 

Now to establish its case of infringement the plaintiff 
must prove that the defendant was practicing a process 
made up of several elements. It would be no evidence 
of that fact, says the court, to procure an admission 
that it has practiced a process made up of some of these 
elements, because that would not be the same process. 
But it would be material evidence to procure an admis- 
sion that in its process the defendant used certain of 
those elements. The evidence might turn out to be in- 
sufficient, but that does not make it immaterial because 
it may fail completely to establish the plaintiffs case, 
says the court. 

Truth Must Prevail, Says Court 

In addition the defendant urged that it should not be 
required to disclose its secret processes. On this ques- 
tion the court points that the “situation is difficult, on 
the one hand to secure the plaintiffs right to get 
relevant evidence, and on the other, to protect the de- 
fendant from disclosing secrets which are not material. 
In the end the right of the plaintiff to bring out the 
truth must prevail, in so far as the inquiry is honestly 
limited to the actual issue of infringement.” 

In this case the court says that at the hearing the 
questions could be asked and the defendant would be 
obliged to answer tltem, and hence they could be asked 
by interrogatories in advance. The result may be to 
compel the defendant to disclose how far it goes in the 
process, though it does not use the process as a whole, 
and that might damage the plaintiff, says the court. 


This, however, is an inevitable incident to any inquiry 
in such a case; for if the defendant may not be made 
to answer, the plaintiff is deprived of its right to leafn 
whether the defendant has done it a wrong. 

An earlier case was# cited as holding that a defendant 
may refuse to answer a revelant interrogatory because 
it would disclose a trade secret, but Judge Hand would 
not so interpret the ruling. 


Infringement of Patented Article 

Where Such Merchandine is Not Marked, Notice of Infringe- 
ment Is Prerequisite to Recovery of Damages 

What notice the records of the Patent Office gives to 
the world is involved in an infringement suit brought 
by the FRit Slab Patents Co. against the Northwestern 
Glass Co. to recover damages for the infringement of 
patent 698,542, issued. April 29, 1902, to Orlando W. 
Norcross for improvements in “flooring for buildings.” 
281 Federal 53. 

Section 4,900 of the Revised Statutes of the United 
States provides that a patentee must mark articles 
manufactured and sold as patented and that no damages 
shall be recovered for infringement except on proof 
that the defendant was duly notified of the infringe- 
ment. Therefore where articles sold were not so marked 
or labeled, the court held that a notice of infringement 
was a prerequisite to recovery of damages, even though 
the patentee did not manufacture or sell the patented 
article and only granted licenses to others to engage in 
such manufacture. 

Plaintiff contended that as it had never been engaged 
in manufacturing or selling the patented article it was 
not barred from recovery of damages under the statute. 
The court answers this by saying that it is true that 
under the law a patentee is not obliged to manufacture 
and sell the patented device. But the reason for giving 
some kind of notice to the alleged infringer would be 
as great or greater where the patented product was not 
manufactured or sold by the patentee as where it is. 
And the court held the requirement of notice was not 
limited here. 

Patent Office Record Not Sufficient Notice 

Counsel for plaintiff contended that the record of the 
Patent Office was sufficient notice of plaintiff's patent. 
The court said, however, that if the patentee was within 
the statute for giving notice he must give the notice 
the statute requires, and may not excuse himself by 
claiming that the record in the Patent Office was suf- 
ficient notice. 

The case of the U. S. Mitis Co. vs. Carnegie Steel Co., 
89 Fed. 206, and a number of other cases were cited in 
support of the proposition that when none of the 
patented devices have been made and sold, or where the 
patent is exclusively for a process, the section of the 
statute requiring notice does not apply. In the Carnegie 
Steel case the court there decided the section of law as 
to notice was not applicable where the patent in suit 
was exclusively for a process. But it was here pointed 
out that it was charged and not denied that the infringe- 
ment was “after full notice” of the plaintiff's rights 
under his patent. This case is no authority that the 
statute does not apply where the patentee does not vend 
or sell. The court was not satisfied that any of the 
cases was an authority, and controlling, and therefore 
it thought that, after examining the statute, sound 
reason required applying the statute in this case. 
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Unit Heater for 
Industrial Plants 

The York Heating & Ventilating 
(-orporatiori, of Bridgeport, Pa., has 
recently placed on the* market a unit 
heater which it recommends for in- 
dustrial heating and ventilating 
purposes. 

The makers of this equipment 
claim tor it several advantages that 
have not been embodied in previous 
units of this t\ pe In the first place 
the heating coil is made of the besl 
grade of pipe with ail joint s at both 
headers welded and the whole is 
tested to a pressure of ovei 200 lb 
per sq.m This pet nuts flu unit 
to be used with either high oi low - 
pressure steam as desired Atiotiiei 
distinctive feature is claimed m the 
air-circulating fan This Ian has 
been provided with ball bearings so 
as to insure quiet and vibration 
free operation In tin 1 accompanying 
photograph is shown this unit pi .* 
vided with a bracket on one side 
upon which the motor .is mounted 
and direct connected to the circulat- 
ing fan 

This heater is provided with a 



IMPilOVKh UNIT H HATER 


discharge outlet at the top which 
will direct the air in one. two, three 
m four directions as desired. The 
air inlet at the bottom takes the an 
from all four sides, thus having a 
low velocity of entrance and '’insur- 
ing the removal of the cold air from 
the floor, where it naturallv settle's 
These units are supplied from a 
eapautv of IMG, 000 B t.u ner horn 
and a circulation of .*’,,870 cu ft ol 
air per minute up to a maximum 
tapacitv of 1,850,000 B t u. per hour, 
and 0.820 cu.ft of air per minute 


Horizontal Oil Engine 


count for a saving in lubricating oil. 
In connection with this effort, a 
cast-iron case has been used for 
covering the moving parts, such as 
the crank, rather than a sheet -iron 
case, because it is found that this 



The lugersoll-Hand ('o.. 1 1 Broad- 
way, New York fits, has placed on 
the market a horizontal oil engine 
for which arc claimed numerous 
advantages 


This engine has as its distinguish- *j delivery of 
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effefs a .sav (; o^ r in lubri( ’ atlI1 k r oil. 

iis ‘< '^'no'v;^' 10 : 1 10 c : iuse 

.^acturers claim 


■flashing The manuf 


4,000 h 


fP -hr. for each 


mg feature the employment ol th gallon <d lubnritin'^ 1 oil usl>(i ‘ ^ 


ting; 

mvv h^nzomal oil etc 


Brice system of fuel injection. 1 accompanvnie -'nil* V"* tK a J )h ^»ows this 
this system t he oil is pumped by { m . vv hrn iv.,.,, °^^cine. 
ordmars pump into the lylinc 


through two sprav nozzles. • 
sprays of which impinge one up. 
tlic other. The manufacturer lays 
stress on the fact that the head and 
combustion chamber of the cylinder 
have their surfaces so shaped that 
all points are parallel to the sides of 
these sprays. This is to prevent the 
fuel fog from coming m contact with 
a metallic surface that would con- 
dense it. 

Outside of this one difference, the 
Brice type of oil engine is exactly 
similar to a Diesel engine. The 
manufacturers claim that by the in- 
troduction of this new f type of fuel 
injection they have made a saving 
in mechanical efficiency of 10 to 12 
per cent through eliminating the air 
compressor. In this connection they 
claim that a fuel consumption of 
0.28 to 0.29 lb. of oil per brake- 
horsepower-hour is attained with 
ease. That is, a production of 20 
hp.-hr. per gallon of standard fuel 
is obtainable. 

High lubricating oil economy is 
also claimed for this unit, special 
care having been taken in the design 
to embody such features as would 


Kubhr -fer-Lmed 
a i cid Tank 

^■rt 

i. finite purpose of storing hydro- 
chloric acid, the Hauser- Stander 
Tank Co., of Cincinnati, Ohio, has 
had on the market for some time a 
rubber-lined storage tank. 

These tanks are especially made 
for lining with rubber, having fillets 
and wearing pieces so placed that 
the rubber lining is subjected to the 
least possible wear. The lining itself 
is made of pure rubber from A to i’k 
in. thick and is cemented to the 
wooden tank by a special process. 
The cover is either lined with rubber 
or coated with special pitch paint. 

The tank is provided with a 
Duriron or hard rubber pipe and plug- 
cock outlet. Other equipment of hard 
rubber or Duriron, such as pumps, 
piping, etc., can be used in connection 
with this equipment as desired. The 
manufacturer states that the system 
of storing hydrochloric acid in rubber- 
lined tanks shows an appreciable 
saving over any other method such 
as storage in carboys. 
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The Area Regulator 

The Area Regulator is manufac- 
tured by the Aktiebolaget Area Regu- 
latorer of Stockholm, Sweden, and 
bv British* Area Regulators, Ltd., of 
London, England. This device, which 
is the invention of Mr. Ragnar 
Oarlstedt, is for the purpose of regu- 
lating apparatus in wjjieh variations 
of temperature, pressure, voltage, 
humidity, steam, density or other 
physical quantity occurs. It is m 
use for the purpose of regulating 
numerous types of equipment where 
sensitive and accurate regulation is 
required. 

The principle of operation is as 
follows: The main features of the 
device are a pilot valve and a relay 
operated by a low hydraulic pres- 
sure. The variation in the physical 
quantity which is to be regulated acts 
on the relay. This relay controls the 
pilot valve, which in turn, through 
the amount of water which it allows 
to flow past, operates the mechanism 
which actually controls the equip- 
ment which it is desired to regulate. 

The relay consists essentially of a 
level pivoted on one end and having 
the other end so located that it gov- 
erns the opening of a jet of water 
which reaches the relay from the 
pilot valve. The position of this 
lever, and hence the amount of water 
flowing through the jet, is controlled 
b\ some such element as a copper 
bellows for pressure regulation, an 
ebonite strip for temperature regu- 
lation and other appropriate devices 
depending on the type of physical 
quantity to be controlled. 

The amount of water which flow's 
in the jet controls — through a dia- 
phragm and spring — the position of 
the pilot valve. This pilot valve will 
in turn govern the amount of water 
which flows to the regulating device 
as against that which is allowed to 
flow to waste and hence governs the 
action of this regulating device. The 
regulating device is generally a hy- 
draulic cylinder. The amount of 
water used is small and in most cases 
city pressure will suffice to actuate 
the regulator. 

Up to the present time the in- 
stallations of this apparatus have all 
been in Europe. The majority of 
these have been for the purpose of 
controlling steam or gas pressure. 
Others have been used for the con- 
trol of the temperature of heat-treat- 
ing furnaces. Among the most in- 
teresting applications have been one 
for controlling the position of the 
electrodes for an electric furnace, and 


one for controlling the flow of pulp 
in a paper machine. 


Judelson Drier 

Within the past decade great 
advances have been made in con- 
structing shelf driers. In the old 
type of drier a material was fre- 
quently “casehardened,” or in other 
words, the outside surface was 
dried rapidly and formed a crust, 
leaving the inside still wet. To 
overcome this a number of different 
designs were placed on the ’market 
using # slightly moist air rather than 
absolutely dry air. The drying was 
thus effected more evenly and no 



casehardening resulted. One rather 
serious difficulty with many of the 
designs was the uneven drying of 
the various trays in the drier. In 
other words, the air would pass more 
effectively over one tray than 
another. 

To avoid this the Judelson drier, 
manufactured by the Domestic 
Laundry Equipment Corporation, 
places the trays in such a manner 
as to obtain an even distribution of 
the drying air. This will be seen 
by referring to the sketch, which 
shows the trays fairly wide apart 
at the top of the drier and increas- 
ingly close together toward the 
bottom. 

The air comes into the system 
through the fan at the top and is 
forced down over steam coils at the 
right-hand side of the apparatus. At 
the bottom of the chamber it blows 
underneath a baffle plate and meets 
the return air, which has been 
recirculated. This mixture is the 
drying medium and is distributed 
through the drying trays by means 
of angle-iron deflectors. At the 
other side of the apparatus a large 
fan sucks the air through the trays 


and forces it partly through the 
return pipes, which pass just under 
the top of the drier and partly out 
through the exhaust pipe, shown in 
th5 photograph. A damper in the 
effluent pipe regulates the amount of 
air which is returned to the system 
and thus it is easy to obtain air of 
any degree of humidity or satura- 
tion for drying. Substantial proof 
that the distribution of drying air 
is fairly even is obtained by reading 
the two thermometers in the door 
of the drying chamber. Both the 
one at the top and the one at the 
bottom check during the drying of 
a given material. The equipment in 
addition embodies all the usual fea- 
tures of a drier, being insulated, 
substantially built, easy to control 
and cheap in operation. 


Catalogs Received 

Kwsxs Cm nvxmw (Lxs To. Kansas 
Citx Mo C, it, dogs 111 ami 11 Catalog 

,|om i ib.-M equipment foi doctors hospitals 
and laboratories foi tin* use of nitrous 
oxide, o\\g< n. hxdiogin and oat bon dioxide 
Cntnh>g 11 d« set I Ims apparatus and other 
sp< c i, rlttos used m runner lion vx ith oXV- 
w c Id It i x a lid i lit I ing 

CiKN KHAi. Ki.WTHn- <‘o Schema truly, N Y. 
liullet n I!. 'Ill) de«i i ttnnK synchronous 
motor drive lot ammonia rompt essorN, and 
Mull.. im 4 tfl.or.'t, describing n portable tim- 
ing de\ i< » width Is usod to supplant the 
stop watch in r uniieotton with thntriK instru- 
ments and other appliances, 

I ik I, hap Stkxm Terrill n h Fo . Trenton, 
N ,1 I 'uldir at Ions Kin;. I, Finland El»ti3. 
Kimi dost i iln h the use of I >e David equlp- 
tm ni In the textile dyeing and finishing 
plain of the I ’lilted States Finishing Do 
at Norwich <‘<-1111 Bulletin F10:>2 describes 
an installation of lie Laval steam turbine 
equ'prnont in 11 bvptoduot coke plant of the 
Now Lor, land Furl & Transportation Fo. 
at Everett. Mass Bulletin HHI5S describes 
t ho ust ol I >0 Laval centrifugal pumps In 
an it t igation piojorl in California 

Ajax Elk* tkotiikkmic Coni’ Trenton. 
\ .1 I Juliet in 2— Describes the Ajax- 

Noithrup la-kva converter and small fur- 
nace foi tempera t m os up to 2.000 which 
is us«d foi electric fuinace work in the 
la hoi alor \ 

Dhavkk <\>im* , East Chicago, lnd Bulle- 
tin r.ofl, Fob 1, 1022 A new issue of the 
r haver Foi potation's bulletin on Zeolite 
Watoi Softening ^ 

Sr i.uvan Maoiunkky Co. Chicago, 111 — 
Circular 72-C A handbook on rock drill 
steed, tM-atlng of i I h selection, heating, 
foi ging and tempering This catalog also 
contains instructions foi' the care and use 
of drill shaipeners and drill steel furnaces 

Spkkhi! Enciinbkhinu Co , Detroit, Mich. 

-Pamphlet 211 A leaflet covering the 
Specie design of the Doherty direct con- 
densation apparatus for water # g»H, known 
as the* Dohcrtv washer-cooler, 

WicHTiNCiimrsw Epwctkio & Do., 

Fast Pittsburgh, Pa. — Severn I new leaflets 
as follows: No Kill, describing Type AF 
automatic auto-starters for polyphase 
squirrel cage Induction motors No 1161- 
• A. describing large squirrel cage induction 
motors of Tv pc CF No 176a, describing 
motors for Westinghouse-Baldwln mine 
locomotives. series {400 No. 2390-A, de- 
ser i birig Tvpe 10 engine-driven alternfrting 
current generators No 240(1, describing 
Type F- 1 0 oil c irc uit breakers, No. 3499- 
\, deHei Ihlng Type (*F control switches. 

Sr’HirTTK-KoBKTlNO Co, Philadelphia, Pa. 
— Bulletin 4-F. describing the Koe.rtimf 
venturi stack draft system. Bulletin 7-0. 
describing the Knotting centrifugal add 
pump Bulletin 17-A, describing the 
Koerting gear pump for viscous liquids. 

Sw’bnson Evaporator Oo.. Harvey, 111. — 
Bulletin P-123. A new bulletin describing 
the Swenson reclaiming machinery for 
soda or sulphate processes, for use in pulp 
and paper mills. " 
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Elastic Limits of Fatigued Steel 

Leonard Bairstow read a papei be- 
fore the Royal Society of England 
(Pkilono)>h ical Transactions , vol. li 1 0 A , 
p. 35) on “Elastic Limits of Iron and 
Steed Under Cyclical Variations of 
Stress/' in which he described a series 
of experiments on an “axle steel” con- 
taining C 0.35 per cent, Mn 0.75, and 
with yield point 50,000 lb. per sq.m , 
maximum strength 85,500 and elonga- 
tion in 2 in. 33.5 per cent. Similar 
experiments gave consistent result;? on 
a harder bessemer steed and Swedish 
iron. Ilix tests were made on small 
tensile specimens mounted in a single- 
lever tension machine, so arranged that 
stresses eould be alternated leisurely 
and automatically. A delicate optical 
extensomoter measured the changes in 
length during the operation of the ma- 
chine, studies being taken at intervals 
after the specimen had adjusted itself 
to conditions. 

First tests on the axle stead were 
made with the stresses alternating be- 
tween a stress of 31,000 lb. per sq.in. 
in tension and the same amount in 
compression. For several thousand 
repetitions of stress the steel was truly 
elastic— i.e., a stress-strain curve was 
a straight line going through the 
origin. As the test progressed, how- 
ever, a slight hysteresis loop showed up 
in the stress-strain curve even when 
working between the same limits — 
that is, the line representing conditions 
during loading bent slightly, then as 
the load was released the specimen 
recovered in an elastic manner ami 
drew a straight line. Conditions were 
exactly opposite during the compres- 
sion cycle. The total stress-strain 
curve therefore appeared as a loop, the 
width of which represented the per- 
manent set caused by one repetition 
of the load. After 19,000 repetitions 
of -4-31,600 this ^“cyclical permanent 
set” measured by the width of the 
hysteresis loop equaled 11 per cent 
of the original elastic change. This 
loop, however, is fairly narrow com- 
pared with others obtained on heavier 
loading, and the author thinks that if 
the load alternated between 29,000 lb. 
per sq.in. In tension and 29,000 lb. per 
sq.in. in compression, the specimen 
would act in a truly elastic manner. 
In other words, the “superior” elastic 
limit of the original bar as determined 
by alternating load is 29,000 lb. per 
sq.in. in tension; the “inferior” elastic 
limit is 29,000 lb. per sq.in. in com- 
pression and the elastic range for 
symmetrical load is 58,000 lb. per sq.in. 

After 19,000 repetitions the load was 
changed to 33,500 lb. per sq.in. in ten- 
sion and compression. The narrow 
hysteresis loop immediately widened 
and gradually attained a certain 
width. Increasing the number of repe- 
titions does not seem to change this, 


except that for very heavy loads it 
actually seems to decrease somewhat 
from the width assumed just after 
readjustment, to the increased load. In 
othei words, the specimen has ap- 
parently a “self-healing” property. 

Loads wore increased by steps, after 
the previous set of conditions seemed 
to he stationary. As the hysteresis 
loops widened, they continually showed 
the sunm nature; the curve on loading, 
either in tension or compression 1 , is in- 
elastic, but the specimen recovers in 
a truly elastic manner. Just before 
the specimen broke the extensometer 
was working perfectly and measuring 
distances equal to 1/100,000 of the 
length of the specimen. Therefore, the 
damage which is done by fatigue 
stresses is extremely localized. “It 
would appear that individual slips in 
Ihe crystalline grains cannot have in- 
creased their extent prior to failure 
due* to repetition.” 

To study the effect of unequal 
stresses, a first series fixed the maxi- 
mum at 41,000 lb. in tension. The 
range of stress was increased by re- 
ducing the minimum stress, starting 
first at 18,500 lb. per sq.in. in com- 
pression. As this loading was repeated 
the stress-strain curve (which origi- 
nally was truly elastic) gradually de- 
veloped a hysteresis loop, and after 
27,000 cycles, the width of this loop 
remained constant. On relieving the 
load, the specimen was found to have 
acquired a permanent extension, oven 
though the maximum stress, 41,000 lb. 
per sq.in., is considerably below the 
yield point (50,000). As the loading 
continued this permanent extension in- 
creased at a very small but steady 
rate. Increasing the stress range by 
changing the compression stress to 
21,800 lb. per sq.in. immediately in- 
creased the width of the hysteresis 
loop. No sudden increase in the per- 
manent extension occurred, but it in- 
creased at a more rapid rate. In other 
words, if the permanent extension were 
plotted against the number of repeti- 
tions, it drew a straight line sloping 
upward at a slight angle. Every 
increase in the range of load was char- 
acterized by an angle in this line — 'the 
slope became steeper. The shape of 
the hysteresis loop remained exactly 
similar to that observed during sym- 
metrical loading — i.e., the metal was 
plastic during half its loaded cycle, and 
perfectly clastic during the first half 
of the unloading cycle. The stress- 
strain curve is symmetrical about the 
average stress rather than about the 
zero load. 

A second series of experiments with 
unequal stresses was then made with 
the superior stress at 52,000 lb. per 
sq.in. (still below the yield point) and 
the inferior stress at zero. The steel 
acted in a perfectly elastic manner 
until 2,000 repetitions had passed, then 


Important Articles 
In Current Literature 

More than fifty industrial, technical 
or scientific periodicals and trade papers 
are reviewed regularly by the staff of 
Chnn ( ( Met. The articles listed below 
have been selected from those publica- 
tions because they represent the moat 
tonspicuous themes in contemporary 
literature, and consequently should be 
of considerable interest to our readers. 
Those that arc of unusual Interest will 
be published later in abstract in this 
department , but since it is frequently 
impossible to prepare a satisfactory ab- 
stract of an article, this list will enable 
our readers to keep abreast of current 
literature and direct their reading to 
advantage The magazines reviewed 
have all been received within a fortnight 
of our publication date. 

This Use ok Breathing Appliances 
in Chemical Works Leonard Levy. 
Chemical Age (lAttidon), April 7, 1923, 
pp. 362-3. 

The Centenary ok the Alkali Indus- 
try" in England (To be rout'd ) Anon. 
Chemistry rf Industry, April 20, 1923, 
pp 883-6 

Tiim 1 'RINC1PLK8 OF Transference OF 
Heat. (To be rent'd ) Geoffrey J. 
Greenfield Chemistry <( Industry. April 
20. 1923, pp 390*2. 

Manufacture of" Sodium Thiosul- 
phate L Hargreaves and A. C. Dun- 
n Ingham J Nor. Chrtn hid . April 13, 
1923, pp It 7 - 1 !» 4 t 

.Joint Conference on Corrosion Prob- 
lems Chemical Agi (London). April 
14. 1923, pp. 394-6. 

Seaboard Liquid Purification Proc- 
ess. 11 It. Broker. Oas Agt-Rccord, 
April 21, 1923, pp. 499-500 

Keeping 1/OST Time Within Bounds. 
James J Martindale Factory, May, 
1923, pp 518-520. 

Lighting the Factory. S. G. Hlbbon. 
Factory. May, 1923, pp. 523-526. 

Trends in Management. William 
Leavitt Stoddard. Factory, May, 1923, 
pp 528*529 

Lignite Char- Its Production and 
Possum, PIES. O P Hood. Mechanical 
Engine* ring. May, 1923, p. 282 

Aluminum Bronze as an Engineer- 
ing Material, W. M. Corse. Mechanical 
Engineering, May, 1923, pp. 283-4. 

Management Engineering in the 
Paper Industry. R. b Wolf. Mechanical 
Enguu ertng, May, 1923, pp. 295-6. 

The Otl Vkntijri Meter Ed S. 
Smith, Jr. Mechanical Engineering, 
May, 1923, pp. 297-298 

LES AcCUMULATKURS DE V APE UR. M. 
Emnnaud La Technique Moderns, April, 
1923, pp 193-197. 


a rapid permanent extension occurred; 
simultaneously a hysteresis loop de- 
veloped to measurable quantity, but 
remained stationary in width from 
8,000 to 15,000 cycles. During this 
time the permanent extension remained 
nearly constant. The author thinks 
that a slightly lower range would 
have stabilized both these conditions 
and the steel would have been stable, 
even though a slight hysteresis loop 
would have been observed. This might 
have remained temporarily, but “there 
is every reason to believe that it would 
have disappeared by recovery if suffi- 
cient time were allowed. An extension 
of 0.2 mm. would have been produced 
in the process of raising the superior 
elastic limit from 29,000 to 51,500.” 

Other tests were made, one series 
starting with a maximum of 63,700 lb. 
per sq.in. in tension and an inferior 
stress of 17,000 in tension. Since the 
superior stress is above the yield point, 
a permanent extension occurred at the 
first load, but did not progress. A 
very narrow hysteresis loop was ob- 
served, gradually growing narrower. 
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Other tests starting with a superior 
load of 77,000 lb. per sq.in. in tension 
and an inferior load of 42,500 lb. in 
tension acted in the same way. In 
this series the hysteresis loop gradu- 
ally decreased in width and finally 
traced a straight line. Increasing the 
range by decreasing the lower limit to 
34,000 lb. per sq.in. in tension did not 
change these conditions. Further de- 
crease, however, immediately increased 
the hysteresis loop and caused the per- 
manent extension to i«icreasc. How- 
ever, the loop was very narrow even 
later when the extension was increas- 
ing rapidly to failure. 

In general, it was found that the 
hysteresis loops were similar for all 
fatigue stresses: they contain evidence 
of elastic recovery for one-half the 
cycle. The width is greatest at equal 
and opposite stresses, decreasing in 
width as the load is unbalanced. It is 
probably zero at the limit. Perma- 
nent extension due to a superior load 
above the elastic limit rapidly grows 
when the piece nears failure. At the 
beginning of a test a large permanent 
extension may occur on the first over- 
load, but if the stresses arc not ex- 
cessive remain stationary as the hys- 
teresis loop approaches zero. In these 
circumstances the author thinks that 
the specimen may be safe — that is, 
acting in a truly elastic manner — even 
though at first it appears to have a 
cyclic permanent set. An experiment 
illustrative of this point is on a bar 
of Swedish iron which was strained 
between 20,000 lb. per sq.in. in tension 
to 18,500 lb. per sq.in. in compression. 
It acted in an elastic manner to 100,000 
repetitions, and suddenly developed a 
hysteresis loop, which remained con- 
stant, even up to 1,000,000 repetitions. 
The specimen was unbroken, and was 
laid aside for months, after which it 
was tested again in a similar manner. 
Its elasticitv was completely restored. 
Therefore the author is of the opinion 
that the appearance of a narrow hys- 
teresis loop is not necessarily a sign 
that failure impends. 

The accompanying table contains ap- 
proximate data on the elastic ranges 
under these cyclic tests. If the range 
of stress is plotted against the mini- 
mum (inferior) stress the curve shown 
in Fig. 8 of Prof. Jcnkin’s article on 
p. 813 of this issue may be had. 

EIASTIT RANOE OF AXLE STEE1. 


sq.in. The latter figure might be called 
the “natural” elastic limit. “Below 
the static yield point, iron and steel 
appear to be capable of maintaining 
an unstable condition for a consider- 
able time against cyclical variations 
of stress which ultimately produce a 
considerable change of length. Bausch- 
inger’s ‘primitive’ and ‘natural’ elas- 
tic limits really state that ordinary ex- 
tensometers are not sufficiently sensi- 
tive to detect the first signs of want 
of elasticity, and that fatigue increases 
these signs to recognizable magnitude.” 

Bairstow then goes on to compare 
the elastic ranges which he determined 
by the same methods described above 
for Swedish iron, axle steel and hard 
bessemer steel with similar materials 
actualfy tested in fatigue under un- 
balanced stresses by Wohler. These 
curves are reproduced as Fig. 8 of 
Prof. Jenkin’s paper, p. 813 of this 
issue. The agreement is so verv good 
that the author believes it establishes 
the identity between elastic range and 
safe fatigue range. He, therefore, re- 
states Bauschinger’s theorem as fol- 
lows: “The superior limit of elasticitv 
can be raised or lowered by cyclical 
variations of stress and at the same 
time, the inferior limit of elasticity 
will be raised or lowered by a definite, 
but not necessarily the same, amount. 
The range of stress between the two 
elastic limits has, therefore, a value 
which depends only on the material 
and the stress at the inferior limit -of 
elasticity. This elastic range of stress 
is the same in magnitude as the maxi- 
mum range of stress which can be 
repeatedly applied to a bar without 
causing fracture, no matter how great 
the number of repetitions.” 

Can Gasoline Be Made From 
Animal and Vegetable Oils?* 

The motor fuel problem in France 
is a peculiar one and its solution would 
justify unusual methods. The fact that 
France is dependent upon foreign 
sources of supply for petroleum has 
led to an intensive investigation of 
various substitutes for mineral oils. 
Most of the attempts to solve the motor 
fuel problem have turned around 
alcohol, naphthalene and various other 
substitutes that have been tried in other 
countrie with varying degrees of suc- 
cess. There is one raw material, how- 
ever, which France seems to possess in 


rxmoR STRESS 
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StrpRR 

— 29 oon 
- 17,000 
0 0 

i 18,000 
- 14,000 
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T.b/Sq To 
58,000 

56.000 

52.000 

45.000 

42.000 


Superior 
Stress 
+ 29,000 
+ 19,000 
+ 52,000 
+ 63,000 
+ 76,000 


If this steel is tested in a tension 
machine in the ordinary way, it acts 
in an elastic manner and acquires no 
permanent set up to 56,000 lb., where- 
upon the yield point occurs and a rapid 
permanent stretch occurs. However, 
the above-described experiments show 
that an unbalanced cyclic load with a 
maximum less than the yield point will 
develop a gradual permanent exten- 
sion. This occurs at any load below, 
the yield point and above 29,000 lb. per 


an almost inexhaustible supply, that 
has only recently been considered in 
connection with the possibilities of 
developing a gasoline substitute. The 
crude vegetable oils that the French 
colonies are able to produce in almost 
unlimited quantities have previously 
been used solely as food products or 
in the manufacture of soap, paint, etc. 
They have never been used for com- 
bustion, except in certain special Diesel 
engines and then only on a small or 
experimental scale. 

•An abstract nf a papftr by Prof. A* MaUho 
of Toulouse, France presented at the Inter- 

. j 1 T 1/1 US iota tn Pill" * 


Ghimie et Industrie, February, Trans- 

lated by Joseph F. Shadgen, Consulting 
Engineer, New York City. 


The work of Professor Mailhe, an 
associate of Sabatier at Toulouse, has 
demonstrated that by a catalytic de- 
hydration these oils may be disin- 
tegrated to yield water, acrolein, com- 
bustible gases and low-boiling liquids. 
The catalyzers used were magnesium 
oxide, kaolin and alumina. This process 
is then followed by hydrogenation, 
using metallic copper, preferably elec- 
trolytic, ns a catalyst. Its action is 
less pronounced than that of nickel and 
iron, and therefore it causes less carbon 
to be deposited. To prepare the 
catalyst equal parts of powdered copper 
and magnesium oxide are mixed, using 
glue or starch as a binder. Small balls 
made from this mixture are air-dried 
and introduced into a copper tube 1J in. 
in diameter, 40 in. long and heated to 
500 deg. C. by a row of bunsen burners. 
The ’temperature should never exceed 
650 deg. C. The oil is introduced at 
one end of the tube, where its input is 
leguluted by a needle valVe. The in- 
coming oil vaporizes immediately and 
after the vapors pass over the catalyzer 
they leave the tube to enter refrig- 
erating coils and absorption apparatus. 

Decomposing Linseed Oil 

With this simple equipment Pro- 
fessor Mailhe studied the decomposition 
of linseed, palm, whale, fish, coconut 
and cottonseed oils. Linseed oil pro- 
duced an abundant supply of gas and 
considerable quantities of low-boiling 
liquids. The composition of the gases 
so obtained was CO* 6 per cent, CO 
<> per cent, C„1L„ 54 per cent, 

CJL,, -(• H 31 per cent. The liquid 
products were of mahogany color with 
a strong odor and acid reaction. 'On 
redistillation they were split up into 
three fractions distilling below 40 deg. 

between 50 and 150 deg. C. (density 
0.76) and between 150 and 230 deg. C. 
(density 0.86). The residue was re- 
treated in the catalyzer. Washing the 
direct acid condensate with diluted soda 
solution changed the color to a light 
yellow. Analysis showed the presence 
of hydrocarbons almost exclusively and 
the liquid resembled cracked gasoline 
in appearance and in properties when 
used in internal combustion motors. 

When submitted to further hydro- 
genation in the presence of metallic 
nickel at about 180 deg. C., a water- 
white liquid was produced which had 
no disagreeable odor and made up 
almost entirely saturated compounds. 

A study of the composition of the 
original condensates showetf that they 
consisted of complex mixtures of par- 
affine, aromatic and cyclo-paraffine 
hydrocarbon. 

t Numerous tests were made by Pro- 
fessor Mailhe on samples of other oils 
of animal or vegetable origin and of 
various fatty acids and their glycerides- 
AU were found to yield the same or 
similar results as those previously de- 
scribed for linseed oil. 

In general it may be said that the 
process consists of two steps as fol- 
lows: (1) Rupture of the complex 
glyceride and the elimination of the 
oxygen in the form of water, acrolein, 
CO and CO,. Excess acids are neutral- 
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ized with soda to pive a product re- 
Memblintf unrefined cracked gaHolinc. 
(2) TrariKformation of that licjuid into 
a water-white saturated gasoline or 
kerosene by the catalytic hydrogenation 
in the presence of metallic nickel. 
Kither water tfas or pure hydrogen can 
be used in the hydrogenation. 

If desired, the oils may first be 
saponified to yield glycerine. The re 
nriiainintf fatty acid may then be put 
through this process to yield first a 
rich gas of exceptionally high heat 
value, and second a mixture of liquid 
hydrocarbons which boil somewhat 
below 250 d**g C. 


Laboratory tests indicate that on the 
average a ton of crude oil will yield 
10,500 to 11500 cu.ft. of gas and 650 
to 750 lb. of motor fuel. It is evident, 
of course, that at the present value of 
vegetable or animal raw materials it 
is extremely impractical. Its only value 
lies m the possibility of developing the 
almost inexhaustible lesources of the 
tropics on a scale such as has been 
approached by systematic plantation of 
lubber and other colonial products. If 
the deposits of mineral ml are ever 
exhausted it may be that such a process 
as this will provide our future motor 
fuel 


electrodes are spaced under i and over 
l in. and if diaphragms of asbestos 
cloth are used, the current density and 
consequently the temperature mqy be 
increased. The current density may be 
raised from 0.25 ampere per square 
inch, which has been the maximum den- 
sity obtainable in the past, to from 1.5 
to 3 amperes per square inch. A tem- 
perature of 00 to 95 deg. is employed 
and an aqueous electrolyte consisting 
of 17 per cent caustic soda is used. 
The voltage required when operating 
at a density of 2 amperes per square 
inch and a temperature of 95 deg. is 
approximately 2.5. To facilitate the 
removal of the gases evolved at the 
electrodes, porous material, the com- 
position of which is not specified, is 
used in making these. (1,446,736 Feb. 
27, 1922.) 

Preparation of Solid Presen ative 



Review of Recent Patents 



Dehydrating ('hlorhydrin Solutions— 

Ethylene and propylene chloryhydnns, 
when in very concentrated or anhydrous 
form, are excellent solvents for natural 
and synthetic resins, particularly copals, 
for fatty oils, and for use in varnishes, 
cellulose ester solutions and lacquers 
Small amounts of water seriously inter- 
fere with these applications. Foi 
example, ethylene and propylene ehloi 
hydrins containing S per cent of watei 
will only partly dissolve copals. Con 
centration of dilute ehlorhydnn solu 
tions by fractional distillation is diffi- 
cult, since constant boiling mixtures 
are formed. Benjamin T. Brooks, of 
Bayside, N. Y., has found, however, 
that saturation of the fractions with 
an inert, salt improves the separation, 
the* method being as follows: 

A f> per cent, aqueous solution eon 
tabling ethylene and propylene ehlor 
hydrins is distilled through an efficient 
fractionating column until about 40 per 
cent of the solution has been distilled. 
The distillate is saturated with com- 
mon salt and distilled again and the 
second distillate thus obtained is sat- 
urated with common salt. The aqueous 
saline solution is separated from the 
oily ehlorhydnn layer and returned to 
the still for reeoneent ration. The oily 
e hlorhydrin layer, is treated with an 

\ (.Aviyvao (A \w . . i e\w yv\w\ \\w vve.\\ve 
ous \ayer thus formed m separated and 
also returned to the still. The benzene 
solution is distilled, thus recovering the 
benzene, and the fra. non boiling fiom 
126 to 134 deg. C. is collected as anhy- 
drous ehlorhydnns. As thus prepared 
the ehloryihdrins are excellent solvents 
for copals and cellulose enters and may 
be incorporated in othei .solvent mix- 
tures in which aqueous ehlorhydnn 
mixtures could not be used. 0.446,874 • 
Assigned to ( hadcloid Chemical Co 
Feb. 27, 1923. ) 


(xygen and Hydrogen 
jogen and oxygen 
m£ n increased rate 
JL by F. G. Clark 
"Increasing cur- 


Standard cells are used, such as that 
covered by United States patent 1,269,- 
566 to MacDougall and Middleton. The 
improved method of manufacture de- 
pends upon the fact that relationship 
of space between electrodes to temper- 
ature has been found to exist. If the 


Substance for Rubber Latex — The pre- 
servative used in transporting rubber 
latex, which is alkalized phenol, may 
be obtained by a method patented by 
S. C. Davidson, deceased, of Belfast, 
Ireland. Since the transportation of 
this alkalized phenol in fluid -tight metal 
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drums is very expensive, the solid form 
is desirable. In carrying out the pro- 
posed method of preparation, 2 parts 
by weight of phenol crystals are mixed 
with 1 part by weight of caustic soda 
m solid form. These ingredients are 
mixed or ground together in a warmed 
receptacle lor a few minutes, during 
which time the mixture becomes semi- 
fluid. Gradually it assumes the condi- 
tion of a fine white powder. Under 
pressure, this powder may be pressed 
into solid blocks. Those blocks may 
be readily transported in lead-lined 
wooden boxes out of contact with the 
air. (1,447,930. March 6, 1923.) 

Smokeless-Powder Dynamite — L. II. 
Jones of Kenvil, N. J., has assigned 
to the Hercules Powder Co., of Wil- 
mington, Del., the following patent cov- 
ering the production of smokeless 
powder dynamite. Ordinary smokeless 
gunpowder is utilized in admixture with 
either sodium nitrate or ammonium 
nitrate, chalk, nitro-glycerine and water. 
Wood pulp and corn meal may also he 
used to give bulk, while at the same 
time a certain amount of the smoke- 
less powder may he replaced by trim 
trotoluol. The moisture content of the 
materials going into the explosive must 
be less than 2k per cent and, better, 
not over 1 per cent. The nitroglycerine 
is primarily included for the purpose 
of agglutinating any smokeless powder 
and nitrate dust that may be present 
and thus insure against premature 
explosion, and at the same time assure 
ngulatable detonation. The sensitive- 
ness of the mixture is controlled by 
varying the relative amount of the 
nitrates employed and also by decreas- 
ing or increasing the amount of ammo- 
nium nitrate in comparison with the 
amount of smokeless powder. The re- 
sulting explosive is safe to use and to 
transport. It is dry, non-balling, non- 
freezable and may be readily loaded 
into cartridges or boreholes. (1,447,248. 
March 6, 1923.) 

Composition of Matter for Use as a 
Roof Paint- To J. Gower and H. Wolfe, 
of Sparta, 111., a patent has been granted 
for a roof paint the composition of 
which involves inexpensive materials 
and for which claims are made of great 
resistance to deterioration and the action 
"f the elements. This material is im- 
pervious to the action of the sun’s rays 
and also to moisture. 

Ihe recommended proportions are H 
1,1 coa l far; 1£ qt. of melted rubber 
( impound, and 1 qt. of varnish. These 
' l, e mixed together thoroughly, the tar 
and rubber compound forming the body 
° the paint, while the varnish acts as 
a drier and renders the paint more 
( a stic than would otherwise be the case. 
'1.447,208. March 6, 1923.) 

' iscose Threads and Filaments — 

novenness in size of cellulose threads, 
'laments, etc., made from viscose, due 

globule formation, can be overcome 
'i a method patented by H. J. Hegan, 

Coventry, England. In the usual 
process of fabrication the viscose is 
or < ed through an orifice into an acid 


bath containing only sulphuric acid, 
some sulphate and such compounds as 
glucose and zinc salt. During this 
process tendency for globules to form 
and pass on to the winding apparatus 
is common. By the addition of sodium 
oleate in the proportion of 2 parts to 
10,000 of viscose this tendency may be 
overcome. The addition of the sodium 
oleate may be made during the manu- 
facture of the viscose, but. it is made 
preferably afterwards, or just previous 
to the time of thread and filament for- 
mation. (1,446,301. Feb. 20, 1923.) 


Reduction of Nitro-Com pounds— An 

improved method for the reduction of 
nitro-compounds to amino-corypounds 
has be**n patented by D. A. Legg, of 
London, England. This is based mainly 
upon the use of an improved catalyst 
which consists of fused copper oxide 
prepared as indicated in British patent 
application 21,667. This is claimed to 
work with complete satisfaction under 
the conditions which must he met. 
Nitro-compounds in the vapor state m 
conjunction with such a reducing agent 
as hydrogen are passed over this 
catalyst at a temperature which may 
range from 180 to 300 deg. (\ The 
nitro-compound reduced may also he 
mixed with water gas, other reducing 
gases, or with an alcohol that is capa- 
ble of being dehydrogenated under the 
conditions as indicated suitable for the 
reduction of the nitro-compound. 

The reduction of nitro-benzene U> 
aniline is specifically covered in the 
patent. Nitro-toluenes can be reduced 
to toluidincs in a similar manner. The 
catalyst used does not readily become 
inactivated and when it does it can be 
restored by superficial reoxidation by 
heating in air to a high temperature 
(1,447,557. March 0, 1923.) 

Flattening Sheet Glass -Patents to 
I. W. Colburn, 1,248,809, dated Dec. 4, 
1917, and 1,274,385, dated Aug. 6, 1918, 
cover an apparatus in which a sheet of 
glass is drawn upward from a bath of 
molten glass, bent into a horizontal 
plane, reheated, and then passed through 
a drawing mechanism which gives the 
required longitudinal pull to produce 
Ihe continuous sheet of glass and at 
the same time flattens the reheated and 
softened sheet into its final form. This 
mechanism has been improved by Seth 
B. Hcnshaw, of Charleston, W. Va., 
through the addition to the draw bars 
of a series of worms which operate by 
means of rack and pinion drive to 
stretch the sheet laterally. The threads 
of the worms engage the softened thick 


sheet glass wherein a pair of sheets 
are drawn vertically from a bath of 
molten glass and, after becoming par- 
tially set so that they will not adhere 
to one another, are brought into con- 
tack and bent collectively about a single 
bending roller and then passed through 
a single drawing mechanism and into 
the leer. Such a system doubles the 
output of the sheet drawing apparatus 
and also has the advantage that a 
traveling suiface of glass (the lower 
sheet) is interposed between the upper 
sheet of the pair and the operating 
portions of the drawing and bending 
devices so that nothing encounters this 
upper sheet to mar its surface. 

The present invention is an addition 
to and improvement upon the sheet 
glass drawing system set forth in this 
Crovyley application. In the present 
system the sheets are drawn as before 
in separable contact with one another, 
but as they enter the leer, mechanism 
is provided whereby the sheets are 
separated and conveyed individually 
through the leer, from which they 
emerge onto individual cutting tables. 
In this way both surfaces of each sheet 
are exposed throughout the travel of 
the sheet through the leer, thus obtain- 
ing more uniform and satisfactory an- 
nealing. Also since each sheet emerges 
separately onto its own cutting table 
the process of severing the respective 
sheets into suitab’e lights or sections is 
gieatly facilitated. (1,447,654. Arthur 
E. Fowle, of Toledo, Ohio, assignor to 
the Libbey-Owcns Sheet Glass Co. 
March 6, 1923.) 

Sagger Construction — In the burning 
of ceramic wares, such as sanitary 
ware, the molded wure is often of large 
size and the strain put upon the saggers 
when several of these are superim- 
posed in the kiln is very great. Con- 
sequently the life of these saggers is 
short, due to cracking, warping or 
settling in such a way as to cause the 
ware to deform and become ruined. 
Sometimes these saggers, which are 
usually made of burnt clay, last for 
only one run. Silicon carbide when 
made into refractory forms (see for 
example U. S. Pat. 4,042,844) has re- 
markable mechanical strength even at 
hifrh temperature. At l,3o0 deg. t, 
the modulus of rupture is approxi- 
mately 2,200 lb. per sq.in., whereas the 
corresponding value for fireclay is only 
about 115 lb. per sq.in. Hence at kiln 
temperatures a silicon carbide refrac- 
tory structural member has about nine- 
teen times the resistance to cross 
breaking that is possessed by a fire- 

reason. 


edges of the sheet, with the result that clay refractory. For this 

there is a tendency to stretch the sheet 'Frank J. Tone, of Niagara Falls, N. 
unit ta . * T . . j xr carbide 


laterally over the whole area engaged 
by the draw-bars and draw-table. This 
aids in obtaining a flatter sheet and also 
tends to draw out wrinkles and waves 
which may be present. ( 1 447,661; as- 
signed to Libbey-Owens Sheet Glass 
Co. March 6, 1923.) 

Drawing Sheets of Glass Sim ulta ne- 
ously-In the application of Joseph P. 
Crowley, Serial No. 386,440, filed June 
4, 1920, is disclosed a system of drawing 


Y., proposes to use silicon 
plates for reinforcing fireclay saggers. 
The plates may be of such size a,nd 
shape as nearly to cover the inside 
bottom of the sagger, or they may be 
large enough to form a cover, thus 
supporting the entire bottom of the 
sagger above. In this way life of sag- 
gers has been prolonged to several 
hundred runs. (1,448,011. Assigned 
to the Carborundum Co. March 18, 
1923.) • 
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Men in the Profession 





■ Dr.. E. F. Armstrong has been 
nominated to the presidency of the 
Society of Chemical Industry (London) 
for a second year of office. 

Albkrt V. Blkininger, ceramic entfi 
neer and chemist for the Homer 
Laughlin China Co., Newell, W. Va., 
Rave an interesting address before the 
members of the Rotary Club, East 
Liverpool, Ohio, April 24, on “Manu- 
facture of Optical Class.’' 

B. E. Brown, of the Bureau of 
Plant Industry, Washington, recently 
visited Freehold and Ilightstown, N. J., 
where he supervised the application of 
fertilizers in the co-operative experi- 
ments being conducted in that state. 

R. R. Campbkll, vice-president of the 
American Writing Paper Co., Holyoke, 
Mass., in charge of production, lias 
resigned. 

Dr. G. II. A. Clowes, chemical 
director, Eli Lilly & Co., Indianapolis, 
Ind., was the principal speaker at the 
meeting of the Indiana Section of the 
American Chemical Society, April LI, 
at Indianapolis. 

C. R. DeLong, M. G. Dunk and E M 
Whitcomb sailed for Europe from New 
York on May 2 on the steamer 
“Mongolia.” The party intends to con- 
duct investigations of the cost of pro- 
ducing certain chemicals in Germany. 
Norway, Holland and Switzerland 

John J. Evans, general manager oi 
the Lancaster, Pa., plant of the Arm- 
strong Cork Co., has been elected presi- 
dent of the Lancaster Vhamber of 
Commerce. 

ALEX. L. Fhilh, of the Union Carbide 
&. Carbon Research Laboratories, de- 
livered an instructive and interesting 
lecture on metallography before the 
senior class of the Cooper Union Night 
School on April 2.1. 

Dr. Kuno B. Heberlkin returned the 
latter part of Agril from n business 
trip in Europe. 

Dr. L. (). Howard, chief of the 
Bureau of Entomology, aeconling to 
word from Holland, has been made hon- 
orary president of the International 
Conference of Phytopathologists and 
Economic i Entomologists, which is to 
be held June 24 at Wagoningen. Hoi 
land. Dr. Howard sailed for Europe 
May 5. While abroad he will attend 
the International Congress of Agricul- 
ture at Paris, May 22 to 26, and the* 
International conference concerning 
Docks olnr to he held at Madrid June 
IS. He will visit entomological institu- 
tions in England. France. Italy, Spam. 
Belgium and Holland, and will consult 
with many experts concerning the en- 
tomological exchange of living bene- 
ficial parasites of injurious insects. 

Dr. Albert W. Hull, scientist in 
the research laboratory of the Genera] 
Electric Co., Sehenecfady, N. Y. t has 


been awarded the Howard N. Potts 
gold medal for scientific research by 
the Franklin Institute, Philadelphia. 
The award was made for his studies 
in the crystalline structure of matter by 
means of X-rays and was based on a 
paper entitled “Crystal Structures of 
Common Elements” read before the 
Franklin Institute last year. The 
Potts medal was established in 1906 
from a trust fund left by the will of 
11 N. •Potts of Philadelphia. % It is 
awarded for “distinguished work in 
science* or the mechanic arts.” 

Forrest K. Pence, ceramic engineer, 
has resigned as head of the research 
department of the Knowles, Taylor & 
Knowles Co., East Liverpool, Ohio, 
manufacturer of pottery, to become 
president and general manager of the 
Paducah Pottery Co., Paducah, Ky. 
R. V Miller, formerly of the ceramic 
department, Ohio State University, 
Columbus, Ohio, will succeed Mr. Pence 
at the Knowles plant. 

G W. Robinson, head of the depart- 
ment of agricultural chemistry, Uni- 
versity College, Bangor, North Wales, 
recently visited the Department of 
Agriculture, Washington, to learn 
something of the research work being 
done in soil physics in the United 
States Professor Robinson, who holds 


a traveling fellowship from the 
Wales university, plans to spend 2 
months studying the experimental work 
in soil physics at state experiment sta- 
tions in Georgia, Texas, Arizona, Cali- 
fornia, Utah, Kansas, Illinois, Michi- 
gan, New York, Massachusetts and 
New Jersey. 

Dr. J. J. Skinner, of the Bureau of 
Plant Industry, has returned to Wash- 
ington from Fayetteville and New 
Bern, N. C., where he supervised the 
application of "fertilizers in the co- 
operative experiments and inaugurated 
fertilizer experiments with cotton. 

E. W. Trend, representing the mines 
and chemical works of the Mount Lyell 
Mining & Railway Co., Ltd., Mel- 
bourne, Australia, is a visitor in the 
United States on business and is mak- 
ing his headquarters at the Chemists’ 
Hub, New York City, for several 
weeks. 



William Bradv, chief chemist and 
chemical engineer, South Chicago plant, 
Illinois Steel Co., died on April 22. He 
was active in chemical circles in the 
Chicago district, having served as 
chairman of the Chicago Section of the 
A.O.S. in 1905, as councilor from 1909 
to 1917 and as director from 1913 to 
1916. He was also a member of the 
Chicago Chemists Club, American Elec- 
trochemical Society, A.S.T.M. and 
A.A.A.S. 



Vmi'uu an Association ok Cereal Chem- 
isis will hold its ninth annual convention 
at Mot»*l Sherman. Chicago, Juno 4 to 9. 

American Association of Engineers will 
hold its annual convention in Norfolk, Va., 
Mhv 7 to 9. 

American Elrctroplaters Society will 
hold its eleventh annual meeting at Provi- 
dence, R 1 . July 2 to 5 

American Cas Association will hold its 
mnuul convention the week of Oct. 15 at 
Atlantic City An elaborate exhibition of 
making and gas-utilization equipment 
is planned 

American Institute of Chemical Engi- 
neers will hold its summer meeting June 
JO-23 Rt Wilmington Del 

\ meric an Leather Chemists Associa- 
tion will hold Its twentieth annual con- 
vention at the Greenbrier, White Sulphur 
Springs, W Va . June 7, 8 and 9 

American Society of Mechanical Engi- 
neers will hold its spring meeting May 28 
to 31 in Montreal. Canada. 

American Society for Testing Mate- 
rials will hold Its twenty-sixth annual meet- 
ing at the Clmlfonte-IIaddon Hall Hotel, 
Atlantic City, beginning Monday, Juno 25 
1923. and ending either Friday or Satur- 
da> of that week. 

Amfrtcan Zinc Institcte, Inc., will hold 
lt^ fifth annual meeting at the Hotel Chase, 
St l.ouls. May 7 and 8 

VssoctATun Cooperage Industries of 
\m erica will hold Its eighth annual meet- 
ing May 8 and 9 in St. Louis. Mo. Head- 
on uters will be the Jefferson Hotel. 

Canadian Institute of Chemistry will 
hold its annual meeting In Toronto, May 29 
to 31 

Chamber of Commerce of the United 
States will hold Its eleventh annual meet- 
ing In New York May *7 to 11. 

National Association of Manufactur- 
ers of the United States of America will 
meet in annual conference May 14 to 16, 


Inclusive., at the Waldorf-Astoria, New York 
City. 

Iron and Steel Institute (London) will 
hold Its annual meeting May 10 and 11 at 
the House of the Institution of Civil Engi- 
neers, London, S. W. 1. 

National Exposition of Chemical In- 
dustries (Ninth) will be held in New York 
Sept. 17-22 

National Fertilizer association will 
hold Its thirtieth annual convention at White 
Sulphur Springs, W, Va., the week of 
June 11 

National Lime Association will hold Its 
fifth annual convention at the Hotel Com- 
modore, New York City, Juno 18 to 15. 

National Symposium on Colloid Chem- 
istry will be held at the University of Wis- 
consin, 'Juno 12 to 15 

New Jersey Chemical Society holds a 
meeting at Stutters Restaurant, 842 Broad 
St Newark, N. J , the second Monday of 
every month 

Pacific Division, American Association 
for the advancement of Science, will hold 
its seventh annual meeting at the University 
of Southern California. Los Angelos, Sept. 
17 to 20, in unijunction with the summer 
session of the national association and a 
meeting of the Southwestern Division of 
the National Association. 

Society of Chemical Industry. Cana- 
dian Section, will meet In Toronto, May 
29 to 31 

Society for Steel Treating — Eastern 
sectional meeting will be held June 14 and 
15. in Bethlehem, Pa. 

The following meetings are scheduled 
to be held in Rumford Hall Chemists’ Club, 
Ea*t list St., Nlw York City: May 11 
— Soel6t6 de Chimle Industrie!!* (In charge) 
American Chemical Society, American Elec- 
trochemical Society. Society of Chemical 
Industry, joint meeting, May 16 — Society of 
Chemical Industry, regular meeting. June 
6 — American . Chemical Society, regular 
meeting. 
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The Summary of the Week 


F. E. Breithut appointed chemical trade commissioner 
for the Department of Commerce, to lie stationed in 
Berlin. 

Report from Rome states that, according to Ameri- 
can-Sicilian sulphur agreement, world’s consuming re- 
quirements will be apportioned among producers. 

Standards of strength for coal-tar dyes are specifi- 
cally defined in list emanating from Washington. The 
standards, when adopted, will be used as a basis for 
levying import duties. 

Acetic acid has been marked up in price, following 
the recent advance in acetate of lime. 

There were offerings of Indian linseed, c.i.f. New 
York, at a price only 15c. per bushel higher than the 
prevailing quotation for Argentine linseed. This indi- 
cates that the United States may import from India. 


Another advance in price was registered in the mar- 
ket for tartaric acid. Frequent price advances have 
failed to cheek buying interest. 

Tin bichloride and tin crystals are offered at lower 
prices for May delivery. The decline resulted from 
lower producing costs as represented by declines in the 
metal. 

Prices for pure spirits of turpentine show a decline 
of 12c. per gal. for the week. New production is coming 
in, and demand both at home and for export has been 
quiet. 

Red prussiate of potash sold off sharply during the 
week. This was due to eagerness of holders to unload. 

Arrivals of nitrite of soda from foreign markets 
were pressed for sale and market prices were forced 
downward. 


Why 

A r THE moment phenol is probably 
the most interesting commodity on 
(he chemical market. A shortage not 
entirely anticipated by the consuming 
industries has recently sent prices sky- 
ward. Spot market quotations have 

risen 65 per cent in 2 months and over 
400 per cent during the past year. 
Naturally contracts have been made at 
^somewhat lower prices, hut the figure 
of 28c. per lb., reported for some recent 
business, is more than double the manu- 
facturers’ prices of a year ago. As one 
of the results of this situation syn- 
thetic phenol works that have been 
closed down since 1919 are planning to 
resume production, while the construc- 
tion on at least one new synthetic plant 
is already nearing completion. 

The question is asked: Why is it 
necessary to make phenol synthetically? 
Is not the present record-breaking pro- 
duction of byproduct coke making avail- 
able greater supplies of coke-oven tar 
than ever before in history? It is true, 
to be sure, that the output of byproduct 
coke in March was three and a quarter 
million tons, or nearly 50 per cent 
more than the average monthly output 


Produce Synthetic Phenol: 


during any previous year and that 1923 
will undoubtedly set a new record for 
the industry. But this does not neces- 
sarily mean that the output of phenol 
will increase in that proportion. Our 
supply of phenol is determined by the 
amount of tar that is distilled — -not by 
the amount that is made. During th<? 
past year the shortage of both trans- 
portation and coal caused an increased 
quantity of tar to be burned as fuel 
in steel plants and gas works. Thus 
the quantity of tar which could be 
handled profitably by the tar distiller 
was considerably restricted. 

The 1922 output of natural phenol 
- estimated between a million and a 
million and a half pounds— was prac- 
tically all that could he produced under 
the circumstances. Furthermore, the 
consumers got little relief from imports, 
for the high duties of the tariff act of 
1922 have proved practically prohibitive. 

In 1918, it will be recalled, because of 
war demands we had an enormous out- 
put of phenol (106,794,277 lb.), which 
was made almost entirely in synthetic 
phenol plants. At the time of the 
armistice the government’s surplus 


stocks amounted to 35,000,000 lb., or 
nearly three times the normal annual 
consumption. As this surplus found 
its way to the market, prices declined 
sharply — falling front 40c. per lb. to 
less than 10c. per lb. — although 
early in 1920 the market recovered to 
about 15c. Production during 1920 
and 1921 was practically nil, and in the 
latter year the reported sales amounted 
to only 292,645 lb. The market was 
considerably depressed during these 2 
years and it was not until the last 
quarter of 1922 and the enactment of 
the new tariff that the present move- 
ment had its beginning. 

* In the U. S. Tariff Commission’s 
“Census of Dyes and Coal-Tar Chemi- 
cals” for 1919 the following was said 
of the phenol situation: 

It is probable that the present find futurs 
consumption of phenol will be In excess of 
the amount of natural phenol obtained from 
coal-tar distillates, and that when the sur- 
plus stocks base been consumed some of 
the synthetic plants will necessarily resums 
production. 

Present developments, it would seem, 
form a striking confirmation of this 
prediction. * 
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Tentative Standards Evolved for Coal-Tar 
Dyes in Import Trade 

Duties Will Be Levied According to These Standards of Strength — 
Producers and Importers Invited to Criticise List 


A TKNTATJVK list of Standaids oi 
strengths of toal-tar dyes m 
ordinary use in the United States pnoi 
to .1 uly 1, lull, has U'eri issued b> 
the Customs Division of the TieaMiiy 
Department Copies have been sent 
to j)rominent produce! s and importer'- 
for eritieism. Suggestions received h\ 
May 7 will he given eonsideration in 
the final draft of the list, aeeoidmg 
to the announcement of Director 
Kniest W, Camp. 

About 100 dyes are named in tin* 
list. Others are to be classified ac- 
cording to their characteristics corre- 
sponding to some one dye in the list 
The new tariff act provides that coal- 
tar products when imported he assessed 
for duf> on the basis of the strength 
in ordinary use prior to July 1, 1011 
Many dyes and chemicals now are im 
ported in more concentrated forms In 
such cases, the specific duty of 7 cents 
per pound will be multiplied m propot- 
tion to the increase in strength The 
lowest commercial strength in ordinary 
use prior to the outbreak of the war in 
Europe is taken as the basis. 


The announcement of the Customs 
Division accompanying its tentative list 
makes it plain that because a certain 
dye is chosen as a standaid of strength 
it is not necessarily meant that this 
particular dye is the best oi purest of 
the class, although its dyeing proper- 
ties have been taken into consideration. 
'Phis announcement is to forestall pos- 
sible rtforts to capitalize inclusion in 
tin* standard strength list for* adver- 
tising purposes. 

Supplemental lists of such dyes as 
have been determined to fall within 
the class corresponding to each 
standard will be issued in the future. 

Following is the announcement of the 
Customs Division, together with the 
tentative list: 

TUhVSI’KV I >KPAUTMEV1, 

May . 1923 

In Olliurn of Iht (Utsfonus and Othuf. ('on- 
omul 

\tti ntion i 1 - invited t<> the following pt<»- 
v iso of paragraph -X, tniiff ml of 1 !> 11 
'That m lln <*iifor< einent of the foregoing 
IimhI'om in tliD paragiaph the St eretun 
of tin Ti enmity shall adopt a standard of 
Itenglh I’m eneli dve <*» othoi artieh* whit li 
dull conloiin as neailv as pi :t< tienlde to 
i tie lotmueiiial strength In ordinary use in 
the ( 'niti d States prior to July 1, 11)14; 
that if a dye or other article has been 


Calendar 


The following important technical 
meetings are scheduled for the im- 
mediate future: 


American Zinc Institute 

St. liou.ls, May 7-8 
American Assn of Engineers 

Norfolk, May 7-9 

Am eh Ko< ietv Mechanical Enqrs 

Montreal, May 28-31 
Canadian Institute of Chemistry 

Toronto, May 29-31 


SoeiK'n of Chemical Industry 
(\uudian Section 

Toronto, May 29-31 

Amer. Assn Cereal Chemists 

Chicago, June 4-9 
Amer Leather Chemists Assn 
White Sulphur Springs, W. Va., 

June 7-9 

Nat'e Fh: iilizer Association 
W hite Sulphm Springs, W Va., 

June 11-16 


Nation vl Lime Association 

New Yotk City, June 13-15 
Society i or Steel Treating 
M aster n Sectional Meeting 

Bethlehem, 1’a , Juno 14-15 
Amer Inst Chemical Knurs. 

Wilmington, Del., June 20-23 
Ami r Soc for Testing Materials 

Atlantic City. June 25-29 


introduced into commercial use since said 
date, then tie standard of strength for 
such dve oi other article shall conform as 
nearly as piacticable to Ihe commercial 
strength in ordinary use, that if a dve or 
other a t tale was or is ordinarily used in 
more than one commercial strength, then 
the lowest Mimrnereml strength shall be 
adopted as the standard of strength for 
such dv e or ot her at tn le ” 

Pursuant lo the foregoing pioviwlons of 
law stand aids of stiength are hereby 
adopted as follows 


Argentina Imports American 
Printing Ink 

Argentine requirements foi printing 
and lithographic inks reaches 1,000,000 
lh. annually, of which 80 per cent ;s 
imported from the United States. The 
business is largely in the hands of a 
few houses that import ihe ink in bar- 
rels and revvoik it in local shops. Some 
ink is imported piepared tn cans, but 
this is not considered as successful nor 
ns economical a method as to import in 
bulk, since the saving of about f> cents 
a pound in import duties on ink im- 
ported in hulk more than pays for the 
cost of icwo rki V g and packing. The 
journey through the tropics also affects 
the prepared ink, and it is therefore 
possible to supply the consumer with 
a superior and more uniform product 
when it is prepared for the market in 
Buenos Aires. One American manu- 
facturer, with a factory in Buenos Aires, 
has the Inilk of the trade, and by per- 
sonal work has captured a market which 
was formerly in the hands of (lertnan 
and Fiench firms. 


TENT \Tl VIC STANDARDS FOR COAL-TAR DVFS IN IMPORT TRADE 


Linseed Exports From India 

Shipments of linseed from India for 
the crop year ended March Ml reached 
the total of 10,55)0,000 bu. The United 
Kingdom was the principal buyer, tak- 
ing 5,944,000 bu. The Continent ab- 
sorbed 4,652,000 bu. The new crop situ- 
ation is favorable and the exportable 
surplus for the 1923-24 season is esti- 
mated by shippers at 12,000,000 bu. 
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TENTATIVE STANDARDS FOR COAL-TAR DYES IN IMPORT TRADE (Continued) 
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Helmdonn Pink A N 
Molindone Pink B N 
llydron Blue G 
Hvdien Blue H 
Indanthrene Black BB 
Indanthrene Blue B C S 
I ndn uth relic Blue (1C 
Indantiirene Blue (« C D 
Indanthrene Blue 3 (1 
Indanthrene Blue 5 CJ (new) 

Indanthrene Blue R F. Z 
Indanthrene Blue H 8 • 

Indaut lirelit* Blue R 8 1* 

Indanthrene Brilliant Violet 2 BK (new) 

Indanthrene Brilliant Violet 2H tnewi 

Indanthrene Brown B 

Indanthreiu Brown It (new) 
Indanthrene Golden Orange G 

Indanthrene Golden Orange R 

Indanthrene < >ruwre RRT (new ' 

IndantlireiH ) ellow G 
Indanthreiu Yellow G K (new) 

Indigo MLB 2B 
Kat lgen Gm eii 2 G 
Liglil ( Ireen S F \ ellowwh 
Metlivlme Blue 2 B 
Neptune Blue B 
Neptune Blu< BG 
< txunmie Bliu k B II N 
Para Sulplioti Brown V 
Patent Murine Blue 
Polar Yellow 2 G Cone 
P\ razol ( I range 2 R 
Pv'razol Orange R 
Ue«u>rein Brow n 1* 

Uhodiunine B 
Rhodulan Blue 3 G O 
Rhoduinu Skv Blue 3 G 
Silver On \ P 
Sulphon \ ellow B G 
Supruimne Red B 
Supruniiiu 1 Red 2 < < 

Thin Chromorhodine B R 
Tliioinil Brown (1 
Tlno Violet 5 R 
Trisulphon Brown B 
Vvlein l.ight Yellow R 
Zambesi Black l> 


(M) 

<Bv) 

(B) 

( \> 
tM> 
(Mi 

(C) 
(O 
(Bi 
(Bi 
(IV 
Ml 
(B. 
Mi>j 
(IV 

1 IV 
(It) 
(IB) 

(IV 


i IB) 

(IB 


(B) 

MB i 

( Mi 

MB) 

(Mi 

MBm 

MB 

Ml' 

MB 


Fast A cud Violet A 2 R (M) 

Fast Light Yellow (MX. (I’har) 

Alizarine Yellow 2 (1 . (Gras) 

Guinea Kant Red B L (A) 

Helindone Pink A N single ( I O',, ) Pnste ( M) 
Helindonc Pink Single 1 10“ ,) Paste (M) 

!l>dren Blue G Hingle (2(7 , t I ’ante (Gl 

llytlreii Blue R Single (2(7 , ) Paste (C) 

Autlirene Black B Single (12'.',' Paste (Newp) 
Ant hrene Blue B C S Single ( 20' , i Paste (Newp) 
Autlirene Blue G C Single ( 1(7 , ) Paste (Newp) 
Ant nrene Blue GCD Single t Hi' , ) Paste (Newp) 
Ponsol Blue 3 (1 Single ( 1(7, ) Paste (Dup) 
Algol Blue 3 G (old) Singh (I2F , ' Paste (B>) 
Indanthrene Blue H L Z (B) 

Antlirvne Blue R S Smgh- ( 1(7’,) Paste (Newp) 
Ponsol Blue R P Single Paste (l)up) 

\lgol Bril Violet 2 B (old) Single (12)',, ) 

Paste . (Bj) 

Indanthrene \ inlet 2 R Lxtra Single 

(I 2)'.) Paste (B) 

Autlirene Brown 2 B Double ( 22* , ) 

Paste . . (Newp) 

Algol Brown R (old) Single ( 1 2 i ' , > Paste (By) 
Indanthrene Golden Orange G (Single* 

( I2f\ ) Paste (R) 

Indanthrene Golden Orange R Single 
(I21MPST ... , (B) 

Indanthrene Golden (*mngi RRI told) 
single (20' ,) Paste (B) 

Anthrene Yellow G Single ( 12", ) Paste (Newp) 
Mgol Yellow h Single < 12",' Paste (By) 

Midland Vat Bliu R Single ( 20' , ) Paste (I>ow) 
Kill lgen Green 2 C 


( \) 

(IV 

(By) 

(C) 

(Ch) 

(Dll) 

(Dow) 

(Dup) 

(G) 

(Gar i 

( Var) 


KFA T 

\eticn G«-sellsoliaft, Berlin, Germ mi 
Badiselie ( 'o. Germunv 
Buyer A Co . German v 
Casella A Co , Germany 
Chemical Co. of America, I T S A 
Durand A- Iliiguemn, Switzerland 
Dow- Chemical Co., USA 
Dupont Chemical Works, TT.8.A 
Geigv A Co . Switzerland 
Garfield Aniline A Chemical Works, 

3 arioils 


Pentaevl Light (been S I- ) ellow lsh 
Met lij lene Blue 2 B 
Neptune Blue B 
Neptune Blue B G 
< hninme Blnek 13 11 N 
iSi Para Sulphon Brown \ 

i \1 1 Patent Murine Blue 

i(,i Polar Yellow 2G Con® 

CV i’uazol Orange 2 R 

C-( P\ rimol Orange R 

i k> Resoinn Brown F 

MV Rhodnmme B 

i ll\ I Rhodulme Blue 3 G () 

Ml\) Rhodulme Sky Blue 3(1 

l \ l Silver Gre\ P 

MU ) Sulphon \ ellow BG 

MU') Siipriiiiiiiu Red B 

(Bv) Siiprutnine Red 2 G 

i Dll) Th.o Cliroinoihodine B U 
iS) Thionttl Brown G 

Mill) Thio Violet 5 R 

i vi Trisulphon Brown B 

, n) Xylene Light. ) ellow R 

i \i Diazine Black D I( 

\RBUFVIATTONS 

(Gras) Grass, Hi Clu- 

(II A M) 

(J) 


(By) 

(Dup) 

(Bv ) 

(13) 

(13) 

(B) 

(S) 

(Mi 


<K> 
(B) 
(By ) 
(Bv 
( \) 
(Bv) 
MU) 
(By) 
(DID 
(S) 
(Dll) 
(Si 
(S) 
<NA> 


(K) 

(M) 

(NA) 

(Newp) 

(Pear) 

(S) 


-a I Wotks, ( S A 
ii eller A Mery. V S A 
Gesellsrliaff Kb Ch, liusehe Industri, . 

Switzerland 
Knlle A Go , Germauv 
Mewter Lucius A Brlhiing, Germany 
National Aniline A Chemical Co , V S A 
Newport Chemical Works, I’.H A 
Phurina Chenneal Corporation. V 8 A 
Saiidoz (Miemieal Works, Switzerland 


In selecting the standards set foitb in 
the foregoing lint the main eonshlet ation 
Iihb •born the choosing of that dye wbn n 
corresponds In strength as nearly as P™ 0 " 
tieable to the lowest eonmiernal strength or 
tlie given class, In conformity with para- 
graph 28 of the tariff act of 11122 The 
fact that a certain dye Is chosen as a 
standard does not necessarily mean that 


that patticular dv* is the best or purest of 
the class although its dving properties 
have of necessity Been taken into ronsideia.- 

lt Is the Intention of the department to 
l.sMie fiom time to time suppb mi litary lints 
of such d\es as have he< n determined tp 
fall with’ n the elnss , oi r esponding lo each 
standard ndopted 


Would Make Goldsmith Chief 
Tariff Investigator 

The long-vacant post of chief foreign 
investigator for the United States Tariff 
Commission is to be filled soon. It has 
recently been learned that the commis- 
sion is agreed upon Alan Goldsmith, 
now chief of the Western European 
Division of the Bureau of Foreign and 
Domestic Commerce of the Department 
of Commerce as the man for the work. 
Mr. Goldsmith is expected to return 
soon from Rome, where he represented 
the Department of Commerce at the 
recent meeting of the International 
Chamber of Commerce. 

At the present time the commission 
has two representatives in Europe. 
Chairman Marvin, it is known, has been 
advised by them that great difficulty 


may be expected by the investigators 
who are seeking data upon which to 
base recommendations for changes in 
the tariff rates. In France, especially, 
it is said that manufacturers are openly 
hostile to these inquiries, being un- 
willing to open up their books and let 
the investigators learn what it costs 
them to produce the commodities which 
are exported to the United States* 
Some offers of co-operation have been 
made in Germany. 

The foreign investigations naturally 
are not expected to get well under way 
until a directing head is chosen. For 
more than a year the office has been 
unfilled and the commissioners have 
been apparently unable to unite upon 
one man. However, it is understood 
that Mr. Goldsmith was quite accept- 
able to all the commissioners. 


War Gases Cure Disease 

Recent Experiments Show That Infill* 
enza, Tuberculosis and Parcels Are 
Benefited by Treatment 

•To cure rather thun to kill is the 
most modern use of the so-called poison 
gases. Experts of the Chemical War- 
fare Service believe that the possibility 
of successfully treating influenza, 
tuberculosis, paresis and other afflictions 
by the use of poison gases has been 
demonstrated by experiments now being 
conducted at Edgewood Arsenal. 

It is asserted that through experi- 
ments witli chlorine gas, the chemists 
have established the fact that epidemics 
of grip and colds may be checked almost 
instantly by the introduction of weak 
concentrations of the gas into the rooms 
occupied by those exposed. 

Mustard Gas tor Tuberculosis 

That mustard gas is a specific for 
tuberculosis apparently seems to be 
demonstrated by the experiments con- 
ducted under the direction of Lieuten- 
ant-Colonel E. B. Wilder of the Army 
Medical Corps. Guinea pig* inoculated 
with tuberculosis germs and a concen- 
tration of mustard gas were apparently 
rendered immune by the gas and failed 
to contract the disease. An equal num- 
ber of guinea pigs inoculated with 
tuberculosis germs and not subjected 
to the mustard gas treatment con- 
tracted the disease. 

Experiments With Lewisite 

As a result of experiments with 
lewisite, the chemists have evolved what 
appears to be a remedy, if not a cure, 
for paresis and locomotor ataxia. 

Dr. A. S. Loevcnhart of the Univer- 
sity of Wisconsin has been studying the 
effects of lewisite upon the human sys- 
tem in conjunction with the chemist* 
at Edgewood Arsenal. He has the 
records of forty-two persons committed 
to insane hospitals with paresis, who 
have come under this treatment. Of 
that number twenty-one have been 
cured. 

Chlorine a» Cold Cure 

The fact that chlorine might be used 
to prevent or cure colds, influenza and 
pneumonia was demonstrated during 
the war at Edgewood Arsenal by acci- 
dent. It was remarked that cases of 
influenza or pneumonia did not occur 
among the workers in th^ laboratory 
where chlorine was being made, al- 
though 10 to 20 per cent of others on 
duty at the arsenal were victims. In- 
vestigation showed that in the room* 
where chlorine gas was being mad© 
there was a slight leakage of chlorine, 
just enough to act as a germicidal 
agent. 

Following out this idea, the Chemical 
Warfare Service and the Medical De- 
partment have made great advances on 
this line and it is now believed prac- 
ticable to introduce small quantities of 
chlorine into school rooms, factorie*, 
churches and other places where per- 
sons gather. 
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Testing Materials Meeting 
Plans Announced 

Society 8 1 wenty-flixth Annual Session 

to Have a Program Replete With 
Committee Report* and Paper* 1 

The twenty-sixth annual meeting of 
the American Society for Testing Mate- 
rials to be held at Chalfonte-IIaddon 
Hall, Atlantic City, N. J., June 25 to 29. 
The program promises to be very com 
plete. Besides the reports of’ aboul 
thirty-five committees several special 
Papers are to be read. Some of tin* 
features of the meeting are as follows 

Mefah— The Endurance of Metals 
Under Repeated Stresses is discussed 
in two papers, one devoted primarily to 
steel and the other to duralumin and 
manganese bronze. The work of tjie 
Bureau of Standards in the study of 
Gases in Steel is described. There will 
be a discussion on the desirability of 
including Chemical Requirements in 
Cast-Iron Specifications. A further re- 
port on Effect of Sulphur in Steel will 
be presented by the joint committee on 
that subject. 

Concrete and Reinforced Co nerrtr - 
The outstanding feature is a discussion 
(to which an entire session will be do 
voted) on the topic “What Properties 
of and Methods of Making Concrete 
Require Further Investigation?” Slag 
as an Aggregate in Concrete is dis- 
cussed in one paper; Fatigue of Con- 
crete in another; and there are two 
papers on the use of Calcium Chloride 
in Concrete. 

Cormnteneif - This subject has long 
been a troublesome one. A paper by 
the sub-committee on consistency will 
record the various conceptions of con- 
sistency and methods of test developed 
by the several committees^ and the 
whole discussion will be introduced by 
a paper treating with fundamental con 
siderations involved in this property of 
materials. 

Slate — The program contains two 
papers on this subject, which will he 
discussed at an A.S.T.M. meeting for 
the first time. 

Cine- A comprehensive discussion on 
“The Testing of G4uc” has been ar- 
ranged at the request of a number of 
glue chemists and large users of glue. 
This is an important matter in many 
industries. 

lent in ft The entire meeting is re- 
plete with valuable papers and reports 
on methods , of testing, covering such 
topics as babbitt metal, magnetic prop- 
erties, tool steels, insulating vat rushes, 
paints, concrete, etc. There are also in- 
cluded descriptions of new devices in 
extensometers, an accelerometer foi 
measuring impact, and a new machine 
for testing textiles. 


Chicago Lard Stocks Gain 

Stocks of lard in Chicago increased 

20.717.000 lb. in the past month. The 
stocks on May 1 were estimated at 

34.212.000 lb., which compares with 

13.496.000 lb. on April 1 and 46,147,000 
lb. on May 1 a year ago. 


Agreement Between American and Italian 
Producers of Sulphur 

Prices Will Be Fixed From Time to Time — American Production 
to Supply Demands of North America — World 
Consumption Apportioned 


J N A REPORT dated Maiih 27, Con- 
sul H. Earle Russell of Rome, Italy, 
givcv interesting details of the agree- 
ment recently made by American and 
Sicilian producers of sulphur. Mr. 
Russdl states that the essential points 
<>f the accord concern the determina- 
tion of the sales prices and the desig- 
nation of the quantities to be placed by 
each of the contracting parties. 

Prices will be fixed from time to time 
with reference to the conditions in the 
individual consuming countries, and in 
such a manner as to reach gradually 
the pre-war level. 

By agreement made at the time of 
signing the accord, prices have on the 
average been increased by more than 
one dollai per ton over those provi- 
sionally determined in October, 1922. 

Division of Markets 

With regard to the division of mar- 
kets, it has been decided that the 
American production shall supply the 
demands of North America, while the 
Italian product will be reserved for the 
national needs The remaining world 
consumption will be met in determined 
proportions by America and Sicily, to 
the latter being given the exclusive 
right of sale up to (15,000 tons for the 
manufacture of sulphuric acid in any 
country On the basis of the approxi- 
mate figures of the present world con- 
sumption, it is calculated that Sicily 
will be able to export annually about 
14. >,000 tons of raw and worked sul- 
phur, in addition to the (55,000 tons des- 
tined for the manufacture of sulphuric 
acid. These quantities are consider- 
ably greater than those exported by 
Italy m the last few years. 

The exportation of raw sulphur to 
individual markets will then be regu- 
lated, taking into account as far as 
possible tlie advantages accruing to 
each of the contracting parties from 
their geographical position in relation 
to the various consuming countries. 
The exportation of worked sulphur re- 
main^ entirely unfettered. The con- 
tracting parties are pledged to maintain 
the present situation m the industry of 
refining and grinding of sulphur, which 
represents a guarantee for the Italian 
production of worked sulphur. 

Agreement Holds Until 1926 

The duration of the agreement is 
fixed until Sept. 30, 1926, and may be 
prolonged. It is, however, proper for 
the parties to denounce the convention 
even liefore the above date by a notice 
from one to the other of not less than 
6 months. However, it is arranged that 
the rupture of the agreement will not 
take place during the sulphur selling 
season. 


There is also created a central office 
in London with representatives of both 
parties for the exchange of data, in- 
formation and statistics, and for the 
maintenance of a closer contact be- 
tween the parties themselves in re- 
gard to the execution of the agreement. 

Settlement of Disputes 

Each dispute that may arise over the 
same will be submitted to the judgment 
of a board of arbitration with head- 
quarters in London, composed of a rep- 
resentative of each of the parties and 
of a third named by the first two, or, 
in default thereof, by the president of 
the Chamber of Commerce. 

The agreement is viewed with much 
jubilation by the Sicilian producers, 
who consider it of great importance 
to the sulphur industry as giving to it 
a period of recuperation and relative 
tranquillity necessary to cure* the evils 
of the recent past and to provide for a 
better system and organization. 

General Reduction in German 
Export Duties 

A general abolition or reduction in 
the German export duties became effec- 
tive April 29, according to a cablegram 
of that date, received at the Depart- 
ment of Commerce from Commercial 
Attache Charles E. Tierring at Berlin. 
It. is stated that owing to the heavy 
decrease in export orders since Febru- 
ary and to high prices this measure has 
been deemed necessary. 

It is also reported that German man- 
ufacturers and wholesalers, with the 
exception of the clothing industry, are 
generally in favor of abolishing the ex- 
port control boards, which are known in 
German as the “Aussenhandelsstelle ” 


Pergonals 


Jerome Rockhill, son of the late Clay- 
ton Rockhill, has joined the staff of 
Julian W. Lyon & Co., importers and 
dealers in essential oils in' New York. 

M. F. Austin, manager of the vege- 
table oil department of J. C. Francesconi 
& Co., has returned from a business 
trip to points in New England. 

William L. Greenbaum has been ap- 
pointed receiver for the Kemiko Co., 
disinfectants, 426 Broome St., New 
York. Liabilities are placed at $4,295; 
assets about $2,000. The company is 
incorporated under the laws of New 
Jersey with authorized capital of 
$25,000. 
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Major Breithut Appointed Chemical 
Trade Commissioner at Berlin 

Has Had Broad Experience in Chemical Industries and Unusual 
Background in Chemical Economics— Widely Known for Work 
in Chemical Warfare Service and War Industries Board 


T HE significance of the German 
chemical industry in its relation to 
iiur own developments has led the U. S. 
Department of Commerce to appoint 
Pi. F. E. Breithut to the staff ol Com 
mercial Attache Herring at Berlin as 
Chemical Trade Commissioner. In this 
capacity, Dr. Breithut will be of con- 
siderable service to the American in- 
dustry. 

In selecting Dr. Breithut for this post, 
the Department of Commerce secures 
the services of a trained chemical econo- 
mist. During the war he served as an 
assistant to Herbert Hoover m various 
food conservation campaigns and was 
later commissioned as a major in the 
Chemical Warfare Service. In the 
latter capacity he was attached to the 
headquarters staff of Major-General 
W. L. Siebert, acting first as chief of 
personnel, then as chairman of the 
chemicals group, price section, of the 
War Trade Board, and subsequently as 
chief of procurement, salvage and sales. 

After the armistice, Dr. Breithut 
spent 4 years in dyestuff and other in- 
dustrial chemical work, returning to the 
College of the City of New York last 
year. 

While teaching there Dr. Breithut in- 
stituted a course in the economics of 
the chemical industry. This attracted 
widespread interest in educational cir- 
cles and it so impressed the chemical 
trade that the Salesman’s Association 
of the American Chemical Industry in- 
duced Dr. Breithut to give a special 
evening course particularly adapted to 
the requirements of its members. 



F. K. JIUFITHITT 


The new trade commissioner has con- 
tributed several articles to the liter- 
ature of chemistry, both popular and 
technical. Ills technical publications 
include “Is There an American Dye 
Monopoly?” “The Economic Status of 
the American Chemical Industry,” and 
“Prices of Chemicals During the War.” 
More recently he has published “The 
Inspection of Establishments Producing, 
Using or Refining Wood Alcohol,” and 
“A New Method of Measuring the Par- 
tial Vapor Pressures of Binary Mix- 
tures.” 


New York Chapter Formed 
by Institute of Chemistry 

The New York Chapter of the Ameri- 
can Institute of Chemistry came into 
being on April 80. On that date about 
thirty members of the National Insti- 
tute gathered for dinner and prelim- 
inary election of officers for a New 
York chapter. Dr. R. V. Bacon was made 
chairman. Dr. A. Nagievoort was 
elected vice-chairman, Thomas Wright 
treasurer and C. L. Bryden secretary. 
At the same time publicity and member- 
ship committees were appointed. 

The first work to be done in the state 
of New York is that of classification 
of chemists according to economic 
status. To this end it is proposed to 
make a fact-finding survey concerning 
the chemists of the entire district. 
Following this classification a more 
definite plan of activity will be adopted. 

In the meantime the enrollment of 
properly qualified members is sought. 
The next meeting of the chapter is to 
be held on May 28. The hour and 
place will be announced later. 


Dye Importers Contemplate 
New Association 

Several importers of dyes are con- 
sidering the formation of a separate 
and distinct organization. What form 
the new body will take is as yet un- 
announced. Question exists as to the 
advisability of affiliating with a national 
association of importers as a dyestuff 
group. 

Among those mentioned as inter- 
ested in such a project are William 
Baur, of Bachmeir & Co.; Mr. Loeffler, 
of the American Aniline Products Co.; 
Mr. Rosenthal, of the Ackerman Color* 
Co., and Dr. Pickerall, of Herman A. 
Metz & Co. 

G. C. Davis, former government tariff 
expert, has been called into consultation 
by those interested in the plan. Mr. 
Davis has acted in an advisory capacity 
in tariff matters for a number of the 
larger dye houses in New York, and 
his views are being sought with respect 
to the problems with which an organ- 
ization such as is contemplated must 
cope. 


News Notes 


# Eighty per cent of the dyes consumed 
in Great Britain are now being pro- 
duced by the British dye-making indus- 
try, according to an analysis of the 
dyestuffs business in the United King- 
dom received recently by the Commerce 
Department from Consul General 
Robert P. Skinner, at London. 

Another war-time project of Uncle 
Sam is being offered for sale. Bids on 
the Norfolk army supply base, covering 
an area of 900 acres, with terminal 
improvements, are to be opened on May 
28. As a shipping, export and storage 
base, this area is one of the beet 
located on the Atlantic seaboard. 

Vhe quantity of hydrocyanic acid 
absorbed by a large number of fumi- 
g ited fruits, vegetables, seeds, flour and 
other foodstuffs has recently been de- 
termined in the Bureau of Chemistry. 
The results of this work, as well as a 
brief review' of the literature, are to be 
given in a bulletin, immediately obtain- 
able from the Division of Publications 
at. Washington. 

Synthetic apple oil prepared by Dr. 
F. B. Power and his associate, V. K. 
Chesnut, of the Bureau of Chemistry, 
for which a public service patent was 
granted in 1922, is now being manufac- 
tured by a commercial concern in New 
York. This apple oil possesses the 
aroma of ripe apples and is the result 
of a prolonged chemical investigation 
of their odorous constituents. 

Barely 1,000 ounces of platinum con- 
stitutes the total production of the 
United States for 1922. J. M. Hill, of 
the Geological Survey, points out that 
the larger *part of this was produced 
in California. 

War mineral claims to the number of 
about 800 have now been settled. This 
leaves about 400 of the less important 
ones open to adjustment. Of the $8,500,- 
000 appropriated by Congress 2 years 
ago, $2,250,000 remains for the remain- 
ing settlements, which it is planned 
may all be made by January, 1924. 

Recent specifications that have been 
submitted to the American Engineering 
Standards Committee for comment and 
criticism, prior to their formal adoption 
by the Federal Specifications Board, in- 
clude: Steel castings, foundry pig, semi- 
steel castings, ingot copper, ingot tin, 
slab zinc and phosphor copper, 

Swiss iron foundries are operating in 
many cases at a loss. The outlook if 
regarded as extremely dubious due to 
the cutting off of iron and coal supplies. 
A rise in prices is considered urgently 
necessary if activity at these works is to 
be continued. 

The British America Nickel Co. is 
shortly to resume operations, discon- 
tinued two years ago. C. A. Rose of 
New York is to be general manager of 
technical operations. The capacity of 
the plant will eventually be 10,000 tons 
of nickel a year. Production of other 
metals, especially copper, will also be 
carried on. * , 




880 


rvrvyiCAL AND METALLURGICAL ENGINEERING 

Coal-Tar Dyes Imported Through Port of 
New York During April 


Vol. 28, No. 18 


Detailed Information Compiled by Chemical Section of 
Commerce Bureau and Tariff Commission 


I MPORTS of coal-tar dyes for April 
totaled 242,022 lb., with an invoice 
value of $250,751. 

The four dyes lead in# in quantity 
imported were xylene light yellow, 
diaminogene blue, patent blue (No- 
642) and dmzamino blue BR. Of the 
total quantity imported in April, 11*2:’., 

42 per cent came from Switzerland, 27 
per cent from Germany, IK per ient 
from Italy, 2 per cent from Canada 
and 1 per cent from England. Swit 
zerland led for the first time in 1^25, 
indicating that the Ruhr occupation has 
not seriously affected the supply ol raw 
material for dye making in that coin, 
try. Prim to the war Switzerland de- 
pended almost exclusively on Germany 
for these materials. Official statistic'- 
for 11*22, however, show that sin* im- 
ported crude and intermediates from 
France, Great Britain, Poland, lla'y, 
Czechoslovakia, United States and 
Germany 

The dyes in this report are grouped 
by Schultz numbers and in the case of 
those which could not he identified by 
Schultz numhei, the classification a< 
cording to ordinary method of appli 
cation was adopted. As the pastes and 
powders of the vat dyes vary widely 
in strength and quantity, each vat dye 
has been reduced -m nearly every case 
—to a single strength basis. 

The designation “c” for competitive, 
and “n. c.’ for non-competitive, in 
-* 

Head of Nitrate Survey Named 

The nitrate* investigation of the 
government is to he in charge of H. A. 
Curtis, formerly general manager of 
the Clinchfield Oarbocoal Corporation 
and during the war connected with the 
Ordnance Department. 

William H. Walker, of Glenn Willows, 
Calif., was named assistant head of 
the nitrate survey. He is a vice-pres- 
ident of the American Farm Bureau 
Federation and is to take charge of 
the study of the probable demand for 
nitrates, chiefly from the agricultural 
point of view. 

The work’ of the investigation will be 
earned on in close collaboration with 
trade and go\ernmental organizations 
already active in the field. 

Potash, according to a statement by , 
Secretary Hoover, probably will be the 
next chemical commodity to be taken up 
by the foreign monopoly survey. Thus 
far Mr. Hoover sees no necessity for an 
investigation into the Japanese control 
of camphor production, on the theory 
that a large part of the product is 
manufactured synthetically. It is the 
department’s intention, however, to 
make a study of all raw materials of 
import upon which this country is de- 
pendent and which are produced under 
foreign monopolies. 


column 1 of the report, indicates the 
appiaisement basis for the assessment 
of the ad valorem duty in paragraph 
2K of the tariff act of 1!)22. Those dyes 


without designation are doubtful, pend- 
ing further investigation. 

The ad valorem rate for competitive 
dyes is based on the American selling 
price, as defined in subdivision (/) 
of section 402 of title IV; the ad 
valorem rate for non-competitive dyes 
is based on the United States value, as 
defined in subdivision (d) of section 
402 of title IV of the tariff act of 1922. 
All dyes are listed where imports for 
the month were, 500 lb. or more. 
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Name of Dye 

Imlant.hreneolaretB. . . 

Indanthrene Bordeaux B extra paste 
Indanthrene blue Rs (tingle Btrengtlu 
Indanthrene blue HS triple powder for paper 
Indanthrene blue GOB (single ntrengtlp 
I ndanthrene blue GCD pante 
Indanthrene blue GCD double paste 
Indanthrene blue GCD powder 
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Alizarin astrol B powder 
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Unidentified Vat Dyes 


Ilehndone pink 
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Melindone pink B extra paste (IOC) 
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Unidentified Sulphur Dyes 
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1,000 
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Switzerland 1 00 
3,194 Switzerland 97 
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1,615 Italy 68 
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Switzerland 1 00 
Germany 1 00 

Germany 100 

2,641 Germany 9!* 

Canada 7 


636 .Switzerland 100 


>wit zerland 1 00 
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Ernest C. Klipstein Dies 

Ernest. Christian Klipstein, head of 
E. C. Klipstein & Co., the Warner- 
Klipstein Co. and the Bulls Ferry Chem- 
ical Co., died Sunday morning, April 29. 
ME Klipstein had been stricken with 
an attack of kidney trouble only 4 days 
prior to his death and was taken to 
St. Vincent V Hospital, New York City, 
but failed to respond to treatment. He 
was born in Virginia in 1851 and for 
many years had occupied a prominent 
position in the dye and ehemieal indus- 
tries of this country. He is survived by 
his wife and three sons, Ernest H., 
Gerald P. and Kenneth 11. Mr. Klip- 
stein had lived in East Orange, N. J., 
since 18811. and funeral services were 
held at his late home there on Tuesday 
afternoon. May 1. 


Financial Noten 


A la r ire percentage of the securities 
of the St. Louis Coke & Chemical Co. 
has been pledged to the readjustment 
plan of tin 1 company's financial struc- 
ture, which would reduce fixed charges 
from $1,2:10,248 to $454,160. The re- 
adjustment of the finances will un- 
doubtedly bo through the medium of a 
new company, says a report, from St. 
Louis. 

Mathieson Alkali Works, Inc., re- 
ports for the quarter ended March 31 
last, net earnings of $386,303 after 
depreciation, compared with $151,667 a 
year ago. Gross earnings totaled $521,- 
227, against $286,750. 

Stockholders of the Commercial Sol- 
vents Corporation at a special meeting 
authorized* an issue of $1,000,000 8 per 
cent first preferred stock for the pur- 
pose of building a new plant. 

Tennessee Copper & Chemical Cor- 
poration shows a net income of $887,- 
421 for 1922, equivalent to 42c. a share 
earned on the 794,426 shares of capital 
stock of no par value. This compares 
with a net income of $147,175, or 18c. a 
share, in the previ$us year. 

The New Jersey Zinc Co. reports 
income of $1,905,456 for the first 8 
months of 1923. This includes divi- 
dends from subsidiary companies and is 
after deduction of expenses, taxes, 
maintenance, depreciation and other 
charges. The total compares with 
$1,126,080 in the same period in 1922. 

The American Hide & Leather Co. 
reports a deficit of $118,175 for the first 
3 months of 1923, after payment of all 
operating expenses, interest on loans, 
reserves for depreciation and other 
charges. This compares with a deficit 
of $23,221 in the same period last year. 

The Columbia Textile Co. for the 
quarter ended March 31 reports net 
sales of $1,513,177 and net income 
available for bond interest, after 
depreciation and other charges, of 
$111,681. 
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in Chemical Products 


Market Conditions 


Current Prices 
Imports and Exports 
The Trend of Business 
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Irregular Price Movement Features 
Trading in Chemicals 

Acetic Acid Advanced in Price — Bichromates Stronger — Formalde- 
hyde Steadies — Tin Crystals Lower — Nitrite of Soda Weakens 
Under Increased Offerings — Red Prussia te of Potash 
Sells Off Sharply — Glaubers Salts W r eak 


T HE movement of prices for cltem- 
icals in the past week has been 
very irregular. In some eases imported 
makes have come on our market in sufli 
eient volume either to beat down the 
prices asked for domestic goods or to 
cause their own offering at buyers’ 
prices. Nitrite of soda is one of the 
materials which came in from abroad 
only to find an un receptive market and 
many holders preferred to cut prices 
rather than hold for a higher market 
later on. Glaubers salt was in a sim- 
ilar position, with little chance of a 
stronger market until supplies get into 
stronger hands. In a few cases such 
as bichloride of tin and tin crystals 
lower prices were the result of reduced 
production costs. On the other hand 
the advance in acetate of lime as an- 
nounced a week ago had the effect of 
bringing out new price schedules for 
acetic acid, but as smile producers wen- 
affected more than others by the change 
in the raw material it was natural to 
look for a difference in quotations for 
the acid and there is u range according 
to seller, especially on the higher 
grades. 

Export buying, which has been a fea- 
ture in the market for caustic soda so 
far this year, was less pronounced and 
values were a little less firm, as some 
sellers were willing to sacrifice a little 
in order to book business. On the 
other hand heavy •arrivals of arsenic 
from foreign markets were readily ab- 
sorbed on arrival here. The arsenic 
situation shows little if any change. 
Buyers have their ideas as to what they 
want to pay and when their limit has 
been reached they retire from the mar- 
ket. In spite of reports that an exten- 
sive short interest exists, this is not 
borne out in the market, which would 
he highly sensitive to heavy buying. 
Formaldehyde still feels the effects of 
second-hand offerings, but the latter 
have been much reduced in volume and 
the market is coming under the control 
of producers who say that resale lots 
recently have sold under the cost of pro- 
duction. Red prussiate of potash was 
practically a drug on the market a 
short time ago. Some holders of stocks 
began to sell at private terms and far 
enough under the quoted levels to inter- 
est buyers. In this way considerable 


of Ibis material has changed hands, 
hut there is no such thing as firmness 
m price. 

Acids 

Acetic Acid — The market has been in 
a rather unsettled position, following 
the recent advance in acetate of lime. 
Producers of acid who require acetate 
of lime have put up prices, hut some 
difference is found according to seller. 
Several of the largest consumers are 
(overed on old contracts, but busmen 
was reported to have been good during 
the past week. Prices for 28 per cent 
are given at 3.38e. per lb. and for 56 
per cent (5.75c. per lb. These quotations 
are for carlots with the usual premi- 
ums for smaller lots. Glacial acetic 
acid is still available at 12c. per lb., 

< a riots, although most sellers are ask- 
ing higher prices. 

Boric Acid — Some producers lowered 
asking prices during the period. De- 
mand wax moderate, hut competition is 
rather keen. Present prices show a 
range from 11c. to llje. per lb., in bar- 
rels, for round lots, the difference being 
according to seller. 

Hydrofluoric Acid — According to a 
report just issued by the Department 
of the Interior there were 4,800 short 
tons of fluorspar shipped to makers of 
hydrofluoric ucid in 1922, as compared 
with 1,833 short tons in 1921. This 
would indicate a material increase in 
the output of the acid last year. The 
present market is a quiet affair. Ask- 
ing prices are unchanged at 7(q)8c. per 
lb. for 30 per cent and ll@12c. per lb. 
for 48 per cent. 

Sulphuric Acid— Inquiry for prompt 
delivery lias eased off a little, but con- 
tract holders are calling for stocks and 
the position of producers has hardly 
« improved. With some sellers prices are 
little better than nominal, but former 
prices are still holding, with f>0 deg. 
acid quoted at $9.50@$11 in tanks and 
0(5 deg. acid at $16<o)$16.50. 

Tartaric Acid — With the buying 
movement holding up, the strength of 
the market was demonstrated by 
another advance of He. per lb. last 
week. The revised asking price is 37$c. 
per lb. and the market was reported to 


“Chem. & Met.” Weighted 
Index of Chemical Prices 

Bum - 11)0 for 1913-14 


This 179.28 

Last week ...179.23 

May, 191.s . . .270.00 

May. 101 ‘i .248.00 

May, 192a (ln^li ) . , .280.00 

May, 1921 < low ) ... 143.00 

May. 1922 . 159.00 


Tin* imli-\ number for the week 
shows ,l moderate gam. The ad- 
vances m acetic acid, formaldehyde 
in oul.xiih selling channels, and caus- 
tic potash, hi ought about the 5 point 
rise 


he strong even at the advance. Imported 
tartaric sold earlier in the period at 36c. 
per lb. and an offering for shipment 
was made on the basis of 29c. per lb. 
in bond. 


Potashes 

Bichromate of Potash — Some delays 
in deliveries are reported and the mar- 
ket has taken on a stronger tone as far 
as prices for prompt shipment are con- 
cerned. The general asking price is 
given at lie. per lb., f.o.b. works. 

Caustic Potash — Sales of small lots 
of imported were made at 8J<*. per lb. 
on spot and some goods afloat sold at 
8c. per lb. The general asking price 
for imported on spot was 8Jc. per lb. 
Some producers of domestic caustic put 
prices up to 9c. per lb. at works, but 
there were offerings of domestic make 
at Hie. per lb. and prices showed a 
range according to seller. Opinions 
differed regarding the strength of prices 
and regarding the outlook for the 
present. 

Muriate of Potash— New prices on 
German muriate have been expected 
but so far have not been made. The 
market is unsettled, as offerings are 
widely scattered and selling pressure 
has weakened values. The current quo- 
tation of $35 per ton is still subject to 
shading. 

Permanganate of Potash — While 
prices of 22c. to 24c. per lb. were asked 
for spot material there was not much 
trouble in finding sellers at the inside 
figure. Offerings afloat were available 
at 21&c. per lb. and prompt shipment 
was quoted at 21c. per lb. Demand 
was not large and this no doubt influ- 
enced some holders to offer inducements 
in order to dispose of stocks that they 
have on hand. 

Prussiate of Potash — Red prussiate 
has been quietly selling at private 
terms for the past 2 weeks or more. 
Last week prices were lower than ever, 
and sales went through as low as 70c, 
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p( , r lb. The market closed unsettled, 
with intimations that 70c. could still be 
done by buyers. Yellow prussiate was 
in quiet demand and while 37c. per lb. 
is asked, this price likewise can be 
‘-haded. 

• Sodas 

Bichromate of Soda — The market is 
stronger with reports that the output 
,,t some producers has been curtailed. 
Sellers have been less eager for round 
lot orders, especially A>r prompt ship- 
ment. The asking price is generally 
held at 8c. per lb., with spot offerings 
having changed hands in a small way 
at 73c. per lb. 

Caustic Soda — While export orders 
still are heard and some of good vol- 
ume, it is evident that the demand from 
overseas has fallen off as standard 
makes have been offered at 3.40c. and 
other brands were free at 3.30c. for 
New York. Domestic buyers are tak- 
ing deliveries with regularity, but total 
business for the week appeared to be 
on the decline. Prices for standard 
makes continue at 24c. per lb., carlots, 
at the works, basis 60 per cent, and up- 
ward for smaller lots. 

Fluoride of Soda — Increased produc- 
tion costs have been a factor in the 
market for domestic made fluoride and 
asking prices have responded. The quo- 
tation for round lots is now 11c. per 
lh. works. Offerings of imported also 
are firmer and 9i (a)93c. per lb. is 
asked. 

Nitrate of Soda — Demand from the 
fertilizer trade has been of small pro- 
portions and prices for 95 per cent are 
easy as a result. There were offerings 
at $2.50 per 100 lb. f.o.b. Charleston, 
during the week, but spot material at 
New York was limited and was pretty 
well held at $2.60 per 100 lb. There 
were no new developments as far as 
shipments were concerned and new 
contract prices have not yet been named. 

Nitrite of Soda— Imported material 
has been reaching the market m a 
rather large way. In fact the pres- 
sure of such offerings has had a de- 
pressing effect on prices and offerings 
were freely available on spot at He. 
per lb. B'or shipment 73c. per lb. could 
be done and with lower cables from 
primary points abroad the situation 
showed a decided change in buyei s’ 
favor. 

Prussiate of Soda — The market for 
yellow prussiate of soda has settled at 
the 174c. per lb. level. This price is 
quoted by first hands and any material 
held by others must meet this com- 
petition. Imported was largely neg- 
lected, with shipment prices reported 
fractionally higher than the price asked 
for domestic. 

Miscellaneous 

Acetate of Lime — The new price list 
was in effect throughout the week and 
sellers agree that price shading will 
not be a factor unless there is a change 
in fundamental conditions which will 
admit of manufacture at a larger mar- 


gin of profit. Current prices are 4@ 
4.05c. per lb. 

Acetone — For spot goods the price 
is 25c. per lb. and upward on a quantity 
basis. On round lot shipments from 
works the quotation is 244c. per lb. 

The recent marking up in price brought 
about increased inquiry, but actual 
orders placed are said to be moderate. 

Arsenic- There were reports of sales 
of white arsenic in the spot market at 
151(a) 153c. per lb. Interest is keen but 
reports differ on the volume of busi- 
ness placed. Rather heavy arrivals 
from abroad were reported but most of 
these seemed to be destined to fill old 
orders. From the various reports heard 
it is clear that no decided pri«e move- 
ment threatens. This is shown by offer- 
ings of immediate from Canada at 15c. 
per lb., with the same price quoted for 
May- June shipment. Until buying 
becomes more active it would seem that 
offerings are large enough to prevent 
any sharp advances In price. 

Bleaching Powder — Recent slowing 
up in consuming demand has brought 
out some selling pressure. Producers 
who found goods accumulating began 
to cut values in order to attract new 
accounts and this has been done by so 
many factors that it is almost equiva- 
lent to a general lowering of prices on 
prompt shipment from 2c. to 1.90c. per 
lb. for large drums, f.o.b. producing 
point. The contract price is unchanged 
at 1.90c. per lb. works 

Copperas — Producers report fairly 
active trading and a firm situation, busi- 
ness passing at $29(q)$29.75 per ton, 
f.o.b. works. 

Copper Sulphate — There was no 
change in the position of imported sul- 
phate and prices continue to be easy. 
On spot goods said to be of good quality 
are offered at 54c. per lb., with the 
possibility of buying under that level 
on a firm bid. The same price applies 
to shipments. Domestic sulphate is 
affected somewhat by the competition 
from foreign, but some producers have 
a good part of their output sold ahead 
and are relying on quality to uphold 
demand for their goods even at a price 
differential. Prices for domestic are 
quoted at 6c. to 6.50c. per lh. according 
to sellei and quantity.* 

Formaldehyde— Odd lots still appear 
cn the market. Sales at 143c. per lb. 
were noted and it is believed that more 
lots at that figure can be located. In 
general, however, the market is work- 
ing into a firmer position as 15c. per lb. 
is the lowest price of prominent factors 
and 154c. per lb. is quoted by many. 
It is a question of cleaning up the sec- 1 
ond-hand lots before the market will 
settle at the higher level. 

Methyl-Acetone — Makers announced 
an advance of 5c. per gallon, following 
closely upon the uplift in the market 
for acetate of lime. The revised sched- 
ule of prices quotes 80c. per gal. in 
tank cars and 85c. per gal. in drums, 
round-lot basis. 

Tin Crystals — Lower price levels have 
been announced for May deliveries. The 


easier position of the metal market is 
responsible for the reduction in crystals. 
Current prices are 354@36c. per lb., or 
a decline of 14c. per lb. from the April 
figures. Bichloride of tin also was 
marked down and is offered at 12i(a)13c. 
per lb. 


Denatured Alcohol Steadies 

Some traders reported a better feel- 
ing in the market for denatured alcohol 
as outside offerings were not so much 
in evidence. The demand was fair and 
holdings were not considered large. On 
the No. 1 special the market held at 
33c per gal. in drums, and 39c. per 
gal. in barrels, round-lot bnsis. The 
No. 1, 188 proof, completely denatured, 
wus maintained at 41c. per gal., in 
drums. Ethyl spirits, U.S.P., 190 
probf, closed unchanged at $4.70 per 
gal., in barrels. Producers of methanol 
reported the market as firm, but 
quotahly unchanged at $1.18 per gal. 
for the 95 per cent, and $1.20 per gal. 
for the 97 per cent. The fact that 
other wood distillates were advanced 
about a week ago apparently had no in- 
fluence on methanol. 

- ♦ — - 

Philip Wcirtcnthal Arrested 
On Churges of Fraud 

Philip Weisenthul, president of a 
chemical firm in Hamburg, Germany, 
and with New York offices at 565 Broad- 
way, was arrested on Monday as he 
reached New York on the steamer 
“American Legion.” Mr. Weisenthal is 
charged with defrauding the American 
Express Co of $300,000, secured as 
loans against fraudulent invoices. Sid- 
ney Hass, manager of the New York 
branch of the Weisenthal interests, also 
was taken Wito custody. Both men are 
charged with grand larceny and forgery. 

It is stated that Weisenthal, after 
getting export invoices passed by the 
American consular agent at Hamburg, 
made out new invoices in which the 
value of the goods was increased ma- 
terially over the amounts shown on the 
original invoices. The false invoices 
were then presented to the Hamburg 
agent of the American Express Co. 
and loans negotiated on the basis of the 
raised figures. Weisenthal led his pur- 
suers a lengthy chase before being 
taken into custody. He left Germany 
for London and from the latter city 
sailed to Las Palmas, thence to Rio de 
Janeiro, to Buenos Aires, and from the 
latter port to New York. 


Cobalt and Cellulose Imports 
Included in Return 

Beginning on May 1, the Chemical 
Division of the Department of Com- 
merce expanded its service of record- 
ing chemieul imports through the port 
of New York by adding those chemicals 
covered by paragraphs 27 and 28 of the 
tariff law. Paragraph 27 refers to 
cobalt oxide and other cobalt salts and 
compounds. Paragraph 28 refers to 
compounds of pyroxylin and other cel- 
lulose esters. 
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Coal-Tar Products 

Spot Phenol Steady — Consumers Not So Anxious Over Future Supply 
— Benzyl Chloride Higher — Creosote Oil Arrives From Hull 


T HE output of the byproduct coke 
ovens has increased steadily since 
the first of the year, yet the supply of 
coal-tar bases has not shown a corre 
spondmg train. This is explained by the 
fact that producers and distillers have 
found it more profitable to utilize this 
material in crude form for heating 
purposes, manufacturing roofing ma- 
terials, road-binders, etc. As a result 
the output of natural phenol is not 
likely to increase appreciably, and with 
sufficient tariff protection the trade is 
now looking forward to a larger output 
of the synthetic product. Phenol on 
spot sold in a small way during the past 
week at prices ranging from 55(rr57r. 
per lb„ hut on contract there was a pos- 
sibility of doing business at close to 28c 
The drop in gasoline naturally led 
traders to look for an easier situation in 
benzol, but producers announced no 
change in their policy of marketing this 
commodity. The production is moving 
m a satisfactory way in motoi fuel 
channels and so far us the pure grade 
is concerned prices are firmly main- 
tained. The arrival of a cargo of creo 
sole oil from Hull attracted much at 
tention. The demand for creosote oils 
has boon good and firm prices were the 
rule. Producers of benzyl chloride ad 
vanced contract prices. Benzaldehyde, 
technical, was m good demand. Naph 
thalcno on spot was nominally un 
changed Cresylic acid was off mod 
more freely by producers, and this wie 
reflected in easier prices for the mi 
ported material for either immediate or 
nearby delivery. There were no now 
developments in connection with the 
tariff on cresylic acid. Xylenes wen* m 
scanty supply and so far as spot ma- 
terial was concerned the market was in 
a wholly nominal position. 


Benzene The production appears to 
he well taken care of despite numerous 
reports of a quiet state of trade. The 
decline m prices for gasoline did not 
change the attitude of producers, who 
seem to feel that consumption of motor 
benzol will not meet with any serious 
setback. Production of the pure benzol 
is moderate and prices ruled steady in 
nearly all directions. The 90 per cent 
benzol held at 27c., contract basis. The 
pure was unchanged at 30(«)32e. per 
gal., m drums, carload lots or mo^e. 

Creosote Oils— A round lot of creo- 
sote oil ariived at New York last week 
from Hull. The market was fairly ac- 
tive and with domestic production well 
taken care of prices were firmly main- 
tained. On the 25 per cent grade the 
market settled at 34(5)36c. per gal. 

Cresylic Acid — New production is 
coming in, and this influenced holders 
of foreign material to offer supplies a 
little more freely. Nominal quotations 
on the 97 per cent grade, in drums, 
ranged from $1.25(5 j$ 1.3() per gal. 

Naphthalene — New contract prices 
were not announced, hut a feeling pre- 
vails that the range will he higher than 
last year, when the bulk of the output 
of domestic producers sold at 6i(5)7c. 
per lb. The spot market for hall and 
flake was nominal at 94(<TlOc. per lb. 
Demand was not up to expectations. 

Phenol- Scattered lots of spot ma- 
terial sold through second-hands at 55 
(m57r. per lb. The traders were not so 
bullish on forward material, feeling 
that enough new production of the syn- 
thetic phenol would conu* on the market 
in the near future to take care of the 
expansion in business. On contract ma- 
terial producers were not openly quot- 


ing, but it was reported that last sales 
went through around 28c. Producers 
were not at all pleased with the efforts 
of speculative traders to “bull” t the 
market. 

Benzyl Chloride — Production will 
soon be increased so as to. meet the 
requirements of the trade, but prices 
will be raised because of the higher 
cost of manufacture. The leading pro- 
ducer will revise his schedule on the 
95(5)97 per cent refined to 45c. per lb. 
and on the technical to 30c. per lb., de- 
liveries to commence in July. 

Benzaldehyde— There was a good call 
for the technical grade at 75c. per lb. 
in drums and 80c. in cans. The market 
closed firmer. 

Salicylic Ac!d — Demand was quiet all 
last week, hut with stocks moderate 
prices were steady at 47(5)48e. for the 
technical. 

Xylene — The pure in drums, on spot, 
sold through outside channels at 95c. (a) 
$1 per lh. The contract price was un- 
changed at 75c. per lb. 


Trade Notes 


The Naphthalene Products Ho. is a 
new concern at Birmingham, Ala., which 
has begun to manufacture refined naph- 
thalene products. 

The purchase by Oertainleed Products 
Corporation of the properties of Cook’s 
Linoleum Co. and the Standard Inlay 
Co. has been ratified by the stock- 
holders of all of the corporations and 
titles have been passed. 

John 1). Ryan, chairman of hoard of 
directors of the Anaconda Copper Min- 
ing Co., m commenting on the income 
statement of the company, stated that 
the zinc oxide plant at East Chicago 
operated throughout the year and pro- 
duced 2,008,535 lh. Construction of an 
operating unit of a French process 
plant with capacity of approximately 
16,000 lh. of zinc oxide daily was about 
completed, while a similar plant was in 
process of construction at Akron, Ohio. 

The Air Reduction Co. has leased 
offices in the Canadian Pacific Building, 
Madison Ave. and 44th St. 

The United Smelting & Aluminum 
Co., Inc., of New Haven, Conn., has 
opened a new warehouse at 216-218 
Water St., New York City, to which it 
is also removing its offices. 

The annual meeting and election of 
officers of the Paint, Oil and Varnish 
Club of New York will be held on 
Thursday, May 10, at Delinonico’s. Sen- 
ator Royal S. Copeland will be the 
guest of honor. 

The plant of the Cornwall Chemical 
Corporation, at Cornwall, below New- 
burgh, was destroyed by fire May 1, 
with an estimated loss of $100,000. The 
fire started when chemicals, leaking 
from a storage tank, came in contact 
with boilers and exploded. 
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Vegetable Oils and Fats 


Linseed Oil Futures Lower — Nearby Cottonseed Oil Steady — China 
Wood Easier — Coconut Unsettled — Tallow Declines 

rpRADlNTG in vegetable oils and ani- 


* mal fats was quiet all week and the 
tendency of prices, taken as a whole, 
was toward lower levels. Liquidation m 
imported linseed oil resulted in a very 
unsettled market for thg foreign mate 
vial. Domestic linseed oil for suninie” 


oil, prime summer yellow, sold up to 
ll.&k. during the week. December 
soul inder 9c. per lb. Crude held at 
10c. mills on actual sales. Rumors 
that this figure could he shaded lacked 
confirmation. Bleachable oil was of- 
fered at 1 1U 1 ., buyers’ tanks, f.o..b. New 


Vial, uomesue unseeu on *ui ‘ .v. r* 7 ' , 

delivery went off fully 5c. per gal. York, with no buyers ( ash trade 

m 11 J , r »» i tnv. I'omnound \ 


Shorts were buyers of May cottonseed 
ml m the option ring and this served 
to steady prices for the old crop months. 
Crude was nominally unchanged. China 
wood oil was offered more freely for 
shipments. Easier prices obtained for 
coconut, soya, palm and sesame mis. 
Tallow again went off, outside goods 
equal to extra bringing 8ic. per lb. de- 
livered. There was little or no buying 
interest in fish oils for future delivery. 

Linseed Oil— Crushers continued to 
offer spot oil in a rather limited way 
and prices held on the $1.17 per gal. 
basis for carload lots, cooperage m 
eluded. On futures, however, the situa- 
tion eased off until several crushers 
appeared anxious for July forward busi- 
ness at $1.05 per gal., carload lots, 
cooperage basis. Demand was quiet all 
week and the larger consumers could 
not be interested in forward material. 
The fact that close to 5,000,000 bushels 
of seed are now afloat consigned to 
United States ports led many to take 
the stand that the oil situation will soon 
right itself. Argentine shipments con- 
tinue at a liberal rate and last week saw 
several offerings of Indian seed at a 
premium of only 15c. per bushel over 
the prevailing c.i.f. quotation on the 
Argentine product. A small parcel of 
Moroccan seed also was available. 
With indications of a larger acreage in 
the northwest the seed supply in sight 
for the remainder of the year looms up 
rather large, notwithstanding the 
healthy increase in the volume of oil 
sales. * Domestic cake prices were 
steady so far as crushers were con 


4c. Outside goods, equal to extra in 
quality sold at 84c. per lb. delivered. 
The market was easy at the close. At 
the London auction, held May 2, 1,716 
casks were offered and 424 were dis- 
posed of. Prices realized were un- 
changed to 1 shilling lower. Yellow 
grease in the New York trade closed 
at 8c. nominal 

Miscellaneous Materials 

Glycerine— The feature in the market 
was the firmer position of crude gly- 
cerine, several cars selling at lOiffipllc. 
per lb., on the soap-lye, basis 80 per 
cent, the top figure prevailing towards 
the close. There were bids at 11c. on 
Friday. Saponification was more or less 
nominal at 12i^l2ic., loose, basis 88 
per cent. There were no transactions in 
saponification. Dynamite was offered 
at Idle., in drums, carload lots, f.o.b. 
New York territory, with last sales at 
Kijc Chemically pure was unsettled 
in some directions and a little business 
was placed at 173c. per lb., in drums. 
Refiners generally held out. for 18c. 
per lb. 

Shellac The market was quiet and 
irregular, closing prices being slightly 


cooking oil and lard compound was 
slow, yet no weakness developed in the 
local market. Operators now believe 
thict the April consumption * figures 
when available may show that not moii 
than 150,000 barrels were disposed of. 

Lard stocks in Chicago increased 21,- 
000, OOt) pounds during the month ot 
April. Lard compound was nominally 
unchanged at asked, carload lots, 

f.o.b. New York. Oleo stearin* was 
<<asy at 10k.. with no sales. 

China M ood Oil The undertone was 
easier on free offerings from the coast. 

Spot oil settled at 35(«)H8c. per 11)., 

while on futures there were sellers at - * T M wnJi 

‘>6<&>27c. per lb., f.o.b. New York, ae- lower than a week ago. I. N. was 
cording to position. Trading was dull, offered at We. on spot. Bleached, bone- 
^ , - . drv held at 82(«>K4c. per lb., nearby 

Coconut Oil The coast market toi Superfine* orange was avail- 

Ceylon type oil was unsettled with sales ^ ^ 74(Vl)7li( , per lb. Cables from 

of several tank cars of May at M • Cak , uUa W( . rt , t , a8 j,. r and speculators 
Most traders, however, continued o ^ ^ disposed to favor the bear side for 
ask 9c. on coast business. Feylon type Demand was routine 

oil was offered in the New York trad* ™ u * fM £ ( .„nsuminfr trades 
at. 91c. per lb., sellers’ tank cars, im- 
mediate shipment. Copra was quiet 


mcilliuu nujjr.l.v I . p 

but unchanged at 5*Um5&c. per lb., c.i.f. 
coast, standard brands. Copra cake 
was offered at $31 @$32 per ton, f.a.s. 
New York. 

Corn Oil-— The market held at lORc. 
per lb. tank cars, f.o.b. point of pro- 
duction, or 10k- Chicago. 


were concerned. 

Naval Stores— A sharp drop in spirits 
of turpentine occurred last week, 
amounting to 12c. per gal. The de- 
mand fell away because of the recent 
showing of “weakness and with new 
crop offerings on the increase the mar- 
ket favored buyers. At the close the 
nominal quotation stood at $1.30 per 

Olive Oil Foots There were offerings Rosins also were easier, but no 

of Greek prime green foots for im- important, price movement took place, 
mediate shipment from the other side Rosin „jl s dosed unchanged, 
at 94c. lb. landed weights, cx-dock Lithopone -Demand was seasonally 
New York. ac tjve an( ] with no change in basic ma- 

— — - * Palm Oils Lagos oil sold to tin-plate terials, prices held M 7(a)74c. per lb. 

steady so far as crushers were con- lb nearby delivery. car iots, the inside obtaining for bags. 

th< ; m 7 ka r*7, r rZ A Niger oil sold on spot at 7Je. per lb., Lead- Another drop in the 

*36 50 per ton, f.a.s New Yor k. Im- * futures there were offerings * f faik . d to bring out 

ported 0,1 was unsettled .1 writ » at 73c . per lb. Tehange in the market for lead pig- 

some 8 “profit U& by the speculative Soya Bean Oil -Bulk oil for shipment t Pig lead cl'-swl at JSc per llr. 

S- •SSMS s: s s? tt’-K 

i:1rJ T Z ^une^JuTy °SmenT t ‘’ Uty tlT' tral" offering'Tead pigments fo: 

America. May shipment from the other S 

in barrels duty 3 ? ’ unsettled market for linseed oil for-- dry white lead, basic carbonate, held a 

future delivery. 

Cottonseed Oil— May oil in the option oils— There were offerings of 

market on the Produce Exchange was men haden oil for future delivery, 

steady to firm on covering by shorts ma de at 50c. per gal. in tanks, 

Futures were unsettled on the general ’ factory. No sales were re- OXJUt;. I I n-cn " t ‘ u - 

weakness in other commodities. The ’ ' , Newfoundland tanked cod oil pe r lb. for the American process, lea 

sugar investigation mit a damper on P 1 j n barrels, f.o.b. free, carload lots. The French procesr, 

speculative activity. New crop develop- * ' P red seal, was unchanged at 93c. per lb. 

mente attracted attention and several Ne J ° * rreases-The last sale Several plants are under construction 
private preliminary estimates on acre- Tal low and t through to produce Franch process oxide, ac- 

age indicated an increase in the plant- of extra fa decl W cording to reports, 

tags of approximately 10 per cent. May at 84c. per lb., f.o.b. plant, a aecnne 


tuy win lv ■ — 

93c. per lb. in casks, carload lots o 
more. 

Zinc Oxide — Spelter was easier, bu 
not so as to influence the market fo 
oxide. Prices held on the basis of 8< 
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Imports at the Port of New York 


April 27 to May 3 


ACID* 12 dr cresylle, Manchi mi- , <n 
dor , 86 dr eiesylie, London, Celluloid <'<■ , 
100 bg htiurtc, Hamburg, irinis, SjmmImi A 
Co. , 6" dr oresylic, Glasgow, Order. 

AK OilOL - - 51 esk. butyl, Boidtaiiv, 
Order 

ALIZARINE - 12 csk., Liverpool. A 
Klipxtcm & Co. 

AMMONH M - ^ es. phosphate, Main 
burg, Bongo] Tiading Co.. 42 < dv mun.io, 
Liverpool, Brown IIioh, ft Go , In < s cai 
Donate, Liverpool, Brown Bros. ft (’<> 

ANTIMONY HtJLPIllDE 11 ink, I* It 
Vamlegrift ft Co 

ARHENK • 28 esk., Bord« nu\, N Y 

Trust Co , H4 dr, Durbun, C T«nn.*nt 
Nous ft Co., 10U bid., Tampico, American 
Metal Co , inn cs., Rotterdam, Lunliani Sr 
Moore, 215 esk., Marseilles, Order , 

AH II EH TON 1 .IKK) bg , Cap,- Town li v 
mg Rank-Col T'i unt Co., 626 bg , I no ban 
H. D Crumpton. 

OAKU M (IILOItlDE 212 pkg , Ham 

burg, Hx»t ssler Sr Ha.sMlarher Cln-m Co . 
24 bid., Hamburg, Tunis, ttpehlen & Co , 2* 
bbl , Hamburg, ordei , 11 csk, llambuig, 
ordei , 12 csk, Hamburg, Tunis, Spend n ft 
Co,, 25 es|< , Hamburg, 10 Silter ft Co. 

IIARYTEH Ittiti bg , Hi emeu, N V Trust 


BEAM FIXE ns bid., Handling, A 
Murphy St Co , 4 esk , Hull, Meteoi I hod 
nets * 'o. 

BRONZE COLOR- II cs , Hrenu n. Ran 
Bros. 

CASEIN - in bg , Huinbuig. H< ns, |, 
Rrnckman Sr Loihaelirt 206 sk., Bordeaux, 
.1 A W Rlrd , an sk Rordeau, Monlto 
Waterproof Cine Co. 5S1 bg . RuerroM 
Aires, T. M. Duolie S Sons , 1 393 bg , 

Ruenos Aires, Itrow n Rios Si Co , I.SI2 
bg., Ruenos Aires Kulbllelsrh Corp , 27-1 
bg., Rnenos Air, s, Riown Rios Sr Co . 700 
bg., London, Rrown Rons Sc Co. 

CAI.CH M CIILOHIDL 217 di . Ham 
burg, Rlaekburn Tr.idmg Co. , 223 dr , 

Hamburg, H J Rakei ft Rro 

CAMl’UOK 2S0 es . Hamburg, A. Oehso 
ft Co 

CO A I.-TA K DISTILLATE 3K dr., Liver 
pool, Order. • 

CHEMICALS Kn bbl , Hamburg. Koess- 
ler Sr Hasslaeber Cliem. Co , 25 pkg , Ham- 
burg, .lungniann S- Co , 112 pkg. Ham 
burg, Order, 74 es , Rrenien, Pfaltz ft 
Hauer, I2tl e.slc , Rotter dam. Hummel ft 
Robinson, 20 bbl, Hamburg, Hummel Sr 
Robinson, 27 esk„ Hainbuig, Jungnmnn Si 
Co , 10(1 pkg, Gothenburg, Rowers, Weight- 
man ft Uosengaitoi 

CHALK - 1,130 i)g Antwerp, Rankers 
Trust Co . fiOH.OOO kilo',. Hunkrrk. J W. 
Hignian Sit Co.; 1 (155,317 kilos, Dunkirk, 
Talnter Trading Co , 5110 tons, Umdon, 

Raring Rros. St Cor, 1,000 tons, London, 
Talnter Trading Co. 

COLOR8 - 65 es biouze, llambuig, Rank 
of the Manhattan Co , 2 DDL aniline, Ham- 
burg, Fezundle St Sperrle , 21 esk d<> . 
Hamburg, H. A. Metz Sr Co , 21 esk. do.. 
Hamburg, Rank of the Manhattan Co , 21 
esk. do, ilamburg, G, A Kuhl ; 37 esk do, 
Hamburg, Guaranty Trust Co ; 4 esk do., 
Hamburg, N Y Color ft Chemical Co., 7 
esk do., HaSnhutg, Carbje Color Sr <’hemi- 
eul C'o , 45 esk do., Hamburg, Grasselli 
Chemical Co ; 50 esk do Hamburg. Kutt 
roff, Piokardi ft Co , 7 esk do,, Hamburg, 
Guaranty Trust Co 4 es, do , Hamburg, 
J. C. Robold Sir Co , 12 esk aniline, Ham- 
burg, H. K John , 10 esk <lo., Hamburg, 
Franklin Imp ft Export Co. ; 4 dr. aniline, 
Southampton, Order, 20 esk dry, South- 
ampton. Order; II esk aniline, Hamburg, 
Kuttroff, Piekardt & Co , 5(5 esk aniline, 
Hamburg, E. C Foster, 42 pkg do.. Ant- 
werp, Oelgy Co., Rio esk Venetian red, 
Liverpool, J L. Smith Sr Co.; 190 pkg. 
dry eolors, Hull, J. 1. Smith ft Co.; 4 csk. 
vermilion, London, C II. Powell ft Co ; 17 
cs aniline, Havre, Randoz ('hem. Works, 
8 oak. do,, Havre, Irving Rank, 10 bbl, 
aniline, Genoa, Nat’! Aniline & Chem Co , 
24 bbl. do., Genoa, Order. 

COrFKII SULPHATE — 1 07 bid.. Ham- 
burg, Order ; 94 csk., London, Ore ft Chem. 
Corp. ; 100 csk., Liverpool, Westminster 
Hank ; 120 Mil.. Hamburg. Order. 


< OJ’KA--75 bg, Port Antonio, Order. 

C REOSOTE* 100 esk., Manchester, T. D. 
Downing ft Co , Round lot ol oil in bulk, 
Hull order 

IHA.Kls 152 bill., Hull, Older. 

IH \I I>I\ I 983 bg , Maracaibo, A111 
Ti.olmg <’o , 1,781 bg., Maiacarbo, Parrs ft 
Co 1 i,r>2 bf , Monti Cristi, \ Y ft Han* 

st ;i I u ( 'o. 

LPSOM SALT— 48 bg, Kreim 11, A Rlank . 
um i>g , Riemeti. ( j lobe Shipping Co.; 835 
be Hamburg. Irrnis, Sp< ld« n ft Co.; 218 
> *>5 Hamburg, Roessler ft Hasslacher 
(Mom Co 

1 l SJfL OIL 8 dr.. Dunkirk, Guaranty 
Tun Co . 1] dr., Dunkirk, Order * 

<.L\ ( ERINIv- 20 csk, Bordeaux, Order , 
“3 ' ->5., Marseilles, Rrown Rros ft Co , 5o 
1 <1 Marseilles, Order. 

FISTIC’ — 450 pc, San Juan de Sur, \V. 
R Graee ft Co 

(•IMS (In bg datnar, London, S Win 
tuhourm ft Co., 305 bg. copal, Antwerp, 
Coitral Union Trust Co.; 345 bg do., Ant 
wein, Clieiineul Nat'l Rank; 102 bg copal, 
\nlwtrp. Older, 35 bg copal and 70 es. 
da mai, Singapore, France, Campbell ft 
I '.tiling, 385 bg copal, Singapore, Order, 

J on es damai, Ratavia, Chem. Nat’l Rank, 
’<•0 es. dumar, Ratavia, Nat’l City Rank, 
IM sk eopal, Matadi, L. C Gillespie ft 
Si mis , 23o es. dumar, London, Fiance, 
c.impl'ell ft Darling, 1,604 bg. eopal, 
M.uadi, L C. Gillespie & Sons; 579 bg 

< opal, Matadi, Niger Co ; 100 es dumar, 
Singapore, Raring Rros. ft < 'o. , 420 pkg 
arable, Sudan, Thurston ft Rtaidieh, 1,210 
pkg arable, Sudan, Order, 114 bg copal, 
London, order 

GAMBIER — 5(ll es , Smgapor* , N V. 
Ti usl Co , 504 cm., Singapore, Order; 85 
es , London, Order. 

IRON OXIDE— 28 bbl, Malaga, C. F. 
olson ft Co , 100 bbl, Malaga, E. M ft F 
Waldo, 3H bbl. Malaga, L II Rulclier ft 
Co , 125 hhi , Malaga, Reichurd-Goulstoh, 

I in . 10 esk , Liverpool, C R Crystal ft 
Co, 72 esk., Liverpool, Itt lehard-Coulstnn, 

I ne . 34 esk, Liverpool, J Lee Smith ft Co. 

LY<'01‘OI>Il'M -179 pkg, London, Order. 

MAGNESITE - 88 csk., Rotterdam, 

Speideli-Wh beheld Co. 

MAGNEHHM—20 esk sulphate, Man- 

< bt-stei , Order. 50 cm calcined, Newcastle, 

< nder . 25o dr chloride, Hamburg, lnms, 
Speiden ft Co.; 61 dr chloride, Hamburg, A. 
K rattier ft Co. 

MANGROVE - -1,600 bg , Beira, Cooper ft 
( ’oopi 1 

MYRILWE 12 dr., Manchester. Rend- 
link Powder Co. 

NAPHTHALENE - 269 bg, Manchestei, 
order, 1 cs, London, J. C. Robold & Co 

OILS— Cantor — 160 bbl., Hull, Order. Cod 
-ami bbl, Aberdeen, Order. China Wood 

223 bbl., liondon. Order, 30 bbl., Lon- 
don, S. Winterbourne ft Co . 584 csk. 
Hankow, Equitable Eastern Ranking Co 
Linseed - 177 bbl., Rotterdam, Welch, 

Holme ft Clarke Co., 143 bbl, Rotterdam, 
Meteor Products Co ; 141 bbl.. Rotterdam. 
Rut Mac Chem. Corp ; 128 dr, Rotterdam, 
W. Van Doom; 665 bbl., Rotterdam, Order; 
200 bbl, Hull. Order, 444 bbl., London, 
Irving Rank-Col Trust Co.; 438 bbl., ]jon- 
don, Nat'l City Rank; 295 bbl., London, 
order. Olive Foot* (sulphur oil) -699,830 
kilos In bulk, Bari, Order; 350 bbl., Naples, 
Banco Commercial Ral.; 200 bbl., Naples, 
Banea Comm Ralo. Palm — 264 csk, 
Liverpool, Niger Co.; 1,017 csk., Matadi, 
Niger Co ; 1,535 csk, Matadi, Niger Co , 
33 esk . Grand Rassam, Oelrlchs ft Co. . 
171 «*sk., Liverpool, Fourth Nat’l Rank; 174 
esk. Liverpool, D. Bacon; 70 esk, Liver- 
pool. Niger Co. ; 25 esk., Liverpool, Thornett 
ft Fehr , 138 csk.. Liverpool, Nat’l Rank of 
Commerce, 5 csk., Liverpool, Order. Kape- 
»r«>d — 500 bbl, Hull, Vacuum Oil Co.; 600 
dr. Liverpool, Vacuum Oil Co.; 188 bbl., 
Liverpool, Rusk ft Daniels. 

PHOSPHATE— 200 bg. bone, Antwerp, 
Hollingshurst ft Co. ; 1,250 bg. bone, Ant- 
werp, Order. 

POTASSIUM SALTS— 46 bbl. carbonate, 
Hamburg, Hans Hlnrlchs Chem. Corp. ; 20 


bbl puissiute, Hamburg, Usocdermann ft 
Litzrodt , 237 bid nitrate, Rrown Bros, ft 
Co , 24o dr., permanganate, Hamburg 

Meteor Products Co.; 28 dr. permanganate, 
Hamburg, Bengol Trading Co.; 100 dr 
permanganate, London, Order; 135 csk 
salts, Hamburg, Roessler ft Ilasslacher 
Chem Co.. 1,500 bbl chlorate, Hamburg. 
Columbia Trust, Co. , 75 dr. caustic, Ham- 
burg, Peters, White & Co.; 1,000 csk 
chlorate, Hamburg, Columbia Trust Co.; 
Too csk. do., Ilamburg Meeb, ft Metals 
Nat’l Bank, 13 csk. chlorate, 79 dr. caus- 
tic. 68 csk alum, Hamburg, Order; 13 csk. 
carbonate, Bremen, P. 11. Retry ft Co. ; 17 
esk. permanganate, Rotterdam, Ordei , 1,000 
bg. sulphate. Bremen, A. Vogel ; 19 dr 

permanganate, Hamburg, Bengal Trading 
Co., 20 dr permanganate, Hamburg, S. 
Rosenblatt ; 65 csk. salts, Ilamburg, E 
Suter ft Co , 208 dr. salts, Hamburg, Super 
fos Co , 125 dr. caustic, Ilamburg, E. Suter 
ft Co . 65 esk carbonate, Plamburg, Gold- 
schmidt Corp., 4,000 bg. muriate, Hamburg, 
order , 1 lot manure salts, Ilamburg. Order 

QUKUKACHO— 21,211 bg., Buenos Aires, 
Ordor. 

SEEDS— Linseed — 47,834 bg and 1,165,- 
212 kilos in bulk, Ruenos Aires, Order; 69,- 
072 bg , Rosario, Order; 34,190 bg., Buenos 
Aires, Order, 43,349 l)g., Rosario, Spencer 
Kellogg ft Sons , 24.330 bg., Ruenos Aires. 
Spencer Kellogg & Sons 

SAL AMMONIAC - - 75 bbl.. Hamburg, 
Hans Hinrichs Chem Corp.; 29 bbl., Ham- 
burg, Roessler ft Hasslacher Chem Co. ; 28 
esk., Hamburg, Order. 

SHELLAC 700 pkg, London, Older, 15 
bg garmt, Hamburg, Kasebler-Chutfleld 
Shellac Co , 30 cs. garnet, llambuig, Or- 
der, 17 bg garnet, Ilamburg, Irving Bank- 
Col. Trust Co , 4 cs . llambuig, Ri under - 
maim ft Lit/nodl , 18 bg. garmt, Hamburg, 
Ordei 

STAHCII - - 1,000 bg. potato, Rotterdam, 
Stein -Hail ft Co , 500 bg do., Rotterdam, 
Spier, Simmons ft Co. ; 250 bg. do , Rotter 
dam; Order 

HODICM SALTS— 11 3 dr salts, Ham- 
burg, C S Giant ft Co.. 360 pkg salts, 
Hamburg, Roessler ft Ilasslacher Chem. Co , 
300 bbl. chlorate, Ilamburg, Monmouth 
Chemical Co , 300 csk hyposulphite, Ham- 
burg. ( irder , 5(1 bg. silicate, Hamburg, Or- 
der ; 5oo esk nitrite, Ilamburg, Kuttroff, 
Pickhardt ft Co ; 1,580 cs. cyanide, Ham- 
burg, Roessler ft Hasslacher Chem. Co.; 
200 esk. hyposulphite, Ilamburg, Order; 50 
csk. perborate. Hamburg, Order, 160 csk. 
nitrate, Brovik, Norwegian Nitrogen Prod- 
ucts Co , 175 csk. nitrite, Hamburg, E 
Suter ft Co. ; 250 bg. sulphate, Hamburg, A. 

J Marcus, Inc.; 42 csk. bisulphite, Ham- 
burg, Order, 48 csk. nitrite, Bergen, Or- 
der , loo csk hyposulphite, Marseilles, E. 
Walters, 4 25 csk. do., Marseilles, Nat’l 
Citv Bank. 

HUMAC— -350 bg, Palermo, Order 

TALC — 200 bg. f Bordeaux, E. M. & F. 
Waldo; 150 bg , Bordeaux, Reichard-Coul- 
ston. Inc.. 400 bg., Bordeaux, L. A. Salo- 
mon ft Co , 400 bg.. Genoa, Order. 

TARTAR —46 csk. crude, Naples, Tartar 
Chemical Works; 110 sk , Marseilles, C. 
Pfizer ft Co , 83 sk. t Marseilles, Tartar 
Chem Works, 140 sk., Lisbon, Tartar 
Chem Co ; 100 sk., Bilboa, Tartar Chem. 
Co. 

TALLOW— 445 csk. beef, Buenos Aires, 
Order. 

WAXES — 387 bg ozokerite, Hamburg, 
J. Dick ; 52 bg. carnauba, Cara, London ft 
Braz. Rank; 111 bg. carnauba, Cara, Or- 
der, 47 bg. bees, Cardenas, D. Steengrafc; 
12 bg Ues, Santo Domingo, J. J. Julia; 8 
bg. bees, Santo Domingo, F. Iticart. ft Co.; 
63 bg. bees, Rio de Janeiro, Order ; 50 ca. 
bees, Hamburg, Hummel ft Robinson ; 48 
es bees, Havana, Order 

WHITING — 330 bg, Dunkirk, Talntnr 
Trading Co. 

ZINC CHLORIDE- 37 oak., Hamburg. 
Ordor. 

ZINC OXIDE*— 25 bbl., Antwerp 
Relchard-Coulston, Inc. ; 22 bbl., Hamburg, 
A. Kramer ft Co.; 400 bbl., M&roelltafl, 
Bankers Trust Co. 

ZINC WHITE — 50 bbl., Marseilles, 

Relchard-Coulston, Inc. 
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CHEMICAL AND METALLURGICAL ENGINEERING 


Current Prices in the New York Market 

For Chemicals, Oils and Allied Products 


General Chemicals 

Acetic anhydride, 85%, drume lb $0 3j 
Aretone, drums lb. 2 

Acid, acetic, 28% , bbl . 100 lb. 3 3 

Arctic, 56%„ bbl . . . 100 lb. 6 7 

Glacial, 991%, bbl. . 1 00 lb 12 0 

Hone, bbl lb. . I 

Citric, kegs jb. 4 

Formic, 85%) .lb. . I 

Gallic, tech. lb 4 

Hydrofluoric, 52% , carboya lb. .1 

Lactic, 44%, tech, light, 
bbl. lb I 

2 2% tech , light, bbl.. lb C 

Muriatic, 18° tanks 100 lb 9 

Muriatic, 20°, tanks, 100 lb. I C 
Nitric, 36°, carboys lb (1 


Oleum, 20%, tanks ... 

ton 

18 

50 - 

19 00 

( )xftlic, crvst als, bbl 

lb. 


,13}- 

13} 

Phosphoric, 50*% carboys 

lb. 


07}- 

.08} 

Pvrogallie, resuhlimetl .... 

lb. 

1 

50 - 

1 60 

Sulphuric, 60°, tanks 

ton 

9 

50 - 

ii no 

Sulphuric, 60", drums . . 

ton 

H 

00 - 

14 00 

Sulphuric, 66°, tanks .. 

ton 

16 

00 - 

16 50 

Sulphuric, 66° drums . . 

ton 

20 

00 - 

21 00 

Tannic, F S P , bbl . 

lb. 


65 - 

70 

Tannic, tech , bbl . 

lb. 


45 - 

50 

Tartaric, imp ervs , bbl 

lb. 


36}- 


Tartarir, imp , powd , bbl 

lh. 


36 - 


Tartaric, domestic, bbl. 

ll>. 


37}- 


Tungstic, per lb . 

lb. 

1 , 

. 10 - 

1 20 

Alcohol, butyl, drums, fob 





works 

lb 


.26 - 

28 

Alcohol ethyl (Cologne 





spirit), bbl 

gal 

4 

75 - 

4 95 

Ethyl, 190|» f V S P , bbl 

gal 

4 

70 - 


Alcohol, methyl (see Methane 

•1) 




Alcohol, demit ure* 1, 190 proof 





No 1, special bbl . 

gal 


. 39 - 

41 

No 1, special, dr 

gal 


33 - 

35 

No. 1, 188 proof, bbl 

gal 


.40 - 

42 

No 1, l88proof,dr 

gal 


34 - 

36 

No 5, 188 proof, bbl 

gttl 


38 - 

40 

No 5, 188 proof. dr 

gal 


.32 - 

34 

Alum, ammonia, lump, bbl . . 

lh 


.03}- 

03} 

Pot nidi, lump, bbl 

lb. 


03 - 

03} 

Chrome, lump, potash, bbl 

lb. 


.05}- 

05} 

Aluminum sulphate, com , 





bags 100 lb. 

1 

50 - 

1 65 

Iron free bags 

II) 


02}- 

02} 

Aqua ammonia, 26°, drums 

lh 


.06}- 

07} 

Ammonia, anhydrous, cvl 

lb 


.30 - 

30} 

Ammonium carbonate, powd 





casks, imported 

lb 


.09}- 

10 

Ammonium carbonate, powd 





domestic, bbl 

lb 


.13 - 

. 14 

Ammonium nitrate, tech , 





casks . 

lb 


to - 

II 

Ainvl acetate tech , drums . 

Kid. 

3 

50 - 

3 75 

Arsenic, whitp, powd , bbl.. 

ll> 


15 - 

15} 

Arsenic, red, powd . kegs . . 

lb 


141- 

15 

Barium carbonate, bbl 

toll 

7R 

QO - 

80 00 

Barium chloride, bbl. .. 

t on 

90 

00 - 

95 on 

Barium dioxide, drums. . 

lb. 


. 18 - 

18} 

Barium nitrate, casks 



.08 - 


Barium sulphate bbl. 

Il». 


04 - 

04 J 

Rlunc fixe, dry, bbl .. 

lb. 


.04}- 

042 


bleaching powder, f oh wks., 

druniH 100 

Spot N. Y. drums 100 

borax, bbl, ... 
bromine, cases ... 

Calcium acetate, bags . 100 


Calcium chlm ale, f used, drumi 

s ton 

72 00 -23 00 

( Iran, drums 

ton 

28 00 - 20 00 

Calcium phosphate, mono, 
bbl 

lb. 

.06}- 07 

Camphor, cases 

lb. 

.86 - .88 

Carbon bisulphide, drums 

lb. 

.07 - .07} 

Carbon tetrachloride, drums 

lb. 

.10- . . 

Chalk, p r e c l p. — dement ie, 
light, hbl . . 

lb. 

.04}- .04} 

.03}- .03] 

Domestic, heavy, bbl.. 

lb. 

Imported, light, bhl 

lb. 

.04}- .05 

Chlorine, liquid, cylinders . . 

lb. 

.06 - .06} 

Chloroform, tech., drums. 

lb. 

.35- .38 

Cobalt oxide, bbl 

lb 

2 10 - 2 25 


Copperas, bulk, f.o b wks.. . ton 
Copper carbonate, bbl — lb 

Copper cyanide, drums. . lb 

Coppersulphate, cryh., bbl , 1 001b. 

Cream of tartar, bbl. . . lb. 

Epsom salt, dom., tech , 

bbl 1 00 lb. 

Epsom salt, imp., tech , 

bags .1001b. 

Epsom salt, UJ9.P., dom , 

bbl 100 ll\ 

Ether, U.S.P., drama lb. 

Ethyl acetate, com., 89%, 

drama f*l. 

Ethyl aoetate. pure (aoetie 

ether, 98% to 100%) sal 

Formaldehyde, 40%, bbl . lb. 


T HESE prices are for the spot 
market in New York City, but 
a special effort has been made 
to report American manufacturers’ 
quotations whenever available In 
many cases these are for material 
f.o.b. works or on a contract basis 
and these prices are so designated. 
Quotations on imported stocks are 
reported when they are of sufficient 
importance to have a material 
effect on the market. Prices quitted 
in thfese columns apply to large 
quantities in original packages. 


Sodium hyposulphit o , bbl. lb, 
Sodium nitrite, casks lb. 

Sodium peroxide, p< >u d , oases lb. 
Sodium phosphate, dibtuuc, 
bbl. ... lb 

Sodium prawn tc, vcl drum# lb. 
Sodium mlicatc (40% drums) 1001b. 
Sodium silicate 1 60 .drums) 1 OU lb. 
Sodium sulphide, fused, 60- 


Fullersearth — imp , powd , net Ion $30 00 $32 00 

h uscl nil, ref , drama gal 3 55 - 4 05 

Fusel oil, crude, drum» gal 2 30 - 2 40 

Glaubers salt, wks , bags 100 lb I 20 - I 40 

(Jlauberssalt, imp , bugs I001l> 85- .05 

Glycerine, c p , drums extra, . lb .18- 18} 

Glycerine, dynamite, drums . lb 16}- 161 

Glyoenne, crude 80%„ loose .lb II 1)1 

Iodine, resubltmed lb 4 55 - 4 65 

Iron oxide, red, casks lb 12- .18 

Lead: 

Whitc.basiccRrbonnte.dry, 
casks .11) 09 — .10 

White, buBie sulphate, casks lb 091- 

White, inoil, kegs . . lb .121- 14 

lied, dry, casks lb II - 12 

lied, in oil, kegs lb. 13}- .15 

Load acetate, white ervs , bbl lb. Hj- 14 

Brown, broken, casks lb 12} 

Lead arsenate, powd , bbl lb 23 - 24 

Lime-lly drat eel, bbl per ton 16 80 - 17 00 

1, line, Lump, bbl 280 lb i 63 - 3 65 

Litharge, comm , casks lb . I0J- .11 

Litliophone, bags . lb 07 - 07 { 

in bbl lb 07- 071 

Magnesium earb , tech , hags lb 08 - . 08} 

Methanol, 9V;, bbl gal. I 18 - I 20 

Metimnoi, 97";. bbl gal. I 20 - I 22 

Nickel salt, double, bbl. . lb lOi- 

Nickel salts, single, bbl. lb. 11j- . 

Phosgene 

Phosphorus, red, cases In. « - 4U 

i’hospliorus, yellow, enses lb. 30- 35 

Potassium bichromate, casks lb II- . 11} 

Potassium bromide, gran , 

bbl , lb 19- .20 

Potassium carbonate, 80-85% , 

calcine<l, casks lb .06}- 07 

Potassium chlorate, powd lb 07}- 08 

Potassium cyanule, in urns lb 45 - J>0 

Potassium, first sorts, cask lb. ,09 09} 

Potassium hydroxide tcaustie 

potash) drums lb 08}- 09 

Potassium iodide, cases . M> 3 65 - 3 75 

Pot asst uni nitrate, bbl. . lb. 06J- .07} 

Potassium permanganat e, 

drums lb. 22 22} 

Potassium prussmte, red, 

casks . lb. .70- .75 

Potassium prussiate, yellow, 

casks . lb. . 37 - 37} 

Salammoninc, white, gran , 

casks, imported lb. . 07 - 07} 

S&lammoniito, whit*, gran., 

b'»l , domestic lb. .07,- .08 

Gray, gran , . asks j|>. J* * , 

Mills* >d a, bbl 1001b. 1 20 I 40 

Salt cake (bulk) . ton 26 00 - 28.00 

Soda ash. light, 58% flat, 

hags, contract ,1001b. 1 60 - 1.67 

Soda usn, light, basts, 4ft" ; , 
bags, contract, f.ob. 

wks... 1 00 lb. 1.20- 130 

Soda ash, light, 58%, flab , * 

hags, resale 1 00 lb. 1.75- 1.80 

Soda ash, dense, bags, con- , 

trnct, hnsis 48%, . 1 00 lb 1.17}- I 20 

Soda ash, <len»e, in bags, 

resale ... 100 lb. 1 85 - I 90 

Soda, caustic, 76%, solid. 

cirums, f. a. s, . 1001b 3 30 - 3,40 

Soda, caustic, basis 60% , 

wks, contract 1001b 2.50 - 2 60 

Soda, caustic, ground and 

flake, contracts. . . . 1 00 lb. 3 80 - 3.90 

Soda, caustic, ground and 

take, resale 1 00 lb. 3 721- . , 

Sodium acetate, works, bags., lb. 05}- .06} 

Sodium bicarbonate, bbl ..1001b. 2.00- 2.50 

Sodium bichromate, casks.. . lb. .08 - 
Sodium bisulphate (niter cake) ton 6,00- 7.00 
Sodium bisulphite, powd., 

O.S.P., bbl. lb. .04}- .04} 

Sodium chlorate, kegs lb, .06}- .07 

Sodium chloride tongton 12.00-13.00 

asttar..::::: I 


>er ton 16 80 - 
80 lb 3 63 - 


I 20 - I 22 
101- . 

11 - 

.60- .75 

35 - 40 

30 - 35 

II - .11} 


ton 26 00 • 

D lb. I 60 - 


1.20- I 30 
1.75- 1.80 


_ 62% drums 


lb. 

041 

Sodium sulphite, n 

■y» . bbl . 

lb. 

.03 

Strontium nitrate. 

powd ,bbl. 

lb 

.09 

Sulphur chloride, ; 
Sulphur, crude 

t el drums 

lb. 

ton 

.04 

18.00 


At nunc, bulk 

Sulphur, flour, bag ..10 

Sulphur, roll, bug 10 

Sulphur dioxide, liquid, eyl. 
'Pale —imported, bugs 
Pale — domestic powd , bags 
Tin bichloride, bnl 
Tin oxide, hbl. 

Tin crystals, hbl 
Zinc carbonate, bags 
Zinc chloride, gran, bbl. . . 
Zinc cyanide, drums . 

Zinc oxide, , lead free, bbl 
5‘ ; lead sulphate bags 
10 to 35 % had sulphate, 
bags 

French, red seal, bags 
French, green seal, hag* 
French, white seal bbl 


2.00- 2.50 
.08 - 

6.00- 7.00 


80- 1.25 
2.00- 2.25 


16 00 - 18,00 


ton 30 00 - 40.00 


Zinc sulphate, bbl 100 lb. 2.! 

Coal-Tar Products 

Alpha-napht Iml. midi , bbl, ., lb. $0 1 
Alpha-naplitliol, ref ,bbl . lb 
Alpha-naphthvlamiiie, bbl ... lb. .! 
Aniline oil, drums lb. 

Aniline salts, bfil )b 

Anthracene, 80', .drums... lb. 
Anthracene, 80' , , imp , 
drums, duty paid. lb. 

Anthraqumono, 2V ,, paste, 
drums lb 

Rcnsaldehvdei; S T .carboys lb. I 
tech, drums lb 

Benzene, pure, water- white, 

tanks and drums gal. 

Benzene, 90% , tanks A drums gal 
Benzene, 90% , drums, resale . gal. 
Benzidine bane, bbl In. 

Benzidine sulphate, hhl.. lh. 

Benzoic acid, PM’, kegs lb. 
benzoate of soda, F S P„ bbl. lb. 

Benzyl chloride, 9i»97% , ref , 

drums , . lb. 

Benzyl chloride, terli , drums lb. 
bela-naphtliol, subl , bbl. lb. 
bet a-napht hoi, tech , bbl . lb. 
Beta-nuphthylnmiur, tech lh. 
Carbaeol, hbl . .. lb. 

Oncol, H.H P drums lb. 

t>rtho-cres»l, drums lb. 

Cresylic acid, 97%, resale, 
drums .... gnh I 

95-97"% drums, resale. , . gal. I 
Dichlorbenzetie, drums .. lb, 

Hicthylnnilme, drums lb. 

I timethylanihne «lrums . lb. 
Dmitrouenzene. bbl .. ^lh. 

I Mnitroelorbenrene, hbl ... lb. 

1 )initronapht halene, bbl lb. 

Ilnutrophenol, bbl lb. 

Dinitrotoluene. bbl lb. 

Dip oil, 25°;, drums gal. 

Diphnnylaniiue, bbl lb. 

if-acid, bbl.. . lb. 

Meta-phenylenedinmme, bbl. lb. 1 

Michlcrs ketone, bbl lh. 3 

Monochlorhenzcnc, drums. . . lb. 
Mnnoethylanilme, drums. . . . lb. 
Naphthalene, flake, bbl.. . . lb. 

Naphthalene, balls, bbl ... lb. 
Naphthinnatr of soda, bbl.. lb, 
Napht hionic aeid. crude, hbl. lb. 

Nitrobenzene, drums lb. 

Nitro-nnphtlmleiic.bbl. ... lb. 

Mitro-tofuene, drums lb. 

N-W acid, bbl lh. 1 

Ortho-amidophennl, kegs. lb. 2 
Ortho-diehlorbenzenr, drums lb. 
Ortho-nitrnphenol, hbl .. . lb. 

Ortho-nitrotoluene, drums .. lb. 
Ortho-toluidine, bbl ... lb. 


Para-dichlorbenzene, bbl. . 
Paranitraniline, bbl. , , . 
Para-nitrotoluene, bbl.. . . 


.07 - 

091- . . . . 

IS- 

2.50- 3.00 


Para-phenyle 

Para-toluidln 


Phthalw anhydride, bbl 
1 Phenol, Ui.P., drums. 
Picric bbl., 


Pyridine, imp., drums. . 



t 

1.25 - 
.07 - 

.09 


ll». 

. 50 - 

.60 


lb. 

.42 - 

.43 


Jb. 

. 19 - 

.20 


•lb. 

.22 - 

.23 


lb. 

.30 - 

.32 


lb. 

.35 - 

.40 


lb. 

.20 - 

.22 


t 

.25 - 

.30 


.50 - 

.52 


lb. 

.85 - 


)bl. 

lb. 

1.00 - 

105 

lh. 

3.00 - 

3.5C 


lb. 

.08 - 

.10 


lb. 

.85 - 

1 . 10 


lb. 

.09}- 

10 


lb. 

.091- 

.10} 


lb. 

.58 - 

.65 

hbl. 

lb. 

.55 - 

.60 


lb. 

.10 - 

.12 


lb. 

.30 - 

.35 


lb. 

.15 - 

.17 


lh. 

1.25 - 

1.30 


lb. 

2.30 - 

2.35 

irns 

lb. 

.17 - 

.20 


lb. 

.90 - 

.92 


lh. 

.10 - 

.12 


lb. 

. 14 - 

.15 

tegs 

lb. 

1.20 - 

t.30 

tegB 

lb. 

1.25 - 

1.35 

lb. 

.17 - 

.20 


lb. 

.74 - 

.75 


lb. 

.60 - 

.65 

bbl. 

lb. 

1.45 - 

1.50 


lb. 

.95 - 

.n 


lb. 

.35- 

.M 


lb. 

.55- 

.57 


lb. 

Kid. 



f»L 

2.50- 

2.75 
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Reeurdnol, toch., kerf 

Resorcinol, pure, kegs. . . 
H-»r]i , bbl. . 

Halley lie acid, tech., bbl. , 
Salicylic arid, U.B.P , bbl 
Solvent naphtha, water- 
white, drums 
Crude, druma , 
Huljdmriilic acid, crude, 2>bl 
Thiorarbatiilidc, kegs 
Toluidine, kegs . ... 
Toluidine mixed, kegs... 

Toluene, tank cars 

Toluene, drums 

Xvlidines drums . 

Xylene, pure, drums 

Xylene, com , drums 

Xylene, com , tanks. . . 


$1.40 - $1.50 
1.10 
.60 
.48 
.52 


.55 - 
.47 - 
.50 - 


lb. 
lb. 
lb. 
lb. 

gal. .17 - 

gal. 22 - 

lb 18 - 

lb. .33- 

Ib. 1.20- 

lb. 30 - 

gal. . 30 - 

gal. .35 - 

lb .45 - 

gftl. .75 - 

gal. . 17 - 

gal. .32- 

Naval Stores 

Rosin 13-1 ), bbl 28 

Rosin L-I, bid 28 

Rosin K-N, bbl 28 

R,nnm W ( 1 -W VV , bbl . 28 
Wood roism, bbl 28 

Turpcntim , Hp<nls of, bbl 
Wood, Mi aro dint , bbl 
Wood, di si dint , bbl 
Pine tnr pitch, bid 2(1 

Tar, kiln buim d, bbl . 5( 

Hetort t»r, l»l»l. . 5(! 

Itosin oil, first run, bid 
Rosin oil, second run, bbl 
Rosin oil, third run, bid 
Fine oil, steam dist 
Fine oil, pure, deal dint 
Fine tar oil, ref 

Pine tar oil, nude, tanks 
f o b Jackson villi , Kin 
Fine tnr oil. dmibli n f , bbl 
Fine tar. ret , I bin bbl 
Pmewood orrnv.ii, ri I , bid 


1 tegras, bbl 
(•reuse yellow, bbl 
I .an I oil, l.xfra No I, bbl 
Neatslootoil, 20 deg bbl 
No I, bbl 
Oleo Stmruie 
Red oil, dut died, d p bbl 
Supoiillu d bbl 
Tallow , extra, loose 
Tallow oil, undies, h, bbl 

Vegetable 

Coat or oil, No 3, bbl 
Castor oil, No I. bbl 
Chmawood oil, bbl 
Coconut oil, Ovlon, bbl 
( Vvloti, tanks, N \ 

Coconut oil, ( oeliin, bbl 
Corn oil, crude, lild 

Crudi , tunks (I <> b nnlh 
Cottonseed oil, crude (fob 
mill), tanks 
Rummer yellow, bbl 
Winter yellow, bbl 
lanseed oil, raw, ear lots, bbl 
Ruv , tank ears idom ) 

Roiled, cars, bid (dom ) 

Olive oil, denal ured, bbl 
Hulphui , (tools' bid 
Palm, Lagos, casks 
Niger, casks 
Palm kernel, bbl 
Peanut oil, crudi , tanks (null) 

Peanut nil, refined, bid . 

Per II n, bbl 

Rapcseeil oil, refined, bbl 
Rnpesenl ml, blown, bbl 
Sesame, bid 

Sovn bean ( Manchurian), bbl 
Tank, fob Pacific coast 
Tank, (fob NY) . 

Fish Oils 

Cod, Newfoundland, bbl gal $0 70 - $0 72 

Menhaden, light pressed, bbl. gal 7 6 - 

White bleached, bbl .. gal, 78 - 

Flown, bid gal .82- 

( 'rude, tanks (f o b factory) gal, 50- 52 

Whole No. I crude, tanks, 

coast . lb . 08 - ... , 

Winter, nutbral bid gal .76- 78 

Winter, bleached bbl . gal .79 - .80 

Oil Cake and Meal 


lb 

$6 30 - 

6 3} 

ID 

6 35 - 

5 46 

lb 

6 40 - 

6 '•(> 

lb 

6 80 - 

7 811 

lb 

6 20 


ml 

1 2H - 

1 30 

gal 

1 22 - 

1 24 

gal 

1 1)5 - 

1 10 

ID 


6 00 

lb 


13 OIJ 

lb 


17 00 

vut 

45 - 


gal 

48 - 

• 

gal. 

52 - 


gul 

.80 - 


ga) 

.75 


gal. 

.48 - 


gul. 

32 - 

321 

gul. 

- 

./'» 

gal 


25 

gnl 


.52 

md Fats 


l)> 

$0 (Mi 

$0 04* 

ib 

08 - 

08 i 

gul 

92 - 

94 

gal 

1 30 - 


gal 

97 - 

94 


.10! 


lb 

II - 

11 ; 

Hi 

M - 

Mi 

lb 

08? - 


gal. 

.95 - 

.97 

Oils 


ii> 

$0 14 - 


lb. 

14*, - 


Ib. 

38 - 

40 

It) 

I0(- 

MH 

11 > 

.09} 


III 

IftJ 


11) 

12) 


lb 

lft( 

ID' 

Ib. 

091- 

10 

It> 

121- 

. 12’ 

Ib 

IM- 


gal 

t 17 - 


ga) 

l 12 - 


gnl 

1 19 - 


gal. 

1 15 - 


Ib 

10 - 

10' 

1,1) 

.081- 

08 J 

lb 

071- 

08 

It) 

.09}- 

10 

lti 

• IV 


II). 

.17 - 


Ib 

. 161- 

16! 

gal 

.84 - 

.85 

gal 

.90 - 

9 1 

Ib 

121- 

1 3 

lb. 

.1)1- 


lb 

. 10*- 


lb 

. 10}- 

‘ ini 


Coconut cuke, bags 
Copra, sun dm d, lugs, 
Hun dmal Fuel lie cm 
Cottonseed meal, f <> I 
Linseed cake, bugs 
Linseed meal, bugs 


ton $37.00 - 


.05/ 

05f- 

39 00 - 40 00 
36 50 - 
38 50 - 


Dye & Tanning Materials 


Albumen, blood, bbl . 

Albumen, egg, tech, kegs 
Coohneal.bags 
Putch, Hurneo, bales . 

Cutch, Rangoon, bales,. . . 

Dextrine, corn, bags — 

Dextrine, gum, bags 

Pivi-divi.baga. (on 

Fustic, sticks ton 

Fustic, chip*, bug* lb. 

Logwood, sticks ton 

Lofwood, chip*, bags. . . 


lb 

$0 45 - 

$0 50 

lb. 

.80 

85 

Ib 

.35 - 

. 36 

lb 

.04|- 

.05 

11 *. 

. 13 - 

.HI 

1 It). 

3 64 - 

3 69 

1 ib 

3 99 - 

4 09 

(on 

58 00 - 

39.00 

ton 

50.00 - 

55.00 

Ib. 

.04 - 

.05 

ton 

28.00 - 

30.00 

lb. 

.02}- 

.03} 


40 00 - 42 00 
2.97 - 3 07 
.05$- .061 


$0.17 - $0 18 


02 - 
.04 - 
.20 - 
08 - 
.08 - 
. 14 - 
.04 - 
.24 - 
. 14 - 
19 - 
.09 - 


Sumac, leaves, Sicily, bags. . , ton $70 00 -$72 00 

Sumac, ground, bags ton 65 00 - 67 00 

Sumac, domestic, bags ton 

Starch, corn, bogs 100 lb. 

Tapioca flour, bags lb. 

Extracts 

Archil, cone , bbl . . . lb. 

Chestnut. 25% tanmn, tanks lb. 

1 Mvi-divi. 25' , tannin, bbl. lb 

1 until , crystals, bbl lb 

I listle, liquid, 42°, bbl. . lb. 

Gambiri.hq ,25% tannin, bbl lb 

I lethal UK (TVS , id)! lb. 

Hemlock, 2 f *' ( tannin, bbl . lb 
Hvpi riue, solid, drums lb. 

H ypi run , Initial, 5 1 ”, bbl lb 
Logwood, er\s , bbl. .. Ib 

Logwood.hu . 51% bbl. . lb. 

(pn braeho, solid, 65',’, tannin, 

bid lb 041- 

Sumac, dom ,51°, bbl lb . 061- 

Dry Colors 

Rl,u ka- Carbongas, bags, f o b 
work-. 11. 

I aniplduik.bbl lb 

Miiuiaj bulk ton 

Rim s Rtonre.bbl . lb 

I’ru-tHinri, bbl lb 

I Ilruma rule, bbl . lb 

lb owns, Sienna, It ul , bbl lb 

Mi nun, I tonics! ic, bbl lb 

1 mb. i, Turkey ,bbl ]b 

( ir< < ns ( ’hrome, ( ’ P Light , 
bbl lb 

Chioim eommemal, bid lb 
I ’a I is bulk . lb 

lb ds, ( nnmne No 40, tins lb 

< Hide ied, casks lb 

Fata lorn r, kegs lb 

V'*i milimi, I nglmh, bbl . lb 
i How, ( hromi C P bl.ls lb 

Ocher, Pi eiieh, casks lb 

Waxes 

Raybem.bbl . . lb 

beeswax, crude, bags It > 

Reeswax, relined, light, bags lb. 

Reeswax, pure white, cases. lb 

( ’andellila, lings. . lb 

Carnnuba, No I, bags .. lb 
No. 2, North Country, bags lb. 

No 3, North Country, bags lb 
Japan, eases . . lb 

Mont an, crude, bugs lb. 

Paraflme, crude, mutch, 105- 
1 1 0 m p. . lb. 

Crude, scale 124-126 m.p., 

bags lb. 

Ref , 118-120 m.p , bags. lb. 

Ref , 125 in p , bags lb. 

Ref. 1 28- 1 30 m p , bags lb. 

Ref , 133-135 m p., bags. lb 
Ref . 1 35- 137 m p.. bags lb. 

Stearic and, sglenressrd, bags lb. 

Double pressed, bags .... lb 
Triple pressed, bags .. . lb. 

Fertilizers 

Ammonium sulphate, bulk, 

f o b works 100 lb. 

F a s double bags. ... 1 00 11 » 

Rlood, dried, bulk unit 

Rone, raw , 3 and 50, ground . top 
Fish scrap, dom., dried, wkH., unit 
Nitrate of soda, bags , , 1 00 lb. 

Tankage, high grade, f.o h. 

Chicago unit 

Phosphate rock, f o.b. mines, 

Florida pebble, 68-72%. . 


ton 

ton 

ton 


$0 16 - 

$0 18 

12 - 

41) 

35 00 - 

45 00 

35 - 

an 

55 - 

60 

08 - 

3 5 

0b - 

14 

03 ;- 

04 

04 - 

04} 

32 - 

34 

. 12 - 

1 2‘ 

30 - 

35 

4 5() - 

4 70 

10 - 

If 

1 00 - 

1 10 

1 30 - 

1 32 

20 - 

2! 

071- 

03 

$0 28 - 

$0 30 

20 - 

23 

.32 - 

. 34 

.40 - 

.41 

24 - 

.25 

.42 - 

43 

.23 - 

23} 

19 1 


14}- 

15 

.04}- 

.04} 

.04|- 

.04} 

.03 - 
. 03|- 


.03}- 

.04}- 

.04} 

.05 


.05}- 

.05} 

.13 - 


:!?!- 

. 16 

$3 25 - 

$3 30 

3 65 - 

3 90 

4 25 - 


27 00 - 

30 00 

nominal 

2 60 - 

2.65 

3 25 - 

3 50 

$4 00 - 

$4 50 

8 00 - 

8 25 

35 00 - 

36.00 


Tennessee, 78-80% , . . 

Potassium muriate, 80% , bags 
Potassium sulphate, bags basis 

90% , ton 45 67 - 

Crude Rubber 

Para — Upriver tine. . . . lb $0 28 - 

Cpnver coarse It* . 23 - . 

I priver rancho ball. lb .25 - 

Plantal mn —hirst latex crepe lb. .31 — 

Kibbl'd smoked shrol s lb .31 

Rrown crej>e, thin, 
clean . lb. .29 - . 

Amber crepe No I. . lb. .29}-. 


Gums 


Copal, Congo, amber, bags 
Lost Indian, bold, bags 
Manila, pule, bags 
Pontmak, No I bags . 
Du mar, Ratavia, cases . 
Smga p« >re, No I , eases 
Singapore, No. 2, oases 
Kauri, No 1, eases 
t irdinarv chips, easi-i 
Manjuk, Barbados, bogs 


8helUc, orange fine, lings 
Orange superfine, bag*.. 


$0 12 - f0 13 


lb 

.23 - 

23} 

lb 

.20 - 

20} 

lb 

.20 - 

20} 

Ib 

-30} 

31 

lb 

• 34 • 

35 

tb 

.24 - 

.25 

lb 

.65 - 

.67 

lb 

.18 • 

?T 

lb. 

ac 

09 - 

<)>’} 

ib. 

$0,72 - .. 



A. C. paimet, bap.., 
‘ oneary. , 


.74 - 


lb. 

_ . _ lb. 

Bleached, honodry lb. 

Bleached, fresh, ... lb 

T. N., bags lb. 

Miscellaneous Materials 

Asbestos, crude No. I, 

f. o.b., Quebec eh. ton $500 00-.. 


nominal 


.82 - 
.70 - 
.69 - 


Aibertot; thingto; f.o.b.; 

Quebec sh.ton 

Asbestos, cement, f.o.b., 

Quebec sh. ton 

Barytes, grd , white, f.o.b. 

mills, bbl net ton 

Barytes, grd , off-color, 

f o.b. nulls bulk.. net ton 

Barytes, floated, f.o.b. 

St. Louis, bbl not ton 

Barytes, crude f.o.b. 

mines, bulk .. . net ton 
Casein, bbl , tech . lb. 

China cla.v (kaolin) crude, 

f.o b Ga . net ton 

Washed, f o b Ga.. . net tun 
Powd , f o b Ga. net ton 

Crude f.o b Va net ton 

Ground, f o h Va... net ton 

Imp , lump, bulk v net ton 

Imp., powd . net ton 
Feldspar, No I pottery., long ton 
No. 2 pottery .. . long ton 

No. I soap . ... long ton 

No. I Canadian, f.o.b. 
mill . long ton 

Graphite, Ceylon, lump, first 
quality, bbl lb 

Ceylon, chip, bbl. lb. 

iligh grade amorphous 
crude Ion 

Gum arabic, amber, sorls, 

bags . . lb 

Gum tragacanth, sorts, bags lb 
^ No I , bugs . .. ]b 

Kleselgulir, t n b Cal ... ton 
Fob N 3 ton 

MugiiehiN erudi . I o b. Cal ton 
Pumice atom , imp . casks lb 
Dom . lump, bbl lb 

Dorn .ground, bbl lb, 

Silica, glass sand, t o b Ind ton 
Silica, sand hla.-l. f o b Ind ton 
Silica, amorphous, 25(3 mesh, 

. fob ill ton 

Silica, bldg sand, fob. Fa . ton 
Soapstone, coarse, fob V t . 

bags ton 

Tale, 200 mesh, fob, Vt , 
bags ton 

Tale, 200 mesh, f.o.b Gn , 
bags ... ton 

Tale, 200 mesh, f.o h Los 
Angeles, bags. ton 

Mineral Oils 

Crude, at \\ 1 11s 
Pennsylvania. ... bbl. 

Corning bbl 2 00 - 

Cabell bbl. 2 16 - 

Somerset bbl I 95 - 

Illinois bid 2 17- 

Imlmna. bid 2 18- 

Kansttsund Oklahoma, 28 deg bid I 40- 

Cahforniu, 35deg and up bid I 04 - . 

Gasoline, Etc. 

Mot or gasoline, steel bids gal $0 22 - 
Naphtha, V M A 1’. deod, 

^ steel bbl.H gal 21) 

Kerosene, ret tunk wagon. . . gul 14- 

Bulk, VV, VV export gal. .07 - , 

Lubricating oils' 

Cylinder, Penn .dark gnl. 27- 

Blooniless. 300 31 grav. . gul. .20- 

Paruffin, pale . gal. ,24 - 

Spindle, 200, pale pi. .25- 

Prtrolatum. umbel, bids . . . lb. .05- 
Furaffine wax (see waxes) 


Refractories 

Bauxite brick, 56%, AI 2 O 3 , fob. 

Pittsburgh 

Chrome brick, l.o.b. Kastern ship- 
ping points 

Chrome cement, 40-50", (>203 
40-4 5% Cr 2 <> 3 , Backs, fob 

Lantern shipping points. 
Fireclay hr irk, 1st quality, 9-in 
shapes, fob Ky wks 
2nd quality, 9-in shapes, f o b 
wks 

Magnesite brick, 9-in. straight 
(f.o b wks) . 

9-in niches, wedges und keys 

Scraps and splits 

Silica brick, 9-in, antes, f.o b. 
Chicago district 

Silica buck, 9-iri sixes, fob. 
Birmingham district . . 

F o b. Mt Union, Pa 
Silioon carbide refract brick, 9-in. 


$65 . 00 - 

$85.01 

20 00 - 

25.00 

16.00 - 

20.00 

13.00 - 

15 00 

28 00 - 


IC 00 - 

11 00 

.22}- 

.25 

7.00 - 

9 C, 

8 00 - 

9 Of. 

14 00 - 

20 00 

8 00 - 

>2 00 

14 00 - 

20 00 

15 00 - 

20 00 

45 00 - 

50 00 

6 00 - 

7 00 

4 00 - 

5 50 

7 00 - 

7 50 

20 00 - 

22 00 

06}- 


05}~ 


13 00 - 

35 00 

.15 - 

.16 

.50 

.60 

1.60 - 

1 65 

4U 00 - 

42 00 

50 00 - 

55 00 

14 01) - 

15 (|() 

03 - 

05} 

05 - 

.05} 

.06 - 

07 

2 1)0 - 

2 30 

2 50 

5 (10 

17 00 - 

17 50 

2 00 - 

2 75 

7 00 - 

8 00 

6 50 - 

9 00 

7 00 - 

9 00 

16 00 - 

| 

20.00 

$3 50 - 



.30 

22 

25 

26 

• 05 i 


ton 

$45-50 

ton 

50-52 

ten 

23 11 

ton 

23 CO 

1,000 

40-4 

1,000 

36-41 

ton 

65 6" 

ti n 

80 > ' 

ton 

85 

1,000 

48-50 

I 090 

4*3- 5n 

1.000 

« -»4 

1,000 

1,100 u. 


Ferro-Alloys 


ic 

.13 


Ferrotitanium, 15-18% 
f 0 b. Niagara halls, 

N. V ton $200 00 -$225 Of) 

Ferrochromium, per lb. of 

Cr, 6-8%, C ... lb. . 11} 

4-6% C lb. .12- 

Ferromanganese, 78-82% 

Mn. Atlantic aea.xl. 
dutypaid.. . irr.ton 120 00 -,. 

Spiegeleisen, 19-21% Mn . gr. ton 40 00 , 

Ferrarnolybdenum, 50*60% 

Mo, per lb Mo ... lb. 2 09 - 

Ferroethcon, 10-15%. .... gr. ton 4* 1 0 - 

50% , gr.ton ?5 00 - 

75% gr.ton 150.00 


2 . f 0 

50. 00 


160.10 
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Ferrotungsten, 70-80%, 

per lb ofW Ib. 

Ferro-urunium, 35-50% of 
T per lb ofU. . lb. 

Ferrmluuuiium, 30-40%, 
per lb. of V lb. 


$0.90- $0.95 
6.00 - . 
3.50 - 3 75 


Ores and Semi-finished Products 


Bauxite, dom. crushed, 
dried, f o.b. shipping 


points . . 

ton 

$6.00 - 

$9.00 

Chrome ore Calif, concen- 
trates, 50% iu in CrjOa 

C i f Atlantic seaboard 

ton 

22 00 - 

z3 00 

ton 

20 50 - 

24 00 

( oke, ldrv , 1 i) b ovens 

ton 

7 00 - 

7 30 

( 'oke, turnaee, f o b ovens 

toi® 

6 00 - 

6 50 

1 luorspar, gmvel, f.o b 
mines' Illinois 

ton 

20.00 - 

21 50 

(Imeinte, 52 , Titb 

lb. 

.011- 

.01* 

Manganese ore, 50% Mn, 
oil Atlantic seaport 

unit 

.33 

Manganese ore, ehemrcu 1 
( Mn* )ji 

ton 

75.00 - 

80.00 

Molybdenite, 83% MuS;, 

per lb AloSj, N Y 

lb. 

.65 - 

.70 

Mon.tarte, per unit of Th(L, 
c i L, \tl seaport 

lb. 

.06 - 

08 

Pyrites, Span , lines, e i ' 
At! seaport 

unit 

.Hi- 

.12 

Pyrites., .Span , Ininaee sue, 
e i t Ail seaport 

unit 

.111- 

.12 

Pyrites, dom hues, f o 1* 
mines, Ga 

unit 

.12 


But ile, 95% Tit 

lb. 

.12 -. 


Pungsten, selieeliie, 60% 
Wt >3 ami over, per unit 
WOj 

unit 

8.50 - 

8.75 

l'migMi-ii, wolframite, 60% 
\\ < >x ami over, per unit 
Wt> 3 

unit 

8.00 - 

8.25 

Praminn ore (eurnotile) jx i 
lb of IV )h 

lb. 

3.50 - 

3 75 

I'ranmm oxide, 96% per lh 

1 .(< >s 

lb 

2 25 - 

2 50 

Vanadium pentoxule, ‘>9", 

lb 

12.00 - 

14 00 

Yaiimlium ore, iter Ib Vj< >r. 

lb. 

LOO ~. 


Zircon, unshed, non free, 
f.o.b. Pablo, Fla 

lb. 

.04J- 

.13 


Non-Ferrous Materials 


Copper, electrolytic’ . ... . .. 

Aluminum, 9H to 99' . 

Vntimmiy, wholesale, Chinese and 

Japanese . 

Nickel, virgin metal 

Nickel, ingot and shot 

Monel metal, shot and blocks 

Monel metal, ingots 

Monel metal, sheet bars 

Tin, 5-ton lots, Straits 

Lead, New York, spot 

Lead,]'] St Louis, spot 

Ztne, spot, New York 

Zinc, spot, E. St. Louis 


Cents per Lb. 
It>i In', 

23 24 

71- h‘ 

2ft 30 
30- 
32 00 
38 00 
45 00 
44 00 
7 75 
7 58 
7 10 
6.75 


Other Metals 


Silver (commercial i 

nz. 

$0 67] 

Cadmium 

lb. 

LOG 

Bismuth (50011) lots). . . 

. lb. 

2 55 

Cobalt . . .... 

.. lb. 

2 65«* 2.85 

Magnesium, ingots, 99%. . 

. . ib. 

1. 25- 

Platinum 

oz. 

ID 00 

Iridium 

. OZ. 

260 00(a 275 00 

Palladium 

oz 

79 00 

Mercury 

7511*. 

68 00-69 00 


Finished Metal Products 


Copper sheets, hot rolled. . . 

Copper bottoms 

Copper rods 

High brass wire 

High brass rods 

Low bras« wire 

Low brass rods 

Braced brass tubing 

Brazed bronze tubing 
Seamless copper tubing 
Seamless high brass tubing. 


VV a re house Price 
Cents per Ll>. 
25 50 
30 75 
25 25 
19 50 
17 00 
21 <0 
22 00 
. 24 25 
29 00 
25 25 
23.50 


OLD METALS -The following are the dealers’ 
purchasing prices in cents per pound: 

Copper, heavy and crucible II 3Q(" 1 1 50 

Copper, heavy and wire II 25<n 1 1 50 

Copper, light and hot toms 9 25 («* 9 50 

Lead, heavy 5.75<u) 6 00 

Jjcad, tea 3.50 (<ii 3 75 

Brans, heavy 6.25W 6 40 

Brass, liuht 5 35(m 5 75 

No. I yellow brass turnings 6.30('ti 6 50 

Zinc 3.50<% 4.00 


Structural Material 

The following base prices per 100 lb. are for 
structural shapes 3 in. by j ii\ and larger, and plates 
i in. and heavier, from jobbers' warehouses in the 
cities named: 

New York Chicago 

Structural shapes $3 . 29 $3.14 

Soft steel bare 3.19 3.04 

Soft eteel bar shapes 3. 19 3.04 

Soft steel bands 3 29 J,J9 

flutes, $ to fin. thkk 3*29 3.M 




Industrial 

Financial, Construction and 3lamifacturinn News 



Construction and 
Operation 

Arizona 

Gt.iiHU -The Nev\ r Donimtnn Copper Co 
will make extensions and Impi o\ enientM 
mI its plant to I'twi Mppn>\im,ittl\ 
meludiiig the Installation <»l' additional 
equipment 

Arkansas 

El, Dorado Tin* Richutd’-on nil Co 1ms 
lentutive plana under < onstdei ation for (lie 
lebuildmg of tin* portion of Hn plant de- 
stioyed h\ tire, Aptil lh \Mlli lns<- estl- 
nmled :i( $75,000, in< hiding e<iulpnient 

California 

San Francisco Tin Patalline t'niie 
))!ini(‘M, Ine , ill 1st SI , has plans In popu- 
lation fot extensions and impi tiveinents In 
its 3-stoiv jilunt on South lltannan St, 
near ilid St , 275x275 ft , estimated to cost 
i Jo.se to $ in, UU0 Tin company 1ms also 
broken ground foi a plant addition at 
An tux h 

San Rkunakm no Tin* Inland Oil U«- 
finery Co, lereiitly organized. has acquired 
piopertv on West Rialto Ave for tlie < ou- 
st rurt ion of a new refining plant, to consist 
of a number of units Finns are under way 
for the Hist unit estimated to cost about 
$100,(100. with mat hinery 

Los Anuklks -Tin* Roy il Dutch -Shell Oil 
I’ompii riles lm., 3111 Kansome SL, San 
hTnnejseu, has negotiations under way for 
the puiehase of ptopetly at Watson Sta- 
tion, Wilmington, l^is Angeles, as a site 
for a new refining plant It is reported 
that the Initial works will cost in exeess of 
$r>oo,ooo. 

Fuu.hrton — T he Newton Process Co. has 
acquired a tract of land totaling about 3o 
acres, as a site for a new gasollnc-rettning 
plant, to operate under a recently per- 
fected process. Plans will be prepared im- 
mediately. The company previously oper- 
ated u plant at Santa Fe Springs, Calif. 
.1, 11 and George Wentz, Anaheim, are 
heads 

Colorado 

DKNVRR — The Pioduters' &■ Refineis’ 
Corp , California Bldg, has construction in 
progress on a new oil refinery at its proper- 
ties In Wyoming, and plans for the early 
installation of muehlnerv The initial unit 
will have a capaelty of 10.0(1(1 bbl. per day. 


modem luhtim faitoiy The installation of 
maihltieiA will soon i»e eonnneiiced. C H. 
MeDermott i-. pi evident 

Kentucky 

trwKNsiumo New gaa-pmrfylng and 
m nibbing equipment will he Installed at the 
lot.il artitUi.il gas plant of the Kentucky 
Publie Servne Co estimated to cost, ap- 
proximately $35,0011 

Louisiana 

SUAIU7 The r'entlliv Caihoii Co ha» 
aw.wded a mnti.ut to the Kumhurger lOn- 
gineei lug Co, Mom m* fm th* construction 
of a new eaihon black plant on local site 
recently acquired, estirnatnl to cost ap- 
proximately $1’, r »o. 0 (mi, ini hiding machinery. 

Maine 

Ri’Miohp- -I n eommlion with proposed 
improvements and new equipment at it** 
local mill to cost about $250, nno. previously 
announeed the Oxford Paper Co purposes 
to build a < omplete new plant unit esti- 
maled to coal approximately $1,000,000. 
with in ( i eh in* i \ Plans will he draw'll at an 
early date 

Maryland 

llAi.TixroitK The United States Industrial 
Chemical Co has < ompleted plana for the 
eoirstruet Ion of a t stun addition to its 
plant on the Patapsio Countv Rd., 50x2.50 
ft 

Massachusetts 

Stoughton- The Meade Rubber Co. has 
commenced the ronstmetlon of a 2-Btory 
addition, to meiease the plant output about 
,'id per cent A list of machinery to be in- 
stalled will suon be arranged 10 R, Simp- 
son. 176 Federal St . Boston, Is engineer. 

A mii wist- ^The State Agricultural Col- 
lege has perfected plans for the Immediate 
resumption of construction on the proposed 
ehemleni laboratory on the campus, and 
purposes to jiusir the structure to comple- 
tion It win he 3-story, 44x112 ft., esti- 
mated to cost close to $300,000, with equip- 
ment, 

Camiuuimik --T he Lever Brothers Co., 
Portland St , manufacture! of soaps, wash- 
ing compounds, etc , will commence exten- 
sions and improvements in its plant to 
i out approximately $30,000. 

Lrominhtkh- - The Vlsealoid Co., manu- 
facturer of composition products, has con- 
struction under way on a new 2-story plant, 
40x100 fl . on I jn master St . estimated to 
cost $27,000 


Illinois 

Chicago — The Standard Glass Co, 2533 
Cottage Grove Ave, has filed plans for u 
new 2-story plant, 30x50 ft , at 2620 South 
Park Ave. R. A Williamson, 15 South 
LaSalle St, is architect 

Argo— The Corn Products Refining Co 
will commence immediately to rebuild the 
portion of its local plant destroyed by fire 
April 20, caused by an explosion. Tin 1 esti- 
mated loss lias not been announced. 

Chicago — T he National Lead Co., 000 
West 18th St, will build a 1 -story addition 
35x100 ft., at its plant, 1711 Peoria St. 

Indiana 

ViNt’RNNfcfl— Tlie Blackford Window 
Glass Co. will expend close to $500,000 for 
machinery for Installation at its new local 
plant on which construction has been com- 
menced* The works will cost approxi- 
mately $800,000, complete 

SHRLBYVILLR- The Shelbyville Mirror Co., 
450 East Henrlcks St., has tentative plans 
for the construction of a new plant, esti- 
mated to cost close to $50,000 with equip- 
ment, 

Huntington — The Indiana Rubber Prod- 
uct® Co., recently organised, has com- 
menced the remodeling of It® proposed loyal 
works, comprising the fotrner plant of the 
Rapid Rim Co., and will convert for a 


Michigan 

STt'UGia DJ A Hopping Is perfecting 
the m ganization of a company to take over 
and npeiate the plant of the Ctillty Mfg. 
c<», recently acquired for the manufacture 
of paper pioducls. The structure will be 
remodeled and improved, and equipment in- 
stalled 

Minnesota # 

M iNNKAfoUH— The Twin City Brass & 
Aluminum Foundry Co , 815 Washington 
St , S F. , has tentative plans for the re- 
building or th*- portion of Its plant 
destroyed bv fir**, April 21, with loss ap- 
proximating $25,000. 

St Paul The Waldorf Paper Product® 
c<» will soon take bids for th* 1 construction 
of a new mill, estimated to cost close to 
$100,000. Including equipment 

Mississippi 

Jack bon— The Buckeye Cotton Oil Co.. 
Mill St., is perf<*cting plana for the rebuild- 
ing of the portion of Its plant recently 
destroyed by Are with loss estimated at 
about $30 000. Additional equipment will 
be installed. 

Missouri 

Joplin — The General Explosive# Co. will 
rebuild the portion of its plant de®troy«d 
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by an explosion on April 25. An official 
estimate of loss has not been announced 
St. 1a>\ m Tin* Columbia Oil Co, 3117 
Papin St , has plans for tin 1 construetlon of 
a new storage and distributing plant to 
replace* its woika lately destroyed bv flic 
with Iomh estimated# at about $?.">, (Min, in- 
cluding equipment $ 


South Carolina 

Log i s - Rhodes A* Hnidwbk ate planning 
ioi the- installation of a feitillzu- plant in a 
lo<al 11101(1011?. with initial capacity of about 
7"i ton*- per (lay 

Tennessee 


Montana 

Great Falls The Sunburst it* fining t'o 
haw Increased the appropriation fm it 1 - n» w 
olI-re*llning plant on sit* recently .oquirtii 
at West <ire, it I’. ills, and tin Initial unit 
will he enlaiged It h estimate d to <o*-t 
about oqt), with machine ry W m 

Parker is » oust i u<t ion engineer, and JO T 
Wy att g» net a I manage 1 ! 

New Jersey 

Newark Kaufiie-rr A < ’o , 12 Garden SI 
operating a b athe 1 ! tannery, have fib d 
plans for Hie « nation of a 1-atory addition 
and will comment e work at oner 

Ut/him itbi j> The f'ondenslte Co., Grove* 
St., has broken groutei for tin* coimliuctinn 
of a new addition to its rubber Insulation 
plant estimated to tost approxinufieh 

$3 5 , non 

New York 

BROOKLYN The A Iii ase o I'liemu il K 
Color Co, Inc, 123 Nostiand Ave . e- ai- 
ranging for tin immediate* Of<upane\ eif 
its proposed ne w plant at 61 «.’{ TaallV p| . 
Where property recently was leased It 
will he equipped for the production of shed- 
lac, wood finishers and kineired products 
Tonawanda- Tiic National Roofing Co.. 
e lllmoi c Ave> , manufae-t ur er of compost I inn 
roofing pioduets. Is planning for the n 
building of the* poitlon of its plant destroy e*<] 
by flic, April 20, with u>h M estmiatcd at 
$75,0(111, Including equipment 
Tottenville, S I The Tottenville e 'up- 
per Co , Arthur Kill ltd and Bethel Ave 1 . 
has author IzimI plans for the rebuilding oi 
the portion of Its plant destroyed bv Arc 
April 22, < onipr islng eleven buildings with 
machinery, with loss cslimated at dose to 
$1,000,001) Tin 1 rebuilding will e ost ap- 
proximately a like- amount Benjamin 
Lowe-nstein is president 


Ohio 


Middletown Officials of the Paul \ 
8org Paper t’o have* organized a subsidian 
company to be known as the Frank Smith 
Paper Co., yvlth capital of $1,500 000 to 
construct and operate it h>< al mill piun*. 

nomplete'd f,„ a 1 -story mill unit. 
*.50x600 ft, estimated to costtabnut $750- 
000, with rnachineuy Prd zinger A Mussel 
man, Relhold Bldg , Dayton, O, are uichl- 
te*cts. 


SiCBKlNii The Sibling Potter v Co has 
W’ork in progress on a new addition for in- 
$30*000 ,m> ‘ ,Ur,luU * ‘“dbnuti d to < ost about 

CINCINNATI Tile ( 'In lllir al Utilities Co, 
u’n 6 "Vat 6th St, has plans tor the re- 
building of (hi* portion of its plant recently 
«nwmA <( * * )y loss estimated nt 


Oregon 

„ ^ PTOItl \ - The Crow t -Willamette 1 1 i pel 
to, 218 Rnttciy St, San Ftaiiciscn Calif 
nn.s tentative plans under consldenilion foi 
the c ousti uction of a new pulp mill at 
i oung's River Falls, near Astoria, to cost 
more than $150,000 with equipment 

Oxicuon City- The Oregon Pulp A Paper 
< o will soon commence the erection of a 
S -story addition, estimated to cost about 
$7i»,000. 


Pennsylvania 


I nri.APEr.cn ia Woodward A* Dickerson. 
1 *} ti * 1‘^‘Uth Delaware Ave, manufacturer 
of fertilizer products vy ill make ext* nsions 
amt improxenn nts m its plant at 113 f* 


LmvrsTmvN -Tin Pennsylvania W 
Glass < o , Pennsy hania Pldg . Philadelpl 
is completing pirns for tin election of 
first unit of a new local plant. 100x500 
to cost in i excess of $200,000, with r 
Chlmry Frank A Haves is engineer. 

Standard Sanlti 
Mfg Co., Jbssenur Rldg. has filed ph 
for the erection of t\yo additions to 
plant at I reble Ave. and Ontario St, e 
mated to cost $70.00(1 

Sfartanrbuhg The Kpnrtantburg oil 
°;* or kfiJdzed, has broi 

ground for the construction of a new < 
refining plant to cost close to $200.6 
with machinery. p 


Knowilll The Knoxville Ghv-s Co is 
uiaiiging foi the immediate erection of 
i icw 2 sloiy plant on Neath Bioadway, 
» 1 Milled to cost close to $50,000 H. G 
Kinra \ n lead 

hrvu*. The Southern Pott»ne- Co i** 
i« i fei ting plans for the erection of a new 
phot addition, estimated to cost (lose to 
f imi.immi, with machinei,y Charles W. 
I nii man Is head. 

Texas 

Pi \i,i it The Phillips P«tjohiun Co, 
Pn 1 1* *■ \ i lb Ok la , has coinnu-nc ed the con- 
-n no ion nf lour mw gaxoline«i effnmg 
I>1 Mils at Hunger. Oil City, South lb ltd and 
Hi Non ( ’it v , ail In t)»e sain< district, to cost 
about $7*0,000, including ruuhiriety 

llm sto\ -The Pinetiee Pioducl« Co, 
Wist Pldg, 1ms acquired proper tv at Hnt- 
oshurg, nea i Houston, for tin election of a 
law plant for the production ol’ turpuitine. 
pent, v u rush, etc, with Initial (opacity of 
a hmit 6.000 gal pet day .1 \Y JIarnes is 
L* in i al manager 

Rockdale Tin* Austin Petiobuni Co 
will * ommenee tile const r uction ol an addi- 
tion to its local oil-i ellning plant to in- 

< I* ase tiit* capacity by about 100 hhl per 
di\ Tin company w.is organized recently 
wllli \ c Raldwin as presnhnt 

Svn AvroNio— The San \ntomo Portland 
‘ ’( merit Co has completed plans H nd W ||j 
lonuiKiHc the const rti( Hon of an addition 
tn its null foi c onsiderahle itu lease in pro- 
duction Willard M Simpson is tngineci 

Pmvki'VKinuw R \Y Raney is peifeet- 
mc plans for the oi gani/.ation of a new 
'‘"inparn to construe t and operate a plant 
m this \ a init v for the nianul'aetui e of car- 
tniii hlmk It will cost about $200,000, iu- 
' baling machinery Pei mission has in on 
granted and work will soon In commenced 

Fl, P\so — ,1 R Speuis an official of 
U e||s Stilwell A Spears, Fin , lias acquiicd 
i lot a I building and adjoining site for t) n 

< ‘■'t.iidishmcnt of a rieyy cottonseed oil mill 

Tin qimtuic will he mipioyid and e\- 
’• uded 'I'he machine! \ installation is csti- 
nialid t<> i Iom to $6u,ii00 

Virginia 

Ru n mono- -The Calcium Phosphate A 
F( it ilizci i*ot p has prellininai y plans for 
the installation of additional cquipmt nt at 
it 1 * jilarit 

Rich mono Tin* lOrotiomy ('oiuict. Co, 
Ine. M*((*ntlv organized wilii a capital of 
$H)Ii,ihi(>, has acquired a tract of about 5 
acie- of land and plans for tin construc- 
tion of a raw plant H will e ost about 
$ 1.1,000, me hiding equipment .1 Scott Pat- 
i isii n preside ut 

Washington 

Vnuimicrw - I'he Western oil Co is plan- 
ning l.er the eonst ruction ol a new oil 
slot age anei distributing plant to cost about 
$100011, including equipment \ similar 
plant yytll aRo be built at Hoquiam, Wasli., 
to . ost approximately a 1 kc> amount 


Opportunities in the 
Foreign Trade 

PnOuv i ii(< rested in mu/ of tfir folhucinff 
Oppm turnin'* may obtain all available, in- 
formation froui fh< Hun ait of Foreign and 
lfowi.\tir (’onnnnct at Wnsfnnaton or from 
any dostmt office of the biuxui Tht nnm~ 
b< i plaint afUi the, opjmrtumt \/ must hr 
aunt foi th» purpost of uh ntifu ation. 

, Ciom i calm aial all kinds fciillizc-is All 
* !, t t le feeding cakes I ’tin base oi agenev. 
- 6155. 

I.Ai vmtv TArurrs in cake form, Rergen, 
Noryyay Manufactuiers’ agency. Samples 
y\ ith olYc r*s de s'ted 61SII 

Camei-Haiu Filtkii-Prkss Cloth Alex- 
andiia Kgvpt Purchase A sample show- 
ing tlu quality of cloth desired was for- 
w aided and may be examined at the bureau 
or its district ofTUes. (Refer to file 88,793 ) 

l’AkAmN and general drugs and chem- 
icals Oporto, Portugal. Purchase.— 6205. 

Nitratb or Soda, about 10 tons; muriate 
of potash, about 15 tons; and phosphoric 
acid, about 10 tons. San Jose, Costa Rica. 

Purchase. — 620$. 


New Companies 

Wyatt Rphbeh A Chemical Co , 4000 
Gough St., Baltimore, Md. ; chemicals and 
rubber products; $50,000. Incorporators; 
Charles M and c E Wyatt, and .1 Lewis 
Warner, 

Protective Coatings Coup . « Kenilworth, 
N J ; waterproofing products ; 7,000 shares 
of stock, no par value Incorporators 
Thomas I) Osbourne, J N. Dlmndck and 
A. R. MacConnell, all of Kenilworth. 

American Olympic Oil & Refining Co., 
Bangor, Me ; lefined petroleum products; 
$980,000. Frank Fellows, president. Ray- 
mond Fellows, treasurer, and James M, 
Gillian, Bangor, clerk and representative 

Newtown By-Products Mfo. Co, Btook- 
lyn, N. Y. ; oils, greases, etc ; $100,000 in- 
corporators: E. P Arnold, E R Hobart and 
F E Ames, Rrooklvn Representative: 
F. J. Krion, Albany, N. Y. 

Lime Ry- Products Coup, Charleston, 
W. Va.; cement, lime, etc., $500,000 In- 
corporators- M F. Matheny, J S Horan 
and G. L. TTrulby, all of Charleston 

Pacific' Coast Firrio Co., Seattle-. Wash ; 
fiber products. $750,000. Incorporators: 
Cassius E Gates, S F. Harwood Repre- 
sentative: Hulbert, Gates A Helsell, 901 
Alaska Rldg 

Htmmelkin A Bailey, I no . Camden, 
N J , operate a leather tanneiy; $200,000. 
Incorporators Frederick and F E Him- 
nielein, and William (!. Oaks, 807 Coopei 
St , Camden The last noted is representa- 
tive*. 

Gkltan Co , New' York, N Y . glue and 
other adhesive- products; $300,000. Incor- 
porators John K TullK Henry G Stone 
and Edyvatd M Roche Representative 
Corporation Ti ust Co of America, du Pont 
Rldg , Wilmington. Pel 

North Branch Oil Corp , Glean N Y. , 
refined petroleum products, $500,000 In- 
eoiporators II. l Jf Jacoby, J I, Tronkle 
and A. E Vahn Representative J 1’ 
Quigl«‘y, (Mean 

Enterprise Paper Co. Philadelphia, Pa.; 
paper pi odm ts . $125,000 Nathan 1> Isen, 
21102 Nodi l-liglitii St, Is treasuiei and 
repreflontatlye 

Acme Tim Mpg Co St IN'tershurg, Fla : 
cement tib and kindle d products, $25,000 
Hariy Forked, president, and Robert 
Arnold, seeteiniv and treaHurer, both of St 
Petersbur g 

Gordon Remmng Co, Wilmington. Del.; 
r< ‘fined petr<»|. urn products, $5,000. 000 
Representative Capital Trust Co. of Dola- 
w are, Dover, Del. 

Soap rTonucTH Corp., St Louis, Mo : 
soaps, washing powders, etc ; $50,000 In- 
corporators W. C, Harris, C R Brcwkott 
and F. S Henderson, all of St Louis 

United Plate Glass Corp., Brldgepoil, 
Conn ; glass products ; $125,000. Incorpora- 
tors- M Cohen and living Elson, till) Meigs 
Rldg., Bridgeport 

W. P. Cumins oil Co, 2619 Marv St 
Chicago, 111 , lefined oils; 900 shales of 
stock, no pai value I n< orporators - John .1 , 
Thomas P and William J Collins 

United States Sheepskin Tanmng 
Corp.. Brooklyn, N Y ; leather tanning, 
$25,000. Tnc-nrpoiators. A E. Wolz, H 
Oppenheim and T ,1 H<aly Repu'senta- 
tive • M P ScimtYer, 1-157-63 Broadway. 
New York 

Amkrican Cactus Rudder I’roiu rrs Co . 
Wilmington Del , rubber goods, $700,1)1)11 
Represent a Rye Colonial Charter Co . lord 
Rldg., Wilmington 

Standard Soap Corp Oakland, Calif . 
soaps, washing compounds, etc- , $l,ooo 000 
Incorporators John M Simpson, living D 
Hirok and A E Ia-es Repiesentat \e 
Benjamin F Woolner, First National Bank 
Bldg, Oakland 

I)YDR\. CIIFMIUAL PRODPC’TS Co. Akron, 

() ; chemicals and chemical by pi odtn O ; 
$10,900 Incorporators ,T C Timirerous 
and C E Mills, both of Akron, 

Custer Petroleum c'ori* . Wilmington, 
Del; petroleum pi odtn ts ; $250,011(1 Rep- 
resentative 1 Corporation Service Co, 
Equitable Bldg, Wilmington. 

Interstate Refineries, Inc-, Kansas 
City. Mo . operate oil reflner'es , $50 000 
Incorporators: R L I*anglev, W M Bon- 
ner and J () Galloway, all of Kansas City. 

Excelsior Chemical Co. 485 Calfornia 
St., San Francisco, e Calif. ; ohenvoals and 
chemical byproducts ; organized with Anton 
Sohanhuuser as head. 

United Sugar Co., Kenncbunk, Me., oper- 
ate a sugar refinery; $2,000,000. John P. 
Deering, president ; John C. Emmons, treas- 
urer and representative, both of Kenne- 
bunk. 
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Nitrogen Again 
To the Fore 

A THOROUGH technical study of all important 
phases of the nitrogen industry has long been 
needed. During the war period and shortly thereafter, 
the Nitrate Division of the War Department made a 
significant study of nitrogen sources and possibilities, 
but this work was limited largely to the military as- 
pects of the case. More recently the Fixed Nitrogen 
Research Laboratory, now under the auspices of the 
Department of Agriculture, has studied extensively the 
technology of nitrogen fixation and the possibilities oi 
utilizing some nitrogenous raw materials such as eyana- 
mide, but here again the problem has been largely that 
of one user interest — namely, the agricultural demands 
for inorganic nitrogen. Now fortunately the problem is 
to be approached from a different angle— the commer- 
cial and international aspects of nitrogen supply for all 
branches of industry. 

Secretary Hoover clearly regards this work as one 
of the most important phases of the survey of raw mate- 
rials that was authorized in the closing hours of the 
last Congress. He rightly indicates that both agricul- 
tural and industrial considerations must be studied in 
order that adequate supplies of fixed nitrogen at rea- 
sonable prices may be available in the United States. 
Such study will, in part at least, answer the question: 
What are the prospects for a new nitrogen -fixing indus- 
try that may be made possible through further technical 
development of the cyanamide, the Haber, the cyanide 
and the arc processes? Or more specifically, what price 
limits must they meet in order to compete commercially l 
It is a demonstrated fact that ammonia, nitric acid 
or any one of the important compounds of these two 
sources of inorganic nitrogen can be made successfully 
on a large scale by either the cyanamide or the Haber 
process. The cyanamide plant at Muscle Sho;ds was 
a complete technologic success. The Haber process 
plant at Syracuse has had most gratifying, and one 
might even say almost unexpected, success. Several 
other procedures for nitrogen fixation are equally prom- 
ising from a technical point of view. But what of 
their commercial future? 

The answer to this question will be determined by 
several independent factors. One of these factors is the 
minimum cost at which Chilean nitrate can be delivered 
in the United States. This, in turn, is fixed by the effi- 
ciency of nitrate recovery methods in Chile, by the magni- 
tude of the export tax that Chile places upon nitrates, 
by ocean freight rates, and possibly even by American 
tariff protection. Anqfher basic factor in determining 
the range and the average of inorganic nitrogen market 
prices will be the extent to which byproduct coke ovens 
are developed in the United States. Even at high prices 


for sulphuric acid, the modern coke oven cannot afford 
to operate without manufacturing ammonia liquor or 
ammonium, sulphate. The ammonia is inevitably pro- 
duced in the raw gas and in general it must be re- 
covered before this gas is used or sold. The quantity 
of ammonium sulphate* so produced is a factor in 
determining market tendencies; and at the present time 
with imposing increases in the byproduct coke-oven in- 
dustry, this factor assumes enlarged importance. 

All of these important influences will be analyzed in 
the survey contemplated by the Department of Com- 
merce. Nor will this department work alone, for by law 
its efforts are to be supplemented by co-operation from 
all of the other branches of the government concerned. 
There is no question that all these agencies will gladly 
co-operate in the study, which is of mutual interest 
and importance. 

Roth Secretary Hoover and Dr. Klein, director of 
the Bureau of Foreign and Domestic Commerce, in 
which the work will be done, appreciate the complexity 
and the importance of the task before them. However, 
they look forward with confidence to the result. They 
are particularly fortunate, too, in having selected for 
the task a man who knows this industry thoroughly. 
Dr. Harry A. Curtis, who will be in immediate charge 
of the investigation, has previously served as a captain 
in the Nitrate Division and as* executive officer of the 
Fixed Nitrogen Research Laboratory of the Department 
of Agriculture. Thus he is well acquainted with the 
problems on which the government is equipped to as- 
sist. He also knows the situation at Muscle Shoals 
from extensive personal experience there; and the prob- 
lems of the coke industry are well known to him 
through his experience during the pftBt 3 years as a 
technical executive in that industry. • 

Every interest affected by the production or the sup- 
ply of inorganic fixed nitrogen will be concerned in this 
study. The conclusions reached in it will be of large 
influence in determining the disposition of the govern- 
ment's properties at Muscle Shoals. They will largely 
determine the course of further industrial development 
in the industry during the coming decade, but with the 
favorable conditions which attend the beginning of this 
work, all can look forward with confidence and satisfac- 
tion. The Department of Commerce will do its work 
thoroughly. It will produce a well-balanced, construc- 
tive and fair report. It will doubtless upset the plans 
of some of the would-be industrialists who have desired 
a slice of the Muscle Shoals melon. It may even disturb 
the plans of some influential politicians. But in the end 
the results will be good, and industry should stand ready 
to give evefry possible assistance to the department, that 
its results may be achieved with the minimum of effort 
and the maximum of sneed. 
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Electrochemical Society 
Honors E. C. Acheson 

T O RECORD the award of honorary membership in 
the American Electrochemical Society to Dr. 
Edward 0. Acheson is a pleasant privilege These dis- 
tinctions are worth while, eminently worth while, 
provided always good judgment prevails. There does 
not seem to Ik* any method of rewarding the hard work 
that brings negative results, although many a fine life 
has been devoted to determining what not to do in the 
search for nature’s secrets. Rut rewards of honor and 
distinction to those who reach important goals and who 
are the mediums of great contributions to human 
knowledge are none the less proper and worthy. They 
mark the high spots in Achievement, and Dr. Acheson 
has reached several of these All over the world 
methods of industry have boon changed by his far- 
reaching activities in the study of conditions, in 
imagination, and in the will power and diligence to put 
his findings through. 

Like a number of other American inventors, he was 
at one time associated with Thomas A. Edison. And 
like several of these, he also preferred to follow his own 
leads and to U»come, so to speak, an institution in him- 
self. 

The leads of Dr. Acheson were practical!} all within 
the great domain of electrochemistry. Nearly every 
month some new use of one or another of the products 
of his inventions is discovered and the efficiency of 
manufacture is promoted. Why shouldn’t such a 
benefactor be distinguished? The rewards of research 
in wealth are sometimes big and much more often they 
are very slight ; but these honors have no hearing upon 
property. The} are, in a way, unworldly; they outlast 
life and pass the name on into history. The occasion is 
unknown to the ignorant; the ceremony is modest; there 
are no great applauding crowds but to the ear of the 
imagination there are, at such a time, ghostly trumpets 
and drums that sound the music of enduring fame. 

Transportation 

And Our Prosperity 

T HERE may he some division of opinion as to the 
permanence of our present prosperity, but there can 
be no dissent frqm the view that its continuance depends 
in a large mea: ure on the maintenance of adequate 
transportation facilities. Therefore, when the Chamber 
of Commerce of the United States, at its eleventh annual 
meeting, chose to discuss “Transportation in All Its 
Phases.” it hit upon a theme of primary interest to 
every branch of business. 

Freight rates are a significant item in manufacturing 
costs, particularly in industries such as ours that sup- 
ply basic materials for further fabrication. But even 
more important is the element of (May and the great 
blight on industry resulting from the periodic shortage 
of cars and shipping facilities. It has been estimated 
that due to insufficient transportation during the past 
year the scarcity of coal alone penalized industry by an 
amount equivalent to more than half of all the freight 
charges paid on this commodity. Obstructions in the 
distribution of finished products may not always be as 
evident, but they are equally expensive to the ultimate 
consumer. 

Under private management the railroads have made a 


remarkable comeback. By economies in operation and 
improved efficiency they have recently been able to 
handle a larger volume of traffic than ever before in 
their history. But during this time they have not been 
free from attack, and there is still the danger that 
radical legislation and ill-advised regulationVill entirely 
throttle their progress. Pending before Congress at its 
last session were 134 separate bills designed to regulate 
the railroads and reduce their net incomes by lowering 
rates or revising valuations and rates of return. This 
antagonistic attitude threatens the investing public’s 
confidence in railroad finances at a time when money is 
sorely needed for new rolling stock and other equip- 
ment as well as additional terminal and shipping 
facilities. It is evident from recent utterings of Senator 
La Follette and other solf-Lrmed “progressives” that 
this campaign of destruction will be continued, and 
unless the saner representatives of the public vigorously 
oppose it, great harm will be done to the railroads and, 
therefore, to industry. 

What is really needed is a sound national policy 
toward transportation that will provide adequately for 
future expansion, and at the same time properly co- 
ordinate the interests of both shipper and carrier. Good 
transportation is the crux of good business conditions 
and all who are interested in our permanent prosperity 
should recognize the seriousness of the present situation. 

Dp to Date 

In Going Backward 

A CCORDING to Charles R. Gow, president of the 
l Associated Industries of Massachusetts, taxes in 
the United States consumed in 1912 6.36 per cent of 
the nation’s production. In 1921 this had increased to 
16.7 per cent. That is, whoever worked at a gainful 
occupation, even if he worked 365 days in the year, 
spent 61 days to tarn his proportionate share of taxes. 

Before the war we used to consume 76 per cent of 
our production, leaving 24 per cent for taxes and new 
enterprises. If we consumed the sam r proportion last 
year- -and we do not seem to hav^ grown more provident 
since the war — we had left for taxes and new enter- 
prises about $12,500,000,000. Of this sum, taxes took, 
roughly, about $8,500,000,000, leaving $4,000,000,000 
for development. It is estimated that about $6,000,000,- 
000 is needed to meet the reasonable expansion of our 
industries and ihe facilities to meet normal growth, 
so that we are as a nation about $2,000,000,000 short of 
our annual needs for legitimate progress. 

Even dollar spent in public expenditures must be 
earned by somebody before it can be collected in taxes, 
so that, according to Mr. Gow, in order to get ahead 
we must produce more, spend less in taxes, or reduce 
the standards of living. 

A large part of our taxes is for war debts, which, 
as Secretary Weeks points out. are not properly to be 
considered as current military expenditures. No matter 
how peace loving we may he. we can’t dodge debts. To 
be sure, there is great waste in the national budget, but 
there is also great neglect. We believe, however, that 
a careful analysis of government expenditures would 
show that, despite our preposterous Indian Bureau with 
its 5,000 to 6,000 clerks, the log-rolling river and harbor 
bills and bonuses and all sorts of easy-going munifi- 
cences with public moneys there are works which 
should be undertaken and completed that would inhibit 
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even an ideal government from reducing expenses in 
any great measure. The change should be from useless 
outlays to useful ones. 

Again, the old notion that money spent for luxuries 
and high living is kept in circulation and thus enriches 
somel>ody t no matter who he may be, will not go down 
any more. That is like paying men to carry stones 
from one field into another, and then to carry them back 
from the second field to the first. The men have earned 
a living and supported their families by the proceeds of 
their work, but theme is no advancement in the process. 
We’re not getting ahead by it. It is wealth consumed 
but not invested. 

The only real way to meet the threat which Mr. 
COW’S figures represent is to save the pennies; to spend 
less than we earn and to put the money aside; to live 
modestly, to follow the homely advice 'of old Ben 
Franklin. The most foolish ambition on earth is the 
desire to be up to date when we are going backward. 

Changing Our 
Datum Points 

U NITS of measurement and datum points are prime 
considerations to the technical man. They are 
fundamental in attacking any problem, and until they 
are settled definitely and precisely there can be no 
record of progress. Perhaps it is because Herbert 
Hoover is addicted to the engineer’s methods of think- 
ing that in his address hist week before the Chamber 
of Commerce of the United States he felt the necessity 
for calling attention to our present methods of gaging 
business. “We must get our minds away from the 
notion that pre-war standards of living and volume of 
business are normal now.’’ And, he added, “We must 
not be frightened when our output of steel, or textiles, 
or automobiles, or lumber, or corn, or our car loadings 
mount to figures far in excess of those that would be 
implied alone in a normal growth of population.” 

It was this necessity for changing our datum points 
that President Barnes of the National Chamber also 
stressed in a recent talk to the Merchants’ Association 
of New York. .The decade 1913-1922 witnessed tremen- 
dous expansion in business, he pointed out, due in no 
small measure to progress in science* and invention, to 
labor-saving devices and other improvements in pro- 
duction processes, and to better management and ad- 
ministration. Briefest reference to business statistics 
shows how marked has been this change. Frofn 1913 
to 1922 our population increased from 95 000,000 to 
110,000,000 and our annual income from $33,000,000,000 
to $50,000,000,000. Savings almost doubled and national 
bank balances jumped from $6,000,000,000 to $16,000,- 
000,000. But this growth in men and money was not 
without increased production efficiency and greater 
economy of human effort. Per capita earnings rose 
from $200 in 1890 to $600 in 1920 and the volume of 
factory production increased 95 per cent between the 
census years 1900 and 1920. But this progress is most 
striking when measured in terms of individual effort. 
From the metal industries, for example, we learn that 
pig iron production per worker in 1889 was 267 tons, 
and in 1919 it was 709 tons. In 1909 the output of 
automobiles amounted to 1.6 cars per person employed 
in the industry. By 1919 this had increased to 4.1 cars, 
while the capital investment per car had been lowered 
from $1,400 to $1,100. 


Secretary Hoover characterized the accomplishments 
of this decade in a single sentence: “A rough estimate 
would show that we could supply each person in the 
United States with the same amount of commodities he 
consumed 10 years i^go and lay off 2,000,000 people from 
work.” Fortunately, however, consumption and dis- 
tribution have in general kept pace with production, so 
that this tremendous increment in output is marketed 
and consumed with but little apparent difficulty. 

Perhaps some of our oldest industries have ap-. 
preached ver> near to saturation, but there is another 
great group that is only at the beginning of its de- 
velopment. In this category are many of our chemical 
and chemical engineering industries. Their growth can 
no more be measured in terms of 1913 production than 
can thwir future expansion be gaged on the basis of 
present performance. Who can say, for instance, what 
will be the saturation point for synthetic resins, or 
pyroxylin lacquers, or a special alloy, or some new food 
product? It is apparent that the time has come for ub 
to change our datum points and to measure business 
progress on the basis of individual initiative and enter- 
prise. 

lee Cream That 
Will Not Melt 

I T IS not infrequent in our office to receive a call from 
a dignified, successful man in the, let us say, ice cream 
business. He has a scientific goal. He wants to produce 
ice cream that will not melt. No, really, we are not 
joking. Of course it is our duty to point out the fact 
that since the melting point of ice cream is considerably 
below room temperature, his desideratum is impossible. 

If we did it in just that way, however, he wotild 
mistrust us and leave the office in the firm conviction 
that we would probably steal the idea or that science 
was bunkum. Actually we do suggest, for example, that 
unless considerable cornstarch is used the ice cream will 
melt out of shape but that with cornstarch or some 
other similar substance the ice cream would probably 
hold its shape even after it had melted. Of course it 
would no longer be ice cream and probably wouldn’t 
taste very good, but perhaps it might be worth while 
getting someone to work on the problem. 

So we get his royal ear, so to speak, and then we sow 
some real propaganda. Naturally, we say, the technical 
man you get to work on this job may not ever get non- 
melting ice cream, but he will solve? a lot of other prob- 
lems for you quite incidentally. For example, the 
corrosion of ice cream containers is* a big expense; he 
may be able to help you there. This is bound up with 
the kind of salt you use in freezing. In addition there 
are raw materials and flavorings that have both ao 
economic and a commercial side. On the one hand 
these should be cheap and on the other they must give 
a desirable product. On all these problems ’the technics 
man can work, and his work will be a positive benefil 
and a constructive factor. Thus non-meltable ice crean 
may become the minor end rather than the mail 
problem 

And not infrequently we have been able to urge tin 
business man to try out technical help. True, no id 
cream manufacturer has come to us, but some men witl 
ideas equally as foolish as non-meltable ice cream havi 
come and seen and been persuaded. It is one of th< 
ways of doing our bit for progress and humanity an< 
the technical men. 
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Manufacture 

Of Chromium Steel 


centrally, and all broke with an ‘excessively fine and 
j-ilky grain. Breaking loads are as follows: 


To the Editor of Chemical & Metal! nr nival Engineering 
SIR:- A recent issue of Jie.au <le Metallurgic con- 
tains a digest of an article by F. T. Sisco appearing in 
Chemical <& Metallurgical Engineering for Jan. 11, 1922 
(vo 1 . 26, p. 71). In this article, entitled “The Manu- 
facture of Chromium Ball-Bearing* Steel m the Heroult 
Furnaee,” the author states: “The manufacture of 
electric high-carbon chromium ball-bearing steel has 
un it recently been accompanied by the difficulty of 
producing a product which is free from surface seams 
and internal hair lines. This statement should not be 
construed to mean that no good ball steel is as yet made 
in the electric furnace. There are many manufacturers 
that are producing an excellent steel for this purpose, 
but the fact is they are not doing it consistently.” 
i Y.our readers will doubtless be interested in learning 
/,tlu4 ; we have been making important quantities of hall- 
^paring steels by my system ul Cgine, Savoy, at the 
'/I emerges & Acieries Electriques P Cirod” since 1912. 

the war production of this analysis was at the 
6, 000 tons per year, and for many years our 
U( pjant has supplied practically the entire needs of French 
ball-bearing manufacturers. That this electric-furnace 
steel is not the least inferior to the best Swedish steels 
is proved by many tests- -among them l may cite those 
made under the auspices of Hoffman, the distinguished 
technical administrator of ftie Gompagnie d* Applications 
M&anlijues, and published in the official Pullet in of the 
1 Chdmbrc Syndicate des Constructeurs d’ Automobiles 
for July, 1922. 

l| ’ 'Fifteen bars were studied, three of each of the fol- 
lowing analyses: 
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1 01 
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0 11 

II 

2 4 

0 02 
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Fleet nr ster 

1 01 

0 17 

0 

2‘> 

0 01 

0 01 

1 58 

Fil'd riouteel 

l"K" 

1 02 

0 10 

0 

21 

0 01 

0 01 

1 17 

These 

bars 

were annealed to 

Bri 

nell 

hardness of 

200, 


making sure that their microstrueturc was comparable. 
Tension tests gave very uniform results, when individual 
samples are compared, indicating great uniformity in 
the bars. The test pieces show a pronounced neck, a 
very slight cup and cone fracture, and fine grain. 
Results follow: 




Final le 
Limit 

lit iriint e 
Strength ' 

FI uigntion 

Con true 

Swedish Med 


90, 1 00 

181,000 

VI 

24 
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104,800 

181.000 

44 

24 

Sled 


104,000 

1 7 1 000 

4t> 

24 

Steel "V\ " 


1 10,000 

185,000 

41 

21 

Steel "K" 

* Figured , 

,'ii urea 

104.000 

ut nerk 

187.000 

4t> 

21 


For testing in static flexure, pieces were machined 
10x10x120 mm., heated for 5 minutes at 790 deg. C. 
in a salt bath, quenched in water, and gradually drawn 
back, reaching 180 deg. C. in 10 minutes. The pieces 
were tested on knife edges, TOO mm. apart, loaded 


( !ir ul win 1 
Stu-1 C 
Sin I "\\ 
Sin 1 K' 


1.550 kg 1,500 kg' 

1,500 kg. 1,500 kg 

1,700 kg 1,600 kg. 

1.550 kg. 1,600 kg. 

1,750 kg 


Thus no sensible differences can be noticed for these 
test samples, whether made by Swedish crucible process 
or by at least two styles of electric furnaces. 

To make this steel, we at llgine have always used a 
fusion with complete oxidation and without excessive 
temperature (which would produce suroxidation of the 
iron- a condition very difficult to correct), followed by 
a deoxidation stage at a temperature as low as is con- 
sistent with maintaining a fluid slag. Mr. Sisco recom- 
mends that in a Heroult furnace it is best to melt with 
only partial oxidation and deoxidize on a very hot bath. 
We have found that partial oxidation gives variable 
steel unless the raw materials are of very good quality 
and of uniform composition, whereas a consistently fine 
quality of steel may be made of rather variable raw 
materials if melted with complete oxidation. Our prac- 
tice is followed not only for high-chromium carbon steel 
but also for other special steels, (‘specially for armor- 
piercing shells. 

From 20 years’ experience with alloy steels, 1 have 
concluded that the faults found in electric steel are not 
due to chemical combinations, but most often to a high 
pouring temperature. Notably in chromium-nickel steel 
this results in abnormal crystallization, which is ex- 
tremely difficult to break up and refine, even by very 
careful reheating. Paul Girod. * 

I’aniMis, Franc v 


Tin* Resolution of 

Petroleum Emulsions 

To the Editor of Chemical & Metallurgical Engineering 

Sir: In an article appearing in your journal 1 some 
time ago, Harold V. Dodd, writing on “The Resolution 
of Petroleum Emulsions,” stated that the presence of 
asphalt is assumed to be the reason for the emulsion 
in crude petroleum oils. He also explained a number 
of elaborate measurements for combating the action of 
this asphalt. 

If the asphalt is the interfering substance, why not 
remove it? The WTiter took a sample of Texas crude 
which had been in emulsion for about 10 years and on 
breaking the emulsion found it contained more than 50 
per cent water. The resultant oil showed no emulsion 
by the centrifugal test. 

These results were obtained by filtration, using in- 
fusorial earth as a filter-aid to hold back the colloidal 
carbon and asphalt. 

I should be glad to hear of anyone who has had sim- 
ilar experience. E..H. Williams. 

(’hie ago, ill 


l Chrm. Met., veil. 28, No. 6, pp. 249-53, Feb. 7, 1923. 
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British Chemical Industries 

From Our London Correspondent 

London, April 18, 1023. 

P RICES. of chemical commodities are still firm and 
this may be ascribed mainly to the situation in the 
Ruhr, competition from Germany being so small that 
it can almost be left out of account, although small 
stocks from Hamburg and Antwerp are still being of- 
fered. The fact is /hat production costs of British 
manufacturers are now in many cases below those on 
the continent, and with America consuming the bulk of 
her own production, there is likely to be considerable 
activity in British chemical industries during the next 
few months, a fact that is reflected to some extent by 
the recent remarkable rise in prices of chemical com- 
panies’ stocks and shares. The budget introduced into 
the House of Commons 2 days ago, including as it did 
the 50 per cent reduction of the corporation tax on 
limited companies, together with the immediate pros- 
pect of a further reduction in railway rates, has not 
been without effect on the chemical trade. 

Industrial and General Developments 

Speculation is rife as to the reason for the recent 
considerable appreciation in the shares of the British 
Cellulose Co., and important announcements are ex- 
pected next month in regard to the production of acetyl 
cellulose silk and also in regard to the activities of 
Nobel industries. The subject of nitrogen fixation is 
again coming to the fore, and the breezy discourses of 
K. Kilburn Scott, whose activities in America are prob- 
ably familiar to readers of Chem. & Met., are very op- 
portune, because public and governmental opinion in 
regard to empire nitrogen fixation has become somno- 
lent and apathetic. There has been a tendency to as- 
sume that Brunner Mond and synthetic ammonia will 
have it all their own way and are too strong for others, 
but there can be no doubt that, at any rate in outlying 
parts of the empire, the arc and also the Ilausser proc- 
ess will find application, while the latter can also he 
usefully developed alongside synthetic ammonia or cy- 
anamide plants. 

The increased use of decolorizing carbons has brought 
forth the usual crop of “new” processes, and there is 
certainly more competition at the present time in these 
products. It seems extraordinary that so little appears 
to be understood about the physical chemistry and con- 
stitution of these materials, which are only too often 
manufactured in a most unscientific and haphazard 
manner and without regard to economy or scientific 
control. This also applies to compound mixtures of 
decolorizing carbons with infusorial and other earths, 
and generally speaking the literature and information 
on the subject seem very deficient. Some interest has 
been aroused recently by the use of decolorizing carbons 
for medicinal purposes, and this presents a promising 
field for further investigation. 

Further progress is reported in the various processes 
that are being developed by the Thermal Industrial & 
Chemical Research Co. in regard to the use of a bath 
of mqlten lead for the heat-treatment of various mate- 
rials, particularly in cases where it is desired to reduce 
the time of treatment or reaction to a minimum. This 
company is a subsidiary of Woodall, Duckham & Jones 
and the pioneer work is being done by J. S. Morgan, 
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who recently read a paper before the Coke Oven Man* 
agers’ Association describing the application of the 
process to the low-temperature carbonization of shale 
and the like. It was stated that with a time of passage 
through the lead of lens than 15 seconds, a lead bath 3 ft 
5 in. by l ft. 3 in. by G in. would treat 5 tons of 
material per day. A number of patents have been taken 
out for the treatment of other substances, and the same 
firm has also taken a hand in the barium carbonate 
process of nitrogen fixation, for which success has been 
claimed at the works of the British Cyanides Co. 

The Departmental Committee on the Industrial Use 
ol Lead and Lead loss Paints has now reported against 
their abolition and considers that the chief danger haB 
been the dry rubbing down of old paint, which should 
be adequately overcome by precautions directed toward 
welting during rubbing down. This would merely in- 
volve the use of waterproof sandpapers and the matter 
is to be further considered by a technical commission 
to work in co-operation with the Department of Scien- 
tific and Industrial Research. 

Combustion Myth to Be Settled 

To establish or refute the general impression that 
salt, or salt solutions, when sprinkled over fuel, have a 
beneficial effect, the Minister of Interior and Mines 
of Canada instructed the Dominion Fuel Board to un- 
dertake a series of experiments. From time to time 
liquids and powder have been placed on the market 
and extensively advertised, with the claim that they 
had the property of producing greater heat when ap- 
plied to raw coal or to unburned cinders. In many of 
these preparations salt formed the basis, consequently 
the result of the experiments with this material are 
exceedingly valuable. 

The tests were conducted under conditions identical 
to those which ordinarily apply in domestic heating 
furnaces, and, as completed, clearly demonstrate that 
salt, when sprinkled over fueT, has no beneficial effect, 
unless it be that the soot produced in combustion is 
packed down in the stove or furnace pipes. 

The experiments were conducted at the Fuel Testing 
Station of the Mines Branch, where further tests on 
other materials which are claimed to have a beneficial 
effect upon fuel are being carried out. 

Insecticide and Fungicide Symposium 

Some recent developments in the use of insecticides 
and fungicides were brought out during the meeting of 
the American Chemical Society at New Haven. A sym- 
posium on the subject was conducted by the Division of 
Agricultural and Food Chemistry. • 

Analysis of the light and of the heavy white arsenic 
samples that show peculiar differences are explained 
partly by the different solubilities resulting from dif- 
ferent sized crystals. The idea was set forth that this 
difference in size of crystals at least partly controlled 
the different results in use of this material as an insecti- 
cide. Addition of small amounts of lime influence the 
solubility of arsenic in the form of lead arsenate. 

Bordeaux mixture is improved by the addition of a 
small amount of casein to one of the constituents of the 
mixture, when these two are put up in separate con- 
tainers for dry storage. A mixture of 2 parts of copper 
sulphate to 1 part of lime is recommended. 
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The Chlorine Industry in the United States 

An Economic Analysis of This Vitally Impor- 
tant Industry Shows That the Situation Is 
Serious With No Relief in Sight — This Arti- 
cle Presents the Data and Offers a Solution 


By Paul S. Brallier 


T HE past 2 years has been a ven trying time 
for the chlorine manufacturer. The fact that the 
same statement may be made of practically every 
other industrial division brings little comfort and no 
relief; for the troubles of t,hi» chlorine industry are 
the direct result of an extraordinary war expansion. 
The purpose of the following discussion is to present 
as accurate a picture of present conditions in the 
industry as available data will permit, and to suggest a 
means of overcoming the difficulties that are only too 
evident. 

To begin with, the chlorine industry includes a great 
deal more than the preparation of chlorine by elec- 
trolyzing a salt brine in a suitably designed cell. The 
byproduct caustic liquor must be evaporated, and its 
salt content separated before caustic soda is ready for 
market; and the chlorine gas must be compressed and 
liquefied, or be combined with other reagents, before it 
is ready for sale. Thus the chlorine manufacturer 
must not only prepare the chlorine, but must absorb 
it as well, and his present problem can be stated very 
briefly as one of finding a suitable absorbent. For the 
purpose of this paper, the chlorine industry includes 
only those producers who market chlorine' or its direct 
products. 

A Few Notes on S?ze, Extent and Growth 

As an indication of the size and importance of the 
chlorine industry, Bureau of Census figures for 1919 
indicate a total annual tonnage of the various products, 
including caustic soda, of approximately 212,000 tons, 
with an aggregate value of about $16,000,000. This 
compares with a total valuation of $694,000,000 for 
all chemicals produced during the year. Chlorine and 
chlorine product! have become necessities in a wide 
variety of industries and processes. They are indis- 
pensable in the paper industry; are finding increasing 
application in metallurgy; are widely used in general 
chemical and dye manufacture, and in the preparation 
of medicinal chemicals; are generally conceded to be 
most effective in sanitation and in water purification; 
have been applied to the refining of oils, and have 
played a most important r61e in warfare. The chlorine 
industry is therefore an essential industry, and any 
factors affecting its welfare are nfatters of general 
concern to industry as a whole. 

The installed capacity for chlorine production in the 
United States is about 372 tons per day. This includes 
only the chlorine that is made for sale as chlorine or 
its direct products, and does not include chlorine made 
and used in the same plant, nor the chlorine capacity 
of the government plant at Edgewood Arsenal. Table 
I shows how this capacity is distributed among the 
various types of cell now in. use. 

The installed capacity is computed on the ^sumption 


that all cells installed are working at full load all the 
time. The actual continuous working capacity may 
be taken as approximately 300 tons per day. On this 
basis, and assuming that all the chlorine was made by 
the electrolysis of sodium chloride, the caustic soda 
produced by plants marketing chlorine and chlorine 
products during 1918 when all available chlorine capac- 
ity was being utilized would be 24 per cent of the total 
caustic production. The census figures for 1919 indi- 
cate 28.5 per cent of the total caustic soda production 
as electrolytic; but this includes caustic produced in 
plants consuming their own chlorine, so that 24 per 
cent seems to he a fair figure. A survey of the caustic 
soda manufacturing capacity of the country made by 
the War Department in 1917 showed that 20.6 per 
cent of the total capacity was electrolytic. Taking thjs 
lower ratio for the years 1914 to 1917 inclusive, and 
the higher for 1918 to 1922, the average daily chlorine 
production calculated from published data on caustic 
soda production is as shown in Table II. These figures 
are considered sufficiently broad to include the chlorine 
produced in the manufacture of caustic potash. 

Going a step farther, and using the data of the census 
of chemical industries, the distribution of the chlorine 
produced among the various chlorine products has been 
tabulated in Table III. 

These capacity, production and distribution data 
are presented with some misgivings, since they are for 


TABLE I 

INST AILED CAPACITY 

OF VARIOUS CHLORINE CELLS 


Tong 


Tom 

Cell 

Per Da\ 

Cell 

Per Day 

Nelson 

79 

Gibbe 

64 

Allen-Monro 55 

BillitPr-Sieinens 

31 

Townsend 

60 

Wheeler 

10 

Cast nor 

63 

All others 

10 
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TABLE II— AVERAGE CHLORINE PRODUCTION 
TN THE UNITED STATES 

Per Cent ot 


Year 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

Tons Per Dhv Working Capacity 
102 

144 

I9h 

244 

300 1 00 

180 61 

220 74 

133 45 

TABLE III 

-CONSUMPTION OF CHLORINE AND 
CHLORINE PRODUCTS 




Tom 

Tons 

Per Cent 


Per Day 

1919 1921 

Chlorine 

of Total 

Product 

1919 1921 

1919 

1921 

Bleaching powder. . 
Liquid ohlorine . 

198 165 

69 58 

38.5 

43.6 

47 49 

47 49 

26 1 

36.8 

Carbon tetrachloride 

13 7 

13 7 

7.2 

5.3 

Chloroform , 

2.3 1 2 

5 2 5 

2.8 

1.9 

Tin chlorides 

12.3 ? 

5 ? 

2»8 

? 

Aluminum chloride 

117 117 

10 10 

5.6 

7 5 

Sulphur chlorides, . . 
Hydrochloric acid 1 
Antimony chloride ' 
Odor bensols 1 

3 2'? 

2 ’ 

1 1 

? 

Rensaldehyde V , 

Bensoie acid . . ) 

Chlor acetic adds 

All others ! 


29 6.5 

15,9 

5.2 
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the most part indirect. Installed capacity data for the 
Nelson and Allen-Moore cells were supplied by H. R 
Nelson and by Kent R. Fox, of the Electron Chemical 
Co., respectively, and the figures for the Townsend 
cell have been published by A. II. Hooker in a paper 
read before the American Institute of Chemical Engi- 
neers. Installed capacities for the Billiter, Castner and 
Gibbs cells were figured from the percentages given in 
the government survey of caustic soda production in 
1917, using" the Hooker capacity as the basis of com- 
parison. In the *ase of the actual daily chlorine 
production from 1914 to 1922, the applying of a fiat 
percentage of total caustic soda production may be 
questionable;, but the reticence of the chlorine fraternity 
prevents obtaining more reliable information. 

Even with the above limitations in mind, however, 
the data given indicate a serious excess chlorine- 
producing capacity. The normal consuming capacity 
seems to be about 180 tons per day; and the remaining 
120 tons working capacity represents a large capital 
investment that must necessarily lie idle, and that 
places an abnormal overhead charge against the actual 
production. Still more important is the fact that this 
excess capacity induces such keen competition among 
the various members of the industry that prices reach 
a level where amortization and depreciation charges 
are slighted, and expansion and development work cur- 
tailed, so that the future of the industry is endangered. 

A manufacturer should receive such a price for his 
products as to allow him a reasonable margin above 
his actual operating costs for replacement of capital 
invested, for obsolescence of equipment and for im- 
provement, extension and expansion in whatever line 
of production he may be engaged. The buyer may 
profit temporarily by a lower price; but he will lose 
eventually in the failure of his source of supply. 
Healthy competition and friendly rivalry among vari- 
ous members of an industry are essential to the growth 
of that industry; but warfare is as much a destructive 
agency in business as in international relations. 

Probable Development in the Chlorine Industry 

Development in the chlorine industry will come under 
the two general heads of improvement of present 
apparatus and processes, and extension of the uses of 
chlorine and its compounds. Apparatus and process 
improvement would naturally be concerned first of all 
in reducing the cost of manufacture of chlorine gas. 
The principal items which the chlorine manufacturer 
buys are salt, fuel, power and labor ; and local con- 
ditions at the various plants determine their relative 
importance. Salt and fuel efficiencies are purely indi- 
vidual plant problems; but all manufacturers would be 
interested in modification of cell design so as to raise 
the power efficiency and lower maintenance charges. 
The average chlorine cell shows an energy efficiency 
of approximately 60 per cent. The remaining is lost 
as heat, due principally to the internal resistance of 
the cell, which in turn is a function of current density. 
The recently described Marsh cell claims a higher effi- 
ciency due to lower current density brought about by 
the use of grooved anodes and corrugated cathodes 
designed to give increased electrode surface for the 
same over-all dimensions. The principal maintenance 
charges on cells are caused by graphite anode dis- 
integration, and, with the exception of the Castner cell, 
by diaphragm stoppage. A study of these factors might 
very well be co-operative. 


'ihe second point of attack under process and appa- 
ratus improvement would be in the manufacture of 
chlorine products. Referring to the table of chlorine 
pioduct distribution, it will be seen that bleaching 
powder is by far* the biggest item. The data, of 
course, are for 1919 and 1921; and present conditions 
might show a larger percentage to liquid chlorine and a 
smaller percentage to bleach. Even so, bleaching 
powder is unquestionably the largest single chlorine 
consumer. While its manufacture dates from 1799, it 
is only within the past 15 or 20 years that any decided 
effort has been made to improve the method of manu- 
facture. Practically all the bleaching powder made in 
this country today is made in “chambers/’ although 
mechanical bleach chlorinators have been used in Ger- 
many fl>r some time. In the chamber process, hydrated 
lime of definite moisture content is spread in a layer 
about 4 in. thick over the floor of a room 15 to 20 ft. 
wide. 40 to 100 ft. long, and 51 to 6$ ft. high. In the 
floor are imbedded cooling coils through which water 
is circulated in cold weather, and refrigerated brine 
in hot weather. Dilute chlorine gas is led into the 
chamber and is absorbed by the lime. When the lime 
has been saturated, the chamber is cleared of chlorine, 
and workmen enter and scrape the finished powder to 
outlets in the floor, through which it drops into the 
can-loading apparatus. 

The spreading of the lime and the collecting of the 
bleaching powder are disagreeable jobs, and labor is 
consequently inefficient and expensive. A recent bleach- 
ing powder installation made by the Belle Alkali Co. 
and described in this journal 1 has utilized modern 
conveying systems to handle the lime to the chambers 
and the finished powder from them; but the most 
disagreeable part of the work, the collection of the 
powder, must still be done by hand. To get away from 
this high labor cost, one large company is said to be 
scrapping its present chambers and installing German 
mechanical chlorinators, which consist of a tier of 
nearly horizontal cylinders either rotating or with 
rotating paddles. The lime passes successively from 
one cylinder to the one immediately below, and chlorine 
is fed into the lowest cylinder and passes up through 
the system in counter-current to the lime. Another 
proposal that seems feasible is made by J. W. Moore 
in U. S. Patent 1,272,880 (1918), which covers the use 
of a rotary kiln not much less than 80 ft. long through 
which hydrated lime and chlorine are passed in 
counter-current. These mechanical chlorinators may 
be expected to replace the chambers quite generally 
if bleaching powder continues to be made in large 
quantities. 

Liquid Chlorine a Growing Product 

With development in the art of chlorine liquefaction 
and transportation, however, and increased experience 
on the part of consumers in handling the liquid, 
chlorine in thy* form is very likely to replace bleaching 
powder. Bleaching powder is not an ideal product even 
aside from its present method of manufacture; for it 
is disagreeable for the consumer to handle, is subject 
to considerable variation in chlorine content and in 1 ' 
dissolving and settling properties, and deteriorates, 
especially in warm weather, so that it can be stored 
for only a limited length of time. By buying lime* 
and liquid chlorine, the consumer may readily make 
his own bleach liquor by absorbing the chlorine in a 

‘Vol.eKS, No. 22. p. 1028, May 81, 1922. 
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milk of lime of suitable strength. He is thus assured 
of his bleach supply with a decided saving in handling 
charges, as well as a more nearly uniform quality of 

bleach. 

The Various prodesses of chlorine liquefaction now 
used or proposed — pump, tower, and absorption — differ 
only in the means of getting the chloi me under pressure. 
In the pump process, the problem of lubrication was a 
serious one, sime chlorine acted on lubricating oils. 
This was overcome by Knietsch in 1888 by the use of a 
sulphuric a'* id piston in a U-rhaped compartment. 
Within the past 10 years a French pump has been de- 
veloped that has a metal piston lubricated with sulphuric 
acid. This French machine has been tried out in this 
country during the past year and has hern found to be 
very satisfactory in operation, and to have a capacity 
many times that of the German 
pump. Its initial cost is low and 
maintenance charges are small 
In the tower system, chlorine is 
drawn into a descending column 
of sulphuric acid through a modi- 
fied injector, and the tower is made 
high enough so that the weight of 
the column of acid is suflicient to 
compress the gas for liquefaction 
in refrigerated condensers. 

The absorption system parallels 
the ammonia absorption system 
very closely. The chlorine is dis- 
solved from a more or less dilute 
gas by some suitable solvent. Gold- 
schmidt patented the use of tin 
tetrachloride, and more recently 
C. T. Henderson has proposed the 
use of carbon tetrachloride. To 
obtain concentrated solutions, the 
solvent must be refrigerated. By 
heating the concentrated solution, 
the chlorine is driven off periodi- 
cally and condensed, the necessary 
pressure being generated by the 
evolution of chlorine. 

The pump and tower processes 
are the only ones in use m this 
country at the present time, and 
neither seems to have any great 
advantage over the Ojjher. Liquid 
chlorine can scarcely be expected to be a low-priced 
material, since the cost of liquefaction averages around 
$15 per ton, and the charge for containers, includ- 
ing inspection, valve repair and replacement, and 
return on capital invested is considerable, especially on 
the smaller sizes. During the war 1-ton and 15-ton 
containers were developed and have been in use for the 
past 4 years with uniformly good results. Where 
chlorine is required in sufficient quantities, these con- 
tainers should prove much more satisfactory to the 
consumer and be much less expensive to the producer 
than the smaller “bottles/’ 

Liquid chlorine is used at the present time quite 
'extensively for water purification. This market is 
limited, however; for if the entire urban population 
of the United States were supplied with 130 gal. per 
• capita per day of water treated with 2 lb. chlorine 
per million gallons, the chlorine consumption would be 
only 7 tons per day. Liquid chlorine is also used in 
the “aging* 1 or bleaching of flour, the average jlosage 


being given as 150 lb. chlorine per million pounds flour. 
Here again, if all the flour consumed in the United 
States were chlorine-treated, the daily chlorine require- 
ment would be only about 6 tons. The high degree of 
purity and the convenience of liquid chlorine make it a 
desirable product in many other applications; ,but the 
consuming capacity is evidently covered by present pro- 
duction if contract price quotations are any index. 

With one exception, the remaining chlorine products 
listed in the consumption table offer very little hope of 
expansion in volume of demand. A jtrice war in carbon 
tetrachloride is on at the present time, and so far as 
low prices are concerned there is every inducement for 
the development of new uses for it. Chloroform is 
likely to be limited to pharmacal and very special 
solvent use, since for most solvent and extraction work 
it can be replaced by the less ex- 
pensive carbon tetrachloride. Tin 
chlorides are expensive materials 
due to the high price of tin, and 
their use is limited to the silk and 
dye industries. Hydrochloric acid 
manufacture from hydrogen and 
chlorine is constantly competing 
with the salt-sulphuric acid proc- 
ess, so that wiiile the volume con- 
sumed, equivalent in 1921 to 80 
tons per day of chlorine, is quite 
satisfactory, the chlorine manufac- 
turer can scarcely afford to take 
more than a limited percentage of 
the business. The war-time de- 
mand for monochlorbenzol and sul- 
phur chlorides led to the installa- 
tion of producing capacity far 
beyond peace-time requirements, 
so that conditions have been favor- 
able for an expansion in their use 
for the past 4 years, with no evi- 
dence of any such development. 

Aluminum chloride is the one 
hopeful item in the list. Its effec- 
tiveness in increasing gasoline 
yields in oil distilling has been 
demonstrated, and unless prohibi- 
tive royalties on the basic patents 
of the process interfere, the de- 
mand for anhydrous aluminum 
chloride is almost certain to increase as oil supplies de- 
crease and the price of gasoline goes up. If only 10 per 
cent of the average daily gasoline production for the first 
9 months of 1922 had been produced by aluminum 
chloride cracking, and if 50 per cent of the aluminum 
chloride had been recovered and re-used, the demand 
for fresh chluride would have exceeded 300 tons per 
day. Each ton of aluminum chloride requires in its 
manufacture something over 1,600 lb. of chlorine. 

Up to a short time ago anhydrous aluminum chloride 
was produced altogether by the action of chlorine on 
metallic aluminum. The metal has been used in the 
form of pigs and clippings, but principally in the form 
of a dross collected in the Hall process of aluminum 
manufacture and containing 25 to 35 per cent metallic 
aluminum. Even the dross, however, fyas been an expen- 
sive source of metal, and a more extended use of the 
chloride has been prevented by its high cost. Numer- 
ous patents have been granted for various modifications 
of the general process of chlorinating a mixture of 


# What is to be done to remedy 
the situation? The law of natu- 
ral selection may be allowed to 
take its course, and the indus- 
try be stabilized by a process of 
elimination. This would result 
in a capacity not greatly in ex- 
cess of our present consumption, 
and in the loss of millions of dol- 
lars of invested capital. On the 
other hand, the chlorine manu- 
facturers of the country may get 
together on a program of re- 
search and education, and build 
up the consuming capacity to the 
present producing capacity or 
even farther. The first is a pas- 
sive destructive solution; the 
second, active and constructive; 
and the chlorine producers must 
decide which course shall be fol- 
lowed, and must be responsible 
for the results of that decision. 
The saying, “He profits most 
who serves best” applies with 
equal force to industries and to 
individuals. 
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bauxite and carbon, but it is only recently that the 
largest producer of the chloride has shifted from dross 
to. bauxite as a source of aluminum. There are many 
factors that make this chlorination a difficult one to 
handle on a large scale, but the biggest single problem 
is the matter of supplying heat to maintain the bauxite- 
carbon mixture at the proper temperature, and at the 
same time introducing chlorine. 

New Uses for Chlorine 

The possible extension of the uses of chlorine and 
chlorine products has been very thoroughly discussed 
by V. R. Kokatnur in a paper presented before the 
American Electrochemical Society in 1918; and it would 
serve no useful purpose to review that discussion here. 

It may be said, however, that since the publication of 
that paper a chlorination process has been developed 
and successfully applied to the recovery of nickel and 
cobalt from arsenical ores; and it is entirely possible 
that other metallurgical uses may be found for chlorine, 
particularly if a type of furnace that can be heated in 
the presence of chlorine is developed. Another applica- 
tion that is interesting is the recent Henderson- 
Haggard process for killing offensive odors by injection 
of chlorine into the odorous gases. Chlorine has also 
been successfully applied to the production of pure 
cellulose from woody fibers; and while chlorine so used 
would displace a percentage of the bleaching powder 
now consumed in the paper industry, adoption of this 
process would mean an increase in chlorine consump- 
tion. Chlorine in the form of bleaching powder has 
recently been found a very satisfactory sweetening 
agent in gasoline refining. 

The situation in the chlorine industry of the United 
States, then, is that with a producing capacity of about 
liOO tons per day, the normal consuming capacity seems 
to be less than 200 tons per day. Four years of 
unrestricted competition with all its attendant virtues 
has failed to increase to any great extent the demand 
for chlorine or chlorine products. Even assuming that 
present producers can continue to operate under pre- 
vailing conditions, the consumer must be paying a 
premium over and above the actual cost of the products 
he buys to take care of the overhead charges on this 
excess capacity. If consuming capacity can be in- 
creased, both producer and consumer will gain by the 
increased stability of the industry. The failure of the 
competitive period to bring about any marked increase 
in consumption of chlorine indicates that the problem 
is too big for individual producers to solve. It require^ 
the co-operative effort of the whole industry. 

Co-operation of Consumer and Producer Needed 

This co-operation could take the form of the collection 
and publication of reliable production statistics for the 
industry. It could consist of the outlining and carrying 
out of a definite and comprehensive research program, 
to replace the present system of development, by indi- 
vidual producers, of the same products, which is waste- 
ful in its duplication of effort, if for no other reason. 
It could take the form of a systematic education of 
industry as a whole in the use of present chlorine prod- 
ucts, and such new products or uses as may be found. 
All three of these /unctions, the gathering of statistics, 
the carrying on of research, and of education, are 
beyond the capacity of the individual company. They 
are vital to the industry, and should be promoted and 
maintained by the industry. 


This idea of co-operation is, of course, not new. In 
fact none of the ideas presented in this article have 
any claim to originality. All these things have been 
suggested and talked about before^-and nothing has 
been done. The purpose throughout this discussion has 
been to present the facts again, fortified with such 
figures as were available, in the hope that, if the 
argument is repeated often enough, something will be 
done. 

Arsenic Trichloride .Affects Industrial Worker® 

Extensive laboratory research and factory investiga- 
tions have shown that the local caustic action of arsenic 
trichloride and the absorption of the poison through 
the skifi or through the lungs frequently result in death 
or serious disability. The current Monthly Labor R#~ 
rinr of the U. S. Department of Labor describes these 
investigations, points out the effect of the poison when 
encountered in various ways, and also suggests a few 
precautions that may be taken to preserve the health of 
workers in industrial plants where the compound is 
manufactured. 

Applied to the skin, arsenic trichloride kills the tissues 
very rapidly, the action being somewhat retarded by 
washing the part affected within one minute. In this 
case, however, the final result is not affected. Within 
a few hours after such application arsenic can be re- 
covered from most of the tissues and organs of the 
body. Inhalation of 1 part of arsenic trichloride to 
40,000 parts of air kills mice within 5 minutes. 

The compound is very diffusible and enters readily 
into various combinations, forming visible particles 
where the air contains moisture. Vapors are quite 
likely to be invisible when the air is Ainsaturated. Ex- 
periments show that the atmosphere throughout the 
vicinity of apparatus in which arsenic trichloride is 
manufactured contains considerable amounts of the 
poison. Special ventilating. arrangements are required 
to remove the fumes that arise when this compound is 
necessarily exposed to the air in filling drums and 
sampling their contents. Air containing fumes so re- 
moved can be purified by a fine water spray before being 
discharged into the atmosphere. Persons employed in 
this industry should wear impervious clothing, and only 
experience can show whether they should not also wear 
suitable gas masks. 


Selenium Oxychloride Cleans Cylinders 

Paint, japan or varnish may readily be removed by a 
treatment with the solvent selenium oxychloride, which 
was discovered by Prof. Victor Lenher of the chemistry 
department of the University of Wisconsin. Rubber, 
both pure and vulcanized, and resinous and glue binder 
substances, including the natural resins, glues, gelatins, 
celluloid, varnish, lacquer and paints, are soluble when 
treated with selenium oxychloride. 

This solvent may also be used advantageously for the 
removal of carbon from the cylinders of gas engines. 
Such deposits usually consist of particles of carbon, 
more or less cemented together with hydrocarbons, such 
as partly carbonized oils or deposits from oils, including 
gasoline. Selenium oxychloride, alone or compounded 
with other substances, will sufficiently dissolve the 
binder constituents of the carbonized mass to cause the 
disintegration of them and the cleansing of the 
cylindeie. 
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1- Mug 160 Thu kne«K 0,0047 in, 
0.1198 mm This paint was allowed 
to stand for 2 week*, during which time 
th< material became noticeably more 



FIGS 1 TO 3 


viscous This was used in preparing a 
three-coat film from which Figs 2 and 
3 were photographed In these the drv- 
"as more rapid No separatum of the 
oil and pigment could he noticed 
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Fig. 2— Mag 250 Thickness 0 0072 In., 
or 0.1 S28 inm. 

Fig. 8— Mag 440 Thickness 0 0072 in., 
oi (I 1828 mm 


Microstructure of Paint Filins 

An Attempt to Determine Relation Between 
Microstructure and Protective Value of 
Certain Paints and Pigments 

By Harold L, Maxwell 

Department of Chemistry. Iowa State College. Ante* la 

T HE use of photomicrography in examining paint 
films is relatively recent. Toeh 1 photographed the 
surfaces of freshly applied red lead paint and recorded 
a separation of the oil from the pigment. Covey in 
making a study of the protective value of various paints 
on structural steel, prepared photomierggraphs from 
the surfaces of the weathered test pieces after 1 and 2 
years exposure. Photomicrographs of cross-sections of 
paint films have been prepared b\ Gardner. In one" 
he shows the cross-section of a barytes paint film in 
which three layers or coats are easily distinguishable. 
In another 4 is shown a lateral view of a white enamel 
on oilcloth. This latter paper shows also, at relatively 
low magnification, the surface effect of too rapid drying 
of paint by evaporation of the volatile constituents, as 
well as the appearance of needle scratches on brittle and 
elastic varnishes. 

The purpose of this work is to examine, at both high 
and low magnifications, cross-sections of some of the 
common paint films *and to determine if possible a rela- 
tion between the microstructure and protective value. 


How Films Were Prepared 
The films were prepared by painting on smooth tinfoil 
laid over glass. After the drying of this and additional 
coats, the tirbfoil-paint film was taken up from the glass 
and cut into strips for convenience in handling. The 
strips were placed, as suggested by Gardner. 1 on the 
surface of mercury contained in a porcelain vessel. 
The tin amalgam formed dissolved irf the excess of 
mercury, leaving the paint film clean except for traces 
of amalgam which were removed on a dry towel. 

A piece of the film about 2 cm. square was pressed 
between two blocks of plastic, medium melting paraffine 
and allowed to set. It was found advisable to trim 
away the ragged edges and dip the block in melted 


T, £ hnol £ K * v of Faints,” 2d Edition, page 58. 
’BuUetln 54. Eng Exp Station, Ames. Ia. 

,4 "Pttint Technology and Teats,” p. ,88. 

Ocular 110, Paint Manufacturers’ Assoc, of America, 


paraffine After this protection, the block was dipped 
quickly into cool water, so as to harden the surface 
only, leaving the inner portion relatively less rigid. 
This prevented a breaking away of the paraffine from 
the paint film and insured a smooth, uniform surface 
when sectioned by means of a microtome. 

The paint used for the red lead films was prepared 
from commercial boiled linseed oil and commercial red 
lead (85.22 per cent Pb.,0 4 , 0.28 per cent insoluble mat- 
ter, 14.50 per cent PbO by difference) approximately 
at the rale of 25 lb. of the pigment to 1 gal. of oil, 
which is a proportion widely used in practice. The 
white lead films were made from commercial boiled 
linseed oil and Dutch Boy white lead. 

A photomicrograph of a three-coat film of red lead 
paint is shown in Fig. 1. Each coat was applied im- 
mediately after mixing. From the fact that the sur- 
faces of the lead oxide particles reflect light better than 
the surrounding oxidized oil in the dry paint film, it 
is possible to determine the distribution of the pigment 
particles in the various coats. It is evident from the 
photomicrograph that a partial separation of the pig- 
ment has taken place. 

Red Leap Priming 

It is a well-known fact that red lead paint undergoes 
a marked change on standing. The red lead oxide, 



Fig. 4 — Mag. 
0.0089 In., or 0. 
0 8688 mm. 


56. Thickness normal film. 
2260 mm.; ridge, 0 0145 In., or 
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Fig. G — Mag. 300. Thickness red lead two 
coats, 0.0089 In., or 0 1001 mm , aublimcd blue 
lead one coal. 0 0023 In., or 0 0581 mm 



Fig. 7-Mug. 380. Thickness 0.0065 in., or 0.1671 mm. 


PbjO*, is slightly soluble in linseed oil, especially if the 
latter has a moderate or high acid number. The lead 
monoxide, PbO, having a lower valence, is less acid or 
may be said to be more basic than Ph,O t and henqe is 
more readily acted up8n by an oil of a given acid num- 
1 km- than is the higher oxide. 

The so-called red leads of commerce vary in com- 
position from less than 75 per cent of Pb # 0 4 to more 
than 99 per cent, the remainder being largely PbO. 
The latter oxide will dissolve in the oil to a greater or 
less degree depending upon the temperature of the sys- 
tem and the relative subdivision of the two oxides. 
The drying of the paint, promoted by the catalytic effect 
of lead compounds in the oil, allows less time for the 
heavier particles to settle out. A more uniformly dis- 
tributed pigment results. 

The marked increase in viscosity due to the inter- 
action of the oil and pigment is often objectionable. 
In the painting of structural steel it is quite common 
for the men to complain of great fatigue in the armB, 
particularly when paste red lead is used, and there is 
a tendency to flow the material on quite thickly. These 
thick layers dry in wrinkled, non-uniform films, which 
are thought to give uncertain protection. Cross-section 
slides of these ridges were prepared and photographed. 

In Fig. 4 may be seen the relative depth of the ridge 
as compared to the normal film. 

A more highly magnified view of the ridge is shown 
in Fig. 5, where it is apparent that, even with this 
collection of excess material, the pigment particles are 
well distributed. 

Under conditions of use and exposure these ridges 
are objectionable for the reason that they collect dust 
and present an unsightly appearance. It is common 
practice on steel bridges to use one coat of red lead 
and follow with a smooth drying paint that covers well, 
such as sublimed lead or sublimed blue lead. A cross- 
section of such a film is shown in Fig. 6. In this 
instance there was used one dbat of sublimed blue lead 
over two coats of red lead. The upper surface of the 
red lead, which forms the line of contact between the 
red and blue paint, is irregular, due to the uneven 
application of the former and the too vigorous drying 
that followed. The final coat of sublimed lead dried 
to a smooth and glossy surface, making the retention 
of dust or moisture less probable. 

In the microscopic study of paint, films it is often 
desirable to determine the number of paint coats in a 
given film. Gardner* photographed a section of a three- 
coat barytes film and was able to point out three dis- 
tinct layers. Efforts to duplicate Gardner’s results with 
white lead paint in this laboratory were unsuccessful. 
The separate coats could not lie distinguished at 8M> 
diameters magnification. It was thought probable Dy 
the writer that barytes, being a more inert material, 
would separate out in strata and present a microscopic 
appearance unlike a typical lead or lead zinc paint. 

Use of Stains 

A three-coat film of white lead paint was made and 
a cross-section was photographed as soon as the film 
was dry enough. The pigment particles were apparently 
dispersed throughout the film as shown in Fig. 7. A 
section of the same film was stained with alcoholic 
gentian violet and photographed with, results as shown 
in Fig. 8. The latter picture, although quite unsatis- 
factory from a photographic standpoint, suggested the 
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Fig. 10 — St u Inert with nlk motiivlga*' blue. Same magnifica- 
tion* and dimension* ns, in He. 1* 


possibility of determining the number of paint edats 
in a film by dyeing, provided a stain capable of more 
detail be employed. 

Another white lead film prepared from the same 
material and in the same manner, but at a different 
time, was allowed to dry for about 75 days. Fig. 9 
shows a section of this film not stained, while Fig. 10 
shows the appearance after staining with alkaline 
methylene blue. The following stains were used in 
attempts to find one best adapted^ to paint films : gentian 
violet, malachite green, acid fuchsine, methyl violet, 
neutral methylene blue and methylene blue made slightly 
alkaline with sodium carbonate. The latter reagent 
was found to be uniformly satisfactory. 

, Summary 

In summary, it may be said that photomicrographs of 
cross-sections of red lead paint films show a setting of 
the red lead pigment particles in the freshly prepared 
and applied paint, and the well-distributed pigment 
particles where the prepared commercial red lead paint 
has been allowed to stand. Further, it has been found 
possible to determine the number of paint coats in a 
white or tinted paint by staining a section of the film 
with mildly alkaline methylene blue. This method of 
paint investigation by staining, as here outlined, is 
believed by the writer to be new. 

This work was done in the division of physical chem- 
istry and metallography of the Department of Chem- 
istry, Iowa State College, which is under the direction 
of Dr. Anson Hayes, to whom the writer is indebted 
for his criticism of the present paper. 

Etching Aluminum Bronze 

By Jerome Strauss 

Chief Chemist, V. S. Naval Gun Factory 

I N Scientific Paper 435 of the IJ. S. Bureau of Stand- 
ards attention was called to the generally unsatisfac- 
tory results obtained in etching rolled aluminum bronze. 
The usual reagents for developing the microstructure 
of copper-base alloys had been tried, together with 
several new combinations, but with rather indifferent 
results. The present author has been working for sev- 
eral years with various aluminum bronzes and after 
many unsuccessful attempts has developed a method 
which, though far from perfect, may still be of some 
value to those who may use these metals. 

Binary alloys of copper and aluminum containing 4 
to 8 per cent of aluminum, though relatively strong, 
possess very low elastic limits, are very soft and ex- 
tremely ductile; in fact, by suitable methods of prepara- 
tion, alloys may be had that will show close to 100 per 
cent elongation on the standard 2-in. gage length speci- 
men. These properties undoubtedly bear a close rela- 
tion to the polishing characteristics of the metals. It 
is very difficult, when finishing with the usual grades of 
levigated alumina, completely to avoid scratches on the 
polished surface; this is particularly true when minute 
oxide particles frequently found in these alloys are 
present. Magnesia, as recommended by Rosenhain for 
aluminum alloys, to some extent avoids these troubles 
and at the same time produces a superior surface after 
etching. 

No single etching reagent has been found that will 
serve even for all the commercial aluminum bronzes. 
But in the early work, various mixtures of nitric and 



FIRS 1 TO 10— ALUMINUM HRONZES 


Fig 1— Alloy 283, I1F and Reagent B Fir. 2--A1 oy 283, Hl< 
and Reagent A, magnesia not used in polishing. Mg. 6 — Alloy 
283, HF and Reagent A, polished with niagnesia Mg. 4— Alloy 
283 HF and Reagent C. Fig. 5— Alloy 283, HJ and Reagent U 


Fig G— Alloy 283. I1F and Reagent 10. Fig 7 — Alloy 283, HF 
and Reagent F. Fig. 8— Alloy 4981, HF and 1 
— Alloy 
only 


?0*86, Reagent 1> "only Fig. 10— Alloy 8986, Reagenf A 


chromic acids seemed to give greatest promise and were 
carefully studied. Ferric chloride solutions yielded fair 
results with alloys containing a duplex structure, but 
failed to show some features of the microstructure and 
in alloys containing over about 3.5 per cent iron it not 
only dissolved out the third constituent but destroyed 
its characteristic outlines by the time the general struc- 
ture had been developed. But all of these reagents leave 
surfaces which are more or less stained, producing some 
patches showing a fairly well-defined structure and 
others with no structure whatever. The behavior was 
such as strongly to indicate the presence of a protective 
film, and to destroy this hydrofluoric acid was tried and 
found suitable. Too great concentration or too long an 
etching period are harmful, the adopted practice being 
to immerse the specimen in 10 per cent HF in water 
for 2 to 5 seconds to remove the film, wash in cold water 
and quickly transfer to the desired etching solution. 
Various alkaline solutions have been tried to replace 
the HF without satisfactory results. 

The photographs that are reproduced herewith were 
obtained with the following alloys and solutions : 


No 

A1 

Fe 

Cu 

283 

6.65 

0.13 

93.32 

8086 

6.96 

1.21 

91 86 

4981 

8 79 

3 69 

87 53 


Reagent* 
A 
B 
C 


50 cc 
5 oe 

1 0 Km 
10 cc 
10 cc 


HNOs; 

HN0 8 ; 

FeClj; 

HNO»; 

NH4OH; 


NHC >11 -f stream of O* 


20 gin 
20 grn 
30 cc 
70 cc 
5 cc. 


Condition 

0 40 sheot-anncttlrd 
0 20 sheet -an nenleil 
sand cast 


FjCrOi. 

UjUrO*. 

HCI. 

HjO. 


30 cc HjO 

75 c r. 1RO 

120 ce H»(* 


Reagent B develop* only the grain boundaries of the 
7 per cent aluminum alloy; variations in color or depth 
of shadow with changes in orientation are absent (Fig. 
1). Improvement produced by the use of magnesia as 


a final polishing agent is readily observed by comparing 
Figs. 2 and 3. The use of ammonia water (sp.gr. 0.90) 
through which a flow of oxygen is maintained, as used 
by Rawdon and Lorenz at the Bureau of Standards, gives 
the excellent results shown in Fig. 7, but it required a 
period of 30 minutes to produce this condition. Occa- 
sionally specimens may be found which without the use 
of HF will etch in spots sufficiently well to give fair 
photographs; the grains, however, are not as clear or 
as sharply defined as when HF is employed (Figs. 9 
and 10). 

Fig. 8 shows a sample of aluminum bronze containing 
a high percentage of iron as well as sufficient aluminum 
to produce the beta solution. Some reagents may 
develop single features of this structure, but here are 
clearly observable the coring of the alpha, the details 
of the beta, an indication of what are most probably 
twins in the alpha and the third constituent due to the 
iron sharply outlined. The latter is found as nodular 
particles varying in color after etching from blue-gray 
to dark brown, thus accounting for the lightf and dark 
ones appearing in this illustration. 

Metallurgical ami Testing Hlvinlon, 

IJ. S Naval Gun Factory, 

Navy Yard, Washington, D. (\ 


Correction 

On page 635 of the April 9 issue of Chem. & Met an 
article appeared giving figures on aluminum production 
for 1922. The facts published were abstracted from the 
United States Geological Survey Bulletin. We wish to 
fake this opportunity of acknowledging the source of 
this material, credit for which was inadvertently 
omitted in the published article. 



Editorial Staff Report 


T HE forty-third genera] meeting of the American 
Electrochemical Society was held at the Hotel 
Commodore, New York City, May 3, 4 and 5, 
1923. The meeting was unusually well attended, due 
largely to the very attractive program. The technical 
papers time and again drew forth animated and valu- 
able discussions. Of particular interest was the session 
On Electrode Potentials, Thursday morning, and that 
on the Rare Metals, Saturday morning. The local com- 
mittee under the very able guidance of its chairman, 
Irving Fellner, had arranged for a number of social 
functions that added greatly to the enjoyment and de- 
light of the meeting. 

Electrode Potentials 

The Thursday morning session was devoted to papers 
on Electrode Potentials and was in charge of Dr. W. 
G. Horsch. Prof. Hugh S. Taylor of Princeton pre- 
sented the first paper, “The Newer Aspects of Ioniza- 
tion Problems/’ He referred to the work of Born, 
Fajans, Haber and others on the problem of energy 
changes accompanying the conversion of some solid 
crystalline tsubstances and of the hydrogen halides into 
dissolved ions. In calculating the individual value of 
the heat of hydration of the hydrogen gas ion, it was 
apparent that the calculation involved the magnitude of 
the heat change associated with the«electron emission 
from the metal used as the hydrogen gas electrode. It 
is well worthy of experimental investigation how or 
whether the characteristics of the hydrogen electrode 
change as a consequence of the alteration of the metal 
used as electrode material. Platinum as electrode has 
been carefully investigated and tantalum is to be tried 
next. 

In discussing Professor Taylor’s paper Dr. S. C. Lind 
of the Bureau of Mines, Washington, called attention to 


the fact that we do not know positively whether the 
chlorine gas ion is identical with the chlorine ion of an 
aqueous solution. Perhaps with the aid of our newer 
physical conceptions and our improved methods of in- 
vestigation this point might be established. Prof. John 
Johnston of Yale agreed that the ionic theory of 25 
years ago was not satisfactory in accounting for many 
of the newer experimental findings and phenomena ob- 
served in electrochemistry. For example, we have no 
satisfactory explanation for the hydration of ions. Dr. 
William C. Moore of the U. S. Industrial Alcohol Co. 
Research Laboratory, referring to the remark by Dr. 
Lind that sodium ion as gas would according to the 
Lewis-Langmuir theory be expected to be inert, stated 
that he had found in his investigation of the flaming 
arc that the potassium of KC1 vapor carried three posi- 
tive charges. It is possible, however, that the number 
of charges varies with the temperature, as Wilson had 
suggested. 

H. C. Howard of Princeton University reported 
briefly on his studies of the “Oxygen Overvoltage of 
Artificial Magnetite in Chlorate Solution.” He found 
that the oxygen overvoltage of magnetite is much lower 
than that of smooth platinum. Although it is possible 
to oxidize chlorates to perchlorates at a platinum elec- 
trode, the reaction does not take place if magnetite is 
used instead. This affords a further confirmation of 
the hypothesis that there is a direct relationship be- 
tween the overvoltage of an electrode and its oxidizing 
or reducing power. 

Mr. Howard's paper was discussed by Dr. Max Knobel 
of the Massachusetts Institute of Technology. He was 
of the opinion that Howard’s conqlusions are too gen- 
eral. Dr. Colin Fink of Columbia commented on the 
great importance of the overvoltage factor in the in- 
soluble anode research. He had found repeatedly that 
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alloys fairly soluble under ordinary conditions could be 
made to serve as insoluble anode alloys providing a good 
adherent film was developed which would catalyze the 
formation and evolution of oxygen gas. 

“The Effect of Current Density on Overvoltage” was 
the title of a paper presented by Dr. M. Knobel covering 
an investigation that he, together with P. Caplan and 
M. Eiseman, had carried out. Electrodes of a large 
variety of metals and alloys were tried out in acid, 
alkali and salt solutions. In the case of the hydrogen 
overvoltages it was foiyid that the current density-over- 
voltage curves, although of a logarithmic nature, can- 
not be translated into any simple logarithmic equation. 
Metals generally specified as having a high overvoltage, 
as Pb, Hg, Cd, rise sharply to a high overvoltage at 
low current densities and then increase but little with 
increasing current density. Metals such as Cu, usually 
reputed as having a “low” overvoltage, show a more 
gradual increase of overvoltage with current density, 
but in general, with the exception Pt and Au, finally 
attain as high an overvoltage as “high overvoltage” 
metals. Platinized platinum maintains its low over- 
voltage even at the highest current densities. Even at 
1,400 amp. per sq.ft, the overvoltage was but 0.05 volt. 

In the discussion Dr. Carl Hering of Philadelphia re- 
ferred to experiments made with an iron electrode. The 
current density was increased to a point when arcing 
through the gas film took place and eventually the iron 
electrode was melted under the solution. 

N. Howell Furman of Princeton submitted his find- 
ings on “Electrotitration With the Aid of the Air Elec- 
trode.” He has found that the “oxygen electrode-calo- 
mel electrode” cell may be used to construct titration 
curves that are in large measure analogous to those ob- 
tained in the familiar hydrogen electrode titrations. 
Satisfactory results were obtained both in absence and 
presence of oxidizing agents such as chromates. 

Commenting on Mr. Furman’s investigation, 0. C. 
Ralston of the Pacific Station, Bureau of Mines, stated 
that the station had been using the air electrode for 
some time and had found it very satisfactory in follow- 
ing the purification of inorganic salts such as copper 
sulphate or zinc sulphate. In the case of a solution of 
copper sulphate plus ferrous sulphate, as soon as you 
come to the point when most of the ferric salt is hydro- 
lyzed, a distinct kink in the voltage curve is noticeable. 
For this purpose the air electrode has been more reliable 
than the hydrogen electrode; and straight chemical 
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methods are very unsatisfactory. In the case of the 
elimination of iron from aluminum sulphate and fol- 
lowing up the purification, the air electrode has been an 
indispensable piece of apparatus. 

An exceptionally interesting paper was that by Prof. 

A. II. W. Aten of the department of chemistry, Univer- 
sity of Amsterdam, Holland. Professor Aten found that 
when a hydrogen electrode, saturated with hydrogen, is 
in equilibrium with O.l N HC1, it is in the same state 
of equilibrium with 1.0 N HC1, and vice verm. This 
is not the case, however, when the solution of an alkali 
is used in place of an acid. When a hydrogen electrode 
in equilibrium with 1.0 N NaOH is put in O.l N NaOH, 
or the reverse, a considerable time period is required to 
reach a new equilibrium. The same phenomenon is ob- 
served in a more marked degree when the electrode is 
changed from 0.1 N NaOH to 0.1 N HC1, or the reverse. 
The explanation suggested is that the electrode must 
absorb Na or give it off, as the case may be, in order to 
reach an equilibrium with the final solution. 

Professor Aten’s paper was discussed at length by 
Dr. Horsch of the Chile Expiration Co. and by Dr. 
William Blum of the Bureau of Standards. 

“The Reactions of the Lead Storage Battery” were 
investigated by Dr. Max Knobel, and he reported that 
his experiments are in entire accord with the theory 
advanced by Gladstone and Tribe which may be repre- 
sented by the equation : 

Pb PbO, + 2H,SO, - 2PbSO, + 2H,0 
The theory of F&ry based on the assumption that Pb,O t 
or Pb/), is formed appears untenable. 

J. R. Brossman of the Pittsfield Works, General Elec- 
tric Co,, pointed out the difficulties he had encountered 
in trying to separate the different lead oxides. Mrs. 
Helen Gillette Weir of the National Carbon Co., refer- 
ring to her own investigations on the lead battery, took 
exception to a number of the statements made by Dr. 
Knobel, in particular in regard to his finding less than 
the theoretical amount of acid. Mrs. Weir stated that 
under ideal conditions very close to the theoretical 
amount of acid is consumed. 

The concluding paper of the session was that by Dr. 
Alexander Lowy and H, S. Frank of the University of 
Pittsburgh. They had investigated the “Electrolytic 
and Chemical Chlorination of Benzene” and found that 
it is possible to chlorinate benzene by stirring it in 
with aqueous HC1 and electrolyzing. Aqueous NaCI can 
also be used. 

The yield of chlorbenzene increases with increase of 
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temperature up to 60 deg. C. and is affected by the rate 
of stirring. The introduction of iodine as a carrier 
increases the yield. The amount of higher chlorinated 
products formed increases in general with rise in tem- 
perature. The amount of benzene decomposed to CO 
by anodic oxidation increases with the temperature. 
Increase in current density rapidly increases the alkali- 
insoluble product. Water acts as a carrier in the chem- 
ical chlorination of benzene. No substitution takes place 
when dry chlorine is passed into dry benzene. However, 
chlorine forms addition products of the type of benzene 
hexachloride. 

Luncheon at McGraw-Hill Co. 

Three large buses conveyed the members from tlu* 
Commodore Hotel to the plant of the McGraw-Hill 
Inc., where a complimentary buffet luncheon was served, 
and then the members were conducted through the vari- 
ous departments of the printing and publishing plant. 
The society enjoyed the visit very much indeed and few 
members realized the tremendous amount of detail in- 
volved in the publishing of a technical paper such as 
Chem & Met. At the conclusion of the inspection trip 
animated moving pictures were shown depicting the 
construction and operation of the Diesel engine. 

Annual Business Meeting 

The first part of the Thursday afternoon session was 
devoted to the various society reports covering the past 
year. The report of the secretary showed that since 
the last spring meeting four volumes of the society had 
been published, bringing the entire printing up to date. 
On the basis of the report of the tellers of election the 
officers of the society for the year 1923-1924 are as 
follows: President, A. T. Hinckley, Niagara Falls, 
N. Y.; past president, C. 0. Schluederberg; vice-presi- 
dents, H. Parmelee, A. H. Hooker. W. S. Landis, L. 
Addicks, G. K. Elliott, Henry Howard; managers, Carl 
Hering, J. V. N. Dorr, F # A. .1, FitzGerald, W . M. Corse, 
William Blum, F. M. Becket, C. B. Gibson, R. A. Wither- 
spoon; treasurer. F. A. Lidbury; secretary, Colin G. 
Fink, Columbia University New York. 

The Electrodeposition Division elected the following 
officers: Chairman. S. Skowronski, Perth Amboy, N. J ; 
vice-chairman, Charles A Mann; secretary-treasurer, 
William Blum, Bureau of Standards, Washington, D. C. ; 
members at large. L. Addicks, F. C. Mathers, M. R. 
Thompson and F* R. Pyne. 

The Fleet rot hermic Division’s new officers are: 
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Chairman, G. K. Elliott, Cincinnati, Ohio; vice-chair- 
man, Dorpev A. Lyon; secretary-treasurer, Acheson 
Smith, Niagara Falls; members at large, F. M. Becket, 
Bradley Stoughton, J. H. Parker and W. J. Priestley. 

Interesting reports were submitted by the committee 
on dry cells, committee on radioactivity, committee 
on organic electrochemistry, and others. 

E. G. Acheson Made Honorary Member 

Immediately following the business meeting, President 
Schluederberg announced the election of Dr. Edward 
G. Acheson to honorary membership of the society. The 
announcement was received with great enthusiasm and 
sustained applause. Mr. F. A. J. FitzGerald in fitting 
terms outlined the remarkable career of Dr. Acheson, 
commenting on his many discoveries and inventions 
which have made him world famous. President Sehlue- 
derborg presented Dr. Acheson with the illuminated cer- 
tificate of honorary membership. In accepting it Dr. 
Acheson spoke briefly of the early days of the society 
and of the men who made America the foremost country 
in electrochemistry. 

The retiring president, Dr. C. G. Schluederberg, de- 
livered a very inspiring address on “Opportunities of 
the American Electrochemist Abroad.” He had been 
very fortunate in studying conditions at close range, 
having during the past year spent 4 months in the 
South American republics and another 4 months in Asia. 
We expect to publish this address in full in an early 
issue of Chew. & Met. 

Flkutrodkposition of Metals 

William Blum and H. S. Rawdon made a study of the 
“Influence of the Base Metal on the Structure of Elec- 
trodeposits” and reported at the session on Electrode- 
position upon the results obtained. The meeting was pre- 
sided over by G. B. Hogaboom. Blum and Rawdon had 
found that if copper is deposited electrolytieally upon 
cast or rolled copper which has been cleaned with alkali, 
the structure of the base metal does not apparently af- 
fect that of the electrodeposit. If, however, the sur- 
face of the base metal had also been treated with nitric 
acid, the electrodeposited copper possesses both the 
crystal form and orientation of the base metal. A series 
of microphotographs showed the effect very strikingly. 

In the discussion of the paper Charles H. Eldridge, 
research metallurgist, Metropolitan Museum of Art, 
suggested that a practical application of the influence of 
the structure of the base metal might be made in elec- 
tro-refining of copper, zinc, etc., fry the proper selection 
of starting sheet material. It would seem possible to 
control thus readily the coarseness of crystal structure 
of the deposited metal. Dr. A. Kenneth Graham of the 
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I niversity of Pennsylvania drew a distinction between 
the structure of a deposit which is an exact reproduc- 
tion of the structure of the base metal and the structure 
.i the deposit which is a direct continuation in growth 
the crystals of the base metal. Dr. W. D. Richard- 
-oil of the Westinghouse Lamp Co. mentioned that he 
had observed distinctly different effects depending upon 
whether the base metal had been cleaned anodically or 
cifhodically. Plating chromium on nickel steel wire, 
anodically cleaned, produced a very closely adherent de- 
posit so that it was difficult to detect the joint. Mr. 
ilogaboom, who was the first to observe the effect re- 
ported upon by Blum and Rawdon, referred to his experi- 
ments on silver plating flat ware. The difference in 
structure would even become apparent upon polishing. 

A second contribution by the Bureau of Standards 
was a paper on “Current Distribution and Throwing 


start. The zinc is covered so rapidly at the higher 
densities that not only is the possibility of secondary 
reactions reduced to a minimum while plating, but 
within 75 sec. at 5 •amp./sq.dm. and 60 sec. at 6 
amp. sq.dm, the potential had become positive enough 
( — 0265 v. to the solution used as compared to — 0.473 v. 
for sheet zinc) to eliminate entirely the danger. 

Commenting on Dr. Graham’s paper, Charles P. Mad- 
sen of New York, originator of the ductile nickel de- 
posits. emphasized the importance of closely adhering to 
prescribed conditions if good, adherent deposits of nickel 
on zinc are desired. 

M. U. Thompson of the Bureau of Standards sub- 
mitted a detailed contribution on “The Effect of Iron on 
the Eleetrhdeposition of Nickel.” The work at the 
bureau indicates that if the pn is properly controlled, 
the presence of iron in the nickel solutions does not 



Power in Electrodeposition” by H. E. Haring and W. 
Blum. “Throwing power” in electrodeposition may be 
defined as the deviation of the actual metal distribution 
from the primary current distribution. It was shown 
mathematically and experimentally to be dependent upon 
(a) the rate of change of cathode potential with cur- 
rent density, (b) the resistivity of the solution, and (r) 
the cathode efficiency at different current densities. A 
simple apparatus for the measurement of throwing 
power was demonstrated and developed which had been 
applied to the study of copper sulphate and cyanide 
solutions. 

“Primary current distribution” is that produced when 
no polarization is involved. It is a dimensional function. 
“Secondary current distribution” is determined by the 
composition and electrochemical properties of the solu- 
tion. “Metal distribution” is determined by the sec- 
ondary current distribution and the cathode efficiencies. 

“The Electrodeposition of Nickel on Zinc” was care- 
fully investigated by Dr. A. Kenneth Graham at the 
University of Pennsylvania. Dr. Graham found 
that there was a distinct advantage, when plating 
nickel or tine, to use a very high current density at 


necessarily cause cracking or peeling of the deposits, 
as it has often been supposed to do. Deposited iron has 
a primary effect upon the crystalline structure of nickel 
deposits, rendering the latter finer grained and there- 
fore probably harder, although more brittle. Occluded 
basic precipitates containing iron may injure a deposit 
by making it porous, or dark in color. 

Mr. Thompson's paper gave rise to a very lively dis- 
cussion. Dr. E. A. Vuilleumier of Dickinson College 
was of the opinion that the peeling of nickel deposits 
was dependent upon two factors: the extent to which 
the metal as deposited tends to contract, and the degree 
of its adhesion to the surface plated. He found that 
the addition of 1 gram of ferrous iron per liter greatly 
increased the deposited nickel to contract. It may be 
that in Thompson’s experiments the adhesion of the 
metal was greatly improved upon so that the peeling 
tendency was not apparent. E. 0. Benjamin of New 
York referred to the possibility of the occurrence of 
small iron crystals in the deposited nickel. Dr. Graham 
complimented Dr. Vuilleumier upon his contractometer 
and emphasized the great need of siprilar apparatus for. 
Studying other properties of electrodeposits. Dr. Fink 
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inquired as to the relative corrodibility of pure nickel 
plate and nickel plate containing iron and suggested 
further study on the deposition of nickel-iron alloys 
with comparatively high percentages of iron along lines 
similar to those followed by him in the deposition of 
nickel-cobalt, nickel-chromium and ferrochromium al- 
loys. Dr. Blum of the Bureau of Standards replied 
that they had found that the addition of iron to the 
nickel gave rise to a very fine crystalline deposit that 
was more resistant to corrosion than the ordinary nickel 
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plate. Mr. Hogaboom pointed out that the corrosion of 
the base metal covered with the nickel plate may often 
be due to porosity of the plate. On that account it was 
always advisable to flash iron or steel with copper before 
depositing the nickel. Particles of free graphite on the 
surface of the iron will coat over readily with copper 
but not with nickel. 

“Notes on the Electrodeposition of Iron” were pre- 
sented by Harris I). Hineline of Pittsburgh. The prob- 
lem presented was that of depositing a substantial 
thickness of iron onto rather irregularly shaped rubber 
articles, this involving a process for preparing a con- 
ducting coating, a plating bath which would give good 
heavy deposits, in thicknesses up to 12.5 mm. (J in.), 
and have a high throwing power to insure filling the 
crevices. 

Electric Furnaces and Insulating Materials 

J. C. Woodson )f the Westinghouse company dis- 
cussed at length “Heat Insulating Materials for Elec- 
trically Heated Apparatus.” l)r. Hering suggested that 
the thermal ohm was the preferable unit for purely 
electrical engineering calculations but less serviceable 
when dealing with calories and B.t.u.’s. There is very 
often an enormous heat increase at the joint of two 
materials or pieces of the same material. With fluffy, 
finely divided or highly porous material the insulating 
quality improves as the compression increases, reaches 
a maximum and upon further compression the insulat- 
ing quality gets worse. F. A. J. FitzGerald of Niagara 
Falls cited an instance in his experience: Two graphite 
electrodes were butt-connected. Passing from one to 
the next electrode there was a very sharp drop in tem- 
perature. It would be interesting to ascertain whether 
a similar drop in electric resistance occurred. 

The next paper, by Frank W. Brooke of Pittsburgh, 
dealt with “Methods of Handling Materials in the Elec- 
tric Furnace and the Best Type of Furnace to Use.” 

Prof. M. deKay Thompson and P. K. Froehiich of 
M. I. T. had investigated the “Conversion of Diamonds 


to Graphite at High Temperatures’’ and found that dia- 
monds change slowly at 1,650 deg. C. to a substance 
that gives the Brodie test for graphite and that the 
velocity of this reaction is increased about twenty-six 
times by an increase of 100 deg. above this temperature. 

A. E. R. Westman of the University of Toronto gave 
an account of his findings in the study of the Relation 
Between Current, Voltage and the Length of the Car- 
bon Arcs.” For currents between 300 and 400 amp. 
and potential differences over the arc 55 to 20 volts, 
the potential difference in volts is approximately equal 
to the distance between the electrodes in millimeters; 
for currents of 700 amp. or so the voltage is less than 
the distance. 

“Elect rip Furnace Detinning and Production of Syn- 
thetic Gray Iron From Tin Plate Scrap” was the title 
of the paper submitted by C. E. Williams, C. E. Sims 
and C. A. Newball of Seattle. A study was made of the 
possibilities of converting tin-plate scrap or used tin 
cans into a marketable steel or cast-iron product by elec- 
trothermal means. It was concluded that in the electric 
furnace complete detinning is impossible and any de- 
tinning is impractical. Attempt was made to use NaCl, 
FeS and oxidizing slags to remove the tin. No tin is 
volatilized ordinarily when scrap is melted in the electric 
furnace, although cupola melting may remove up to 
50 per cent tin depending on oxidizing conditions. Study 
was also made of the possibility of producing gray cast 
Fe without removing the tin, since under conditions 
prevailing in many parts of the country tin-plate .scrap 
cannot he profitably treated by any established method. 
Since 1 per cent or less of tin has been found to have 
no serious effect on cast Fe, scrap may be usefully and 
efficiently melted in the electric furnace after being 
diluted with tin-free sera]). 

Excursion to Westport, Conn. 

The social program arranged for Friday was pro- 
nounced by many the liveliest and most enjoyable ever 
experienced by the society. Dr. Dorr and Mr. Spicer 
invited all the members to the Westport mill, where 
amid the most beautiful and idyllic surroundings a 
bounteous luncheon was served. The mill is situated 
on a river and many couples spent the afternoon rowing. 
Others went on to the Westport Country Club, where a 
very exciting golf tournament was staged by the men 
while the ladies enjoyed bridge or walks. During the 
dinner, which was tendered by the New York section of 
the society and for the arrangements of which Irving 
Fellner was responsible, the golf prizes were awarded 
as follows; A beautiful silver loving cup, donated by 
Mr. Dorr, to Frank J. Vosburgh. A fine golf stick, as 
booby prize, to Robert Burns. The members were then 
entertained by a hilariously funny song, a parody of 
Mr. Gallagher and Mr. Shean, sung by Mr. Lidbury and 
Mr. Hinckley. 

The dance that followed in the evening was so 
thoroughly enjoyed that when time was called at 9:30 
there was universal groaning at the thought of return- 
ing home. Members, however, were in such good spirits 
that they kept up the jollification in the private trolleys 
and the private coaches, and great was the applause and 
enthusiasm as Mr. Saunders left the singing of the 
Famous A.E.S. classic, “We're From Niagara.” 

Saturday morning was devoted to papers on the rarer 
metals, their production and utilization. This session 
will be reported in full in our next issue. 
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Foundry men Meet at Cleveland 

Hold Very Important Exhibition of Labor-Saving Machinery 
Notes on Technical Sessions Devoted to Non-Ferrous 
Metals and the Testing and Reclamation of Foundry Sand 


T ECHNICAL and engineering societies in the 
United States may bo roughly divided into two 
general classes — namely, those not conducted for 
profit, and those that are in business. The latter in 
turn may be subdivided into those in tV^e publishing 
business, and those in the exhibition business. Inspec- 
tion of the exhibit of the American Foundrymen’s Asso- 
ciation held early in May and which overflowed th»» 
arena, stage, cellar and corridors of the new Cleveland 
Auditorium, gives the impression that, whatever the 
balance sheet from a society publication, it certainly 
must pay to run a “shown” The finances of the Foun- 
dryrnen and of the Steel Treaters— which has been in 
business only one-quarter as long -reflect, this happy 
state of affairs. It apparently is easier to sell space in 
an exhibit than in a journal — a conclusion which can be 
recommended to the careful consideration of profes- 
sional societies generally. And judging from the 
throngs of people moving about, the purchasers of space 
must have obtained “value received.” 


Labor Saving Equipment Featured 

That a newly completed auditorium could be obtained 
to house a foundry show containing much equipment in 
operation is evidence that the modern foundry is rapidly 
growing away from the smoky, dark sheds and ditty, 
dusty, back-breaking toil of but a few years ago. Well- 
ventilated steel buildings are housing the new plants, 
and their equipment consists of a wide variety of labor- 
saving machinery. Every step of the work can now be 
done by the aid of special machines — in fact at least 
two-thirds of the space in the Cleveland Auditorium 
was occupied by such apparatus. Not so long ago it 
was necessary to display machine tools at these shows 
in order to attract the mechanical superintendents and 
engineers; now the demand for better working condi- 
tions to keep contented the dwindling labor supply , and 
the widespread use of machines where once human labor 
was the sole motive power, bring all members of the 
production staff to a meeting where they can absorb 
new ideas to apply to their individual problems. 


Institute of Metals 


As usual, the Institute of Metals Division of the Min- 
ing Engineers held some joint sessions, where were 
discussed the problems of the brass founder and the 
properties of cast alloys. 

Junius D. Edwards and C. S. Taylor, of the Aluminum 
Co. of America, presented a short paper on the Density 
of Magnesium. Using methods already described in 
Chem. & Met (vol. 24, p. 61), the following results 
were secured: 


1.7388 


Density at 20 deg, O. (KramVr eu. mm ) 

Thermal expansivity (20 to 500 dec ) 

L « La M+ (25 07t + 0 0093 fct) I (HI 

Density of eolid at melting poinU 650 deg. approx.) . 

Density of liquid at. froeiing poiut 

Density at 6/3 deg. 

Density at 822 deg. C. (appro*.) 

A voluminous study of Linear Contraction and 


I 642 
1.572 
I 562 
1.478 


TABLE 1 - 1. 1 NEAR CONTRAt TU >N OF CURTAIN ALUMINUM ALLOYS 



Fur Out 


Pur Cent 

ViuilvsiK 

Contraction 

Analysis 

Contraction 

"2 8 \l Mk 

1 15 

90 6 2 ALCU Mr 

1 OR 

n h \i cu 

1 34 

90 8 2 Al Cu Si 

1 17 

( >2 8 \l Sn* 

1 38 

90 8 2 Al Cu Ni 

1 25 

‘>2 8 \| N\ 

1 42 

90 8 2 Al ('u Sn 

1 26 



90 8 2 Al.Cu’Fc 

1 29 



90 8 2 Al Cu Zn 

1 29 



90’ 8 2 Al Cu Mu 

1 40 


Shrinkage of Light Aluminum Alloys was presented by 
Robert J. Anderson, of the Bureau of Mines. It was 
found that under uniformly good foundry practice the 
linear contraction or patternmakers’ shrinkage (defined 
as the difference in length between a casting and the 
pattern from which it was produced) varied from 1 to 2 
per cent. Consequently it is unsafe to make important 
patterns for a new analysis unless its behavior is defi- 
nitely known in advance. (See Table 1.) Even then 
it must he remembered that variation in melting, pour- 
ing and molding conditions which cause a greater or 
lesser number of gas cavities, shrinks and pin holes 
will greatly influence the patternmakers’ shrinkage. 

A similar list of linear contractions of several brasses 
and bronzes was presented by R. J. Anderson and E. G. 
Fahlman. With these, as with aluminum allovs, the 
shrinkage varies as the pouring temperature and size 
of casting, but Table II gives representative data. 


Alp ax 

• 

Modified aluminum : silicon alloys (recently discussed 
at length in our columns) formed the subject of the 
annual exchange paper submitted by the French Asso- 
ciation Technique de Fonderie. It was especially inter- 
esting because Dr. Pacz, whose patents cover the 
methods described for making the so-called alloy Alpax, 
was in the audience and entered into the discussion. 
He pointed out that the high-silicon alloys, at or above 
eutectic composition, need to be “nrlbdified,” whereupon 
they become extremely useful because of their low 
shrinkage and generally excellent founding character- 
istics, a high elongation and tensile strength, and good 


TABLE II— LINEAR CONTRACTION; ALLOYS OF 


Nominal Composition 
56 4011 5:1 5 Cu:Zn F«\A1 Mn 
60.40 Cu .Zn . 

70 30 Cu Zn 
60 38:2 Cu Zn:Sn 
70-29; I Cu:Zn:Hn . 

86-4:6-3.1 CtrNi:HnZn:Pb . 

85.5:5 5 Cu:Hn Zn.Ph 

87 7-5 I Cu:Kn:Zn:Pb 
80:20 Cu Sn 

76 7 4.13 Cti.Hn.Zn:Pb . 

88*10:2 Cu:8n.Zn 
88:8.4 Cu:8n:Zn 
86:11:3 Ou:8n:Zn 
90:6:3:1 Cu:8n:Zn:Pb 
84' 10:5. 1 Cu:8n:Zn:Pb 
84:11:5 Cu:8n:Zn, ... 

85:15 Cu:Bn 

89:8:10:0.2 Cu:8n:P 

90:!OCu:8n 

89:5:10:0 5Cu:Sri:P. . 
80:IO:IOCu:8n:Pb, . . 


Pouring 
Temp., 
Dm. F. 

1.900 

1.900 
2,000 
1,900 
1,950 
2,300 
2,300 
2,250 
2,200 
2,300 
2,350 
2,300 
2,300 
2,300 
2,300 
2,300 
2,300 
2,400 
2,400 
2,400 
1300 


COPPER 
Linear 
Contraction, 
Per Cent 
High and* Low 
Pouring Temp 
2.17—2 19 
I 80 — 1.89 
I 75-1.77 
I 69-1.875 
1.65-1 67 
, 43—1.425 
1,425-1.47 
1 40—. ... 
1.375-1.55 
1 . 37—1,37 

1.33— 1.30 
I 33— .... 

1.33- 1.39 
1 33—1.43 
I 32-1.35 
I 32—1.36 
1.31— 1.45 
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resistance to salt-water corrosion. However, they are 
not as stiff as other aluminum alloys — thus the propor- 
tional limit of a typical Alpax alloy is about 6,000 lb. 
per sq.in. ; 92:8 Al:Ou alloy (No % 12) is 8,000; while 
heat-treated and aged alloy like duralumin is 15,000 lb. 
per sq.in. Alloys containing about 5 per cent silicon are 
also extremely useful in the foundry. Due to their low 
contraction on freezing they ma\ be used to produce 
very difficult castings, impossible to be made in other 
analyses. Their tensile strength is low, but they re- 
quire no special treatment or “modification.” 

Melting and Pouring Practice 

Some very instructive “Notes on the Proper Melting 
and Pouring of Brass and Bronze” were p resrnted by 
F. L. Wolf and William Romanoff, of the Ohio Brass Co. 
In their opinion the great damage to tensile properties 
observed after pouring at only 100 deg. F. above the 
correct temperature is due to gasification occurring in 
hot furnaces, rather than any chemical oxidation. If 
overheating is the only thing wrong with a melt, it will 
produce good results if cooled before being poured. 
After comparing the action of Ihe indirect arc furnace, 
the Schwarz gas furnace and the Steel-Harvey crucible 
furnace, it was hard to decide 4 which was best -any type 
would give excellent results. Crucible furnaces melted 
cheapest and gave castings of intermediate strength. 
Electric furnaces cost most to operate, gave best physi- 
cal tests, and kept zinc fumes down to the minimum. 
The authors report they have been aide to use any per- 
centage of return scrap in their mixes, as long as it is 
clean. Expensive fluxes are unnecessary when melting 
good metal. Deoxidizers must also he* used with judg- 
ment and in great moderation Aluminum ruins a 
water-tight easting; silicon is also had for a brass con- 
taining a little lead. 

While it is well known that annealing will reduee in- 
ternal stresses in worked material, R. ,1. Anderson has 
experimented on similar treatment of cast bronze rings. 
It has been known that 1 year’s aging is required to 
produce stability in size in such castings of 87:7:5:1 
Cu:Sn:Zn:Pb. ft. -in. rings, 5£-in. diameter, were cast, 
sawed at one place and definite stresses t below the 
elastic limit) induced by wedging. It was then found 
that heating to 400 deg. C. relieves most of this stress 
quickly, 1 hour at 500 dog. removes nearly all. Very 
little effect was nojed on the ordinary physical proper- 
ties; suppression of cored structure is the only observ- 
able change. Such treatment will insure that a flat cast- 
ing will remain flat after machining. 

Testing of Molding Sand 

Several lojig investigations on the selection of foundry 
sand and its reclamation after use have been in 
progress, under the general direction of R. A. Bull. As 
the result of these labors, a series of tests was reported 
by R. K. Keniicdv. of Die University of .Illinois, whereby 
the principal properties of hand-molding sand can be 
measured. 

First, a test for bond: Well-mixed sand, having a 
known amount of moisture, is riddled into a special 
molding box 1 in. wide, 10 in. long and U in. high from 
a known height. As each portion of sand is added, 
the tops of the little piles in the mold are leveled with 
a series of strikes, each of which just touches the high 
spots. In this way the mold is filled with loose sand, 
a closely fitting cover 1 laid on and the sand compacted 


under six blows of a 20-lb. weight, falling 16 in. The 
sides and ends of the mold are then carefully dis- 
mantled, and the prism pushed slowly over the end of 
the bottom board. The average weight of the pieces 
which overhang and break off is a measure of. the bond 
or cohesiveness. Since the thickness of the compacted 
sand varies with its origin and moisture content, it is 
recommended that the weight be figured back to that 
of a fragment of a prism of dry sand, exactly 1 in. thick. 

Second, a test for “grain,” or fineness: A sample of 
dried sand is shaken one hour in a A per cent NaOH 
solution to deflocculate the clay or bonding substance 
contained on the grains. Washing is done by shaking 
the sand with fresh water, settling for 5 minutes and 
siphoning off the liquid from a point 2.5 cm. from the 
residue, repeating the operation until the wash veater is 
clear. The residue is filtered under suction, dried 30 
minutes at 105 deg. C. and then screen-sized for 15 
minutes in a “Ro-tap” machine. In this way amounts 
of sand remaining on 6, 12, 20, 40, 70, 100, 140, 200 and 
270 screens may be weighed; the results are best ex- 
pressed by plotting weight of the fractions against the 
size of sieve opening. 

Permeability of Molding Sand 

Third, a test for permeability: This property per- 
mits the passage of gases and allows the mold to 
properly “vent.” Consequently the test measures the 
flow of air through a standard sample. First dry the 
sand carefully, and then mix with a measured quantity 
of water. This may be done on a plate inclosed in a 
little tent made of moist muslin. Screen twice and 
store in an airtight jar while checking the moisture 
content. A tolerance of JzO.2 per cent is permissible. 
Sufficient sand is then placed in a 2-in. brass cylinder 
to make a briquet 2 ^ 0.08 in. high after being rammed 
three times by a 14-lb. weight dropping 2 in. This 
briquet is then placed in a container, and air forced 
through it. A recommended form of apparatus consists 
essentially of a calibrated vessel from which air is dis- 
placed by water flowing in from a reservoir under a 
constant head of 22 £ in. Air so expelled passes through 
the sand sample, and the resistance to this flow sets 
up a pressure in the exit tube which is measured by a 
simple manometer. A stop watch measures the time 
required to pass each liter of air. 

Air panned x h eight of s pecimen 60 

Pi n>i< ability ~ Prensure x area of specimen * Time 
(All measurements in e.g.s. units.) The committee 
recommends that 2 liters of air be forced through; and 
with the standard specimen the equation becomes 

r 30,070 

Permeability - 

In addition to these three simple tests, an auxiliary 
test is suggested as desirable. It is called the dye 
adsorption test, and is a measure of the quality of 
clayey material present in the sand. In general these 
materials are hydrated silicates in the colloidal condi- 
tion; a considerable quantity is usually associated with 
a sand of strong bonding qualities. To execute the test, 
a given weight of sand is shaken with water and alkali, 
and the suspended material removed by siphon or 
decantation. A measured amount *of crystal violet is 
then added to the liquor and the resulting color com- 
pared against standard solutions; 1,200 to 1,500 mg. of 
dye will be adsorbed by the colloids in 100 grams of 
sand if it has a strong bond; weak bonds adsorb as little 
as 200 mg. 


; A thick Muck of wood laid edgewise. 
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Steel Belt Conveyors 

Steel belt conveyors have been 
made and sold on the European 
market for a number of years by 
the Sandvik Steel Works, of Saml- 
viken, Sweden. During the past 
year this company has brought its 
product to the American market, 
and there are already a number of 
installations in operation and several 
more are being erected. 

These conveyors are similar in de- 
sign to a flat belt conveyor using a 
rubber or canvas belt. The novelty 
consists in the use of a flexible steel 
belt. This belt is made of cold-rolled, 
hardened and tempered Swedish 
charcoal steel. It is supplied in 
lengths up to 350 ft. and can be 
easily pieced where greater lengths 
are required. Widths can be had 
up to 18 in. and thicknesses from 
0.8 mm. to 1.0 mm. 

This belt cannot be troughed but 
it is claimed by the makers that, due 
to its rigidity, it can be loaded over 
almost its entire width — so that an 
18-in. steel belt has a carrying ca- 
pacity about equal to a 30-in. flat 
rubber or fabric belt and the same 
as an 18 -in. troughed fabric or 
rubber belt. When handling non- 
abrasive materials the belt can be 


run at the bottom of a wooden or 
steel trough, built narrower than the 
belt and clearing it, or built wider 
with ample clearance for the edges 
of the belt and a greater imparity 
thus obtained than with a standard 
troughed belt. 

The installations of this belt are 


Where tin* Belt* 

Are 

Installed in the 

United State* and 

Canada 

No. of 

Mate! lal 

Units 

Malhieson A 1 k a 1 l 

Works. Haltvllle, 

Handled 

Va 

Penn-AUrn Dement 

- 

Phosphate rock 

Do., Nazareth. Pa. 
Michigan Portland 
Dement Do., Dhel- 

1 

Limestone 

sea, Mich ... . 

Hercules Di in e n t 

3 

Hot clinker 

Cold clinker 

Do., Hereules, P.i 

Waukesha Lime &. 
Stone Do., Wauke- 

1 

Lump loal 

Hot clinker 

shu, VVis 

Phosphate Mini n g 

1 

( i ushed rock 

Do., Nichols, Fla . 
Stevens Bros. & Do.. 
Stevens Pottery, 

1 

PhosphaL took 

Oa 

American Sugar Re- 
fining Co., Brook 

" 

Clay 

lyn, N. Y 

Kearns-Gorsueh Bot- 
tle Co., Zanesville. 

1 

Wet sugar 

Ohio 

1 

Pool 

Installations Under 1* 

Crane Co., Chicago, 

loeeflH of Construction 

111 

Dodge Bros., Detroit, 

1 

Sand 

Mich 

Canada Sugar Re- 
fining Co., Ltd., 

* 

Sand 

Montreal, Canada. 
Great Western 
Sugar Co., Gree- 

4 

Wet sugar 

ley, Colo 

1 

Coal 



BOLLING TYI'K r.ULT, DISCI! ARGING 
Jl \ l ,F ll V PLOW AND HALF 
OVMIl KND 


made in two ways, which are called 
the “sliding type” and the “rolling 
type” of conveyor. The sliding con- 
veyor, for handling non-abrasives, 
has the steel belt sliding on wooden 
runners which acquire such a high 
polish that the friction is nearly 
negligible.* In the rolling conveyor 
belt strands are carried on idlers, 
according to usual belt conveyor 
practice. At times these two types 
have been used in combination. 

Many advantages are claimed by the 
makers for the steel belt conveyor. 
Among these might be mentioned: 
It can be used for handling hot, 
sticky or abrasive' 'materials which a 
rubber or textile belt cannot handle 
satisfactorily, It is very easily kept 
clean on account of its smooth sur- 
face — such sticky material as sugar, 
for instance, can be easily and effi- 
ciently scraped off with a steel 
scraper. It is rust resistant— -it can 
be used in the chemical field handling 
, wet and hot materials, and can be 
run in the open air in all kinds of 
weather. It can be made perforated 
without appreciably influencing its 
life and can be then used handling 
materials where a great deal of 
liquid must be eliminated. Another 
advantage is the discharge feature 
— materials can be discharged at any 
desired point without the use of 
cumbersome and expensive trippers. 
The belt does 'not stretch and the 



BOLLING TYPE BELT, WITH FIXED PLOWFOR DISCHARGE 
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tension devices are very simple ; care 
must be taken only of trifling vari- 
ations in length, caused by temper- 
ature changes. * # 

Conditions Governing Use 

The operating speed when using 
steel belt depends on the length ot 
the conveyor. This speed varies or- 
dinarily between 135 and 300 It. per 
minute. For the average conveyor 
200 ft. per minute is found to be 
best. The terminal pulley diameter 
should be about 1,000 times the belt 
thickness. In passing over this 
pulley the belt is subjected to a 
stress of from 28,000 to 30,000 lb. 
per sq.in., but it has been found that, 
with a bending frequency for any 
section of t.h<* belt of about once per 
minute the molecular structure of 
the steel is not affected. 

The manufacturers rec- 
ommend the belt for a 
great many materials, 
among which may be 
‘ mentioned : clinker, ce- 
ment, sand, rock, ore 
and ore concent rates, 
coal, coke and charcoal, 
carbide, silica, soda, 
salt, sugar, cassettes 
and beet pulp, milk pow- 
der, yeast, vegetables, 
candies and chocolate, 
deals, battens, slabs, 
edgings, chips and saw- 
dust, clay, gypsum, brick 
and briquets, bags, 
boxes, packages, steel 
forgings, guncotton and 
glass. Over 1,400 of 
these conveyors have 
been installed in differ- 
•ent phases ot industry 
all over the world. A 
large number have been installed in 
the South Sea Islands for handling 
phosphate rock. 


fine, greenish to reddish in color, 
have limited exchange capacity and 
high physical loss or depreciation in 
capacity. 

Exchange capacity refers to the 
amount of CaCO, a zeolite substance 
will remove in terms of its own dry 
weight or the number of gallons of 
water .softened per pound of mineral 
used The process is sometimes 
referred to as one of selective absorp- 
tion or “substitution,” as none of the 
salts in a natural water are elim- 
inated, but only change m form. The 
exchange capacity depends upon the 
physical structure ot the mineral, 
which grades from colloidal, to 
crystalline, to amorphous substances. 
The latter have a hard bricklike con- 
sistency with little exchange value. 
The former have high reactive value, 


The Graver zeolite will operate 
uniformly for a period of 10 to 12 
hours. It will operate at an overload 
of 500 per cent in water 30 grains 
hard and 200 per cent in water of 12 
grains hardness per U. S. gallon. 
This is a valuable property, as it 
takes care of fluctuating loads or ex- 
cessive peaks 200 to 500 per cent 
above normal.^ It is a quick regen- 
erating zeolite. The salt solution is 
not over 20 minutes in contact with 
the mineral bed, and the entire proc- 
ess of regeneration or restoration 
does not occupy an hour. As the salt 
requirement is very low, no artificial 
method of salt recovery or salt rec- 
lamation is used to lower the amount 
of salt required. Such methods are 
open both to mechanical and chemical 


objections. 



Water Softeners 

At the ' present time there are 
several commercial zeolite water 
softeners on the market. These sub- 
stances have undergone considerable ^ 
change since the first successful soft- 
ener of this type appeared. The dif- 
ferent zeolites vary in weight, in 
ability to absorb hardness from water 
and in quantity of salt needed to 
restore the so-called initial exchange 
capacity. Most of these use the 
natural green sands or marl beds in 
the vicinity of Medford, N. J., as the 
base of their composition. The 
finished products are usually very 


SLIDING TD'R BELT. WITH MOVABLE PLOW FOR DISCHARG 
. ING ON BOTH SIDES 


will soften water instantly and per- 
mit water to flow’ through at a rapid 
rate. A zeolite distributed by Graver 
(’orporation, East Chicago, Ind., falls 
into the former class. It is an arti- 
ficial mineral prepared by the precip- 
itation of sodium aluminate with 
sodium silicate. The resulting prod- 
uct is filtered, washed and dried and 
has the appearance of white, small 
porous granules which do not dis- 
solve in water. This mineral has two 
to three times the exchange capacity 
of some other zeolites. Each pound 
will absorb 9.1 grams of hardness 
expressed in terms of calcium car- 
bonate. One-tenth of a pound salt is 
required per pound of mineral, which 
is equivalent to 5 grams of salt per 
gram of hardness removed. In some 
of the older zeolites a salt ratio of 
8 to 1 is quite common. 


A simple gravity flow is 
used and by means of a 
specially designed brass 
lateral system immedi- 
ately above mineral bed, 
the top of the salt tank 
is no higher than top of 
steel shell. This con- 
serves head room, obvi- 
ates the necessity of a 
pit or placing the brine 
tank on a second floor 
level. It is more posi- 
tive than the siphon 
method used with 
ground operated salt 
tanks. This zeolite will 
r e g e n e r at e r epeatedl y 
without depletion of 
original exchange abil- 
ity. Many charges have 
operated for over 1,000 
regenerations and have 
given a uniform grade 
of soft water. It pro- 
duces “zero” water by 
soap test. By chemical analysis 
the water does not contain over 0.5 
grain of equivalent CaCO ;t . As many 
zeolites cannot do better than 0.8 to 
1.4 grains, it is possible by the use 
of a precipitated zeolite almost to 
approach the distilled water standard. 


Catalogs Received 

General Electric Co.. Schenectady, N. 
Y. — Catalog 6002. A catalog of railroad 
.supplies covering the General Electric t o. s 
full line of supplies for use with clectne 
railways of different types This catalog 
supersedes all others on the subject, anu 
contains a price Hat supplement with 
prices correct to October, 1922. 

j. H. R. Products Co.. Willoughby Ohio 
— Leaflet describing the J. II. R. products, 
chiefly barium peroxide. 

Bristol Co.. Wsterbury, Conn --Catalog 
1006. A new catalog describing the 
Bristol line of recording gages for pres- 
sure and vacuum. 

Detroit Ranchd. Boiler & Steel Barrel 
Co.. Detroit, Mich.— A new pamphlet de- 
scriptive of the various styles of steel 
barrels and drums manufactured by this 
company, 
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Aluminum Bronze as an 
Engineering Material 

By aluminum bronze is meant, not 
the gray-white metallic coating used on 
radiators, but rather a strong, reliable 
metal resembling 0.35 per cent carbon 
Swedish bessemer steel to a remarkale 
degree. The color, of course, is dif- 
ferent, but the mechanical properties are 
much the same. It resists alternations 
of stress unusually well and is superior 
to nearly all of the non-ferrous alloys 
except Monel metal in this respect. 
Aluminum bronze is essentially 00 to 
02 parts of copper and 8 to 10 parts of 
aluminum, while Monel metal is ap- 
proximately two parts of nickel to one 
part of copper. Naturally, the two 
metals behave differently with respect 
to corrosion, but they are much alike in 
strength and hardness. Both hold their 
strength much better than other alloys 
when exposed to elevated temperatures, 
a fact of importance to the engineer. 

Properties — Aluminum bronze Is 
about the color of 10-carat gold, has a 
tensile strength of 70,000 lb. per 
srpin., and an elongation of 15 per cent. 
Its Brinell hardness number is 1 00-1 10. 
These properties place it in the class of 
strong bronzes suitable for the most ex- 
acting service. Particular mention 
should be made of its resistance to 
alternating stress or fatigue. In the 
Landgraf-Turner endurance-testing ma- 
chine the aluminum bronzes resisted 
4,500 blows before fracture, while the 
manganese bronze resisted about 500. 

The other strong bronze, manganese 
bronze, has many admirable properties, 
but it is not adapted for bearing sur- 
faces. Aluminum bronze has proved its 
worth in this field in such parts as 
worm-wheel gears. Every day’s output 
of 1,000 Ford trucks carries 12,000 lb. 
of this metal in gears. Extensive tests 
of aluminum-bronze gears against phos- 
phor bronze in one-man tanks during 
the war proved the superiority of the 
former for this most difficult service. 

Almost constant trouble was experi- 
enced with large spur gears on the 
locomotives on the Mt. Washington 
Railway until aluminum bronze was 
tried. Its service there has proved 
eminently satisfactory. 

Pickle-crate equipment made of 
aluminum bronze has been found to 
withstand the action of sulphuric acid 
well. This fact, combined with its 
strength, fits it for this purpose. The 
property of resisting abrasion is useful 
for gears, but aluminum-bronze trolley 
wheels have been found to give re- 
markable service for the same reason. 
The toughness of *the alloy is useful 
here as well, because the effect of a 
severe blow can be readily corrected 
under the hammer without breakage. 

Adaptability — Aluminum bronze is 
tough when cold, but is more so when 


red hot. This property makes forg- 
ings possible and also helps materially 
in ti.e manufacture of die castings from 
this metal. The process is a commer- 
cial one, for the dies are made so that 
they will withstand at least 10,000 
openings in most shapes. The solving 
of the die problem is of equal impor- 
tance with the metal problem, for one 
cannot proceed without the other. The 
property of toughness is useful also in 
.Jordan bars for beating engines. With 
its freedom from corrosion, the tough 
aluminum-bronze Jordan bar has been 
an increasing success in the paper in- 
dust ry. 

Muckinabibty — Many excellent prop- 
erties of aluminum bronze have been 
mentioned, but it has its drawbacks. 
First, at least at present, is the diffi- 
culty of machining, compared with 
other bronzes or brasses. This does 
not mean that it cannot be machined 
readily under proper conditions, but 
that, compared with ordinary bruss or 
bronze, its toughness makes it more 
difficult to handle in the machine shop. 
Sharp tools, kept so, of the proper angle 
are essential to success. Ample lubri- 
cation is necessary. With these precau- 
tions a most excellent job can be done 
as is evidenced every day at the Ford 
factory in Detroit. Aluminum bronze 
most nearly resembles mild steel in its 
machinability. 

When one sees the stacks of golden - 
bronze worm wheels in the gear depart- 
ment of the Ford company and ex- 
amines the polished surface of the gear 
teeth left after the machining opera- 
tion, there can be no doubt that 
aluminum bronze as an engineering ma- 
terial has arrived and that its excellent 
properties have been made available to 
the engineer because scientific research 
solved the problems of its manufacture 
in the foundry. 

The second objection to aluminum 
bronze might be its cost, which is about 
25 per cent more than that of brass or 
bronze. But when compared with spe- 
cial bronzes with somewhat similar 
properties the difference in cost dis- 
appears. 

Like all high-grade metals, it must be 
manufactured under careful supervi- 
sion, and more than usual care must be 
used in the casting shop and foundry. 

Wrought Aluminum Bronze — Most of 
the remarks thus far have referred to 
cast aluminum bronzes, but as rolled or 
wrought alloys are commercial products 
and are manufactured in large quanti- 
ties the author quotes from W. H. Bas- 
sett, whose experience with these alloys 
gives authority to his statements: 

“Copper-aluminum alloys can be 
made in wrought form in any propor- 
tions up to an aluminum content of 
approximately 10 per cent. Three 
alloys, however, are used principally. 


Important Articles 
In Current^ Literature 

More Until fifty SmiustrlHl. technical 
• or •u’iniilftr |)oiioillc«ls and trade 
papers arc irvliwiul regularly by the 
staff of i'hem .f 3ft f. The articles 
listed below have been selected from 
these publications because they rep- 
resent the most conspicuous themes 
i in contemporary literature, and con- 
j se<|uontl\ should he of considerable 
interest to our readers Those that 
are of unusual interest will be pub- 
lished later In abstract In thiN depart- 
ment , hut since it is frequently Im- 
possible to preps i e a satisfactory 
abstract of an article, this list will 
enable' oui renders to keep abreast of 
cun cut liteintuie mid direct their 
leading to advantage The magajs'nes 
lev lew oil have all been received within 
a foitmght of oui publication date'. 
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1 * 123 . p 309 
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pm Waltci Chnnc> das Engineer 
(London), Apill 1023 pp 79-81 

Wahtic or Matkuiai.s 11 M. Rut- 
ton. is u lh 1 in of the' Taylor Society, 
April. 1923. pp 77-78 

Rt’u.niNus Fhom thk ManaukiHS % 
Viewpoint. Part III O L. 11. Arnold. 
Managi nn nt Fnpim > ring May, 1923, 
pp 329 333 

Mikpi.apkp Mopksty in thk Phw of 
Posts L M. Lamb Paper Trade 
Journal, April 26, 1923, pp. 57-58. 

FfHTHKR I NVICHTH) ATION H INTO THK 
Pll YSlroe'IIBMlCAli SlONlKICANC’K OF 
Flash Point Tkmpkratfrks W. K. 

(>t munch and M P Pin von Journal • 

of the Institution of Petroleum Tech- 
nologists. Fcbtuurv, 1923. pp 33-68. 

1 , aror Handicaps Philippine Itim- 
li kr Pplti rk F A. Suberllng Rub- 
her A pi, April 25. 1923. p. 63 

An (H'TitNB of British Proofing 
Mkthods M. M Hey wood. /ndia 
Rubbir World, Mu> 1, 1933. pp. 491- 
191. 

A SrftiiY of Lime Kilns (To be 
rout’d ) A L TruoHcbtle Rock Prod- 
ucts, Mn v 5, 1923. pp. 28-29. 

Thk Mopkkn Tkknp in Ff.httlizeu 
Plant Operation F< H Armstrong. 
American Fertilizer, April 21. 1923, 
pp. 23-25 


Thest* contain 5, 8 and 10 per cent 
aluminum, respectively. All three 
alloys hot-roll easily, and these same 
remarks would apply to the cold-rolling 
of the 5 and 8 percent. The 10 per cent 
aluminum bronze does not cold-roll 
readily, in fact would not be considered 
a cold-working alloy. 

“The 5 per cent aluminum bronze is 
furnished principally in the form of 
sheets. It has, when cold-rolled, a ten- 
sile strength as high as 100,000 lb. per 
sq.in., depending upon the degree of 
hardness or cold-rolling, and an elonga- 
tion in 2 in. of 10 per cent. When an- 
nealed this alloy has a tensile strength 
of 55,000 lb. per sq.m, with an elonga- 
tion of 75 per cent in 2 in. This high 
elongation for annealed 5 per cent 
aluminum bronze is characteristic of 
the material, and it is rarely equaled in 
the other non-ferrous alloys. 

“The 8 per cent aluminum bronze is 
manufactured extensively in both rod 
and sheet form, and is supplied, when 
resistance to wear is also required, in 
connection with the other general phy- 
sical properties given for aluminum 
bronze. 
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“This alloy is in more general use 
than any of the other wrought 
aluminum bronzes.. In the form of 
sheets when coldlrolled the tensile 
strength may be as* high as 1110,000 Ik. 
per sq.in., with 4 per cent elongation. 
When annealed this same material has 
a tensile strength of 00,000 lb. per 
sq.in. and an elongation of 00 per rent. 
The generally high tensile strength 
makes this material very valuable for 
many engineering purposes. 

“Hods in 8 per rent aluminum bronze 
can also be supplied with approximately 
the same physical properties as sheet 
metal. However, it is customary to fur- 
nish them in a medium temper with a 
tensile strength of about 85,000 lb per 
sq.in. and an elongation of 30 per cent 
“The 10 per cent aluminum bronze 
has, of course, the highest tensile 
strength and lowest elongation of this 
series. Owing lo the fact that it can 
be only very slightly cold- worked, it 
does not have the range in physical 
properties as shown by the other 
alloys. Its tensile strength may he 
taken as 75,000 lb. per sq.m, and 
elongation as 25 per cent. There is not 
a great demand for tins class of ma- 
terial, but when supplied it is usually 
furnished in the form of hot-rolled 
sheets, hot-rolled or extruded rods, and 
extruded shapes. This alloy can also 
he heat treated to some extent, in a 
manner similar to steel. Hy heating 
and quenching, its physical properties 
are improved to some extent, depend- 
ing upon the exact composition of tin- 
material. It has been found that an 
addition of iron up to about 3 per cent 
in 8, ( J and 10 per cent aluminum 
bronzes improves their physical prop- 
erties, workability, resistance to cor- 
rosion, etc.” • 

The author’s experience with a large 
variety of alloys from the manufac- 
turing and the engineering viewpoint 
confirms his belief that the aluminum 
bronzes us a class are valuable addi- 
tions to our list of engineering ma- 
terials, and if he has pointed out some 
of the salient points, sufficient to arouse 
the interest, of the engineer to investi- 
gate their merits further, the purpose 
of this paper will have been accom- 
plished. -- W. M. Corse, C 1 hnirntav , I)im- 
swi of Research Extension, National 
Research Council, in “ Mechanical En- 
gineering” May, 1923. 

Lignite (’.hair: Its Production and 
Possibilities 

At the spring meeting of the Ameri- 
can Society of Mechanical Engineers, 
in Montreal, Canada, O. I’ Hood, chief 
mechanical engineer of the U. S 
Bureau of Mines, will read a paper on 
this subject. In this paper, preprinted 
in Mechanical Engineering for May, 

* 1923, Mr. Hood says in part that the 
greatest difficulty with our lignite is 
the fact that in nearly every district 
« where it should he the natural fuel it 
ia put in competition with high-grade 
fuel. We are all spoiled by having been 
blessed with an abundance of the best, 
so that we are impatient with the limi- 
tations of lower-grade fuels. If we 


had been obliged to go down 2,000 ft. 
or more and win good coal from thin 
scams in scattered districts as they do 
in Europe, we should long ago have 
worked out a successful technique for 
utilizing our lignites. Canadian and 
North Dakota lignite must compete 
with anthracite and with Pittsburgh 
and Illinois bituminous coal; our Texas 
lignite must compete with gas, oil and 
Oklahoma bituminous coal. It is evi- 
dent, however, that there must he a 
price at which the lower-grade fuel 
will begin to be attractive. In round 
numbers the ratio is somewhere in the 
neighborhood of half the price of good 
coal. W^th the rising price of 
bituminous coal we are fast approach- 
ing the time when thi* ratio will he 
common 

The handicaps of lignite are well 
known hut not always properly valued. 
The heating values of high-moisture 
fuels are somewhat misleading. The 
heat carried by the moisture is re- 
covered and measured in the calorim- 
eter, hut it is not fully utilized in a 
boiler funaee. The B.t u. ratios, there- 
fore, do not give the relative possible 
steaming values of the fuels if compari- 
son is made between a high-moisture 
lignite and a low-moisture bituminous 
coal. Although the ash percentage 
may be low, there is usually a larger 
total amount of ash to handle m a 
plant using lignite. The fusing tem- 
perature of the ash is usually low, mak- 
ing high rates of combustion difficult 
and requiring larger grate areas and 
furnace volumes than with higher- 
grade coal. Notwithstanding these 
handicaps, with present technique, raw 
lignite can he used in large operations, 
and good efficiencies and reasonable 
capacities can he obtained. The prob- 
lem is largely an economic one. When 
raw lignite is cheap enough in compari- 
son with better coals it will he used in 
large steam-raising operations. 

Improvement of Raw Lignite for 
Fuel Purposes 

The search foi a means to improve 
the fuel, however, must continue. A 
fuel classed as lignite in northern 
Bohemia, and weathering much as does 
our lignite, is as carefully prepared 
for market as is our anthracite. Seven 
prepared sizes are offered to the mar- 
ket. Raw lignite can probably he some- 
what improved for steam raising hy 
sizing the product more closely than 
is common practice. It is probable, 
however, that an improved lignite 
product must first cater to a special 
trjide that will pay a special price. This 
is illustrated by the vision that has 
been so frequently held of improving 
the lignite hy some process involv- 
ing briquetting. Unlike the German 
“Braunkohle,” our lignites do not make 
a stable and satisfactory briquet simply 
hy drying the lignite and briquetting hy 
heat and pressure. They lack suffi- 
cient inherent binder to consolidate and 
waterproof the mass. The necessary 
added binder increases the cost and 
hardly improves the quality. A quite 
satisfactory fuel can, however, be made 


by briquetting lignite char, and it is 
probable that some day such a fuel 
will be in common use. 

There have been hopes that through 
the recovery of byproducts sufficient 
credits might be obtained to materially 
lessen the cost of briquets. Profit can 
he shown on paper, but such a process 
is essentially a large-scale operation 
requiring a large investment and very 
substantial financial hacking by those 
familiar with technical enterprise. It 
is difficult, therefore, to start such an 
industry, for there is no opportunity 
to begin small and grow up, returning 
profits into an improved plant. Capital 
familiar with technical enterprise finds 
less hazardous ventures, and capital un- 
familiar with such enterprise is apt to 
he misled and lost. 

Lignite Char and Its Possibilities 
With these facts in mind, the United 
States Bureau of Mines is investigat- 
ing the possibilities of a somewhat dif- 
ferent program which has for its main 
features an inexpensive carbonizing de- 
vice and the use of the lignite char 
direct, without briquetting. If a mar- 
ket for the char can he developed, and 
the small mine can produce char, there 
would be provided means for a natural 
evolution of an industry that in time 
might realize the larger vision of 
briquetting and recovery of byproducts. 

Lignite char can best be described in 
a few words as a fuel rather near in 
analysis to anthracite coal, but softer, 
with a little more volatile matter, and 
thus kindling easier. In size it grades 
from pea coal to smaller sizes, and is a 
stable product. Whether a market can 
he developed for such a fuel at prices 
around five dollars a ton at the mine 
lemains to he shown, but it is at least 
encouraging to know that Germany 
used last year 400,000 tons of similar 
material for domestic heating and cook- 
ing. This fuel burns well with natural 
draft where a thin fuel bed, about 1£ 
in. in thickness can be maintained. 
Base burners, cook stoves and other 
heaters can he adapted to use the fuel 
satisfactorily. The Germans have de- 
veloped a special stove, burning the fuel 
on a bed of ash in an inclosed drawer. 
There is no loss of fuel in the ash and 
our lignite char used in such a stove 
heats an oven sufficiently for baking op- 
erations and will boil water. It makes 
a very clean fire, is smokeless, and the 
char is clean to handle. It is, however, 
slow in getting under way as compared 
to a gas range. 

Production of Lignite Char 
To produce the char a very simple 
oven has been devised that greatly re- 
duces the investment from that needed 
for ovens heretofore proposed. If lig- 
nite be passed through a combustion 
zone, moisture is first driven off; then 
combustible gases are distilled, and 
finally the solid carbon is burned. 
There is a considerable shrinkage in 
volume and a complete absence of cak- 
ing quality. These steps are fairly dis- 
tinct one from the other, so that the 
flow of lignite through the combustion 
zone may be so regulated that but little 



May 14, 1923 


CHEMICAL AND METALLURGICAL ENGINEERING 


of the fixed carbon is burned. The 
combustion zone can be maintained by 
burning some of the distilled gases 
within the moving mass of lignite, and 
such direct heating is more efficient 
than where heat must be transmitted 
through refractory walls. The hot 
gases of Combustion also pass through 
the mass, driving off the moisture and 
departing fairly cool. It is something 
like an open-top lime kiln. The process 
has proved simple and efficient. Of the 
gas driven off, much^of it is used in 
the combustion zone, and in addition, 
less than 5 per cent of the weight of 
the original lignite is burned. That is 
to say, the fixed-carbon loss in the 
process for drying and distilling is 
lower than is usually found for drying 
alone where separate driers are used. 
Passing the combustion zone the lignite 


enters a lower section protected from 
the air, where it cools and is then re- 
moved. The char obtained by such a 
process may, of course, be briquetted. 

An oven of this sort was operated at 
Grand Forks, N. I)., during the pa.st 
summer, and about 400 tons of various 
North Dakota lignites passed through. 
In February about 100 tons of Saskateh- 
awan lignite was tried to discover 
whether this presented any special 
problems. 

About 24 tons of raw lignite reduce 
to 1 ton of char, and the heating value 
is about 12,000 B.t.u. per lb. The 
moisture is very low, and the char can 
be stored without danger of fire or 
degradation in size. Where the freight 
charge is heavy it would he Rn advan- 
tage to ship char instead of raw lig- 
nite. 
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Decolorizing Acidic Boro-Silicate 
Glasses With Neodymium Oxide — The 
color produced by iron oxide in acidic 
boro-silicate glasses is yellow, whereas 
in ordinary glasses it is green. Thus 
manganese dioxide, nickel oxide and 
selenium, so effective in neutralizing 
the green tint of ordinary glasses, only 
intensify the yellow, making the glass 
more of an amber. William Chittenden 
Taylor, of Corning, N. Y., has found 
that neodymium oxide, Nd a 0 8 , is quite 
well suited for decolorizing such glasses. 
Instead of the pure oxide, there may 
be used what is commercially known as 
didymium oxide, a mixture of neo- 
dymium oxide and lanthanum. From 
0.5 to 1 per cent of NkOi is sufficient 
for decolorizing, and it has been found 
advisable to use an oxidizing batch 
(such as one containing a small amount 
of NaNoD, as the color produced by 
neodymium is more nearly complemen- 
tary to that produced by oxidized iron 
than by reduced iron. Boro-silicate 
glasses sufficiently acidic to be decolor- 
ized may be grouped as follows accord- 
ing to composition: Not less than 80 
per cent silica; not less than 75 per cent 
silica, with boric oxide not less than 
40 per cent of constituents other than 
silica; not less than 70 per cent silica, 
with boric oxide not less than the alkali 
content; boric oxide not less than 50 
per cent of total constituents other than 
silica; not less than 60 per cent silica, 
with boric oxide not less than 25 per 
cent of constituents other than silica. 
A typical composition would be: Silica, 
81; boric oxide, 13; sodium oxide, 4; 
alumina, 2. (1,449,793. Assigned to 

Corning Glass Works. March 27, 1923.) 

Removing Colloidal Matter From 
Mineral Pulp-Colloidal slimes inter- 
fere with many metallurgical opera- 
tions and it has }>een proposed to 
coagulate or flocculate the colloids. 
According to Walter O. Borscherdt, of 
Austinville, Va., the presence of the 
flocculated colloidal constituents in the 


pulp is very often objectionable and 
he suggests a procedure that is directly 
opposed to the one just mentioned. The 
colloids are dispersed by the addition 
of a suitable reagent such as silicate of 
soda and separated from the pulp in 
decantation tanks or thickeners. The 
colloid-free pulp may then be submitted 
to the desired treatment. Partial re- 
moval of colloids may be used to assist 
selective flotation. (1,448,515. As- 
signed to New Jersey Zinc Co. March 
13, 1923.) 


Manufacture of Artificial Magnesia 
Spinel — By fusing together in an elec- 
tric arc furnace magnesite or any suit- 
able ore high in magnesia and bauxite 
or other material high in alumina, a 
molten mass is produced which cools to 
a rock-like mass of a greenish or brown 
color consisting of masses of spinel 
crystals. A typical mixture may con- 
sist of 64.7 per cent aluminous abrasive 
fines and 35.3 per cent of a high-grade 
calcined magnesite. The fines used 
contain about 92 per cent alumina and 
is a byproduct of the abrasive industry. 
(1,448,010 Frank J. Tone, of Niagara 
Falls, N Y., assignor to the Carborun- 
dum Co. March 13, 1923.) 

Aluminous Abrasives — Aluminous 
abrasives are ordinarily produced by 
feeding a mixture of calcined bauxite, 
coke and iron borings into an electric 
furnace of the arc type having two de- 
pending electrodes until the furnace is 
completely filled. The current is then 
shut off, electrodes removed and thl 
molten mass allowed to cool into a pig, 
which is removed, crushed, treated to 
remove any injurious impurities and 
made into grinding wheels or other 
articles. Using carbon to reduce the 
oxides of titanium, silicon and iron 
which occur as impurities in the bauxite 
often results in the formation of alum- 
inum carbide and other reduced alumina 
material which causes slow disintegra- 
tion of the abrasive. Thomas B. Allen, 


of Hamilton, Ont., substitutes metallic 
aluminum for coke as the reducing 
agent, thus obviating the possibility of 
forming aluminum § carbide. With a 
calcined bauxite (il the composition 
ILO, 0.5; A1»0», 88.0J TiO„ 4.0; SiC„ 6.0; 
Fc,0*, 2.5, the proportions used are 
1,000 calcined bauxite, 113 aluminum 
and 100 iron borings. The function of 
the iron is to alloy with the reduced 
oxide impurities and by increasing their 
specific gravity permit a better separa- 
tion from the aluminous material. They 
also render the alloy more readily at- 
tacked by chemical reagents. (1,448,- 
586. Assigned to Abrasive Co. March 
13, 1923.) 


Purifying Clay— As a deflocculating 
reagent for the purification of day, 
William Feldenheimer and Walter W. 
Plowman, of London, England, propose 
to use solutions of rosin in caustic 
alkali, alkali silicate or carbonate. It 
is claimed that these reagents will de- 
flocculate clays which are not amenable 
to treatment by or which demand com- 
paratively close adjustment of the con- 
centration of reagents commonly used. 
(1,447,973. March 13, 1923.) 

Conical Mills— This invention con* 
eerns an apparatus for entraining and 
removing fines from conical mills. In 
the conical mill, because of its con- 
struction, there is an inherent classify- 
ing action in which the fines travel 
automatically toward the apex of the 
cone, while the coarser material re- 
mains behind until it is reduced to the 
desired fineness. In some cases this 
classification of material and subse- 
quent discharge of the fines are not 
sufficiently rapid and the purpose of 
this invention is to provide a mechani- 
cal means Jor aiding this action. 

A current of what the inventor calls 
“elastic motive fluid" and might be 
more simply called “gas" is caused to 
enter the drum of the mill through a 
suitable inlet near the inlet of the mill 
and to flow parallel to the axis of rota- 
tion of the mill through the conical out- 
let and so out. Or an ejector may be 
set up in the outlet and by this means a 
Ruction set up though the mill and a 
current of air or other gas drawn 
through it in a similar manner. 

This current of air or other gas flows 
while the mill is rotating and in this 
way the fines which are practically 
floating at the apex of the cone are en- 
trained in the current an4 carried out. 
As the rotation goes on, fines are 
brought to the surface, and these are 
also entrained and carried out. In ad- 
dition, the air current also penetrates 
the material to a certain extent and 
dislodges other fines and carries them 
away. (1,450,289. Harry Wj» Hardinge, 
New York, N. Y. April 3, 1923.) 


Conical Mills — In the operation of a 
conical grinding mill with certain sub- 
stances, a percentage of over-size ma- 
terial will be discharged with the fines. 
This invention is concerned with a 
method for returning this over-size ma- 
terial to the main body of the mill so 




Vol 28, No. 19 


866 CHEMICAL AND METALLURGICAL ENGINEERING 


that it may Be r&luced to the desired 
size. The particular application of this 
invention is when the mills are operated 
at an overload. 

A classifier of cylindrical, conical or 
other form is provided at the discharge 
end of the drum, so that the grourfti 
material is discharged into this classi- 
fier. In order to return the over-size 
material from the classifier to the main 
body of the mill, there is employed a 
conveyor pipe running into the mill and 
discharging into the same from the 
classifier. This pipe is provided with 
branches inside of the classifier so ar- 
ranged ns to scoop up the over-size* ma- 
terial, which will be at the outer periph- 
ery of the classifier, and, due to the 
rotation of the classifier, force this ma- 
terial along the pipe ar^l so deliver it 
hack to the grinder. ( 1 ,450,290. Harry 
W. Hardinge, New York City. April H, 
19211.) 


Sizing Composition — If Karaya gum 
is mixed with a small amount of oxalic 
acid it becomes soluble in water. In 
this condition it is suitable for use as a 
size and as such gives superior results 
in certain kinds of work. It is espe- 
cially adapted for use in treating, coat- 
ing and printing papers and textiles as 
a substitute for glue, soluble gums, 
casein and various farinaceous ma- 
terials. This size is patented by K. 
Kaiser, of New York City. (1,448,847. 
March 20, 1922.) 


Treatment of Rubber Waste— -If 
finely divided rubber and foreign fiber 
is treated with water, by sprinkling, it 
is acted upon by relatively cool and di- 
lute sulpUunc acid which will remove 
the undesirable fiber. The acid*, of 
gravity not exceeding HO deg. Re., is 
poured over the mass, which has pre- 
viously been placed in bins with screens 


at the bottom. The mass iff left to 
drain 24 hours and at the end of that 
time another addition of acid is made. 
Finally water at a temperature of from 
60 to 80 deg. C. is poured over the mhss 
and allowed to percolate through. This 
invention, made by R. A. Terhune, Fair- 
haven, Mass., while involving the use of 
lead-lined bins, results in increased 
economy of the amount of sulphuric 
acid used and does away with the in- 
juries effects of the old process in which 
sulphuric acid was used at boiling tem- 
perature. (1,41)0,^62. April H, 1923.) 


British Patents 

For complete sp< ntleathms of any British 
patent Hpplv to tin* Superintendent British 
i *a tent Office, Southampton Buildings Chan- 
cery Lane, London. England. 

Carbonization — In the low-tempera- 
ture carbonization of coal, lignite, peat, 
shale, wood and similar carbonaceous 
materials, hot gas after passage 
through a rotary retort containing the 
material is cleaned and preheated be- 
fore being again circulated through the 
retort, a part of the gas and distillates 
being removed from time to time. 



Hot gas from a producer 1 is passed 
through the rotary retort 2 and the re- 
sulting gases and vapors passeil by a 
pipe 16 through a tar extractor 4 and 
forced by a pump 9 along a pipe 8 and 
through a reheater 10 back to the retort. 
A portion of the gases may be drawn 
off by a valve 12 and passed through- 
condensers and scrubbers 5, 6 to a gas- 
holder 7. The reheater may be supplied 
with gas either from the holder 7 or 
the producer 1. 

The retort may have internal shelves 
18 which serve to shower the material 
and which may be corrugated or set at 
an angle to the axis of the retort. By 
this construction when the feed is in- 
terrupted, the circulation of gas is con- 
tinued and the retort maintained at a 
temperature suitable for carbonization. 
(Br. Pat. 192,040. W. C. White, West- 
minster, London. March 14, 1923.) 

Dyeing Cellulose Acetate — Goods 
made from cellulose acetate are dyed' 
with vat or sulphur dyes in hydrosul- 
phite vats kept weakly alkaline by am- 
monia, only sufficient caustic alkali 
being present to form the leuco-com- 
pound; preferably salts such as barium, 
calcium or magnesium chloride, and 
protective colloids such as boiled-off 
liquor, gelatine, glucose or starch, are 
added to the vats. Examples are given 
of dyeing with Bromindigo and Pyro- 
genindigo. Specification 182,830 i$ re- 
ferred to. (Br. Pat. 191,553. R. Clavel, 
Basel, Switzerland. March 7, 1923.) 



Gas Condensers — In a gas condenser 
having oblong or rectangular tubes, the 
tubes are fitted at intervals with in- 


American Patents Issued May 1, 1923 


Tin* following numbers have !>*■« n se- 
lected from tin* latest available isvm of 
the Official (Inti tic of I lit- United Stales 
Patent Ollice because the> appeal to 
have pertinent intcicst for Chi w J Mi t 
readers They will be studied latet hv 
('hem. if M> t '« stuff, and those whhli, in 
our judgin' nt, are most worthy will be 
published in abut root It Is recognized 
that we cannot always anticipate our 
readers’ interests and accordingly this 
advance list is published for the benefit 
of those who nmv not cute to await our 
judgment and synopsis 


1,453.285- Apparatus for Gathering 
and Transferring Molten Glass .1. F 
Rule, Toledo, Ohio, assignor to the 
Owens Lottie <’o., Toledo, Ohio 

1,453,289 — Process of Separating Zinc 
and Lead E. H Snyder, Salt Lake 
City. Utah. 

1 ,453,290* Method of and Means for 
Feeding Molten (Hass L. 1). Soubier, 
Toledo, Ohio, assignor to the Owens 
Bottle Co, Toledo, Ohio 

1,453,292- Heat exchange Apparatus. 
H. 1. Sitffa, Chicago, 111 

1,453,31 0-1 i — -Screen Filter fend notary 
Filter tJ. Engel, Brooklyn, N. Y . 
assignor to the Buffalo Found! y & 
Machine Co., Buffalo, N. Y 

1,453,323- Mixing Apparatus. \V\ JO. 
Pal meter, Elmwood, Neb 

1,453,408 — Grinding Mill J. 1’. Ruth. 
Jr.. Denver, Colo. 

1,453,435 — Method and Apparatus for 
Nitrogen Fixation O H. Buettmr, 
Cincinnati, Ohio. 

1,453,457 Process and Composition 
of Matter for Coloring Mortars. F H. 
Haldeman, Cleveland, Ohio, assignor to 
the Master Builders, Lie , of Cleveland, 
Ohio. • 

1,453.468 -Process for Making lb - 
fraetory Products L. P. Kraus. Jr.. 
New York City 

1,453,479 — Proems of Treating Hydro- 
carbon Oils .1 P Perscii, Houston. 
Tex,, assignor of one-fifth to B. Tolies, 
Hohokus. Tex. 

1,463.494 — Air Washing and Cooling 
Apparatus P A Pennon. Grand Island. 
Neb 

1.453.515 process of Making Vul- 
canization Accelerators P L Murrill, 
Plainfield, N. .1 , assignor to R T. Van- 
derbilt Co, Inc., New York City. 

1 ,453,562 — Process for the Production 
of Alkoli-Earth-Mctal Permanganates 
R E Wilson. L W. Parsons and S L. 
Chisholm, Washington, D C 

1.453.571 Praia ss for Treating Phos- 
phate R<g*k, E P. Stevenson, Newton, 
Mass 

1,453.605 — Coke Oven \V. K Roberts. 
New York City, assignor tn Foundation 
Oven Corporation, New York City 

1.453,655— Process for Has Making. 
H. R. Berry. Brooklyn. N Y., assignor 
to Petroleum Research & By-Products 
Co., of Wilmington. Pel 

1,458,659*60— Intermediate Products 
for the Manufacture of PyestufTs and 
Process of Making Same, Azo Dye- 
stuffs and Process for the Manufacture 


of Same. (J dr MoutmoUin, (1 Bonlmte 
and J, Spider. Basel, Switzerland, 
assignors to Society ot Cheiuaal In 
dustr\ in Basel, Basel, Switzerland 

i ,453,678 -Centrifugal Sepniatui S. 

S Howell, (Mileage. Ill, assignor to 
United Chemical & Organic Products 
Co. Chicago. 111. 

1,453,723 Composition lor Us< in 
Finishing Pry-Cleaned leather. V. O. 
Olsen, Chicago. 111., assignor to Charles 
McAdam Co., Chicago, 111 

1,453,726 — Insulating Composition and 
M'thod of Making the Same. T. C. 
Piouty. Los Angeles, Calif, assignor to 
Proutvhne Products Co., Hermosa Beach. 
Calif 

1,453,734 - Methpd of Refining Iron 
and steel H Thomas, Cleveland, Ohio. 

1.453,735— Distillation Apparatus R. 
H Twining, Marquette, Mich. 

1.453,749 Apparatus foi the De- 
watering. Classification and Counter- 
current Washing of Solid Particles 
Mixed With Liquids. N. C. Christensen. 
Salt Lak( City, Utah 

1,453,750- Apparatus for Prying 
Granular Products N. C. Christensen, 
Sail Bake City, Utah. 

1,463.764 — Liquid for Treating Fabrics 
A Neusella, Chicago. Ill, assignor of 
one-half to A. A. Patterson, Chicago, 
111 

1 .453.766— Catalyst and Method ot 
Making the Same. E. H. Payne and 
S A. Montgomery, Woodrlver, HI.. 
assignors to Standard Oil Co., Whiting. 
Ind 

1,4 63.767 — Sugar - Packing Machine. 
(\ C. Reese, San Francisco, J. T. Buzzo, 
Oakland and R. S. Woodward, Crockett, 
Calif 

1.453,789 — Preparation of Pure Sele- 
nium Oxyehloiide G. ,T. Fink. Niagara 
Falls, N Y„ and E P Uiauque, Niagara 
Falls, Ont . assignors to Hooker Elee- 
troelvcmleal Co., New York City. 

1 .453,928— Aluminum-Silicon Alloy 
and Mtthod of Muking It. J. P. 
Edwards, Oakmont, Pa., assignor to 
Aluminum Co of America, Pittsburgh, 
Pa 

1.453,976 -Composition for Deto- 
nators It. Grotta. Tamaqua, Pa., as- 
signor to Atlas Powder Co , Wilmington, 
Pel 

1,453,984- Manufacture of Ammonium 
Perchlorates. R. A, Long. Tamaqua, 
Pa . assignor to Atlas Powder Co., 
Wilmington. Pel. 

1,453,988 — Method of Briquetting Saw- 
mist, Peat. Coal Dust and Similar 
Pulverous Substances. II. A. Mueller. 

1 ,453.993 — Metallurgical Refractory 
Material and Process of Producing the 
Same. C. Payton, Douglas, Ariz., as- 
signor of fifty-five one-hundredths to 
Phelps Podge Corp. of N. Y 

1,454,002 — Lubricator. C. Vernintid, 
Oulncy. HI , assignor to G. M. C Metallic 
Grease Co . Quincy, 111. 


Complete specifications of any United 
States patent may be obtained by remit- 
ting 10c. to the Commissioner of Patents, 
Washington, D. C. 
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dined stationary baffle plates for di- 
verting hot air away from the exterior 
surface of the tubes and allowing cold 
air to take its place. The inclined 
baffle* plates may extend beyond one or 
both edges of the sides of the tubes and 
be connected by horizontal or inclined 
plates to deflect the heated air further 
away from the tubes. (Br. Patent 191,- 
044. W. Blakeley, Beechwood, Church 
Fenton, Yorkshire, England. March 
7, 1923.) 



THERMODYNAMICS AND THE FREE ENKROY OF 

Oifmical Substances. By Gilbert Ncw- 
loii Lewis and Merle Randall 653 pages. 
Published by McGraw-Hill Book Co, Inc, 
New Yoik, 1923. Price, $5. 

In disclosing their purpose in writing 
this book the authors make the follow- 
ing statement in the preface: 

If during the course of the book we help 
diM lose to the student some of the beauty 
and simplicity of the thermodynamic 
method, If we convince a few practical 
hemists of the extreme practicality of the 
i (.suits of thermodynamic calculations, if 
wo contribute in some measure toward 
making chemistry an exact science, our 
task is rewarded. 

To exhibit the beauty, practicality 
and exactness of chemistry is a purpose 
most laudable and one in which the 
authors have made a conspicuous suc- 
cess. 

The material of the book is divided 
into three parts; the first lays the foun- 
dations of thermodynamics, the second 
is concerned with the applications of 
these fundamental principles, while the 
last part is devoted to a systematic con- 
sideration of the data of thermodynamic 
chemistry. The authors state that the 
average reader is not expected to read 
the book rapidly and consecutively, for 
many chapters can be mastered only by 
arduous study and exercise. 

In the first chapter the authors point 
out several facts that are of extreme 
interest to the “practical” man. For 
example : 

The widespread prejudice against any 
practical use of thermodynamics in ohe.m- 
istrv is not without reason, for the propa- 
gandists of modern physical chemistry have 
at times shown more zeal than scientific 
caution. 

This is beautifully illustrated in the 
almost universal misplaced confidence 
in the importance of heats of reac- 
tions. Thus: “Thermodynamics shows 
us whether a certain reaction may pro- 
ceed. and what maximum yield may be 
obtained, hut gives no information as 
to the time required.” 

To the manufacturing chemist thermody- 
namics gives Information concerning the 
stability of his substances, the yields which 
he may hope to attain, the methods or 
avoiding undesirable substances, the opti- 
mum range of temperature and pressure, 
the proper choice of solvent, the limitations 
of methods of fractional distillation and 
crystallization. 

Who concerned with chemical produc- 
tion would not give hfs eye teeth to be 
able to calculate accurately, in advance, 
just these data? Millions are spent an- 
nually for research that produces nega- 


tive results, which could have been 
predicted by the man who knows 
the fundamentals of thermodynamics. 
Much of the so-called “chemical intui- 
tion” is the unconscious knowledge of 
thermodynamic principles. 

It is not only the clearness of thought 
and expression that the authors use to 
impart their knowledge, but also the 
practical problems they have inter- 
spersed throughout the text. No one 
can work these problems and r\ot fail 
to grasp the facts and principles set 
forth in the text. 

Most engineers are familiar with 
the “cyclical process” method of teach- 
ing thermodynamics, a pitiful system 
at its best. Thermodynamics is a 
mathematical science and should he 
taught? that way. No elaborate mathe- 
matics is needed, however. The authors 
have appreciated this viewpoint and 
the simple calculus used is reviewed in 
an early chapter, in order that the 
reader may grasp the real significance 
of the mathematical operations that 
are used later. The authors realize, 
however, the shortcomings of mathe- 
matics, as is indicated by the following 
philosophical statement: 

Mathematics offers a wonderful short- 
hand for the precise formulation of well- 
standardized ideas On the other hand, the 
expressions of mathematics arc lacking in 
humor, whVh Is to shy that they are not n 
suitable medium for those finer shades of 
thought which arc often necessary in the 
exposition of ideas on the way toward 
standardization. 

In order to present thermodynamics 
in a clear and exact manner the authors 
forced to devise many quantities 


The authors realized* that thermody- 
namics is at the beginning of its de- 
velopment and not at the end. This is 
evinced by the following statement: 

It is conceivable that, systems might be 
found in which these mifro-orgunlsma would 
produce chemical reactfona where the eiv* 
trop|r of the whole system, including the 
substances of the organisms themselves, 
would diminish Such systems have not as 
>et been d stoveiod. but it would be dog- 
matic to assert that they do not exist. 

Approximately one hundred and fifty 
pages are given over to the calculation 
and use of free energy values. If this 
book can further tho use of those- 
vaiues that are known and can create a 
demand for more data, it will have 
added more to the development of civili- 
zation and the increase of human com- 
fort than any other chemical treatise 
in all history. The ideal text exposing 
the fundamentals of one great phase of 
chemistry has been approached as 
closely as the human intellect can ac- 
complish it at the present day. 

Donald B. Keyes. 


are 

and factors that are unfamiliar to 
chemists not conversant with modern 
thermodynamics — for example, partial 
molal quantities, escaping tendency, 
fugacity, activity and free energy. 
Great pains are taken to define each 
term and to point out its practical im- 
portance. These new tools are the re- 
sult of a natural development and serve 
to broaden the scope of thought. 

The authors attack the subject first 
from a so-called “ideal” state and then 
lead up to actual conditions. Too often 
the books on thermodynamics confuse 
the reader by failing to set up a clear 
line of demarcation, or by placing too 
much importance on laws that hold only 
over limited fields, are filled with em- 
pirical constants and have no funda- 
mental or theoretical significance. 

“EntropyV” that mysterious factor 
that is used by so many and understood 
by so few, is spoken of as the “degree 
of degradation,” and some of the mys- 
tery has been disseminated. “Free 
energy” is treated as simply as heats of 


New Publications 

Tim Explosives Enoinekh in the title of 
a new monthly magazine* published by the 
Hercules Powder Co, Wilmington, Bel., the 
flint issue of which appeared the middle 
of March, 

"The New Eka in the Steel Industry/' 
by Leon Cammen, is a pamphlet describing 
recent developments In the process of cast- 
ing iron, steel and alloys In rotating molds 
of metal It is especially pointed out that 
thin-walled steel pipe of large diameter 
may he split, flattened out and marketed as 
plate. 

The Chemical A oh Year Book. Diary 
and Directory for 1928 has recently been 
issued bv Chemical Api\ Bonn Brothers, 
Ltd, 8 Bouverle St., London. E. O. 4. Eng- * 
land As indicated by its title, the volume 
contains a variety of material ranging from 
advertisements of manufacturers of chem- 
icals and plant equipment to technical 
information of the kind usually appearing 
In engineering handbooks. 

In Business Chemistry, vol. 1, No. 1. 
sponsored by Skinner, Sherman A Bsselen, 
Boston. Mass , it is stated that Its purpose 
is "to turn Iho light of modern chemistry 
on the problems of business and the profit* 
hidden in tiie waste-piles of industry and 
latent In Its processes and byproducts." 

The University of Illinois. Urbana, 
111, has issued Engineering Experiment 
Station Cl re. No. 10, on "The Grading of 
Barth Roads," by Wilbur M. Wilson, and 
Bull. No. 134, on "An Investigation of the 
Properties of Chilled Iron Car Wheels," by 
J. M. Snodgrass and F. H. Guldner. 

The Association of British Chemical 
Manufacturers, 166, Piccadilly, London, 
\V 1, England, has published Its "Official 
Directory of Memberi# With Classified List 
of Their Manufactures." The object of tho 
publication is to facilitate business relations 
between manufacturers and chemical firms 
and pui chasers all over the world. Copies 
may be had from tho address above at 
10/6d. 

"WITF.RR to Buy" (Everything Chemical) 

Ik the title of a book, published in January, 
1923, by S. Davis & Co., 30/31 St. SwithUTB 
Lane, London. E. C., England, which con- 
tains sections on general chemicals, fine 
chemicals, plant, material and apparatus 
* * * * Price 2s. 

and 


and index to trade names. 

Werby Laboratories, consulting 


reactions and with remarkably prsc anaI ~^ cal c ' h 'emists and engineers, W Broad 
tical results. Einsteins principles oi # ., Boston, Mass., have Issued a 16-page 
itond tn show the definite brochure entitled "Do You Use a Chemist 


relativity are used to show the definite 
relationship between energy and mass. 
The second law is stated as follows: 

When anv actual proccsw occurs it is Im- 
possible to invent a means of restoring 
e vf*ry syfitfiin concerned to Its original con- 
dltlon. 

The third law is stated as follows: 

Every substance has a finite entropy, but 
at the absolute aero of temperature the en- 
tropy may become zero, and does so become 
in the case of perfect crystalline sub- 
stances. 


brochure entitled "Do You Use a Chemu 
in Your Business?" by James H. Collins. 

The Edison Lamp Works of the General 
Electric Co,, Harrison, N. J., has issued the 
following booklets: Bull. L. D. 140, Index 
74, on "The Lighting of Paper and Pulp 
Mills" ; Bull. L. D. 143, Index 72, on "Light- 
ing of the Food Industries" ; Bull. L, D. 

110A. Index 68, *“ 

Mills ' ; Bull. L. 

With Mazda , *»«*.. _ 

Index 89, oii "Automobile, Oarage and Dis- 

a Room Lighting." and Bull. L. D, 142, 
IX 68. on “The Lighting of Woodwork- 
Ing Plants," 


ood industries” ; Bull. L. u. 
8, on "The lighting of Textile 
L D. 144, on ^Street Lighting 
Lamps" : Bull. L. D, 141, 
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Men in the Profession 


following: President, A, V. H. Mory j 
first vice-president, A. E. Schaar; 
second vice-president, H. G. Walker; 
secretary, R. S. Shuey; treasurer, 0. 
H. Wurster, and trustees, S. L. 'Red- 
man and F. .1. Root. 


1. V. Brumbaugh, of the Bureau of 
Standards, addressed the Baltimore 
Section of the American Society of 
Mechanical Engineers on May 9 His 
subject was “Causes of Carbon Mon- 
oxide Poisoning in Baltimore.” 

Dr. Harry A. Curtis has been ap- 
pointed to take charge of the investi- 
gation of nitrates in the Department 
of Commerce survey of essential raw 
materials produced under monopoly 
conditions abroad. The major purpose 
of the investigation, Secretary Hoover 
declared, is to safeguard American 
consumers, both agricultural and in- 
dustrial, in obtaining adequate supplies 
at reasonable prices. 

Alfred C. Elkinton, president of 
the Philadelphia Quartz Co. of Cali- 
fornia, San Francisco, bus recently 
returned to that city after a 7 months’ 
tour of the Far East and antipodes. 

Eokardt V. Kskesen, president of 
the New Jersey Terra Cotta Co.. New 
York, has been elected vice-president 
of the National Terra Cotta Society. 

F. Frank, general manager of the 
Frank Laboratories, of San Francisco, 
Calif., expects to leave New York in 
the near future for an extended trip 


Raymond B. Ladoo, of the engineer- 
ing staff of the Bureau of Mines, has 
resigned to become general manager of 
the Southern Minerals Corporation. 
Mr. Ladoo has specialized during his 
.service with the Bureau of Mines in 
the non-metals. The Southern Minerals 
Corporation is planning the develop- 
ment of some of the non-metalliferrous 
resources of the South. The company 
is a close corporation, formed by the 
interests that have made a conspicuous 
success of the operations of the Mag- 
nesia Talc Co. in Vermont. The offi- 
cers of the company are J. S. Patrick, 
Burlington, Vt., president; J. T. Smith, 
Waterlmry, Vt., vice-president, and 
It. L. Patrick, of Burlington, treasurer. 
For the present the general offices will 
he maintained in the Continental Trust 
Building, Washington, D. C. 

Marshall C. Lkfferts, president of 
the Celluloid Co., Newark, N. J., has 
resigned from this office to become 
chairman of the board of directors, a 
position just created. He has been 
president since the organization of the 
company in 1890. Henry Rawle, vice- 
president of the company since 1912, 
has been elected president to succeed 


Obituary 


Dr. Frederick Salathe, chemist and 
geologist, died on May 7, at Santa 
Barbara, Calif., aged 57 years. 

John Gilbert Ward, treasurer of 
the Babcock & Wilcox Co., died on 
April 22. 


Society Calendar 


AMERICAN ASSOCIATION OF CEREAL CHEM- 
ISTS will hold its ninth annual convention 

Hotel Sherman. Chicago. June 4 to 9. 

AMERICAN KLECTROPLATKRB SOCIETT will 

hold itB eleventh annual meeting at Provi- 
dence, R. I,. July 2 to 5 

American Gas Association will hold its 
annual convention the week of Oct. 15 at 
Atlantic City. An elaborate exhibition of 
gas-making and gas-utilization equipment 
is planned. 

American Institute of Chemical Engi- 
neers will hold its summer meeting June 
20-23 at Wilmington, Del. 

American Leather Chemists Associa- 
tion will hold its twentieth annual con- 
vention at the Greenbrier, White Sulphur 


abroad. He will visit Frances Eng- 
land, Germany, Italy, Austria, Ru- 
mania and Russia, and expects to be 
absent about f> months. 

C. I). Garrktson, vice-president and 
general manager of the Electric Hose 
& Rubber Go., Wilmington, Del., has 
been elected president of the local 
Rotary Club. 

T. 0. ITageman of Christiania, Nor- 
way, formerly consulting engineer to 
the Norwegian nitrogen industries, is 
now in the United States on business. 
His headquarters are at 564 79th St., 
Brooklyn, N. Y. 

Fred J. Hartman, of Pittsburgh, 
Pa., has resigned eas secretary of the 
Pennsylvania State Industrial Board, 
effective May 15, a position he has 
held for the past 4 years, to become 
assistant to Thomas S. Baker, presi- 
dent. of the Carnegie Institute of 
Technology, Pittsburgh. 

Dr. EdwXrd P. Hyde, who organized 
the Nela Research Laboratories in 
1908 and who in recent years has 
occupied the position of director of 
research of the National Lamp Works 
of the General Electric Co., has ten- 
dered his resignation to take effect 
June 30 of this year. Dr. Hyde will 
take a prolonged rest abroad. 

Dr. Zay Jeffries gave two lectures 
at the College of Engineering, Carnegie 
Institute of Technology, Pittsburgh. 
Pa., April 30 and May 1, on the sub- 
jects of “The Hardening of Non- 
Ferrous Metals” and “The Hardening 
of Steel.” 


Dr. Henry Leffman, of the research 
division of the College of Pharmucy 
and Science, Philadelphia, Pa., gave 
an interesting lecture on May 2 in the 
college auditorium on “Explosives and 
Explosions.” 

Arthur E. Rice, president of the 
Pennsylvania Salt Co., Philadelphia, 
has been elected director of the Market 
Street Title & Trust Co. of that city. 

C. A. Rose, previously connected 
with Guggenheim Brothers in an im- 
portant capacity, has been appointed 
general manager of the British Amer- 
ica Nickel Corporation, Ltd., with 
offices at Ottawa, Canada. 

Dr. C. G. Schluedekbekg, of the 
Westinghouse Electric & Manufactur- 
ing Go., returned to the United States 
the latter part of April, in time to 
attend the meeting of the American 
Electrochemical Society May 3 to 5, in 
New York. 

Dr. E. W. SCHWARTZE, of the Bureau 


American Society of Mechanical Enoi- 
eerb will hold Its spring meeting May 28 
> 31 in Montreal, Canada. 

American Society for Testing Mate- 
alb will hold itB twenty -sixth annual meet- 
ie at the Chalfonte-XIaddon Hall Hotel, 
tlantic City, beginning Monday, June 25, 
(123, and ending either Friday or Satur- 
ay of that week. 

Canadian Institute of Chemistry will 
old itB annual meeting In Toronto, May 29 
5 31. 

National Association of Manufactur- 
hs of the United States of America will 
[ieet in annual conference May 14 to 16, 
ticlusive, at the Waldorf-Astoria, New York 

’ity. 

National Exposition of .^hemical in- 
dustries (Ninth) will be held in New York 
!cpt. 17-22 

National Fertilizer Association tvIU 
iold its thirtieth annual convention at White 
sulphur Springs, W- Va„ the week of 
fune 11- 

National Lime Association will hold its 
Ifth annual convention at the Hotel com- 
modore. New York City, June 13 to 15. 

National Symposium on Colloid Chem- 
istry will be held at the University of Wis- 
consin, June 12 to 15. 

New Jersey Chemical Society holds a 
meeting at Stetters Restaurant, 842 Broad 
cm xr»v«rArk w .i the second Monday or 


of Chemistry, has received a medical 
fellowship from the National Research 
Council for a year’s study with Sir 
• William M. Bayliss, professor of gen- 
eral physiology at the University Col- 
lege, University of London. 

Carl J- Zimmkrman of Long Island 
City, N. Y., has been elected president 
of the Carbola Chemical Co., Inc., with 
mines and plant at Natural Bridge, 
N. Y. V. E. Maher was former 
president. 

The Chicago Chemists Club, at its 
annual meeting May 1, elected the 


Pacific Division, American Association 
r the advancement of Science, will hold 
i seventh annual meeting at the University 
Southern California, Los Angeles, Sept, 
to 20 in conjunction with the summer 
Bslon of the national association and a 
acting of the Southwestern Division o f 
e National Association. 

Society of Chemical Industry, Cana- 
an Section, will meet In Toronto, May 
i to 31. 

Society for Steel Treating — Eastern 
ctional meeting will be held June 14 ana 
I, In Bethlehem, Pa. 

The following Wetings are scheduled 
► be hrld in Rumford Hall, Chemists Club, 
ast 4 1st St., New York City: May 1^- 
Doiety of Chemical Industry, regular meet- 
ig. June 8 — American Chemical Society, 
jtgular meeting. 
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The Summary of the Week 


Intersection meeting of A.U.S. at Urbana, 111., largely 
attended and many papers of industrial importance 
presented. 

Suit of government against the Chemical Foundation 
Inc., postponed till June 4, at Wilmington, Del. 

Treasury Department announces it has no authority 
to transfer calcium arsenate to free list. 

Lower duties are asked on linseed oil, cresylic acid, 
and phenolic resin, under flexible provisions of tariff act. 

War Minerals Relief Commissioner recommends award 
to Grasselli Chemical Co. as partial recompense for 
losses incurred in operating a pyrites mine during the 
war period. 

A lower price schedule for German potashes was an- 
nounced last Wednesday. 

The Nitrate Association, comprising leading factors 
in Chile, has issued new prices on nitrate of soda, cover- 
ing shipments over the next year. 

Figures compiled by the Department of Commerce 
show that exports of chemicals and allied products in 
March exceeded those of February to the extent of 
$2,500,000. 


The customs service announces that members of the 
trade may make suggestions relative to the standards of 
dye strengths, which are to be adopted as a basis of 
levying duties, up to May 14 instead of May 7, as was 
first announced. 

Importers have not been active in placing orders for 
future shipments of permanganate of potash and foreign 
markets are expected to feel the loss of such business. 

Domestic producers of arsenic have sold round lots 
under the prices quoted in the open market. Imported 
grades are unsettled in price but show no material price 
changes. 

Under the leadership of cottonseed oil, the entire 
vegetable oil list sold off in price during the week. 

The movement of new crop production at a time when 
consuming demand had fallen off brought out another 
sharp decline in the prices foi^pure spirits of turpentine, 
the decline amounting to 20c. per gallon for the week. 

Bichromates, both soda and potash, were advanced in 
price. Production is reported to be curtailed owing to 
scarcity of competent labor, and higher producing costs 
in general add to the strength of the market. 


I NFORMATION to the effect that new 
companies in Texas, Louisiana and 
West Virginia were preparing to en- 
gage in the manufacture of carbon 
black has reached the trade within the 
past 2 weeks. This is encouraging to 
consumers of this material, aB it gives 
assurance that production will be along 
broader lines. Consumption of carbon 
black has increased rapidly in recent 
years and at times the call for deliveries 
has proved too heavy to be met by the 
producing capacity of existing plants. 
With increased call from the industries, 
producers did their best to increase the 
volume of output, but scarcity of offer- 
ings still featured the market, and the 
introduction of new producing factors 
will be welcomed as an evidence of a 
more equal balance between supply and 
demand. » 

To some extent the greater use of 
carbon black may be attributed to the 
natural expansion of the various con- 
suming trades, but more than anything 
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Increasing Output of 
Carbon Black 

else, it has resulted from an abnormal 
outlet in the rubber industry. Up to 
1914 the rubber trade took but small 
amounts of carbon black and its value 
to that trade was solely in the nature 
of a coloring agent. Then it was found 
that carbon black possessed qualities 
that made it an excellent filler for rub- 
ber. Later reports were heard that it 
increased the tensile strength of rub-* 
ber, gave it increased toughness and 
resistance to abrasion. As a result 
the rubber trade in 1921 was classed 
as the largest consumer of carbon black, 
with annual requirements of about 
20,000,000 lb., as compared with 12,000,- 
000 lb. for the printing ink trade, which 
was second on the list. 

The latest figures on production that 
are available cover the year 1921 and 
show that in that year the output was 


58,632,700 lb., as compared with 51,821,- 
892 lb. in the preceding year. It is 
generally agreed that production in 1922 
showed a healthy gain over that of 
1921, but the advance in production 
was met with an equal — if not a larger 
— advance in consuming demand and 
the rubber trade, especially the rubber 
tire branch, was responsibly for absorb- 
ing this record output. The various 
trades which are consumers of carbon 
black have been operating on an 
unusually active scale so far this year 
and it is reasonable to suppose that 
their increased use of raw materials has 
extended in a proportionate way to car- 
bon black. To take care of increased 
home consumption and to conserve our 
export trade, it is necessary to keep 
production figures at a level which will 
permit of unrestricted buying and the 
news that several new companies wtwfe 
entering the carbon black industry is of 
interest to consumer and producers 
alike. 


870 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol. 28, No. 19 


» , ' 

Treasury Decision Retains Calcium^ 
Arsenate on Dutiable List 

No Authorily Under Tariff A ct to Transfer It to Free List — 
Consumers Are Expected to Petition for 
Reduction in Duty 


C ALCIUM ARSENATE will remain 
on the dutiable list of the 1922 
tariff act, there being no authont) in 
the law to transfer it to the free list, 
according to a decision announced 
May 9 by McKenzie Moss, Assistant 
Secretary of the Treasury. 

Southern Senators and Representa- 
tives and others acting in behalf of 
cotton planters who consume consider- 
able quantities of calcium arsenate in 
combating the boll weevil had asked the 
Treasury Department to reverse its 
ruling that the commodity is dutiable at 
25 per cent ad valorem as a chemical 
compound, under the basket clause of 
paragraph 5 of the new tariff. They 
pointed out that at the request of 
Southern Senators, white arsenic, the 
principal ingredient of calcium arse- 
nate, had been put on the free list be- 
fore the act was passed and that omis- 
sion of specific mention of calcium 
arsenate obviously was an oversight. 


Attorney-General Daugherty was 
asked for an opinion by Secretary Mel- 
lon. He replied that the matter was 
one for the Treasury to handle. After 
consideration, Assistant Secretary Moss 
decided that the decision holding cal- 
cium arsenate dutiable at 25 per cent 
must stand, as under the law all com- 
modities*not mentioned or described in 
the free list must be classified in the 
dutiable list, and there is no paragraph 
of the free list into which calcium 
arsenate might be read. 

While the Treasury decision came as 
a disappointment to the petitioners for 
removal of duty, it is reported that 
plans are now being worked out to 
secure relief from the duty as now 
operative. It is probable that applica- 
tion will he made to the Tariff Commis- 
sion, asking for a reduction in duty 
of the maximum amount of 50 per cent 
allowable under the flexible provisions 
of the tariff act. 


Award to Grawselli Co. 

Recovers Part of Losses for War-Time 
Operation of Pyrites Mine 

An award of $44,244.05 to the Gras- 
selli Chemical Co. has been recoin 
mended by the War Minerals Relief 
Commissioner. The recommendation 
covers a portion of the losses of that 
company in connection wit|i the war- 
time operation of a pyrites mine at 
Mineral, Va. 

Under former owners the property 
had been one of the largest producers 
of pyrites in the South. When the 
Grasselli company took it ovei, prac- 
tically all of the ore had been removed 
from the old workings, which neces- 
sitated the deepening of the shaft and 
the opening of the^r* bodies at lower 
levels. The Grasselli company paid 
$100,000 for the lease of the property 
and the option to purchase it on pay- 
ment of a further $200,000. 

Under the War Mineral Relief Com- 
missioner’s interpretation of the act, no 
part of the actual purchase is an allow- 
able item, lie holds, however, that the 
chemical company is entitled to a fair 
rental for the machinery and equipment 
in addition to the net operating loss. 

Since the War Minerals Relief Com- 
missioner must establish whether or 
not other war-time operations resulted 
in profit, an affidavit was secured from 
Charles M. Hicks, in charge of the ore 
department of the Grasselli company, to 
the effect that all of these mining oper- 
ations were unprofitable. He stated 
that the company has made no claim for 
losses on other properties because the 
operations were undertaken without 
government stimulation. 


Frank H. Rosengarten Dies 

Frank H. Rosengaiten, HO years old, 
prominent as a chemist before his re- 
tirement from business in 1807, died on 
Monday, May 7, at his home 1905 Wal- 
nut St., Philadelphia, Pa., following an 
attack of heart disease. Mr. Rosen- 
garten was a native of Philadelphia, 
being the son of the late George D. 
Rosengaiten, founder of the firm of 
Rosengarton & Sons, manufacturing 
chemists. The Rosengarton firm in 
1905 was consolidated with the firm 
of Pnwets & Weightman, becoming 
Powers, Weightman & Rosengarten. He 
was a member of the Union League. 
A sister. Miss Fannie Rosengarten, and 
two sons, J. Clifford and Samuel R., 
all of Philadelphia survive him. The 
funeral was private. 

New York Chemists’ Club 
Holds Annual Election 

The New York Chemists’ Club, meet- 
ing on May 2, was presented with 500 
shares of the stock of the Chemists’ 
Club Building Corporation. Dr. W. H. 
Nichols, the donor of this stock, which 
is valued at $25,000, was one of the 
charter members of the club. The an- 
nual election held on the same evening 
awarded the chairs for the coming year 
as follows: President, F. J. Metzger; 
resident vice-president, Allen Rogers; 
non-resident vice-president, E. R. Weid- 
lein; treasurer, A. G. Robinson; secre- 
tary, Herbert G. Sidebottom; trustees, 
A. A. Holmes and Thomas R. Duggan. 
The latter was appointed to the place 
left vacant by the death of Stephen K. 
Reed, who died after his nomination 
had been announced. 


Calendar 

The following important technical 
meetings are scheduled for the Ith- 
I mediate future: 

Sociktt of Chemical Industry 
C hemists’ Club, 

New York Clt^, May 18 
Ameh. Society Mechanical Bnqrs 

Montreal, May 28-81 
Canadian Institute of Chemistry 

Toronto, May 29-81 
Society of Chemical Industry 
Canadian Section 

, Toronto, May 29-31 
Amkr. Assn Cereal Chemists 
i Chicago, June 4-9 

I Ameh. Leather Chemists Assn. 

White Sulphur Springs, W. Va., 
l June 7-9 

Nat'l Fertilizer Association 
White Sulphur Springs, W. Va., 

June 11-16 

National Jume Association 

New York City, June 18-15 
Society for Steel Treatinu 
Eastern Sectional Meeting 

Bethlehem, l’a., June 11-15 
Amer. Inst Chemical Engrs. 

Wilmington, Del., June 20-23 

! Amer Soc. for Testing Materials 
I Atlantic City, June 25-29 


Engineering Societies Will 
Investigate Coal Storage 

Appointment of four members to con- 
duct an investigation of the storage of 
coal is announced by the Federated 
American Engineering Societies. They 
are: P. F. Walker, dean of engineering, 
University of Kansas; S. W. Parr, pro- 
fessor of applied chemistry, University 
of Illinois; II. Foster Bain, director of 
the U. S. Bureau of Mines; L. E. Young, 
Union Light & Power Co., St. Louis. 
The chairman is W. L. Abbott, chief 
operating engineer of the Common- 
wealth Edison Co., Chicago. 

A bibliography of the subject is al- 
ready in course of preparation, as well 
as a compilation of data and records 
that have already been made by other 
organizations. Plans are being de- 
veloped for securing additional original 
information which, when enlarged and 
approved by the committee at a meeting 
in May, will be put into operation im- 
mediately. 

New Price Schedule for 
German Potash 

The Potash Importing Corporation of 
America, which took over the sale and 
distribution of German potash, on May 
1, has announced a new and lower price 
schedule, covering shipments from May 
to September. The new prices are on 
a basis of $34.55 for muriate 80-85 per 
cent; $43.67 for sulphate 90-95 percent; 
$26.72 for double manure salt 48-53 per 
cent; $16.03 for manure salt, minimum 
30 per cent; $10.55 for manure salt, 
minimum 20 per cent; $7.22 for kainit 
12.4 per cent. These prices are per 
ton of 2,000 lb., net weight, c.i.f. Atlan- 
tic and Gulf ports. The prices are sub- 
ject to discounts of: 1 per cent on pur- 
chases of 1,000 <tons; 3 per cent on 
purchases of 3,000 tons; 4 per cent on 
purchases of 10,000 tons; 6 per cent 
on purchases of 15,000 tone; and 10 per 
cent on purchases of 20,000 tons. 
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Official Figures Verify Expansion 
. In Export Trade for Chemicals 

March Exports Valued at $2,500,000 in Excess of February Totals- 
Soda Compounds Figure Prominently in Outward Movement 


C CHEMICALS and allied products to 
J the value of $11,857,049 were ex- 
ported in March. This is an increase of 
$2,500,000 over the value of similar ex- 
ports in February, afld an increase of 
nearly $1,500,000 over the value of these 
exports in March of 1922. March ex- 
ports of coal-tar products were valued 
at $1,133,815, as compared with $986,- 
545, the value of coal-tar products ex- 
ported in February. 

Sodas and sodium compounds to the 
extent of 35,329,036 lb. were exported in 
March, an increase of nearly 2,000,000 
lb. over February and of nearly 4,001),- 
000 lb. over March of 1922. 

Exports of pigments, paints and var- 
nishes during March showed an increase 
of $500,000 over the export movement 
in February, with practically the same 
increase over those of March, 1922. The 
value of the exports of pigments, paints 
and varnishes in March of 1923 was 
$1,583,169. 

Fertilizer exports contributed their 
part to the March increase. In that 
month these exports were valued at 
$1,715,186. This compares with $1,448,- 
804 in February, and $1,520,188 in 
March, 1922. Exports of sulphate of 
ammonia in March were valued at $959,- 
663. The increase over February, how- 
ever, was in value rather than in tmi- 


Institute Holds Busy Zinc 
Meeting at St. Louis 

The fifth annual convention of the 
Zinc Institute was held at St. Louis 
May 7 and 8. The technical addresses 
included one on “Zinc Oxide and Litho- 
pone” by E. V. Peters of the New Jer- 
sey Zinc Co.; one on “Zinc’' by C. 11. J. 
Trench of the American Metal Market, 
and one on “Improvement of Milling 
Practices” by H. H. Wallower of the 
Golden Rod Smelting & Refining Corpo- 
ration, Joplin, Mo. 

H. H. Wallower was elected president 
foj the coming year. A. P. Cobb, New 
Jersey Zinc Co., New York; J. G. Starr, 
Quinton Spelter Co., Joplin, Mo., and 
C. F. Kelley, Anaconda Copper Mining 
Co., New York, were elected vice-pres- 
idents. 

H. I. Young, American Zinc, Lead & 
Smelting Co., Mascot, Tenn., was re- 
elected treasurer, and S. S. Tutthill, 
New York, was re-elected secretary. 


Chicago Chemists’ Club Elects 
New Officers 

At the annual meeting of the Chicago 
Chemists Club, Tuesday evening, May 1, 
the following were elected officers: 
President, A. V. H. Mory; first vice- 
president, A. E. Shear; second vice- 
president, H. G. Walker; secretary, R. C. 
Shuey; treasurer, O. H. Wurster; 


nage. Exports, m the order of their 
importance, were to the following coun- 
tries: Japan, Dutch East Indies, China, 
Philippine Islands and Cuba. Spain, 
which was a large consumer in March, 
1922, was the destination of no ship- 
ment of sulphate of ammonia in March 
of 1923. 

There was a decided upturn in the 
amount of explosives exported* n March. 
In thht month 3,254,747 lb. was shipped 
out of the country, whereas in February 
the movement totaled 1,485,011 lb. 

Some of the more striking contrasts 
in export movement during March, 1923. 
us compared with the corresponding 
month of 1922, are shown by the follow- 
ing figures compiled by the Department 


of Commerce: 




1922 

t 1923 


Lb 

Lb. 

Aniline* oila an<l Halts 

10,660 

89,515 

Mise intermediates 

22,033 

153,198 

( 'oul-lar dyes uml stains 

712,404 

1,606,168 

Sulpha! <• of quinine 

* 41,872 

148,225 

Sulphuric acid . . 

1,003,128 

702,355 

Aluminum sulphate 

1,788,040 

2,396,408 

Acetate of lime 

2.541,897 

1,964,833 

Caleiuii) carbide . 

!, 106,905 

442,531 

Copper sulphate 

915,482 

153,346 

Dextrine 

926,398 

2,099,563 

Chlorate of potash 

61,764 

1,618,054 

Hichi ornate of potash 

648,086 

1,033,857 

Cyanide of soda. 

74,102 

273,320 

.Borax . 

778,194 

4,185,983 

Caustic soda. . 

18,612,225 

9,855,416 

Zinc oxide 

>35,442 

1,622,912 

Carbon and lamp black 

2,364,444 

1,696,174 


* Ounces 


trustees, S. L. Redman and F. J. Root. 
Formal business concluded, the re- 
mainder of the evening was devoted to 
a lively round-table discussion of club 
plans and activities. 


Johns Hopkins to Give Course 
in Gas Engineering 

Various gas industries and public 
service corporations have guaranteed 
Johns Hopkins University $6,000 a year 
for 5 years for a chair in gas engineer- 
ing. The donors are located in sixteen 
Southern states. 

The principal purpose of the new 
courses will be to train graduate stu- 
dents in this special field. It is hoped 
that the development of these courses 
will include particular attention to re- 
search in the problems arising in the 
gas industry. The university is par- 
ticularly well equipped for this work, 
as it has had for several years a labo* 
ratory for experiments in the recovery 
of the various byproducts of gas manu- 
facture. 

A 4-year undergraduate course in 
gas engineering will also be offered. 
During the first 3 years these courses 
will be closely related to the courses 
already existing in mechanical engineer- 
ing and chemistry. During the fourth 
year principal attention will be given to 
training in the methods of gas manu- 
facture and usage. 


News Notes 

I i— I 

•Reparations dyes will not be sought 
by the United States before Congress 
again convenes. The State Department 
expains that this is due to lack of 
machinery for suitable distribution of 
such dyes should they be obtained. 

A new calorizing company has been 
formed in Deleware to take over the 
Calorizing Company of Pittsburg. The 
latter concern has developed a com- 
mercial heat-treating process for sur- 
facing iron, steel and other metals with 
aluminum. 

“Nothing takes the place of leather" 
is the slogan of the Tanners’ Council of 
America in launching its $1,250,000 
campaign for the education of the 
American people in the uses of this 
commodity and in the status of the 
industry. Every modern means of gain- 
ing publicity is to be utilized. 

Alabama’s iron industry is picking up. 
The Sloss-Sheffield Steel & Iron Co. is 
to start fires in one of the Sheffield fur- 
naces about June 15, according to a 
recent report. Belief exists at Sheffield 
that the Sloss company ultimately will 
erect a steel plant or rolling mills there. 
The new units which the company has 
acquired gives it an output of pig iron 
in this district of about 1,000 tons daily. 

The Newark Technical School is to 
confer the degree of Bachelor of Science 
upon eleven graduates from the college 
of engineering at its first commence- 
ment on May 14. The ovent is of inter- 
est because chemical engineers are in- 
cluded in the first class to graduate 

from this school. 

• 

Picric acid export taxes during the 
war were properly levied, according to 
a decision handed down on May 3 by 
Federal Judge Learned Hand. The suit 
of American Synthetic Dyes, Inc., was 
thereby lost. A total sum of $15,000,- 
000 from this and from similar suits is 
said to be gained by the government by 
this decision. 

Damage of $100,iM>0 was done by fire 
in the plant of the United States Cast 
Iron Pipe & Foundry Co., at Scottdale, 
Pa., on May 2. A building filled with 
valuable patterns and which also in- 
cluded a molding floor was destroyed. 

Face brick interests held a meeting 
on May 11 with the division of simpli- 
fied practices of the Department of 
Commerce at Washington. At the con- 
ference the advisability and practi- 
cability of reducing the number of types 
and sizes of brick were discussed. 

The Syracuse Section of the A.C.S., 
meeting at Barone Hall on April 27, 
elected as officers for the ensuing year; 
President, Ross A. Baker; vice-presi- 
dent, W. B. Hicks; secretary, J. H. Nair; 
treasurer, P. S. Craig; local councilor, 
A. W. Kimman. 

The fall meeting program of the 
A.C.S. is already being planned by the 
various divisions. The meeting is to 
be held at Milwaukee Sept 10 to 14. 
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Intersectional Meeting at Urbana Draws 
j Large Attendance 

Good-Fellowship Keynote af 2-Day Meeting of Mid- Western 
Chemists — Group Programs So Arranged as to 
Permit Ample Time for Presentation 


Steel Institute Announces 
May Program 

On Friday, May 25, the twenty-tfiird 
general meeting of the American Iron 
and Steel Institute is to be held in 
New York. The following papers are 
to be presented at the Hotel Commo- 
dore, where the Institute’s headquarters 
are to be: 


C ENTERING about the Chemistry 
Building at the University of 
Illinois, Friday and Saturday, May 4 
and 5, there transpired a series of 
events which again serves to demon- 
strate beyond all doubt the value 1 of 
intersectional meetings in the American 
Chemical Society. In response to an 
invitation from the Illinois Section, 
about 150 members representing ten 
other sections gathered at Urbana for 
2 days of inspiration and good-fellow- 
ship. Including local members, the 
total attendance was well over 200, 
which indicates a most hearty interest 
in these meetings. 

In welcoming the visiting chemists, 
Prof. W. A. Noyes outlined briefly the 
organization of the chemistry depart- 
ment at Urbana, indicating in a general 
way the character of the research work 
being conducted in the various depart- 
ments. President E. C. Franklin out- 
lined some of the fundamental facts 
concerning the ammonia system of com- 
pounds upon which his attention has 
centered for many years. I)r. L. F. 
Nickoll, of the Monsanto Chemical 
• Works, followed with a talk on the pres- 
ent needs of the organic chemical in- 
dustry. Census figures for 1921 indicate 
an alarming drop in the production of 
many organic intermediates and fin- 
ished products. Dr. Niekell attributed 
this to such factors as loss of export, 
duplication of effort through \he produc- 
tion of the same commodity by too 
many firms, the employment of un- 
trained chemists, failure to scrap obso- 
lete equipment and processes. Until 
these conditions are rectified, develop- 


and inorganic, 9 papers; industrial, 8; 
organic* 5; educational, 4. Some of the 
papers are given in abstract in the fol- 
lowing paragraphs. 

Industrial Group Meeting 

Experiments on the combustion of 
hydrogen* and carbon monoxide in the 
presence of various heated oxides ‘were 
reported by M. J. Bradley, of the Uni- 
versity of Illinois. Many oxides were 
tried either alone or with small amounts 
of other oxides as catalyzers, but the 
best results were obtained with copper 
oxide which was in process of being 
slightly reduced. Application of these 
findings in the developments of an im- 
proved apparatus for fuel gas analysis 
was discussed by F. E. Vandeveer, also 
of the University of Illinois. 

As reported by Prof. C. W. Parmelee, 
investigations in progress in the ceramic 
department, University of Illinois, in- 
clude the determination of the heat en- 
ergy required to burn pure grades of 
clay to different temperatures, viscosity 
and surface tension of glass, a phase- 
rule study of the system Na^O-OaO-SiO., 
translucency of porcelain by the use of 
a photo-electric cell. 

Acid Car Construction Described 

Expense of maintaining muriatic 
tank cars led the Monsanto Chemical 
Works to investigate methods for in- 
creasing the life, and a design which 
promises to solve the difficulty was de- 
scribed by Dr. L. F. Niekell. A tank 
is built up of 3B-in. fir staves and heads, 
the latter being reinforced with 4xG 
yellow pine checkerwork. The inside 


Address of the president, Elbert 
H. Gary, chairman, United States 
Steel Corporation, New York; “The 
Value of Chemistry in the Iron and 
Steel Industry,” W. A. Forbes, United 
States Steel Corporation, New York; 
“Motor-Driven Rolling Mills,” H. E. 
Davis, electrical engineer, Interstate 
Iron & Steel Co., South Chicago, 111.; 
“The Standardization of Steel Mill 
Practice by Time Studies,” Robert 
Gregg, president, Atlantic Steel Co., 
Atlanta, Ga.; “Gas Producer Practice 
in Steel Works,” Waldemar Dyrssen, 
United States Steel Corporation, New 
York; “Methods in Waste Elimination,” 
H. T. Morris, metallurgical engineer, 
Bethlehem Steel Corporation, Bethle- 
hem, Pa.; “The Disintegration of Fire- 
brick Linings in Blast Furnaces,” C. E. 
Nesbitt and M. L. Bell, research engi- 
neers, Carnegie Steel Co., Pitts- 
burgh, Pa. 

Dye Strength Suggestions 
Close May 1 4 

The time limit for the receipt of 
criticisms of its tentative list of stand- 
ard dye strengths has been extended 
by the customs service until May 14. 

Many tequests for an extension of 
time have been received since May 7 
was set as the last day suggestions 
might be received, with the result that 
this extension has been granted. 

whereby the Public Health Institute of 
Chicago maintains research fellowships 
on organic arsenic and mercury com- 


ment of the organic chemical industry is then treated with a coating of Pos- pounds at Northwestern University is 

will be hampered. itive Seal B asphalt cement, which is the full-time employment by the insti- 

. thoroughly ironed in. The wooden tank tute of a chemist whose sole duty is to 

Time Found for Social Gathering - s ^ t , n into a steel tank car prepare for the research students inter- 

At the conclusion S>f the general meet- which allows 3 in. clearance on all sides, mediate products which are not obtain- 
ing automobiles were in readiness to After filling the wooden tank with water able in the market. This arrangement, 
carry the party to the Urbana Country to prevent softening of the cement, 160 which greatly increases the time de- 
Club, where an exciting game of indoor deg. pitch is blown into the spare be- voted to pure research, was discussed 
baseball was soon in progress between tween the tank and the steel shell, com- by Prof. F. C. Whitmore, 
teams representing Chieago-Illinois on pletely filling it. With this construe- Practical data on the construction of 
the one hand and Indiana on the other, tion, the inevitable acid spills corrode granular graphite resistor furnaces for 
The final score stood 18 to 6 in favor of only the outside of the steel shell. A temperatures up to 1,600 deg. C. were 
Chieago-Illinois. Returning indoors, a spare 4 ft. square immediately under given by M. M. Austin, of the Uni- 
social hour before the open fireplace the dome is bricked over in order to versity of Illinois. The furnace must 
preceded the buffet supper. Then fol- prevent penetration of the cement coat- be easy to repack, and this should be 
lowed an informal talk by President Jng when iron measuring rods are used, done on every other heating. The in- 
Franklin, an amusing selection of home- The cars are emptied by siphoning out coming electrode must be pushed tightly 
grown poetry by Prof. W. Lee Lewis with rubber hose. They have been in against the graphite. Electrodes should 
and entertainment by members of Alpha service for some time with excellent be very rugged in construction in order 
Chi Sigma, Iota Sigma Pi and Gamma results. to carry current up to 500 amp. wjthout 

* Pi Upsilon fraternities. Dr. E. W. Engle discussed a new the necessity of water cooling, which 

Saturday morning’s activities opened electrolytic rectifier using tantalum and is troublesome, 
with a popular lecture by Dr. P. N. lead electrodes in a sulphuric acid solu- Frank P. Brock, of the Redmanol 

• Leech, of the American Medical Asso- tion which has now. been placed on the Chemical Products Co., concluded the 

ciation, on “Home Remedies — Their market as a result of investigations of program with some interesting remi- 
Claims Versus Composition.” At 9:30 the behavior of tantalum as an electro- niscences of the problems that attended 
group meetings began, the programs lytic valve. the early attempt* to place Redmanol 

presented being as fallows; Physical A new development in the agreement on the market. 
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H, D. Ruhm Elected President 
of N. Y. Paint Club 

Widely Known Chemical Expert Chosen to Direct Local Organization 
»— Has Acquired Enviable Reputation in Engineering 
and Chemical Manufacturing Circles 

TTebman David Ruhm, who may chemical department. Mr. Ruhm also 
i J. boast of 29 years of civil, mining was vice-president of the Cako Chem- 
and chemical engineering experience, ical Co., producing coal-tar products, 
now heads the Paint, Oil and Varnish In 1920 Mr. Ruhm again went into 
Club of New York. At the annual business for himself as a broker and 
meeting, held on Thursday evening, dealer in chemicals and consulting min- 
May 10, at Delmonico's, the members ing and chemical engineer. He is vice- 
were unanimous in electing Mr. Ruhm president of the Ruhm Phosphate & 
the thirty-sixth president of the dub. Chemical Co. « 

The Paint, Oil and Varnish Club of New A Southerner by birth, he has shown 
York is one of the most influential 


Mining Engineers, Drug and Chemical 
Club, Chemists’ Club, American Asso- 
ciation for the Advancement of Science, 
American Electrochemical Society, Beta 
Theta Pi Club, Englewood Golf Club 
aftd Columbia Yacht Club. 

Mr. Ruhm, in conducting the affairs of 
the Paint Club for the coming year, will 
be assisted by Charles J. Roh, vice- 
president; H. G. Sidebottom, secretary, 
and G. II. Tomlinson, trdkfcuter. The 
newly elected executive committee conf- 
prises E. V. Peters, chairman; A. G. 
Fairweather, R. W. Murray, H. G. Sid- 
ford, A. S. Somers and Frank Waldo. 
The arbitration committee will have 
G. W. Fortmeyer as chairman and will 
be rounded out by D. E. Breinig, J. B. 
Bouck, Jr., H. Gates and Eugene Mere. 


organizations in trade circles and a 
pioneer in promoting better relations 
and a spirit of co-operation among 
members of the industry. The club is 
affiliated with the National Paint, Oil 
and Varnish Association, whose mem- 
bership includes 1,500 firms. Mr. Ruhm 
became associated with the New York 
club in 1916 and his rapid rise to highest 
honors is a tribute to his ability, pleas- 
ing personality and untiring efforts in 
behalf of the organization. 

Mr. Ruhm is well known in the field 
of chemical engineering, yet, in a truly 
modest way, he said that he could not 
quite understand why a chemist should 
have been singled out to guide the club 
for the ensuing year. But in the course 
of an interview he was not at all back- 
ward in upholding his profession and 
pointed out that it is a grave error to 
differentiate between chemistry and in- 
dustry. Perhaps it was just this 
thought that prompted the committee 
on nominations to select Mr. Ruhm to 
head the club. 

He was born on June 6, 1871, at Nash- 
ville, Tenn. After receiving his pre- 
liminary education at Fogg High 
School, he entered Vanderbilt Univer- 
sity of Nashville, and was graduated 
with the class of 1892. 

Early in his business career he de- 
voted some time to civil engineering 
and engaged in construction work for 
the Nashville & Western Railway Co. 
and the North Carolina & St. Louis 
Railway. Later, while a member of the 
firm of Ruhm & Wilson, engineers and 
surveyors, he assisted in the United 
States Government survey of the Cum- 
berland River. 

The development of the phosphate 
rock deposits at Mt. Pleasant and 
Centerville, Tenn., always has been one 
of the subjects uppermost in the mind 
of Mr. Ruhm and he has been identified 
with this industry since 1898. In the more than passing interest in the fight Other committees will be appointed 
way of achievement in the chemical to exterminate the boll weevil and is later by President Ruhm. 
industry he holds the honor of being the working out a plan to combine calcium At the meeting Thursday night dele- 
first .man to perfect a method of pro- arsenate with calcium phosphate so that gates were selected to represent the 
ducing caustic potash in this country on the distribution of the poison may be local club at the thirty-sixth annual 
a profitable basis as well as on a com- accomplished in a more economical way. convention of the National Paint, Oil 
mercial scale. Fronj 1909 to 1916 he He is the author of several brochures and Varnish Association, which will he 
was vice-president and general manager on the development of a potash industry held in Chicago next November. B. O. 
of the Niagara Alkali Co., Niagara in the United States. Walker, an ex-president of the local 

Falla, N. Y. In 1916 he became asso- Mr. Ruhm is a member of the Ameri- dub, heads the delegates and eight 
dated with the Harden, Orth A Hast- can Chemical Society, New Jersey other ex-presidents of the ddb are 
tags Corporation as manager of the Chemical Society, American Institute of included among the delegates. 
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Lower Duties Asked for Linseed Oil, 
Cresy^ic Acid and Phenolic Resin 

Tariff Commission Will Grant «Hearings on These Commodities — 
Efforts to Place Calcium Arsenate on Free List Unsuccessful 


To Establish Plant for Glass 
Making in Peru 

A company has now been formed* in 
Lima for the establishment of a glass 
factory, the machinery and plant for 
which will be purchased in the United 
States. It is purposed to turn out all 


R ENF.WING its consideration of ap- 
plications for changes of duty 
under the flexible tariff section of the 
new law, the Tariff Commission has 
ordered inquiries into several chemicals 
and other commodities. 

Among these investigations is one 
into linseed oil, paragraph 54, in which 
an application for a decrease in duty 
has been filer! hy the Bureau of Raw 
Materials for American Vegetable Oils 
and Fats Industries, representing paint, 
varnish and soap manufacturers. The 
duty under the 1922 act is 5.2 cents 
per pound, which compares with an 
equivalent of 2 cents per pound in the 
act of 1909 and U cents per pound in 
the act of 1913. Not only is the duty 
higher than ever before but a withdraw 
on the cake residue from the crushed 
flaxseed is permitted when this product 
is exported, thus indirectly increasing 
the protection of linseed. 

A reduction in duty on synthetic 
phenolic resin, a coal-tar product in 
paragraph 28, dutiable at 60 per cent 
ad valorem, American valuation, plus 
7 cents per pound, or an increase in 
products made of this resin was asked 
hy the National Importing Co., New 
York. Under the special act of 1916, 
the duty on this resin was 30 per cent, 
foreign valuation. 

James F. Ballard, Inc., St. Louis, 
applied for a reduction in duty on 
phenol, a coal-tar intermediate in para- 
graph 27, dutiable at 55 per cent, 
American valuation, and 7 tents per 
pound. The duty in the act of 1916 was 
15 per cent, foreign valuation. 

A reduction in the duty on cresylic 
acid, in the same paragraph with phenol 
and with the same comparative duties, 
was asked by the Insecticide and Dis- 
infectant Manufacturers’ Association, 
New York. 

Other Investigations Ordered 

Investigations also have been ordered 
by the commission into smokers’ articles 
made of synthetic phenolic resin, reduc- 
tion asked by Kaufman Bros. & Bondy 
and others; briar wood pipes, equaliza- 
tion because of alleged unfair practices 
of foreign manufacturers asked by the 
Reiss-Premier Pipe Co.; taximeters, in- 
crease asked by the Pittsburgh Taxim- 
eter Co.; and print rollers, increase 
asked by the National Print Cutters' 
Association, Jersey City. 

There has been persistent opposition 
to reopening tariff discussions on vege- 
# table oils, but this has been directed 
more against the oils that enter into 
edible trades than against linseed oil. 
Last Monday a delegation headed by 
• Thomas G. Meljeod, Governor of South 
Carolina, filed with the President a pro- 
test against docketing an application 
that sought a reduction in the duties on 
vegetable oils. The President replied 


tha: filing petition.* for modifications 
could not be prohibited, but he called 
attention, to the fact that the Tariff 
Commission makes a preliminary survey 
to determine whether the facts war- 
rant recommending a hearing. He also 
gave assurance that tariff modifications, 
either way, would be justified only on 
the most striking evidence of the neces- 
sity for such changes. 

Calcium arsenate is another chediical 
on which tariff changes have been asked. 
It differs from most of the other ma- 
terials under discussion, inasmuch as 
the flexible features of the tariff law 
have not been invoked, but rather an 
official ruling that it has not been spe- 
cially provided for in the tariff and 
should he placed on the free list be- 
cause it is an arsenic derivative and 
arsenic is duty free. According to 
Treasury decisions, calcium arsenate is 
classified as a chemical compound, not 
specially provided for, and is held to be 
dutiable at the rate of 25 per cent ad 
valorem. 

Cotton growers in the South brought 
the question before Attorney-General 
Daugherty with the request that he 
hand down a decision on this question. 
Early last week the Attorney-General 
declined to pass on the matter and gave 
as an opinion that it was the duty of 
the Treasury Department to classify 
merchandise under the proper para- 
graphs of the .tariff act. 


To Record Coal-Tar Imports 
at Port of New York 

The Chemical Division of the Depart- 
ment of Commerce has expanded its 
service at the port of New York so as 
to record imports of the coal-tar prod- 
ucts covered in paragraph 27 and para- 
graph 28 of the tariff act. Paragraph 
27 comprises a lengthy list of coal-tar 
intermediates and products, while para- 
graph 28 adds coal-tar colors, dyes or 
stains, together with numerous coal-tar 
chemicals. 

Increased Call for Zinc 
Dust in South Africa 

„ Reports from Johannesburg state 
that zinc dust is being used more exten- 
sively in the production of gold. The 
installation of Crowe and Merrill proc- 
esses on two new mine extensions has 
been completed and other mines are 
expected to follow suit. It is found that 
nearly 0.1 lb. of zinc dust is used for 
each ton of ore milled, and when all the 
mines of the Transvaal and Southern 
Rhodesia are using sine dust, they will 
consume about 2,000 tons of the latter 
annually. 


types of coarse bottles for industrial 
purposes, as well as window and sheet 
glass. No attempt will be made to 
produce fine colored glasses or glasses 
for optical purposes. Tank furnaces 
will be employed heated by producer 
gas. A fine greenish glass can be 
turned out locally from sand, limestone 
or chalk and dry sodium carbonate. Of 
other materials used — marl, clay, bar- 
ium sulphate and basaltic rock — many 
are readily obtainable. Wide-mouthed 
jars and bottles will be produced by 
machinery, but it is not expected that 
for some time to come the output will 
obviate importations from abroad. 

Chemical Foundation Suit 
Adjourned Till June 4 

Testimony of Badische Representative 

Held Under Advisement by Judge 
Morris in District Court 

The government’s suit against the 
Chemical Foundation, Inc., for the re- 
turn of 4,700 patents has opened. 
Whether or not these patents, pur- 
chased for $250,000, shall be placed 
again in the hands of the Alien Prop- 
erty Custodian is the question to be 
decided. 

At a hearing held May 8 by Judge 
Morris in the United States District 
Court in Wilmington, Del., Dr. Karl 
Holderman, head chemist and general 
manager of the Badische company, testi- 
fied that the patents taken by the 
United States during the war were 
worth $17,000,000 to the German chem- 
ical industry. Mr. Kresel, attorney for 
the Chemical Foundation, stated that 
this estimate was made 10 years ago 
and that the patents are practically 
worthless now. Dr. Holderman ad- 
mitted that he was one of “a community 
of interests” of German chemical and 
dyestuff manufacturers. Kresel con- 
tended that Holderman was not a com- 
petent witness because the Badische 
company was interested in another suit 
to recover the patents. 

A motion to lay aside Holderman’s 
testimony was taken under advisement 
by Judge Morris. June 4 was set for 
hearing arguments on the motion. 

It will be remembered that of the 
4,700 patents seized only about 8 per 
cent have been used. In most cases 
the only object in obtaining these pat- 
ents in this country was to protect 
Germany’s home industry. For that 
reason the key step in various pro- 
cedures was ordinarily left out of the 
American patent. Of the patents in- 
volved, those concerning manufacture 
of Salversan, of ammonia by the Haber 
process, of synthetic tanning materials 
and of various dyestuffs and phar- 
maceuticals are of considerable impor- 
tance. 
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Fertilizer Merger Is in Sight 

A number of small but important 
companies in the fertilizer trade are 
negotiating a merger. The total capital- 
ization involved amounts to approxi- 
mately $5Q,000,000. John J. Watson, 
Jr., vice-president of the International 
Agricultural Corporation, which, with 
the Davison Chemical Co., is expected 
to form the nucleus of the consolidation, 
said recently that plans for bringing 
other companies into «the combination 
are being discussed in the belief that 
present conditions in the industry afford 
an excellent opportunity to bring them 
together under one management. 

It was stated that neither the Amer- 
ican Agricultural Chemical Co. nor the 
Virginia-Carolina Chemical Co. will be 
included in the projected amalgamation. 
The independents named as likely to 
enter the merger along with Interna- 
tional Agricultural and Davison Chem- 
ical are the Phosphate Mining Co., the 
Standard Acid Phospate Co., of Balti- 
more; the Federal Chemical Co., Louis- 
ville, and the Reed interests, of that 
city. It is also reported in the financial 
district that the fertilizer department 
of Swift & Co. has been approached. 

Stabilization the Object 

The purpose of the proposed merger, 
according to the promoters, is to sta- 
bilize the fertilizer industry, which, 
despite prosperity in other lines of 
business, is not operating on a profit- 
able basis. This has been reflected in 
recent weakness of the securities of 
the fertilizer companies. It is believed 
that a combination of producers of raw 
materials, including phosphates with 
mixers, would cut overhead and make 
for steady prices in a market that 
is now extremely irregular. Competi- 
tion among the independent mixers, 
particularly in Baltimore, has been an 
unsettling factor in the fertilizer situ- 
ation for some time. 

The International Agricultural Chem- 
ical Corporation owns extensive de- 
posits of phosphate rock in Florida, 
while the Davison Chemical Co. is an 
important producer of sulphuric acid. 


Use of Gas Increasing 

Contrary to the belief of many, the 
gas industry is growing steadily and 
at quite a rapid rate. Facts of national 
interest appear in a recent report of the 
New York State Committee on Public 
Utility Information. 

“While use of gas for illumination 
has gradually decreased, amounting to 
only 20 per cent of the total production 
in 1021,” it states, “the advantages of 
gas over coal for cooking, house heating 
and numerous industrial processes have 
brought demands which are causing 
utility companies to operate their plants 
at capacity a considerable part of each 
year and to build larger ones in many 
cities. » 

“Reports to the Census Bureau give 
the total value of products of gas plants 
as $411,195,600 for that year, as com- 
pand with $820*278*000 for I0J9, and 
$220*287,700 for 1914, an increase of 26 


per cent from 1019 to 1921, and of 87 
per cent for the 7-year period, 1914 
to 1921. 

“The total production of manufac- 
tured gas for 1921 was more than 326,- 
000,000,000 cu.ft., of which the com- 
panies of New York State produced 
more than 100,000,000,000 cu.ft., or 
nearly one-third. 

“Total sales of manufactured gas for 
1922 by the entire industry ate esti- 
mated by engineers of the industry at 
$450,000,000, with a production of about 
375,000,000,000 cu.ft. The increased 
efficiency of the industry is indicated 
both by the larger yearly output and 
the decreasing number of wage earners 
required to make it,” • 


Financial Notes 


Devoe & Raynolds Co., Inc., has listed 
an issue of $2,000,000 first preferred 
stock of the company for trading in the 
New York Stock Exchange. 

Fluctuations in the stock of the 
Mathieson Alkali Works have directed 
attention to the operations and unoffi- 
cial reports say the company’s earnings 
are on a basis of approximately $10 per 
share. Dividends on the common are 
not looked for this year. 

The Eastman Kodak Co. has de- 
clared its regular quarterly dividend 
of $1.25 per share and, in addition, an 
extra dividend of 75c. per share. 

In a report to stockholders, H. B. 
Thompson, president of the United 
States Finishing Co., said: “We closed 
our year with more goods on order than 
we have had since 1920, and the out- 
look for the coming year is favorable. 
Our printing business, which has on 
the whole been subnormal for the past 
2 years, indicates a revival, particu- 
larly in dress fabrics.” 

The Diamond Match Co, is reported 
to have made arrangements to retire, 
on Nov. 1, the outstanding $5,735,200 
15-year 71 per cent debentures, due 
1935. The retirement price is given as 
105. 


Ceramic Laboratory Proposed 

At the recent annual meeting of the 
United States Potters’ Association at 
New York, F. P. Judge, president of 
the association during the past year, 
urged that the organization give seri- 
ous consideration to the establishment* 
of a ceramic-chemical laboratory. Such 
an institution would be designed for 
the benefit of members who do not 
employ ceramic engineers or chemists. 
It would be primarily for the manu- 
facturers of general ware and would 
be utilized for the most part for the 
solution of problems arising in this 
branch of production. It is purposed to 
give attention to the recommendation 
and to work for the establishment of 
the laboratory. 


Trade Notes 


Further reductions have been made in 
export tax on copra from Fiji. The rate 
is now 5s. per ton or fraction thereof. 

The Federal Trade Commission has 
given Dings & Schuster of Long Island 
City 30 days to file an answer to charges 
of misbranding certain of its products. 
The commission charges that the re- 
spondent has placed upon the market 
two brands of shellac, the first composed 
solely of shellac gum dissolved in alco- 
hol, while the second is made up of 
shellac gum and substitutes and is 
marketed with no qualifying words to 
indicate that the product is made of 
other than pure shellac gum. 

The steamship “Kongosan Maru” ar- 
rived at San Francisco on May 7, from 
Dairen, with 500 bbl. soya bean oil, 
1,125 cs. camphor, 50es. menthol, 470 
bbl. perilla oil and 3,058 bg. linseed. 

C. M. Struven, of C. M. Struven & 
Co., Baltimore, dealers in fertilizer ma- 
terials, was in New York last week. 

An American Chamber of Commerce 
has been formed at Port-au-Prince, 
Haiti. There are 98 charter members, 
and an active campaign is planned to 
develop commercial relations between 
Haiti and the United States. 

J. F. Wischhusen, manager of the 
Superfos Co. of New York City has ' 
gone to Europe in the interests of his 
company. Mr. Wischhusen will visit 
central European countries as well as 
northern Europe and plans to be away 
about 10 weeks. 

Joseph Guerin, president of the 
Guerin Milfs, died at his home in Woon- 
socket, R. I., on May 6. He controlled 
seven large yarn, worsted weaving and 
dyeing plants, capitalized at $7,000,000. 

The Northern Chemical Works of 
Chicago has filed application calling 
for the dissolution of that company. 

Hoskinson Gates, who for the past 
13 years has been associated with the 
Eagle Picher Lead £o., has severed his 
connection with that company. Mr. 
Gates is a former president of the 
Paint, Oil and Varnish Club of New 
York. 

M. Winter has been elected president 
of the Texdel Chemical Co. He suc- 
ceeds J. M. Marshall. The*plant of the 
company has been moved to Nutley, 
N. J. 

Eugene Suter, head of Eugene Suter 
& Co. of New York, left for Europe on 
Saturday. 

Albert J. Berwin has been appointed 
receiver for the Jacksonville Chemical 
Co. of 246 Water St., New York. The 
liabilities of the company are placed at 
$35,000 and assets at about $10,000. 

On May 1 the Potash Importing Cor- 
poration formally entered the potash 
field by taking over the marketing and 
distributing business, in this country 
and Canada, of the German Potash Syn- 
dicate. 1 
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Facts and Figures 
That Influent Trade 
in Chemical Products 


Market Conditions 


Current Prices 
Imports and Exports 
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Slowing Up in Demand Creates Easier 
Feeling in Market for Chemicals 

Lower Prices Established for German Muriate of Potash — Shipment 
Prices Over Next Year Announced for Nitrate of Soda — 
Arsenic Sells at Lower Prices — Permanganate of 
Potash Weak — Bichromates Higher 


C ONSUMING demand for chemi- 
cals has reached the stage where 
many sellers describe the market as 
slow. Call for contract deliveries is 
holding up well and this is accounting 
for a good part of the domestic output. 
New business, however, has fallen off 
in volume and this fact, combined with 
competition from foreign offerings, is 
giving an easy tone to many materials 
in the chemicul list. 

Exchange Weakens Foreign Markets 

Declines in exchange has had some 
effect in lowering values for many chem- 
icals of foreign origin. This has been 
manifest more by causing importers to 
hold off placing orders, rather than in 
drastic price changes for imported 
goods, but the effect is noticeable in 
opinions widely held that selling pres- 
sure will arise in foreign centers, which 
in turn will bring about price conces- 
sions. In some cases imported goods 
held in the spot market have been 
pressed for sale, in an effort to bring 
buyers into the market. Among the 
items so affected may be mentioned 
permanganate of *potash, hyposulphite 
of soda, prussiate of soda and prussiate 
of potash. 

New Contract Prices 

New price schedules were announced 
during the week on Important mate- 
rials. The Nitrate Association in Chile 
made public its quotations on nitrate 
of soda, covering shipments for the 
year from July to June. These prices 
had been generally anticipated and were 
about in line with the quotations which 
importers htjd been making recently. 
The sales agents for German potash 
producers also announced a new price 
schedule for potash salts. The revised 
prices showed a decline as compared 
with the prevailing quotations but suffer 
somewhat with the prices which have 
prevailed in recent transactions in the 
local market. 

Higher Producing Costs 

Domestic producers of bichromates 
advanced prices in the preceding week 
and followed this with another rise in 
quotations laat week. Higher producing 
costa was given as the explanation for 
tho advances. Similar conditions are 
reported in the case of caustic potash, 


oxalic acid, acetic acid, acetate of lime, 
and numerous other commodities, so 
that it may be said that weakness in 
price is evident largely in the case of 
chemicals where a good part of do- 
mestic requirements are filled by im- 
ported manufactures. 

The metal markets were lower during 
the period, but this was not followed 
closely by the metal salts, although 
some of the latter may be revised 
downward unless the metals show im- 
mediate signs of recovery. 

Acids 

Acetic Acid — There has been no fur- 
ther change in acetate of lime and acid 
producers who use the latter have had 
no occasion to change their asking 
prices. The lower grades of acetic acid 
are finding less competition than the 
higher grades and are firm at 3.38c. 
per lh. for 28 per cent, with correspond- 
ing increases based on quantity and 
package. For 56 per cent the quotation 
for round lots is 6.75c. per lb. Glacial 
shows more of a range according to 
seller, with 12c. per lb. as an inside 
figure, although most producers are 
quoting above that price. 

Boric Acid- -The tone to prices re- 
mains easy and consuming demand has 
not been stimulated to any extent by 
the recent reduction in price. Round 
lots in bbl. are offered at lOJc. per lb. 

Citric Acid — Domestic makers are 
pretty well sold ahead and while they 
are holding prices on an unchanged 
basis of 40(3)50c. per lb., the quotation 
is little better than nominal in some 
quarters. Imported has been meeting 
with an improved call and prices show 
a tendency to stiffen, with 52c. per lb. 
generally quoted for spot or shipment. 

f Formic Acid-Arrivals of imported 
material reached the local market dur- 
ing the week but offerings for nearby 
shipment are not free and predictions 
of higher prices are heard, especially 
if buying becomes more active. Im- 
ported on spot was held at 145 @ 15c. 
per lb. Domestic is unchanged at 16c. 
per lb. and upwards according to quan- 
tity. 

Oxalic Acid— Increasing costs of pro- 
duction are given as the reason for 
higher prices for domestic oxalic and 


“Chem. & JHeU” Weighted 
Index of Chemical Prices 

Base - 100 for 1913-14 

This week 177.69 

Last week 179.28 

May, 1918 270.00 

May, 1919 248.00 

May, 1920 (high) 280.00 

Mav, 1921 (low) 143.00 

May, 1922 159.00 

Weakness in linseed oil, cottonseed 
oil, and chemically pure glycerine 
caused a downward revision in the 
week’s index number of 159 points. 


the best price heard is 134c. per lb., 
f.o.b. works. Imported oxalic was in 
poor demand throughout the week and 
holders were open to bids with the 
result that 131c. per lb. could he worked 
by buyers. 

Tartaric Acid — The advance as an- 
nounced last week has been well main- 
tained in the case of domestic made 
goods and 371c. per lb. is asked for 
powdered and crystals. Imported was 
higher this week and cables received 
were on a basis of 37c. per lb., duty 
paid. 

Potashes 

Bichromate of Potash — Prices were 
again higher and in some directions 
111c. per lb., works, was held as an 
inside price. It was possible, however, 
to do 11 ic. per lb. Increased cost of 
manufacture is given as an explana- 
tion of the stronger position of the 
market. 

Caustic Potash — The market presents 
an unusual appearance, inasmuch as 
goods of domestic manufacture are 
firmly held and 9c. per lb. and upwards 
is asked at the works. Sellers say the 
higher prices are rendered necessary by 
increased cost of operating. Imported 
caustic is decidedly easy. Goods afloat 
were offered late in the week at 8c. per 
lb., but in the spot market there weye 
offerings as low as 75c. per lb. The 
weakness in imported material serves 
to detract from the strength in domestic. 

Carbonate of Potash — The feature in 
this market is the fact that there are 
spot offerings of 90-95 per cent at 6$c. 
per lb., whereas 80-85 per cent is gen- 
erally held at 7c. per lb. For the 96-98 
per cent there were sellers at 7Jc. 
per lb. Inquiry is more active for th* 
80-85 per cent than for the other selec- 
tions. 

Chlorate of Potash — Sales of imported 
chlorate were made at 71c. per lb. and 
on firm bids it wqs reported that this 
price could be done at the close. The 
general asking price, however, was 
higher, with 7|c. per lb. generally held 
as the open quotation. There waa no 
revision in prices for domestic, and 
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sellers continued to ask 8|c. per lb., 
works, for round lots, with the usual 
premiums for smaller lots. 

Muriate of Potash— On Wednesday a 
new price list covering: German potashes 
was issued. Muriate 80-85 per cent is 
quoted at $34.55 per short ton, in 200-lb. 
bags, f.o.b. Atlantic ports. This price 
is subject to discounts, varying accord- 
ing to the amounts purchased. Alsatian 
muriate is offered rather freely and the 
market is largely a matter of private 
terms, with* sales reported under the 
level quoted for German. 

Permanganate of Potash — Demand 
has not been heavy enough to hold 
prices on a steady basis. Advices from 
primary points say that no material 
changes have taken place but it is 
thought that selling pressure will ap- 
pear at any time and some well posted 
members of the trade say the drop m 
values will become more pronounced 
unless buying orders come to hand in 
sufficient volume to uphold the market. 
On spot permanganate is held at 21c. 
per lb., but this is not a firm price. 
Shipments are freely offered at 20c. 
per lb. but are not attracting attention. 
About a month ago shipments sold at 
181c. per lb. and buyers are looking for 
values to drop back to that level. 

Prussiate of Potash — Yellow Prus- 
sia te was a little easier with sellers 
openly offering at 36ie. per lb. Demand 
is slow and this adds to the general 
weak appearance of the market. Red 
prussiate was still available at 70c. per 
lb., although there is considerable range 
for the latter according to seller. 

Sodas 

Bichromate of Soda — There were spot 
offerings at 8i@84c. per lb., with sales 
at the inside figure. The market, how- 
ever, was higher, with first hands mark- 
ing up quotations to 84c. per lb., car- 
lots, at the works. Competition among 
producers is not keen and the absence 
of selling pressure combined with 
higher production costs has established 
the market on a higher price level. 

Caustic Soda — Export buying was 
again of smaller proportions and this 
gave an easy tone to f.a.s. quotations. 
Outside brands were offered at 3.30c. 
per. lb., f.a.s., and standard makes were 
quoted at 3.40(5) 3.46c. per lb. A report 
from Brazil, which has been a promi- 
nent buyer of caustic, states that the 
market there is dull. The report fur- 
ther Btates that the caustic soda war 
has been ended, and the leading British 
and American exporters have agreed 
that prices are not to drop below 0.950 
milreis per kilo. In the domestic trade 
prices are holding at 24c. per lb., car- 
lots, works, basis 60 per cent 

Chlorate of Soda — Imported chlorate 
is meeting with a slow call from con- 
sumers but this is offset by firm mar- 
kets abroad and also Jsy the fact that 
spot holdings have been reduced. Prices 
are generally given at 6fc. per lb., but 
it is. probable that 6|c. per lb. could 
be done. Some offerings of inferior 
grade have been on the market and 


this has made buyers cautious. Domestic 
chlorate is firmly held at 64@7c. per lb., 
works, with a seasonable movement to 
consumers. 

Cyanide of Soda — A very routine 
market is reported. Arrivals of im- 
ported are noted, with prices for the 
latter ranging from 20c. to 224c. per lb., 
according to grade and sellers. Domestic 
cyanide is moving fairly well, but trad- 
ing is not active and prices are sta- 
tionary at 19Jc. per lb. and upwards on 
a quantity basis. 

Nitrate of Soda— A graded scale of 
prices for the coming year was made 
operative during the week. These prices 
were fixed by producers in Chile and 
are as # follows, the quotations referring 
to metric quintals: July, 19s. 8d.; first 
half of August, 18s. 5d.; second half 
of August, 19s. 7ci. ; first half of Sep- 
tember, 19s. 9d. ; second half of Septem- 
ber, 19s. lid.; first half of October, 
£1 3d.; second half of October, £1 3d.; 
first half of November, £1 5d.; second 
half of November, £1 7d.; first half of 
December, £1 9d.; second half of De- 
cember, £1 lid.; Jan. 1-June 15, £1 is.; 
second half of June, 19s. 3d. 

These prices work out at a range of 
$2,471 to $2.60 per 100 lb. for Atlantic 
coast ports and are about in line with 
what the trade had expected. 

Prussiate of Soda — Domestic produc- 
ers are holding values steady at 174c. 
per lb. There is some competition from 
imported material and sales of the 
latter were reported at 171c. per lb. 
There also were offerings of imported 
for shipment at 17ic. per lb. Buying 
is not active either in domestic or 
foreign. 

Miscellaneous 

Acetate of Lime — Producers still com- 
plain of high producing costs and re- 
port that the market is well maintained 
at the higher price level as recently 
announced. Quotations are 4@4.05c. per 
lb. for acetate. 

Arsenic — Domestic producers have 
sold large amounts for nearby ship- 
ment at 124c. per lb. They also have 
sold smaller amounts for immediate 
shipment at prices ranging from 13 |c. 
to 144c. per lb. On deliveries over the 
second half of the year they quote 11c. 
per lb. In the open market prices were 
generally held at 15c. per lb. with spot 
sales reported at that figure. Prompt 
shipment from Canada was offered at 
14|c. per lb. Heavy arrivals from 
Japan were noted during the period and 
some of this material was sold ex-dock 
with prices irregular, although it is ad- ( 
mitted that there were offerings as low 
as 143c. per lb. 

Copper Sulphate — It was reported 
that distressed imported material sold 
at concessions early last week. Towards 
the close, however, prices showed no 
important change contrasted with those 
of a week ago. Imported was offered 
at 5k., all positions. A cable from 
Hamburg quoted 113c. per kilo on cop- 
per sulphate. Domestic producers took 
little note of the increased competition 


with the foreign goods and prices were 
maintained at 6@64c. per lb., according 
to the seller, etc. 

Cream of Tartar J-The advance in 
tartaric acid has had no influence On 
cream of tartar. Producers still quote 
264c. per :1b. Imported grades are 
offered at. 26(d)264c. per lb. with a rather 
firm tone to cables from producing 
centers. 

Formaldehyde -While some scattered 
lots might have been picked up at 143c., 
most traders refused to shade 15c., the 
price demanded in producing circles. 
Demand was routine only, but prices 
reflected a steady situation in raw ma- 
terials. 

Glaubers Salt- -Buyers have been 
showing very little interest in the mar- 
ket and prices are unsteady. The nom- 
inal quotation is $1 per 100 lb. for 
imported offerings, but this price is de- 
cidedly weak and according to reports 
it was possible to do 85c. per 100 lb. 

Lead Acetate The sharp decline in 
pig lead offset the strength in the other 
basic materials and talk of a higher 
market seems to have vanished. De- 
mand was up to normal for this season 
of the year. Leading producers con- 
tinued to quote the white crystals at 
134c. per lb., in barrels. On the brown, 
broken, in casks, 124c. was asked. 

Sal Ammoniac — Importers continued 
to quote on the basis of 7c. per lb., but 
admitted that some material changed 
hands around 63c. The foreign mar- 
kets underwent little change. Cable 
advices from Hamburg quoted 11c. per 
kilo. The duty on this commodity is 
11c. per lb. 

Tin Oxide— There was an irregular 
market for metal, but net changes 
for the week were not important enough 
to bring out a revision in the prices for 
tin oxide. Demand wasjimited all week, 
yet leading factors held out for 60c. 
per lb. 


Alcohol Steady 

Offerings of denatured alcohol were 
not pressing on the* market and while 
business could not be called active, 
prices generally closed steady. Pro- 
ducers offered the No. 1 special at 88c. 
per gal. in drums, or at 39c. per gal. in 
barrels. The completely denatured, 188 
proof, No. 1, held at 41c. per gal., in 
drums. Ethyl spirits, U.*S. P., 190 
proof, was available at $4.70 per gal., 
cooperage basis. Methanol was un- 
changed at $1.18 per gal. for the 96 per 
cent and $1.20 per gal. for the 97 per 
cent grade. 


Canada Increases Exports 
of Calcium Carbide 

A report from the Dominion Bureau 
of Statistics at Ottawa, Canada, states 
that there has been an important in- 
crease in exports of calcium carbide 
from Canada. During March outward 
shipments amounted to 69,994 cwt 
(U9 U >.), valued* at $250,588. 
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Coal-Tar Products 

Heavy Inports of Crude Naphthalene — Market Abroad 
Barefy Steady — Spo^ Phenol Nominal at 55c. — 
Cresylic Acid Unsettled 


T HE movement of naphthalene into 
this country from foreign sources 
has taken on larger proportions, and 
this has served to take the t*dge off the 
market. Some traders even reported a 
slightly easier import basis for the 
crude. Cresylic acid was unsettled at 
the close and lower prices were named 
on scattered lots of foreign material. 
The decline in exchange had some in 
fluence on the situation. The announce* 
ment from Washington that the Tariff 
Commission has ordered an investiga- 
tion into the phenol, cresylic acid and 
phenol resin situation led many to be- 
lieve that the rates of duty on these 
commodities will ultimately be lowered. 

It is understood in trade circles that 
domestic producers of cresylic acid will 
offer no objections to a reasonable re- 
duction m the existing tariff intes. 
Salicylic acid presented a firmer ap- 
pearance, reflecting the strength in 
basic materials, but first-hands main- 
tained prices at former levels. Demand 
for salicylic was routine only. 

Benzene was in better request, the 
movement into channels situated out 
side of the motor fuel field improving 
steadily, the prices for the pure closing 
* firm in all directions. The decline in 
gasoline should have little or no in- 
fluence upon the benzene situation, ac- 
cording to producers. The output of 
solvent naphtha is moderate and a tight 
situation is reported, yet prices are not 
likely to change. Xylene, pure, is in a 
strong position because of the limited 
output. Demand for benzyl chloride is 
fair and consumers are now interested 
in offerings for stypmenfc, notwithstand- 
ing the recent uplift in prices. Beta- 
naphtho) is barely steady. Aniline oil 
is nominally unchanged. 

Benzene — Intermediate makers 
showed more buying interest, and some 
traders reported ^ fair volume of 
orders. The demand from motor fuel 
quarters also picked up a little. The 
drop in gasoline prices had no influence 
upon the situation. The 90 per cent 
grade, held at 27(3)30c. per gal. in tanks 
or drumR f.o.b. works. For the pure 
prices ranged from 30((t>33c. per gal., as 
to quantity and style of container. 

Aniline Oil— A steady undertone fea- 
tured the market and small lots 
changed hands on the basis of 164c. per 
lb., immediate delivery. On round-lot 
transactions it would have been pos- 
sible to do lfic. per lb., prompt and 
t nearby delivery. 

Cresylic Acid— The spot market on 
imported material was unsettled toward 
the close. Demand was routine only 
and there was more disposition to offer 
this material. The offerings from the 
other side were freer. Closing quota- 
tions ranged from $1.20<g)$l .35 per gal., 
as to quality,- etc. Dtmestic makers 


reported a sold-up condition, with prices 
wholly nominal. 

Beta-Naphthol - The market was 
barely steady, with sellers at 22£@ 
234c. per lb., immediate delivery. Pro- 
ducers, as a rule, held out for 23@23Jc., 
the price depending upon the quantity. 

Benzyl Chloride -No further price 
changes were made. First hands offered 
.July shiflment benzyl chloride op the 
basis of 45c. per lb., 95 to 97 per cent 
refined. 

Naphthalene — Sales of flake on spot 
went through at 9c. per lb. For the 
ball the market settled at 9£<«)9;ic. per 
lb., some traders reporting business at 
the outside figure. The demand was 
good early in the week, but slackened 
later. The importations of crude were 
quite heavy and with cables no longer 
so firm offerings here increased. 
Nominal import prices on crude for 
shipment ranged from 3(o)3£c. per lb., 
as melting point. 

Phenol — Scattered lots of U.S.P. 
phenol sold on spot at 55c. per lb., in- 
dicating that the market underwent 
scarcely any change. There was a fair 
inquiry for spot as well as nearby ma- 
terial, but the ideas of buyers were a 
shade under the market. The prospects 
for a larger supply in the near future 
made buyers cautious. 

H-Acid — Offerings were moderate be 
cause of the restricted output, and 
prices held at 85@90c. for spot goods. 
On shipment business 80c. might have 
been done. 

Salicylic Acid — The demand again 
was quiet, but prices ruled firm in all 
directions. Leading makers quote 47@ 
48c. per lb. as the firm trading basis on 
the technical variety. 

Xylene — The spot market for the 
pure was wholly nominal and second 
hands said that $1 per gal would have 
to be paid for outside lots. Producers 
have been taking on contract business 
in the pure at 75c. per gal. 


Urges Rubber Growing in 
Philippine Islands 

Harvey S. Firestone, president of the 
Firestone Rubber Co., in an address last 
Wednesday before the Chamber of Com- 
merce of the United States urged 
American rubber manufacturers to take 
some action to bring about better con- 
ditions in the rubber industry. He 
stated that the Philippines offer natural 
advantages for « growing rubber. He 
referred to a recent statement made by 
Pedro Guevara, Resident Commissioner 
of the Philippines, who declared that 
the islands have the greatest possibility 
in the world for the successful produc- 
tion of rubber. 


Freight Rates on Barytes 
Held Unreasonable 

Freight rates on barytes in carloads 
from Evington, Va., to South Charles- 
ton, W. Va., in the opinion of Inter- 
state Commerce Commission Examiner 
Paul 0. Carter, were unreasonable dur- 
ing a portion of 1919 and he has recom- 
mended that the carriers reimburse the 
Rollin Chemical Corporation for all 
freight charges collected to the extent 
that they exceeded $2.50 per ton. 


Latest Quotations on 
Industrial Stocks 


T^ist This 
Week Week 


Extend Time for Filing Export 
Licenses for Ruhr Trade 

Unofficial advices have reached the 
National Council of American Im- 
porters & Traders that the time limit 
for filing export licenses covering ship- 
ments from the occupied sections of 
Germany would be extended. The re- 
cent ruling in regulations governing 
foreign trade with these sections of 
Germany was that foreign buyers, at 
their option, were authorized to apply 
for export licenses antedating Feb. 10, 
1923, such applications to be filed not 
later than May 10. Those securing 
these licenses will be called upon to pay 
only such duties as were in effect at 
the time the order was placed. 


Ali Reduction 

\llled Chon. & Dye. 

Allied Chem & Dye. pfd . 

Am. Ag. Chem ... 

Am Ag. Chem., pfd. 

American Cotton Oil 
American Cotton Oil. pfd. 

Vm. Drug Synd 

Am. Linseed Co 

Am. Linseed Co., pfd 

Am. Smelting & Refining 
Am. Smelting & Refining, pfd 
Archer-Danlels Mid. Co., w.l. . 

Atlas Powder 

Atlas Powder, pfd 

Casein Co. of Am 

Certain-Teed Products 44 

Commercial Solvents A . . 29 

Corn Products 128 

Corn Products, pfd .... 

Davison Chem 

Dow Chem 

Du Pont de Nemours 

Du Pont de Nemours, db. 
FYeeport-Texas Sulphur . 

Glidden Co 

Grasselll Chem 130 

Grasselll Chem., pfd... 

Hercules Powder . 

Hercules Powder, pfd.. 

Heyden Chem 

Int’l Ag. Chem. Co 

Int’l Ag. Chem. Co , pfd. 

Jnt’l Nickel 

Int'l Nickel, pfd 

Int’l Salt 

Mathleson Alkali ... . 

Merck & Co 

National I^ead 122 

National Lead, pfd ... 

New Jersey Zinc .... 

Parke, Davis & Co... 
Pennsylvania Salt .... 

Procter & Gamble *140 

Sherwin-Williams *293 

Sherwin-Williams, pfd. 

Tenn. Cdpper & Cm*m 

Cnlon Carbide 61 

United Drug 80 

IT. S. Ind. Alcohol 57 

Va.-Car. Chem, Co 

Va.-Car. Chem. Co., pfd. 

♦Nominal. Other quota 
sale. 


661 

67 

69j 

694 

109 * 

1104 

254 

25 

17 

164 

12 

124 

n\ 

% 

29 

2K8 

52 

48 

598 

600 

98| 

982 

39 

39 

173 

175 

87 J 

874 

*60 

*60 

44 

39 

29 

28 

1281 

1314 

117| 

1174 

27 

275 

401 

404 

140 

140 

88 

874 

152 

158 

91 

9 

180 

130 

, 105 

102 

*107 

*107 

*1031 

*1024 

l! 

12 

•7 

7 

*29 

29 

. 13J 

14J 

764 

78 

•90 

*90 

498 

494 

854 

86 

122 

1224 

1124 

1124 

172 

165 

794 

• 794 

928 

924 

•140 

*140 

*293 

*29| 

*102 

•101 

101 

104 

61 

61 

80 

804 

57 

584 

131 

134 

38| 

394 

b based 

on last 
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Vegetable Oils and Fats 

Lower Prices Named for Linseed, Cottonseed, Coconut, Corn and 
Palm Oils— ^ China Wood Weak — Tallow 8c. 


W ITH no improvement in demand 
and general weakness in outside 
speculative commodity markets the ten- 
dency of prices again was downward. 
Prospects for ample stocks of flaxseed 
brought out an easier feeing in futures 
m the linseed oil trade and large con- 
sumers refused to take hold. Cotton- 
seed was subjected to pressure on the 
decline in lard. Coconut oil was avail- 
able at lower prices both here and on 
the Pacific coast. Corn and sesame 
oils were easier in sympathy with cot- 
tonseed oil, while the decline in palm 
oils could be traced to the weakness 
in tallow. Late in the week extra tal- 
low sold down to 8c. delivered. Fish 
oils were neglected. 

Linseed — Crushers announced a 3c. 
reduction in spot prices, establishing 
the carload quotation at $1.14 per gal., 
cooperage included. June delivery oil 
was revised to $1.12 per gal. while on 
July forward nominal quotations ranged 
from $1.03@$1.05 per gal., carload lots, 
cooperage basis. In the absence of any 
important buying futures were re- 
garded as wholly nominal, especially in 
view of the fact that the prevailing 
price for October seed in the Duluth 
market permits of the production of oil 
at approximately 90c. per gal., based 
on a fairly low price for the cake. 
Buenos Aires quoted June shipment 
seed (option market) at $1.93 per 
bushel, a decline of almost 10c. for the 
week. The Argentine shipments since 


of bleachable was disposed of on the 
basis of 104c., Texas common points, 
with rumors of one transaction as low 
as 10c. per lb. New crop offerings of 
crude could not be located, but an easy 
feeling prevails on prospects for a 10 
per cent increase in the cotton acreage. 
Lard compound was lowered to the 
extent of 4c. per lb., establishing the 
carload trading basis at 13(a) I34e. 
Prime summer yellow on spot, in bar- 
rels, settled at lli(a)124c. per lb? Lard 
in the (Chicago market was easy around 
108c., May option. 

China Wood Oil — Several bulk ship- 
ments of China wood oil arrived at New 
York last week. The spot market was 
easier on resale offerings and it would 
have been possible to shade 35c. On 
nearby oil there were sellers at 32(a) 
344c. per lb. On the Pacific coast there 
were offerings of June-July oil at 25c., 
tank car basis. Prices were considered 
too high by varnish makers and no im- 
portant buying took place. 

Coconut Oil— Prices weakened in all 
quarters until the market reached 84c. 
asked, coast, and 81(8)9c. per lb., New 
York, basis sellers’ tanks. The decline 
of 4c. failed to arouse buying interest 
and at the close prices were little more 
than nominal. Copra was offered at 
54c., c.i.f. New York, shipment from 
Manila. 

Corn Oil — Crude corn oil sold at 10c., 
sellers’ tanks, f.o.b. point of production 


dine of 4c. in less than 10 days. City 
special settled nominally at 78c. At 
the weekly London auction 1,560 casks 
were offered and 554 |casks were sold 
at a decline of 6 pence. Yellow grease 
in the local trade was lowered to 78c. 
Oleo stearine closed at 104c. asked. No. 

1 oleo oil was quiet at 144c. per lb. 

Miscellaneous Materials 

Casein— Importations continued at a 
healthy rate and with domestic offerings 
on the increase the market presented 
an unsettled appearance. Leading 
domestic producers offered the technical 
grades at 224@)25c. per lb. Demand 
was described as fair. 

Glycerine — Refiners established the 
market for chemically pure glycerine 
at 174c. per lb. in drums, carload lots, 
a decline of 4c. from the nominal quota- 
tion of a week ago. There was some 
misunderstanding in connection with the 
price during \,hc week, as an outside 
party came out with a quotation of 
17c. The 17c. basis was not recognized 
by leaders in the trade. In some direc- 
tions it was said that quite a number 
of contract orders went through. Chi- 
cago quoted e.p. at 174c. per lb. in 
drums, carload lots. Dynamite settled 
at 164c, per lb. in drums, carload lots, 
f.o.b. point of production, but trading 
continued quiet. Crude soap-lye, basis 
80 per cent, loose, held at ll(S)ilJc. per 
lb., New York territory. One car was 
traded in early last week at 108c. 
Saponification, 88 per cent, held at 124c., 
loose, with no sales. 

Shellac — Sentiment generally was 
bearish and with trading inactive prices 
at the close were more or less nominal. 


January 1, 1923, have reached a total 
of more than 28,000,000 bushels, a 
record quantity for 4 months. Argen- 
tine shipments to the United States 
since the first of the year amounted to 
12,500,000 bushels. Receipts of domestic 
seed at Minneapolis and Duluth from 
September 1, 1922, to date amounted 
to approximately 8,200,000 bushels. 
With indications of a larger acreage 
in the United States and freer offerings 
from Argentina as well as India, 
traders seem to favor the bear side, 
notwithstanding the liberal increase in 
domestic consumption of linseed oil. 
Imported oil was neglected and “dis- 
tressed” material sold on spot at less 
than $1.00 per gal. Foreign markets 
were lower, while easier exchange also 
was a market factor. 

Cottonseed — Weakness in grains and 
lard had a depressing influence on the 
option market on the Produce Exchange 
and prices were irregular nearly all 
week. For a time the May position 
steadied on reports that a short interest 
was about to come in, but subsequent 
pressure from local bears made quite 
an impression on the list. The liberal 
hog movement surpr^ed the longs. 
Cash trade in cottonseed oil and its 
products was routine only. The drop in 
tallow was a market factor. Crude 
cottonseed sold at 9fc. per lb., sellers' 
tanks, f.o.b. mills Texas. A round-lot 


in the middle west, a decline of 4c. for 
the week. 

Palm Oil — No buying interest was 
shown in futures and another drop in 
tallow brought out an easier feeling. 
Lagos for shipment from abroad, May- 
June, closed at 7|@8c. per lb. Niger 
for shipment was offered at 78c. per lb., 
with no buyers. 

Sesame Oil — Spot oil, refined, was 
lowered to lli@12c. per lb., cooperage 
basis, without arousing any business of 
consequence. On forward shipments 
the market settled at 118c., c.i.f. New 
York. 


T. N. on spot closed at 64@66c., as to 
quantity and seller. Superfine orange 
was offered at 70c. on spot and 68c. for 
shipment. Bleached, bonedry, closed at 
78@80c. per lb. * 

Naval Stores — Another sharp down- 
ward revision in prices occurred in the 
market for turpentine, which, naturally 
enough, did not encourage buyers to 
take hold. Spirits of turpentine settled 
at $1.08@$1.10 per g*l., a drop of 20c. 
per gal. in one week. The new crop 
offerings increased in all directions. 
Rosins also went off, registering de- 
cline# of 10@15c. per bbl. 


Soya Bean Oil — The coast market 
was easier, May-June-July closing at 
104@108c. per lb., sellers’ tanks, duty 
paid. Demand was quiet. The output 
of soya beans in Manchuria is estimated 
at 89,000,000 bushels, a normal crop. 

Fish Oils — The market for crude men- 
haden futures was a dull affair, re- 
flecting unsettlement in competing oils 
and facts. The producers continued 
to name 50c. as the nominal quotation, 
tank car basis, f.o.b. factory. New- 
foundland cod oil was nominally un- 
changed at 70c. per gal., in barrels, 
spot New York. 


Lithopone — With no change in the 
barytes situation the market held on a 
fairly steady basis. The arrival of 1,580 
casks of lithopone from Antwerp was 
reported here last week. Domestic 
makers quote 7@74c. per lb., the inside 
t figure obtaining for round-lots in bags. 

White Lead — The decline in pig lead 
caused much comment in trade circles 
and led many to look for a lower trad- 
ing basis in the lead pigments. But, 
up to the close, corroders announced no 
changes. The metal closed the week at 
74c., New York, which compares with 
78c. a week ago. The decline was 
attributed to the developments in the 


Tallow and Greases — The sale of 5 European situation. Standard dry 


cars of extra special tallow was re- white lead (bask carbonate) held at 


ported at 8c. per lb., delivered, a de- 98c. per lb., earload lots, in casks. 
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Imports at the Port of New York 

* Mat 4 to May 10 


ACIDS — 82 <lr. crcaylic, Rotterdam, 
Lunham & Moon*, 147 demijohns fminn , 
Hamburg, Innis, Hpeiden & Co., *4 dr. 
formic, Hamburg, Order ; 300 bl. M*mn\ 
Rotterdam, Strohmeyer & Arpo Co , U> <'«. 
stearic, Rotterdam, Parsons & Plymouth 
Organic Utb. ; 18 dr. cresyllc Liverpool. 
W. E. Jordan A Bros.; 65 <lr. cn ; s\ 
Liverpool, Order; 134 keg solid carbolu. 
Liverpool. Older, 133 carboys formli , Kot- 
1 ordain, It W Greef A Co.; 76 di cm wylie, 
Glasgow, Ortler , 600 oak. citric, iabrmo, 
Order, 83 bid citric, Palerma, K \ni.tno, 

44 bbl. tartaric, Palermo, F. Vitrano 

AMMONIUM— 200 dr., Hamburg Nana 
Hlnricha Chctn. Corp : 46 cak. sulpha.c, 
Hamburg, Harrlman Natl Bank, ~<> </>*• 
carbonate, Liverpool, Brown Bros A < o. , 
20 cs. chloride, Liverpool, Wing A Evans 
AMYL ALCOHOL- 7 es., Hamburg. H«*n- 
Hel. Bruckinann A Lorbacher. 

ARSENIC — 83 esk , Kotterdarn, Lunham 
& Moore ; 8 keg, London Order •»! cak., 
Hamburg, Rocssler A Httsslacher < betri 
Co.; 100 cwk., Hamburg, J. Marcus, Inc., 
52 csk. and 50 cs., Rotterdam, order .100 
CB Kobe, (J. F. Taylor & Lo. , *«>'» m., 
Kobe, H. Sundhclmer, lno , 100 oh . Kobe, 

H L Jones A Co ; 59 cs., Kobe, J D L« w is , 
75 cs, Kobe, Chlna-Am. Tobacco A I » iU ‘ ,nK 
Co.; 288 V, Kobe, S. W. Bridges & Co.. 
712 cn Kobe. Order ; 800 cs , Yokohama. 
Chapman 1 ’hem. Eng! Co . 220 bid . Ant- 
werp, Order. 

UARll'M (HliOHlOK Id chIc, Ham 
burg, A. Klipstolu & Co 

BARIUM NITRATE- 2, csk, Hamburg 
Klipsteln & Co. 

BARIUM rKIlOXIDK -10 csk, Ham 
liurg, W A Brown & Co. 

IIKONZE I'OWDKR- 12 cs , Blemeli. L 
F. Drakenfeld & Co. 

UALUIUM < »* LORIBK bhl 

imrir Irving Bank-Col. Trust C o. .33 * dr.. 
Hamburg. Pfaltr. A Bauer; 06 bbl, Ham- 

1*11011 — 2*10 es , Hong Kong, Suzuki 
Co.; 100 ch, Kobe, Nat’l Park Bank 
PANKIN-- 400 bg. London, Brit. Bank 
South America. 400 bg.. Hamburg, t r- 
»r; 200 bg Uotterdam. N. Y Trust ( o. . 

;() bg. Auckland. Asia Bankitig ''M 1 - . 
m «k Wellington, Equitable Trust to., 
!3 bg.’ Hamburg, Bank of Manhattan < o. 
CHALK- 600 big . Antwerp, American 
xnresa Co , 1.500 bg . Antwerp, Irving 

ank-Col. Trust Co.; 400 bg., Antwerp. 
elchard-Coulston, Inc., 300 IfiC. Antwerp, 

. B. Crystal & Co 

CHLOROFORM 3 <*s . Hamburg, Mor- 

oessler A Hasshuftier Chem. t o. *3 csk. 
remen, Hummel A Robinson , 10- , i sk.. 

remen. Am. Exchange Natl Batk M 
(, Hamburg, Elmer A Amend, 10 is, 
amburg. Merck A Co 
('HINA (’LAY - 2.766 tolls, Poae.\. 
ioore & M linger , 1,938 tons. Fowe>\ Eng 
hlna Clay sfiiU'i >’»• ; 6«» "»■»• 

[ammll A Gillespie. 

COPPER SULPHATE - 201 csk., Ant- 

6 COLORN — 3 c*. aniline, Southampton, 

rvlng Bank-Col Trust Co. ; 10 esk. dry, 
oulhampton, Ordet ; 2 csk. dry, Bremen, 

I G Lange & Co . 30 pkg.. Rotterdam. H. 

Met* & Co , 6 bbl. Rotterdam. W.tter- 
raid & Pflster , 11 csk. aniline, Rotterdam, 
t, Bernard, 7 csk. do., Rotterdam. F. Don- 
ers, 3 csk do, Rotterdam Order - 4 csk. 
famViurg Kutroff, Plckhardt & Co. , 15 
kg aniline, « Hamburg. Franklin Imp. & 
Export Co . 26 csk. aniline, Genoa, Am. 
Exchange Natl Bank; 33 csk. do Genoa, 
rvlng Bank. 12 bbl., Havre Larbict olor 
t Chem. Co . 35 csk . Havre. Glegy Co. 

DEXTRINE— 100 bg.. Rotterdam. Spier, 
llnmions Co. ; 50 bg., Rotterdam. Order, 
IURGRAH— -90 bbl.. Antwerp. Lunham * 
vioore • 20 csk . Bremen, C. H. Hilbert ; 
50 bbl.. Bremen. Pfaltz & Bauer. 

DYES — 78 pkg.. Antwerp, Am. Ex- 
ihange Nat’l Bank ; 3 csk., Southampton, 
\m. Exchange Nat’l Bank 
FERTILIZER -- 1.270 bg. nltrogentouB, 
Hamburg. Holllngshurst A Co. ; * 36 

[iOndon. Carter's Tested Seeds, Inc. 

FERROUUROMK — 500 cs., Hamburg, 
Uardv & Rupert 1. 

FERRIC CHLORIDE — 38 bbl., Hamburg, 
Walllnckrodt Chem. Works. 

FUSEL OIL— 22 R ott«rdw* CaJd- 

well * Co ; 16 dr, ’ l 1 

ir„ Hamburg, Maas A Waldsteln , 18 csk., 
Hamburg, Guaranty Trust Co. , U7 or* 

Hamburg, Order. » 


(iAMUlKlt — 621 cs, Smgajion*, Order. 
GLAUBKKN HALT— 200 bbl., Hamburg, 

< irder . . 

GLYCERINE — 125 dr, Buenos Aires, 
Thornett A Fehr ; 305 csk., Marseil es, Or- 
.|«>r, 28. dr.. London, Marx & Rawodeo 
(i|JMH— 1,250 bg. arable, Sudan, Order; 
150 bg arable, Sudan, Anglo-Egyptian 
Bank , 64 bg. damar, Singapore, Paterson, 
Boardman & Knapp; 128 bg damar and 50 
bg copal, Singapore, L. C Gillespie & 
Sons. 256 pkg damar and 64 pkg. copal, 
Singapore, Order; 20 bg copal, Manila, Or- 
,l,t ;tH cs. tragacanth, London, Thurston 
A Brnidich ; 182 bg. copal, Singapore, Bar- 
ing itn.H & Co.; 172 bg copal, Singapore, 
living Rank-Col. Trust Co ; 500 pkg. 
dniiiai Singapore, Order; 23 bg. tfandrac, 
London, G. H, Llncks ; 259 pkg kauri, Auck- 
land, Biown Bros. & Co., 119 es. do.. Auck- 
land, Chfinical Nat’l Bank; 503 cs do., 
Auckland, J D. Lewis, 389 cs. do., Auck- 
land, Irving Bank-Col. Trust to., i5 cm 
do.. Auckland. Guaranty Trust ( o. . 125 
cs ,1„ , Auckland, L. C. Gillespie At Sons , 
637 sks <lo., Auckland, Am Foreign Bank- 
ing Corp . 657 pkg. do., Auckland, order 
300 bg yaceu, Adelaide, W. Schall & Go. , 
too cs damar, Batavia, Bank of Ameiica , 
i.ooo cs damar, Batavia, Nat’l Citv Bank, 
■>bo cs. damar, Batavia, Conti a l union 
Trust Co.. 210 bg damar. Singapore. Bar- 
ing Bros. A Co.; 386 bg damar, Singapore. 
Kidder. Peabody * Co., 70 bg do. Singa 
poie, L. C Gillespie & Son; 50 l>g copal, 
Singapore, order, 462 bg, copal, Singa- 
pore, Bating Bros. A Co , 288 bg eopai, 
Singapore, Fiance, Campbell A Darling, 
j 13 bg. eopai, Singapon . Order. 

HYDROGEN PEROXIDE 61 es, Ant 
wetp. oidet 

IODINE 138 bbl.. Iquiqm , Nash. Wal- 
len & Bangs 

IRON OXIDE — 77 esk.. Liverpool, 
Reieluud-Coiilston, Inc . 10 csk., Liverpool, 

.1 II Rhodes & Co , 72 csk.. Liverpool, E 
M & F. Waldo. 

IKON SULPHATE— 100 bbl, Antwerp. 

( >rder. 

IRON SULPHIDE — 44 bbl., Antwerp, 
Truempv, Faesy & BesthofT. 

LEAD ARSENATE- 451 csk, Hamburg, 
l irder 

LITHOPONK— 1,500 csk, Antwerp, B. 
Moore & Co., 80 csk., Antwerp, E. M. & F 
Waldo. 

MAGNESITE — 8,400 bg , Madras, Order; 
83 csk. calcined, Rotterdam, Order; 105 csk.. 
Rotterdam, Spelden, Whitfield Co. ; 1.085 
pkg., Rotterdam, Innis, Spelden & Co , 
1,260 bg. and 152 bbl calcined, Rotterdam, 
Innis, Spelden & Co. 

MAGNESIUM — 72 bbl. chloride, Ham- 
burg. Spelden, Whitfield & Co. 

M AND ROY E BARK— 4,000 pkg, Singa- 
pore, Order. 

MENTHOL- 75 cs., Kobe, S W. Bridges 
& <’o , 35 cs , Kobe. F A. Cundill A Co . 
25 CS., Kobe. Stanley, Jordan & Co. 

NAPHTHALENE— 285 pkg., Rotterdam, 
Lunham & Moore; 250 bg., Hamburg', 
White Tar Go.; 616 bg , Hamburg, R. W. 

1 3 reef & Co.; 441 bg., Hamburg, Calco 
(’hem Co., 300 bg.. Rotterdam, W C. Jor- 
dan & Bros ; 3,443 bg., Rotterdam, Order 
NUX VOMICA- 341 bg., Cocanada, Or- 
der. 

OCHER —125 esk„ Marseilles, J. L. 
Smith & Co ; 90 csk., Marseilles, F. B. 
Vandegrlft & Co.; 290 csk., Marseilles, Am. 
Exchange Nat’l Bank ; 24 bbl, Marseilles, 
Osborn & Co. 

oils— C od— -300 csk., St. Johns, Na- 
tional OU Products Co. ; 330 csk., St. Johns. 
R Badoock & Co.; 260 csk., St. Johns, 
Bow ring & Co.; 200 csk., Bergen, Fidelity 
Union Trust Co. Castor — 140 bbl., Ant- 

werp, Order. China Wood — 59 csk., Rot- 
terdam, Order; 25 dr., London, A. A. Stil- 
well & Co ; 760 tons (bulk). Hankow Bal- 
four, Williamson & Co. ; 1,557,866 lb. in 
bulk. Hong Kong, Mitsui & Co. Coconut 
—107 pipes, Cochin, Order; 875 tons (bulk) 
Manila, Spencer Kellogg A Sons. Linseed 
—100 bill , I iondon. Order ; 681 bbl., Rot- 
terdam. Nat’l Lead Co.; 286 bbl. Rotter- 
dam Smith. Wethmann Oil Co. ; 146 bbl., 
Rotterdam. T»ckwood Co. ; 574 bbl Rot- 
terdam. W. Benkert Co. ; 143 bbl.. Rotter- 
dam. Meteor Products Co. ; 171 bbl., Rot- 
terdam, Order; 598 bbl., London, W. R. 
Grace A Co ; 599 bbl., London, Balfour, 
Williamson A Co. OlWe Oil ^ Foots — 100 
bbl.. Seville, Nat'l City Bank; 146 osk.. 
Leghorn, Am. Co, for Int;i Comm.; 100 
bbl, Naples, F. Boehm, UA > : 400 bbU, 
Naples, Order, Palm-— '201 osk., Rotterdam, 


African & Eastern Trading Co.; 100 csk., 
Liverpool, Fourth St., Nat’l Bank; 306 csk., 
Liverpool, D. Bacon : 294 csk., Liverpool 
Niger Co. 110 csk., Liverpool, Order; 128 
csk., Hamburg, African & Eastern Trad- 
ing Corp.; 258 csk.. Hamburg, Order; 79 
bbl., Bela wan Deli, fcat’l City pank. Palm 
Kernel- 59 csk.. Liverpool Niter Co. 
Perllla — 400 bbl. ."Danen, Balfour, WtlHapi- 
son A Co , 100 bbl., Kobe, Mitsui A Co. ; 
150 bbl., Kobe, Bank of N. Y. Sesame— 
291 bbl., Rotterdam, Nat’l City Bank. 

OIL 8EKDH— Castor— 42,973 bg., Co- 
canada, Order; 2,296 bg., Para, Central 
Union Trust Co ; 1,782 bg., Santos Bank 
of N. Y & TruBt Co. Linueed — 69,018 bg., 
Buenos Aires, Order; 8,700 bg., Rosario, 
Order, 26,764 bg„ Rosario, L. Dreyfus « 
Co. ; 16,609 bg., Buenos Aires, Order ; 124,- 
944 bg., Buenos Aires, Order; 8,111 tons, 
Buenos Aires; L. Dreyfus & Co. ; 17,4ol 
bg., Rosario, Order; 6.127 tons, Rosario, 
Spencer Kellogg & Sons. 

PITCH — 12 bbl., Liverpool, Order. 
PYRIDINE -10 dr., Rotterdam, P. E 
Falkingham; 5 dr do., Rotterdam, Meteor 
Products Co.; 24 dr., Rotterdam, Lunham 
& Moore. 

POTASSIUM HALTS— 100 dr. perman- 
ganate, Rotterdam, J. D. Lewis ; 2,000 bg. 
muriate and 50 bbl. sulphate, Bremen, A. 
Vogel; 88 csk. nitrate E. Suter & Co. ; 10 
dr. permanganate, Hamburg, Equitable 
Trust Co. , 648 dr. caustic, Hamburg, A. 
Klipsteln & Co ; 29 csk. salts, Hamburg. 

A Klipstmn & Co. ; 93 dr caustic, Ham- 
burg Order ; 43 csk. carbonate, Hamburg. 
Order; l,u25 pkg. cholrate, Marseilles, Asia 
Banking Corp.; 250 bbl. chlorate, Mar- 
seilles, Order, .100 dr. perchlorate, Mar- 
seilles, order; 49 csk. prussiate, Liverpool, 
Order- 100 dr permanganate, Hamburg, 
Order; 4,500 bbl. chlorate, Hamburg, Or- 
der, 30 csk. metablBulphile. Hamburg, Or- 
der; 3,000 bg. muriate and 3,000 bg. sul- 
phate, Hamburg, Order; 2,250 bg. muriate, 
Antwerp, Soc Comm, des Potasses de Al- 
sace , 1,250 csk. chlorate, Antwerp, Order, 
225 esk do, Marseilles, Order. 

QUICK SILVER — 60 fl., Vera Cruz, 

I ’oil Ion A Poirier; 1,000 fl.. Alicante, Haas 
Bros , 60 fl . Genoa, Order. 

QUEBRACHO- 25,053 bg., Buenos Aires, 
Tannin Corp. 

SHELLAC — 590 cs., Hangkok. Order, 
300 bg., Txmdon, Order; 29 cs„ Hamburg, 
A. Murphy A Co. ; 26 bg , Hamburg, Irving 
Bank-Col. Trust Co. 

SODIUM HALTS -■ 7,603 hg. nitrate. 
Iquique, Wessel, Duval A Co.; 10,355 bg. 
Iquique, E 1 du Pont de Nemours & Co.; 
93 bbl.. phosphate. Antwerp, A. Klipsteln & 
Go.; 62 dr., sulphite Hamburg, Order; 150 
cs., chlorate, Genoa, C. W. Campbell ; 12 
csk., prussiate, Liverpool, Order; 200 csk. 
hyposulphite, Hamburg. Order; 160 bg. sili- 
cate, Hamburg, Order; 216 csk. nitrite. Bre- 
vik, Order , 4,105 bg. synthetic nitrate, 

Brevik, Order ; 7,815 bg, nitrate, Antofa- 
gasta, W H. Grace A Co. ; 9.851 bg. ni- 
trate. Iquique, W. R Grace A Co. 

SULPHUR — 15 csk. refined, Liverpool, 
McKesson A Robbins; 6 csk. do., Liver- 
pool. Mallinckrodt Chem. Works; 40 cs. 
refined, Hamburg, Order. 

SUMAC — 1,050 bg., Palermo, Natl City 
Bank ,910 bg., Palermo, Order. 

TALLOW— 147 csk., Buenos Aires, Bank 
of the Manhattan Co ; 273 tc., Montevideo, 
Battery Park Nat’l Bank ; 161 csk., Buenos 
Aires, Swift A Co.; 152 pkg, Montevideo, 
Swift & Co. 

TARTARr— 276 bg„ Seville, Order: 220 
bg., Marseilles, C. Pfizer A Co. ; 427 bg., 
Marseilles. Tartar Chem. Co.; 306 bg., 
Alicante, Tarter Chem. Co. 

THORIUM NITRATE— 50 cs, Hamburg, 
American, Kruger A Toll Corp. 

TUMERIC— 507 bg, Cochin, Order: 29 
bg, Aleppey, Darragh, Small A Co. 

VEGETABLE TALLOW— 500 pkg., Han- 
kow, Am Linseed Co. 

WAXES— 87 bg bees. Antwerp, Elbert 
A Co.; 222 pkg. earnauba, Ceara, Lazard 
Freres, 222 pkg do. Ceara, Nat’l Park 
Bank; 800 bg paraffine, London. Asiatic 
Petroleum Co. ; 283 bg. earnauba, Para, 
Int’l Acceptance Bank ; 177 bg. do, Para. 
Lazard Freres; 967 bg do, Para, Natl 
City Bank ; 167 bg k do, Para, Strohmeyer A 
Arpe ; 910 bg do, vara, Order. 

WHITING— 2,000 bg, Antwerp. Brook- 
lyn Trust Co. 

ZINC CHORIDB— 188 csk, Hamburg, 
Order 17 bbl. Hamburg, Order. 

ZINC oxide — 100 csk, Rotterdam, E. 
1C. R F. Waldo. 
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General Chemicals 

Acetic anhydride, 85%, drums 11> $0 38 

Acetone, drums lb. .25 - 25* 

Void, acetic, 28%, bbl 1 00 lb. 3 38 - 3 50 

Acetic, 56%, bbl 100 lb. 6 75 - 7 00 

Glacial, 99J%, bbl I00#>. 12 00 - 12.50 

Boric, bbl lb 1 0i ~ 

Citric, kegs lb. 49 - .52 

Formic, 85% 

Gallic, tech 

Hydrofluoric, 52?,' , carboys 
Lactic, 44%, tech., light, 

bbl 

22';, tech , light, bbl . 

Muriatic, 18" tunkH I Of 
Muriatic, 20°, tanks, 101 
Nitric, 36°, carboys... 

Nitric, 42 n , carboys 

Oleum, 20*',' , tanks 

( Ixalie, cryst ids, bbl. 

Phosphoric, 5 O' , carboys 

Pyrognllic, resublimcd 

Sulphuric, 60°, tanks 
Sulphuric, 60°, drums. 

Sulphuric, 66", tanks .. 

Sulphuric, 66° drums . 

Tannic, l 1 S P , l)bl .. 

Tannic, tech , bbl . . 

Tartaric, imp. crv« , bbl . 

Tartaric, imp , powd , bbl. 

Tartaric, domestic, bbl.. 

Tungstic, peril) . 

Alcohol, butyl, drums, f o b 
works 

A 1 e o h o 1 ethyl (Cologne 
spirit). bbl . 

Fills I, I'lOnf V S P.bbl 
Alcohol, methyl (see Methanol) 

Alcohol, denatured, 190 proof 
No. 1, special bbl . 

No. I, special, dr 
No. I, |H8proof,bbl 
No 1, 188proof,dr 
No 5, 1 88 proof, bbl .... 

No 5, 1 88 proof, dr 
A him, ammonia, lump, bbl 
Potash, lump, bbl . 

Chrome, lump, potash, bbl 
Aluminum sulphate, com , 
bags 10 

Tron free bags 
Aqua ammonia, 26°, drums 
Ammonia, anhydrous, cyl 
Ammonium carbonate, pond 
cusks, imported 
Ammonium carbonate, powd 
domestic, bill 

Ammonium nitrate, tech., 
casks 

Amyl acetate tech , drums .. 

Arsenic, white, powd , bbl ... 

Arsenic, red, powd . kegs 

Barium cnrbonnt e, bbl. . 

Barium chloride, bbl 

Barium dioxide, drums. . 

Barium nitrate, casks 

Barium sulphate, bbl 

Blanc fixe, dry, bbl. .... 

Bleaching powder, f .o.b. wks , 

drums 10 

Spot N. Y. drums 10 

Borax, bbl 

Bromine, cases 

Calcium acetate, bags 10 

Calcium arsenate, dr 

Calcium carbide, drums 
Calbium chloride, fused, drum* 

Gran, drums 

Calcium phosphate, mono, 

bbl 

Camphor, cases 

Carbon bisulphide, drums . . . . 

Carbon tetrachloride, drums . 

Chalk, p r e e i p.— domes! ic, 

light, bbl 

Domestic, heavy, bbl 

Imported, light, bbl 

Chlorine, liquid, cylinders — 

Chloroform, teen., drums. . . 

Cobalt oxide, bbl 

Copperas, bulk, f.o.b. wks. . . . 

Copper carbonate, bbl. .... . 

Copper cyanide, drums. . . 
Coppersulphate,crys.,bbl., 1001b. 6 00 - 

Crcaiwof tartar, bbl lb. 25% 

Epsom salt, dom., tech., 

bbl 100 lb. 190- 2.15 

Epeom salt, imp., tech., 

base 1,00 lb. 1.00- 1.15 

Eptom salt, UJ9.P., dom’ 

bbl 100 lb. 2.50- 2.60 

Ether, U.8.P., drama lb. .13- .15 

Ethyl Metain, oom., 85%. 

drama gal. .80- .85 

1.« 


lb. 

14 - 

.16 

Ih 

45 - 

.50 

11* 

12 - 

■ 124 

lb 

11% 

.12 

11) 

05% 

06 

111 

90 - 

1 00 

lb. 

1 00 - 

1 10 

lb 

04% 

05 

lb 

.06 - 

06* 

ton 

18 50 - 

19 00 

lb. 

.13% 

■ 13] 

11. 

07% 

08 ) 

lb 

1 50 - 

1 60 

ton 

9 50 - 

II 00 

ton 

13 00 - 

14 00 

ton 

16 00 - 

6 50 

ton 

20.00 - 

21.00 

11. 

.65 - 

70 

lb. 

.45 - 

50 

lb 

.37 - 


lb 

37 - 


lb 

.37% 


lb 

1.10 - 

L20 

lb. 

.26 - 

.28 

gal. 

4.75 - 

4 95 

gal 

4.70 - 


gul 

.39 - 

41 

gnl 

. 33 - 

35 

gnl 

40 - 

42 

gal 

34 - 

)6 

gnl 

38 - 

40 

gal. 

32 - 

14 

lb. 

03% 

oi; 

lb 

02] - 

(H] 

lb 

05% 

-054 

lb. 

1 50 - 

1 65 

Il> 

02% 

.02} 

II. 

06% 

.07} 

11. 

30 - 

,30j 

lb 

09% 

.10 

11. 

13 - 

.14 

lb. 

10- 

II 

gnl 

3 50 - 

3 75 

lb 

14% 

. 15 

lb 

14% 

Ml 

ton 

78 00 - 

80 00 

ton 

90.00 - 

95.00 

ll>. 

18 - 

.18) 

lb. 

08 - 
04 - 

.08} 

.041 

lb. 

.04 - 

.041 

lib. 

1.90 - 


Mb 

2.40 - 


Ib. 

.05% 

.051 

II. 

.28 - 

.30 

)ll> 

4.00 - 

4.05 

lb. 

.17 — 

. 18 

lb. 

.05% 

.05] 

ton 

22.00 - 

23 00 

ton 

28.00 - 

30 00 

lb. 

.06% 

.07 

Ib. 

.86 - 

.88 

lb. 

.07 - 

.07* 

lb. 

.09% 

.10 

lb. 

.04% 

.04* 

lb. 

.03% 

.031 

lb. 

.04% 

.05 

Ib. 

.06 - 

.06J 

ll>. 

.35 - 

.38 

lb. 

2 10- 

2.25 

toll 

19 00 - 

20.00 

lb. 

.19 - 

.20 

lb. 

.47 - 

.50 


6.25 

.261 


T HESE prices are for the spot 
market in New York City, but 
a special effort has been made 
to report American manufacturers’ 
quotations whenever available. In 
many cases these are for material 
f.o.b. works or on a contract basis 
and these prices are so designated. 
Quotations on imported stocks are 
reported when they arc of sufficient 
importance to have a material 
efTeqt on the market. Prices quoted 
in these columns apply to large 
quantities in original packages. 


. 02 % 
.08 - 
.28 - 

.031- 
.17 - 
.80 - 
2.00 - 


. 0 ) 

.Oil 

.50 

.04 

. 17 * 

1.21 

2.25 


lb. 


rank* lb 

. ... lb 
11* 
lb 
lb 
l!> 
lb 

plT t«»|1 

2801b 
lb 
Hi 
11> 
lb 
gal. 

£ 

lb. 

Il>. 
lb 
lb. 

lb 


lb 

lb 

lb. 


Formaldehyde, 40%, bbl . lb. 

Fullers earth — imp , powd., net ton 
Fusel ml, ref., drums. . gal 

Fusel oil, crude, drums gal 

Glaubers suit, wks , bags. 100 lb 
Gluuhers suit , imp , bags 1 00 lb 
Glycerine, c p , drums extra lb 

Glyeeiine, dynamite, drums lb 

Glycerine, eiudc 80‘ loom- lb 

Iodine, resuhhmed . lb 

Iron oxide, red, casks . . lb 

Load* 

White, basic carbonate, dry, 
casks . 

White, biuucNulphati 
White, in oil, kegs... 

Bed, dry, casks .. 

Bed, in oil, kegs 
Lead aeetate, white cr\s , bill 
Brow n, broken, casks 
Lead arsenate, nowd ,bbl 
Lime-Hydrated, bbl.. . 

Lime, Lump, bbl 
Litharge, comm .casks... 

Lilhoplione, bags 

m bbl 

Magnesium curb , tcoli , bags Hi 
Methanol, 95',, bbl 
Methanol, 97' , , bbl 

Niekel salt, double, bbl . 

Nickel salts, single, bbl. . 

Phosgene 

Phosphorus, red, cases , . 
Phosphorus, yellow, cases 
Potassium bichromate, casks 
Potassium bromide, gran , 

bbl 

Potassium carbonate, 80-85", , 
calcined, casks. 

Potassium chlorate, powd. 
Potassium cyanide, drums 
Potassium, first sorts, cask 
Potassium hydroxide (caustic 

potash) drums H> 

Potassium iodide, cases lb. 

Potassium nitrate, bbl. , . H*. 

Potassium permanganate, 

drums 

Potassium pruasiate, red, 

casks 

Potassium prussiate, yellow, 

casks . . . • 

Salatnmonian, white, gran., 
rusks, imported . . . 
Salammnimu , white, gran , 

bbl., domestic 

Gray, gran. .casks 

Salsoda, bbl 100 lb. 

Salt cake (bulk) ton 

Soda ash, light, 58% flat. 

bags, contract 100 lb. 

Soda ash, light, basis, 48?;, 
bags, contract, f.o.b.. . 

wks 100 lb. 

Soda ash, light, 58%, flat, 

bags, resale 1 00 lb. 

Soda ash, dense, bags, con- 
tract, basis 48% 1 00 lb. 

Soda ash, dense, in bags, 

resale ,1001b. 

Soda, caustic, 76%, solid. 

drums, fa.s 100 lb. 

Rods, caustic, basis 60?;. 

wks., contract 100 lb. 

Roda, euustic, ground and 

flakp, contracts 100 lb. 

Soda, caustic, ground and 

flake, resale 1001b. 

fiodium acetate, works, bags., lb. 
Sodium bicarbonate, bbl. . . 100 lb. 
Sodium bichromate, casks.. . . lb. 
Sodium bisulphate (niter cake) ton 
Sodium bisulphite, powd., 

(L8.P.,Wbi lb. 

Sodium chlorate, kegs lb- 

Sodium chloride long ton 

Sodium cyanide, oases lb. 


$0. 14]- *0. I5i 
30 00 - 32 00 


lb. 

lb. 


lb 

lb. 


lb. 

lb. 


3 55 - 
2 50 - 
I 20 - 

85 - 
17). 

mi- 

ll 

4 53 - 
12 - 


4.05 
2 60 
I 40 
.95 

ifii 
111 
4 05 
18 


.09% 
,09% 
.12 - 
. 11 % 
.13}- 

.23 - 
16 80 - 
3.63 - 
. 101 - 
.07 - 
.07 - 
.08 - 
1.18 - 
1.20 - 
.I0J- 

.11% 
.60 - 
35 - 
30 - 
11% 

19 - 

.06% 
07% 
45 - 

09 

08% 
3 65 - 
.06% 


.14 

.12 

.15 

.14 

.24 

17 00 
3.65 
.11 
.07! 
.071 
.081 
1 20 
1.22 


.75 

40 

35 
• 111 


07] 

.08 

.50 

.091 

.09 
3 75 
.071 


034- 

ill: 


.041 

•oj! 


Sodium fluoride, bbl lb. 80.091- 90 IQ 

Sodium hyposulphite, bbl . . lb. 

Sodium nitrite, casks lb. 

Sodium peroxide, powd., canes lb. 

Sodium phosphate, dibasic, 

bbl . lb. 

Sodium prussiate. y cl. drums lb 

Sodium silicate (40°, drums) 100 lb. 

Sodium silicate (60°, drums) 1001b. 

Sodium sulphide, fused, 60- 

62% drums. H>. 

Sodium sulphite, orya., bbl . lb 

Strontium nitrate, powd ,bhl. lb 
Sulphur chlonde, yel drums, lb 
Sulphur, crude .... ton 

At mine, hulk. . . ton 

Sulphur, flour, bag 100 lb 

Sulphur, roll, nog . . 1 00 lb. 

Sulphur dioxide, liquid, ovl., . lb. 

Talc — imported, bags . ton 

Talc— -domestic powd , bugn. ton 
Tin bichloride, bbl lb. .12% 

Tm oxide, bbl . . II*. . 5ft - 

Till crystals, bbl. lb .35% 

Zmc carbonate, bags. . lb. .14- 

Zino chloride, gran, bbl lb. .06- 

Zine cyanide, drums.. lb. ,37 - 

Zinc oxide, , lead tree, bbl. lb. . 08 - 
5' , lead sulphate, bags lb ,07% 

10 to 35 % lead sulphate, 
bags . lb 07 - 

French, red seal, hags lb. 09% 

French, green neal, bugs . lb .10% 

Fieneh, white neiil, bbl lb 12 - 

Zinrmilphatc, hbl,. 10011* 2.30 - 

Coal-Tar Products 


20 - .21 


.36% 37 

.07- .07] 


.07]- 


1.20 

26 00 - 


.08 

.09 

I 40 
28.00 


I 60 - 1.67 


1.20 - I 30 
1.75- 1.80 

1.171- 1.20 
I 85 - 


.041- 
0 ) 1 - 

.05 

18.00 - 20.00 
16 00 - 18.00 
2 25 - 2.35 
2.00- 2.10 
.08 - .08* 
30 00 - 40.00 
18 00 - 25.00 
.131 

".W 

• M* 
.07 

.38 
.081 


1 90 
3.40 


2 50 - 2.60 
3,80- 3.90 


3.72J- 
.05% 
2 . 00 - 
.08% 
6.00 - 

, 2 :§ 8 : 


.061 

2.50 

081 

7.00 

.041 

.07 

13.00 

.23 


Alpha-naphthol, crude, bbl . . 

lb 

$0.65 - 

$0.80 

Alplia-naphthul, rel , bhl 

Ib. 

75 - 

.90 

Alpha-nanhthvhunine, bbl... . 
Aniline oil, drums 

Ib. 

.35 - 

.37 

lb. 

. 16 - 

.161 

Aniline salts, bbl ... 

Ib. 

.24 - 

.25 

Anthracene, 80%, drums. . 

lb. 

.75 - 

1.00 

A n t h r ft c e n e, 80", , imp , 




drums, duty paid. . . 
Anthruquinonc, i9”,, paste, 

Hi. 

.70 - 

.75 

drums 

Ib 

70 - 

.75 

Benzuldehyde H.S.P., carboys 

lb 

1 40 - 

1.45 

tech, drums 

lb 

75 

80 


Benzene, pure, wntnr-wlnt . 

tanks and drums gal 30- 

Benzrue, 90",' , tanks &, drums gal. 27 - 
Benzene, 90%, drums, resale, gnl. . 40 - 

Benzidine base, bbl lb .85- 

Betizidine sulphate, bbl lb. .70 - 

Benzoic acid, U S.P., kegs ... lb. .72 - 

Benzoate of sod#, TFS.P., bbl. 11), ,57- 

Benzyl chloride, 95-97"; , ref , 

dnim# , lb. .45- 

Benzyl chloride, tech., drums lb. .30- 

Beta-iiuphthol, nubl , bbl... lb. . 55- 

Beta-nnphthol, tech., bbl 11*. . 221- 

Bet a-naphthylamine, tech, . *Jb. ,80- 

Carbazol, bbl, lb. .75 - 

Gresol, IT 8 P., drums lb. .25- 

Ortho-cresol, drums lb. .28 - 

Cresylic acid, 97%, resale, 

drums gal. 1 30 - 

95-97%, drums, resale. . . . gal. 1.20 - 

Dichlorbcnzonc, drums.... II*. .07 - 

Diethylaniline, drums lb. .50- 

Dimethylanllinr, drums lb. .42 - 

Dmitrobensene, bb. . lb. .19- 

Dinltroclorbenzene 1 . bbl lb. . 22 - 

Dinit, ronaphthslen", bbl lb. .30- 

Dinitrophenol, bbl lb. .35- 

Dinitrotoluene, bb| lb. .20- 

Dip oil, 25%, drums gal. .25- 

Diphenylamine, bbl Ib. .50 - 

H-aoid.bbl lb. .82 - 

Meta-phenylenediamine, bbl. lb. 1.00 - 

Mirhlers ketone, bbl lb. 3.00- 

Monochlorbensene, drums. . . 11*. - .08- 

Monoethylsniline.drums. . . . lb. . 95 - 

Naphthalene, flake, bbl lb. .09 - 

Naphthalene, balls, bhl lb. .09% 

Naphtliionatcof sods, bbl.. . lb. .58 - 

Naphthionic acid, orude, bbl. lb. . 55 - 

Nitrobenzene, drums lb. .10- 

Nitro*napbthalene,bbl lb. .30- 

Nitro-tolucne, drums lb. .15- 

N-W acid, bbl lb. 125- 

Ortho-amidophenol,kegs, . . . Ih. 2.30- 

Ortho-dichlorbeneene, drums lb. .17 — 

(Vtho-nitropherioI,bbl . lb. .90 - 

Ortho-nitrotoluene, drums. . . lb. .10- 

Ortho-toluidine,bbl lb. .14- 

Para-amjdophenol, base, kegs 1b. 1.20- 

Para-amidophenol, HO. kegs lb. 1.25 - 

Para-dichiorbenxene, bbl. . . . lb. .17- 

Paranitraniline, bbl lb. .74 - 

Para-nltrotolucnc, bb! lb. .60 - 

Para-phenylencdiamine, bbl. lb. 1.45- 

Para-toluldlne.bbl ... , lb. .95- 

rhthaHo anhydride, bbl lb. .35 - 

Phenol, U.S.P., drums Ih. .55- 

Picrioaoid.bbL lb. .20 


nenoaoKi. ddi. m. .xv- 

Pyridine, dom., dnmyi gal. nominal 


.32 

.30 

.33 

.90 

-75 

75 

65 


.35 

.60 

.23 

.90 

.90 

.29 

.30 


1.25 

.09 

.60 

.43 

.20 

.23 

.32 

.40 

.22 

.30 

.52 

.90 

1.05 

3.50 

.10 

1.10 

.091 

. 10 * 

.65 

.60 

.12 

.35 

.17 

1.30 

2.35 
.20 
.92 
.12 
.15 

1.30 

1.35 

M 

.65 

1.50 
.98 




CHEMICAL AND METALLURGICAL ENGINEERING 
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Pyridine, Imp., Irtimi# 

/{eaoreinol, t«ch,, kega 

Resorcinol, pure, kegs 

R-ealt, bbl 

Balicylic acid, tech . bbl 

Salirylin acid, IT S p , bbl . . 
Solvent naphtha, wnter- 
w hit «•, drums 

(’rude, drum;' ’ . . 

ftulphnmlie and, rrude, bbl.... 

Th mein bun Slide, kegs . . . 

Tiduidinc, kegs 

Tithlldine, mixed, kegs 

Toluene, t n nl earn 

Toluene, drums 

X* b linen drums 

Xvlene, pure, drums 
X \ Irne, corn , drums 
X ylene, com , tanks. . 

Naval Stores 

Rosin B-I bbl 
If own 1 1-1, bbl. 

Ifohin K-N , bid 



$2.50 - 
1.40 - 

$2.75 

1.50 

lb. 

2.00 - 

2.25 

lb. 

.55 • 

.60 

Ib. 

.47 - 

.48 

lb. 

.30 - 

.52 

gat. 

.37 - 

40 

gal. 

.24 - 


lb. 

.18 

•'20 

lb. 

.35 - 

.38 

lb. 

1.20 - 

1 30 

lb. 

30 - 

.35 

gal. 

.30 - 

.35 

gal. 

.35 - 

.40 

ik 

.45 - 

.47 

gnl 

.75 - 

1 00 

gal 

. <7 - 


gal 

.32 - 



It,, -in W C. -\\ W , bbl. 
Wood r< ihiti , bbl 
Turpentine, spit its of, bbl 
Wood, sleum (list , bbl 
Wood, deal dist , bbl 
Pine tar pilch, bbl 
Tur. kiln burned, bbl.. . 


280 lb. 
280 lb. 
280 1b. 
280 11, 
.280 II. 

gnl 
. tral 
gal 
200 it, 

, 500 }b, 
500 1b 


I 08 

I 04 


7 50 
6 10 


r, oo 
t i oo 
I? oo 


Hihii oil, first 

run, bbl 

g)d 

4 r > 


1 mb 

•t , Tin key 

bid 

|{c«<m oil, seem 

d run, lil)| 

gal 

48 


( iris nc- 
bid 

( ’hroim , 

C P bud 

I’m in ml, i h ir< 

run, bid 

gal 

'>2 



lemUdd 

Pine ml, stcim 

lllSt 

gal 

80 


dim 

ne, eomme 

Pine ml, pure, 

lest (list 

gal 

73 - 


P ilia 

hull. 

40, tins 

Pine tar nil, n 


gal. 

48 - 


Beds, ( 

ai mine No 

Pine tar ml, 

crude, tanks 


M\ 

< >\ldi 

■lid, easks 


f n b lack 

son v die, Fla . , 

gnl 

32 - 

I’ara 

loner, kegi 

ish.bld 

Pine tar ml. do 

tilde ri f , bid . 

gnl 

- 

.75 

\ arm 

uliuti, r.ngh 

Pine tar, ret , t 

Inn, bid 

gal 

- 

.25 

Ylllnw, 

( ’hrmne, ( 

’ P bills 

Ptnewood ciei 

mote, let bbl 

ga! 


.52 

Oehe 

r, I Veneli, e 

asks 


Animal Oils and Fats 


Degras.hbl 


II) $0 0 3,- 

$0 04 1 

Grease, yellow 

,hb| 

lb 

07% 

07; 

1 .aid ml, Extr; 

. No l.ldd 

gnl. 

90 

92 

Ni atslnotnll , 

20deg.bbl .. 

gal 1 

1 30 


No 1 , Idd 


gal 

92 

94 

Oloo Steaiine 



10* 


I(ed oil, dis! ill 

ed d p bill 

lb 

1 1 

II. 

Saponified 1 

Idd 

lb 

1 1 

II 

Tallow , ext ra , 

loi .SI 

lb 

08 


Tallow ml, aer 

dies’, , bid 

gal 

94 

96 


Vegetable 

Oils 




Castor oil, No 1, bbl 
Cantoi oil, i\o I. bbl 
(’lunawood oil, bbl 
(’oeoimt oil, ( '( \ h»n, l)bl , 

( Vs Ion, tank , \ 5 
Coconut ul, ( Whin, bbl 
Corn oil, crude, 1.1,1 

( 'i ude I ’inks, (l < , b mill ' 
Cottonserd oil, mule (f o b. 
milb, tanks 

Rummer \ ellow . bbl 
Winter velb.w. bbl, 

Linseed oil, raw, par lots, bbl 
Kiiw, tank ears (don, ) 

1 tolled, ears, bbl (doth ) 

Olive oil, denatured, bbl 

Sulplnu , Hoots! bbl . 

Palm, I.anns, casks 

Niger casks , . t 
Palm kernel, bbl 
Peanut ml, crude, tanks (mill) 
Peanut ml, refined, bill 
Per 11a, bbl 

Rapeseed oil, refined, bid , 
Rapeseed oil, blown, bbl 
Sesame bbl 

Soya bean ( Manehut i in', bid 
Tank, folt Paeil eeo.isl 
Tank, (I .. b \ 5 > « 


lb 

lb 

lb, 

gal 

Rid. 

lb 


$0 14 
14; 

54 - 
10 - 
08 J- 
. 10 % 
. 171 - 
. 10 - 

.oo; 

. 12 - 
i'l- 
% \ 14 - 
I ()*> - 
I 16 -. 
I 10 - 
t m- 
.071- 
07 i 
.09% 

. 13% 
.17 - 
. 16 % 
.84 - 
00 - 
11% 
.15 - 
.101 
10% 


55 

101 

00 

.101 


toil $65 00 -$67.00 


Sumac, (pound, baas . . 

Sumac, domestic, bags ton 

Starrh, corn, bogu 1 00 lb 

Tapioca flour, bags lb. 

Extracts 

Archil, cone , bbl . lb. 

Cliinfnut, 25*, tannin, tanka. lb. .02- 

I )ivi-divi, 25' , tannin, bbl . lb .04- 

!• list ir, crystals, bbl. H> .20- 

Fustu.li-juid, 42 ,bbl lb 08- 

Gambicr.liq , 25* , tannui, bbl. lb 08 - 

1 Jemal me i rys , bbl lb 14 - 

Hemlock, 2V, tannin, bid lb 04 - 

lly perme, solid, drums lb .24- 

Hvperiuc, liquid, 5 1‘ , bbl. . lb .14- 

I,iiicw(»od, erys . bbl . .. lb. . 1 9 - 

I nj’W’und, lif] . 5 1 J , bbl. . lb. .09- 

(juebraeho, solid, 65*’, tannin, 
bbl .. 

Sumac, dom., 51", Idd. 


Blacks ( arboiiKHS, bags f n b 

Will ks 

Lampblack, bbl 
Mim i.il, bulk 
Blu*s Bionzi.bld 
I'ru.sntlf, bbl 
( lit mini on , bbl 
Bi ow uh, Vienna, 1 tnl , bbl 
i, I lomestie bbl 


40.00 - 42.00 
2.97- 3.07 
.05J- .06} 

$0.17 - $0.18 
.03 
.05 
.22 
09 
09 
18 
.05 
.26 
.17 
.20 
.10 


.09; 

08 

.07; 


*•»$ 

.85 

.<>1 

.12; 

101 

l«i 


Fish Oils 


Cod. Newfoundland, bbl 
Menhaden, light pressed, bbl. 
White blenched, bid 
Blown, bbl 

Crude, tanks (l oh laetorv) 
Whale No. I crude, tanks, 
coast . 

Winter, miturt.l.bld 
Winter, blenched bbl 


$0 70 
76 


$0 72 


.78 - 
82 - 

50 

.07% 
76 - 
79 - 


Oil Cake and Meal 


Coconut cake, bags 
Copra, sun dried, bags, te i I ) 
Pun dried Partite const 
Cottonseed meal, tob in lilts 
Linseed cake. bugs. 

Linseed meal, bar.* 


ton $32 00 - . 
Ib 051 - 

lb . 051- 

ton 38.00 - 
ton 36 00 - 
ton 38 50 - 


Waxes 

Baybem.bld 
Beeswax, erode, bags 
Beeswax, refuted, light, bags . 
Beeswax, pure white, eases 
f ’andellila, bugs . 

Carnauba, No I, bags 

No. 2, Noith Country, bags 
No 3, North Country , bags 
Japan, eases . 

Montan, crude, bags.. 

Pandit tic, crude, mutch, 1 05- 
1 10 tu p, , . 

Crude, scale 124-1 26 m p., 
bags . 

Kef , 1 18- 1 20 m p , bags, 
lief , 125 m p .bags .... 
lfef. 128-1 3l)in p ,bags. 

Ilef , 1 33- 1 35 m p , bags 
HoP, 1 35-137 m p .bags 
Stearic acid, sgle pressed, bags 

I louble pressed, bags 

Triple pressed, bags 

Fertilizers 

Ammonium sulphate, bulk, 

f.ob works 100 lb 

F a.s double bags 100 lb 

Blood, dried, bulk uni 

Bone, raw\ 3 and 5(1, ground . ton 
Fish scrap, dom , dried, wks.. uni 
N it rat e of soda, bags . 1 00 lb. 

Tankage, high grade, f.o.b. 
Chicago unit 


Ib. 

.04% .05 

II). 

.06*- .07 

ors 


n, 

$0 16 - *0 18 

it, 

17 - 40 

toll 

35 00 - 45 00 

II, 

55 - .60 

lb 

55 - 60 

Ib 

08 £ .35 

Ib 

06 - .14 

lb 

03J - 04 

lb 

04 - 04* 

lb 

.32- .34 

Jb 

.12- .12*. 

Ib 

.31)- 35 

11) 

4.50 - 4 70 

lb 

10- .14 

Ib 

1.00 - 1 10 

Ib. 

1 30 - 1 32 

Ib 

. 20 - 21 

Ib 

S 

.02!- -03 

Ib 

$0.28 - $0 30 

lb. 

.19*- 20J 

lb. 

. 32 - .34 

Ib 

.40 - .4! 

lb 

.23 - .24 

lb. 

.42 - .43 

Ib. 

.23- .23* 

lb. 

. 19 - . 1 9l 

11). 

.14}- .15* 

lb. 

.041- .04* 

lb. 

.04% .04*. 

lb. 

.03- .03* 

lb. 

.03%.,. . 

lb. 

.03%... 

lb. 

.04% ,04| 

lb. 

.05 - 

lb. 

.05% .05* 

Ib. 

.13 - 

lb. 

.14%. .. . 

lb. 

.15% .16 


$3.25 - $3.30 

3 85 - 3.90 

4 25 - 

27 00 - 30.00 
4 00 - 
2.60 - 


3.25 - 


2.65 
3 50 


Phosphate rock, f o.l>. mines, 

Florida pebble, 68-72*,; .. . ton $4.00 -$4 50 
Tennessee, 78-80* , .. ton 8 00 - 8.25 

Potassium niuruite, 80*,’ .bags ton 34 55 — 

Potassium sulphate, bags bnsis 

90% . . ton 43 67 - 

1 >ouble manure sail , . . ton 25 72 — 

Kmmt ton 7 22 — . . . . 

Crude Rubber 

Pura — Upriver fine. . , . ll» $0 26% 

Ppriver coarse lb. .23 - , , . 

Ppriver caiieho ball. lb. 25 - 

Plantation — hirst Jutes crepe lb. .271- 
Ribbed smoked sheets lb. .27% 

Brown crepe, t‘ ‘ 
clean 

Ainber crrj>e No 1 


Dye & Tanning Materials 


Albumen, blood, bbl 
Albumen, egg, tech, kegs 
Coehnctd.bftgs ... 
Cutch, Borneo, bales . 
Cut eh, Rangoon, hales 


lb. 

Ib. 

lb. 

lb. 

lb. 


Dextrine, corn, bags 100 lb. 

Dextrine, gum, bags. . ,100 1b. 

Divi-divi, bags. ton 

Fustic, sticks ton 

Fustic, chips, bags lb. 

Logwood, sticks ton 

tg)*wowl, chips, bag* lb. 

Sumac, leaven, Sicily, bags, , . |on 


$0 45 
.80- 
.35 - 
.04% 

.13 - 
3.64 - 
3 99 - 

38.00 - 39.00 

30.00 - 35.00 

.04- .05 

28.00 - 30.00 

. 021 - . 03 * 

70.00 - 72.00 


$0 50 
.85 
.36 
.05 
.13* 
3,69 
4 09 


Copal, Congo, amber. bags lb. $0. 12 - $0 13 

East Indian, bold, bags. lb. .23 - .23* 

Manila, mile, hags lb. .20 - .20* 

•Pontnmk, No I bags ... lb. .20 - .20* 

r Damar, Batavia, eases lb .30 - .30* 

Singapore, No. I, eases. . . lb .34*- 35 

Singapore, No 2, eases lb .24- .25 

Kauri, No 1, ruses. . , lb. .65 - 67 

Ordmarv chips, cases , lb .18 - .20 

Manjak, Barbados, hags lb .09 - .09* 

Shellac 

Shellac, orange fine, bags lb. $0.68 - 

Orange superfine, bags.. , .lb. .70- .71 

A. C. garnet, bags lb. nominal 

Bleached, bonedry lb. .76- .78 

BleAohod, fresh lb, .66- 

T, N.,bags lb. .64- .66 

Miscellaneous Materials 


.27* 

27? 


.26* 


Asbestos, shingle, f.o.b., 

Quebec sh. ton 

Asbestos, cement, f.o.b., 

Quebec sh. ton 

Barytes, grd., white, f.o.b. 

mills, bbl net ton 

Barytes, grd , ofl-color, 


I y I I n, giu , uu-uu 

f o b. mills bulk.. 


Barytes, floated, 
St. Louis, bbl 


B a r y t os, crude f. 

mines, bulk 
Casein, bbl , tech 


(’hum clay (kaolin) crude, 
f o b (da 

Washed, fob ( !a . 
Powd., f o f> Ga 
Crude f.ob Va ... 
Ground, fob \ a . 

Imp , lump, bulk i 
wd 


net ton 

b. 

net ton 

b. 

.net ton 

lb. 


$65.00 - $85.00 

20.00 - 25.00 
16.00- 
13.00- 

28.00 - 


?0.00 

15.00 


net ton 
net ton 
net ton 
.net ton 
net ton 
. .net ton 
net ton 


16.00 - 
. 22 *- 

7 00 - 

8 00 - 

14 00 - 

8.00 - 

14 00 - 

1 5 00 - 

45 00 - 


11.00 

.25 

9.00 
9.00 
20 00 
12 00 
20.00 
20 00 
50.0 


ehlspar, No 1 pottery. 

. long ton 

6 

00 - 

7.00 

N, 

a 2 pottery 

long ton 

4 

00 - 

5 50 

N, 

r>. 1 soap . . 

long ton 

7 

00 - 

7.50 

N< 

i). 1 Canadian, f o 1 

j. 





mill 

long ton 

20 

00 - 

22 00 


Graphite, Ceylon, lump, fii^t 
quality, bill . lb 

Ceylon, chip, bbl. . .. lb. 

High grad c amorphotiH 
crude ton 

Gum arable, amber, sorts, 
bags 11). 

Gum tragacauth, sorts, bags .Ib 
Nt> I, bags lb 

Kieselguhr, f o.b Cal... ton 

F o b N. V ... . Ion 

Magnesite, crude, f o.b Cal .. ton 
Pumice stone, imp , casks 
Dom .lump, bbl 
_ Dom , ground, bbl 
Silica, glass sand, f o b. Tnd 
Sibea, sand blast , f o b I ml 
Silica, amorphous, 250-mesh, 
t fob 111 

Silica, bldg, sand, f u h. Pa... 
Soapstone, coarse, fob. Vt 
bags 

Tale, 200 mesh, fob, Yt 
bags 

Talc, 200 mesh, fob. Ga., 
bags . 

Talc, 200 mexli, fob. T 
Angeles, bags 

Mineral Oils 

Crude, at Wells 


06*-. . 
.05% 

15 00 - 35 00 


.16 
.60 
I 60 
42 ()() 

55.00 

15.00 


.15 - 
.30 - 
1.50 - 
40 00 - 
50 00 - 
14. C 


lb. 

.03 - 

.05* 

lb. 

.05 - 

.05* 

lb. 

.06 - 

.- 07 

. t on 

2.00 - 

2 50 

ton 

2.50 

5.00 

ton 

17.00 - 

17 50 

ton 

2.00 - 

2 75 

ton 

7.00 - 

8.00 

ton 

6.50 - 

9 00 

ton 

)8 

7.00 - 

9.00 

ton 

16.00 - 

20.00 


Pennsylvania. 

bbl. 

$3.50- . 

Corning 

bbl 

2 00 - . 

Cabell . 

bbl. 

2 16 - . 

Somerset . . . 

bbl. 

1 95 - . 

Illinois . . 

bbl. 

2.07 - . 

Indiana. . 

bbl. 

2 08 - . 

Kansas ami < >k 

lahonm, 28 (leg. bbl. 

1.40 - . 

California, 35 d 

eg ami up bbl 

1 04 - . 


Gasoline, Et«. 

Motor gasoline, steel bids gal $0.22% 
Naphtlui, V. M «fc P dcod, 
steel bbls 

Kerosene, ref tank wagon . 

Bulk, W W export 
Lubricating mis* 

Cylinder, Penn , dark , . , 

Bloomlcss, 30(u 31 gray.. . . 

Paraffin, mile 

Spindle, /00, pale 

Petrolatum, amber, bills. . . . 

Paraffine wax (see w'axes) 


gal 

gal 

gal. 

gal. 

gal. 

gal. 

r - 


.21% 

.14 - 
.07 - 

.27 - 
.20 - 
.24 - 
.25 - 
.05 - 


.30 

.22 

.25 

.26 

.05* 


Aifeatoa, crude No. 

Tf,o.b„ 


Quebec eh. too $500.00-, 


Refractories 

Bauxite brick, 56% AljOj, f o.b. 

Pittsburgh 

Chrome brick, f n b. blast ern ship- 
ping points . 

Chrome cement, 40-50% CrjOj.. . 
40-45% Cr 2 < ) s , sacks, fob. 
F.astpm shipping points. 
Fireclay brick, 1st. quality, 9-in. 
shapes, f o b Ky. wks . . . 
2nd. quality, 9-in. shapes, f.o.b. 

wks 

Magnesite brick, 9-in. straight 

(f.o b. wks.) 

9-in. arches, wedges and keys, . . 

Scraps and splits 

Silica brick, 9-in. sines, f.o.b. 

Chicago district 

Silica brick, 9-in. sires, f.o.b. 

Birmingham district 

F.o.b. Mt. Union, Pa 
Silicon carbide refract brick, 9-in. 


Ferro-Alloys 

Ferrotit anium, 15-18*;, 

f.ob. Niagara Falla, 

N.Y ton $200.00 -$>25.00 

Ferroehromium, per lb. of 

Cr, 6-8% C lb. .11) .11* 

4-6% C lb. 12- .13 

Ferromanganese, 78-82% 

Mn, Atlantic sealA. 

duty paid gr. ton 120.00 - 

Bpiegeletsen, 19-21% Mn.. gr. ton 40.00 - 

Fmomolyhdemim, 50-60% 

ilo.perlh.Mo lb. 2.00- 2.50 

Ferroirilicon. 10-15% gr. ton 48.00 - 50.00 

50% gr.ton 95.00 -., 

75%.., gr.ton 150.00-160.00 


ton 

$45-50 

ton 

ton 

50-52 

23-27 

ton 

23.00 

1,000 

40-46 

1,000 

36-41 

ton 

ton 

ton 

65-68 

6 ^i 

1,000 

48-50 

1,000 

1,000 

1.000 

48-50 
42-44 
MOO. 00 
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Fcrrotungsten, 70*60%, 

per lb. of W lb. 

Ferro-uranium, 35-50% of 

U. per lb. ofU lb. 

Ferrovanadium, 30-40%, 
I^rlb.ofV lb. 


60.90 - $0.95 
6.00 - 

3.50 -3.75 


Ores and Semi-finished Products 

Bauxite, dom* crushed, 
dried, f.o.b. shipping 

points ton $6 00 - $0 00 

Chrome ore Calif, concen- 
trates, 50% mm C rtf >3 . ton 22 00 - 21 00 

Cit \t Untie seaboard, . ton 20 50 24 00 

Coke, ldry , f.o.b ovens . ton 7.00 7 50 

CoUp. furnace, f o.b ovens., ton 6,00 - 6 50 

Fluorspar, travel, f.o.b 

mines 1 Illinois. tcii 20.00 21 50 

llmenite, 52% TiOs . lb. .OR- .01 i 

Manganese ore, SO*", Mil, 

cif Atlantic seaport .. unit .33 - 


Manganese ore, chemical 
(Mill i 2 ) 

ton 

75.00 - 

80. 00 

Molybdenite, 8V ; MoS a , 
per lb. MoSj. N. Y 

lb. 

.65 - 

.70 

Momuitc, per unit of ThOj, 
e i f , At 1. seaport 

lb 

.06 - 

08 

Pyrites. Span , lines, c i f. 
Atl seaport ... 

unit 

.llj- 

.12 

Pyrites, Hpan., furnace size, 
c l f Ail. seaport . 

unit 

.iii- 

.12 

Pyrites, dom lines, f.o.b 
mines, ():i 

unit 

. 12 


Rutile, 95% Tit »j 

lb. 

.12 -. 


Tungsten, scheelitc, 60*” 
WO s and over, per unit 
WOj . . 

unit 

8.50 - 

8 75 

Tungsten, Wolframite, 6(K'; 
YV< >3 and over, per unit 
WO| 

unit 

8.00 - 

8.25 

i mniuin ore fearnotite) per 
111 of l ',(( ift 

lb 

3 50 - 

3.75 

Prnmum oxide, 96* r ,', per lb 

r,o 8 

ll> 

2 25 - 

2 50 

Y'aiiadmin (Halt oxide, 99' , . 

lb. 

12 00 - 

14 00 

\ anailium ore, per lb. \y>& 

lb. 

1 00 - 


Zircon, washed, iron free, 
f o b. Pablo, Fla .. 

lb. 

.04}- 

.13 


Non-Ferrous Materials 


Cents per I.b. 


( 'opper, electrolytic ... . 


161 

16) 

Aluminum, 98 to 99' ,. 
Antimony, wholesale, Chuiear 


25 

27 

and 



Japanese . 


72 

8j 

Nickel, virgiu metal 


28 

so 

Nickel, ingot and shot 


30 


Monel metal, shot and blocks . . 


32 

00 

Monel metal, ingots 


38 

00 

Monel metal, sheet bars 


45 

00 

Tin, 5-ton lots, Straits 


44 

52} 

Lead, New York, spot 


7 

25 

l.i ad, K St Louis, spot 


7 

15 

Zme, spot, New York .. 


7 

27 

Zinc, apot, E. St Louis . 


6 

92 


Other Metals 

Silver (commercial ) oz $0 66} 

Cadmium lb I 00 

Bismuth (500 lb lots).. , . II). 2 55 

Cobalt . ... lb. 2 65(</ 2.85 

Magnesium, ingots, 99% lb. 1 2) 

Platinum oz 116 00 

Ir diutn ... . oz. 260 00(u 275 00 

Palladium.,.. .... oz. 81 TO 

Mercury . 75 11) 67 00 


Finished Metal Products 



Warehouse Price 


Cents ji 

>er Lb. 

Copper sheets, hot rolled 

25 

50 

Copper bottoms 

30 

7 5 

Copper rods 

25 

25 

High brass wire 

19 

371 

High brass rods 

. ... 17 

00 

Low brass wire 

21 

10 

Low brass rods 

. .. . 22 

00 

Brazed brass tubing 

24 

25 

Brazed bronze tubing 

29 

00 

Seamless copper tubing 

25 

25 

Seamless high brass tubing. .. 

2J 

50 


OLD METALS — The following are the dealers’ 
purchasing prices in cents per pound. 

Copper, heavy and crucible .. , . II 60(" 11 80 

Copper, heavy and wire 1 1 50 " 1 1 60 

Copper, light and bottoms 10 00" 10 10 

lama, heavy 5 7 5tu 6 00 

Lead, tea 3 50<«< 3 75 

Brass, heavy 6 50'" 6 75 

Brass, light 5 75f"> 6 00 

No. I yellow brass turnings 6 75(m 700 

Zinc....*, 3 75 (a 4 25 


* Structural Material 


The following base prices per 100 lb. are for 
Structural shapes 3 in. by i in. and larger, and plates 
t in. and heavier, from jobbers' warehouses in the 
cities named: v 


New York Chicago 


Structural shapes $3 29 $3 (4 

Soft steel bars 3.19 3.04 


Soft steel bar shapes. .... 

Soft steel bands 

Plates,! to I in. thick.. 




Construction and 
Operation 

Arkansas 

Ui.yti ievillw- The \\ aggoneiMjage (\>rp. 
bus plans under way for the mutton of a 
new cottonseed oil mill on local site to 
cost about $2r>0,000. with nmehhuux The 
plant yill u (insist of n nunibei of buildings 
anil power house. 

California 

Monolith — The Monolith Portland (V 
lueiit Co. 1 h perfecting plans for enlarge 1 
merits In its plant for considerable increase 
in capacity It is pvti posed to incieasc the 
output from 3,000 to 6,000 bbl. per day by 
the close of tin' year. The initial ma- 
chinery installation will he designed to ad- 
vance the capacity to 1,500 bbl duil.v 

Long Beach — 1 The Seaboard Refining Co , 
recently organized, is pet feeling plans for 
the consti notion of a new otl-rellning plant 
on ha al site with rapacity of about 6,000 
bbl daily. It will consist of a number of 
buildings and is estimated to i ost in excess 
of $750,000. with machinery. The Keck 
S> milt ate, J. L. Keck, president, is inter- 
ested in tin' new r company 

San I tun n akdj no - The Cajon Lime Prod 
wets t’o, lately formed, has plans in prog- 
i ess for the development of lime deposits 
and the const motion of a plant on property 
actum ed at Camp Cajon, near San Ucr- 
tiatdino The initial winks will tost about 
$200,000, im lutling madiiiiciy YV F 
Warner, Hlversidt', Calif, heads the new 
i ornpany 

San Francisco- The Itass-Hueter Paint 
< 'o , 816 Mission St , has a win tied a contract 
to Barrett & illlp, 918 Uairison St,, for the 
election of a 1 -story plant at Kansas and 
21th Sts, estimated to cost $55,000 A. A. 
P.sle, 918 llaitison St, is architect 

Coat.inoa — 'P ile California Asbestos Co 
has work In progress on a new mill to cost 
appi oximately $80,000, int hiding equip- 
ment Machinery will he installed at an 
eail> date. 

I aim Anukuck — T he I'nn-Ameruan IV- 
tioleurn & Transport Co will build a large 
storage and distributing plant in connec- 
tion with its new reflneiy in the San Pedro 
district, to provide for a tapaeity of over 
2,000,000 bbl The entile plant will cost 
(lose to $5,000,000 F L Doheny is presi- 
dent 

Georgia 

Fort Wentworth -'I’lie Savannah Sugar 
Defining Co., Savannah, is perfecting plans 
for the rebuilding of the portion of Its local 
plant recently destroyed by flic, with loss 
uppi oxime* ing $50,000. 

Illinois 

CmoAdo — The Drydcn Rubber Co, 1014 
South Kildare Avt* , manufacturer of 
rnoldetl and mechanical rubber pi oductH, has 
awarded a general eonti act to J. H. Clancy 
& Sons. 189 West Madison St , foi the erec- 
tion of a 1-story plant addition, 69x178 ft., 
estimated to cost $50,000 

Chicago — 1 The Commonwealth Varnish 
Co., 4125 Parker Avt*.. has commenced the 
erection of a l-stor> building, to be* 
equipped as a laboratory. # 

Ottawa — The National Plate Glass Co, 
General Motors Bldg.. Detroit, Mich , has 
plans in progress for the erection of its 
proposed new plant addition, consisting of 
h number of 1-story buildings, and wMl call 
for bids in the near future. The plant will 
cost in excess of $5,000,000. with machinery. 
John Berg Is local manager. 

Chicago— Brenner. Monley& Morris, Inc., 
care of Fox & Fox, 38 South Dearborn St., 
architect*, is taking bids on a general con- 
tract for the erection of a 1 -story copper 
rod mill on Kedzle St., 100x800 ft., e»U- 
mated to coat $800,000, with machinery* 
William A. Wood, 50 Church St. f New York, 
Is committal engineer. 


Indiana 

Hammonp The Martin Oil & Refining 
Co. opetwtiug at Osborne, near Hammond, 
plans for the icbulldlng of the portion 0 f 
It.i plant, destroyed by lire, April 27, with 
loss estimatisi at $200,000. Including ma- 
chinery. 

Marion — The Upland Flint Class Works, 
Inc, numufai tuier of hollowwarc, is per- 
fecting plans tor the rebuilding of ita local 
plant, recent l\ destroyed by lire, with loan 
« st I urn ted at $100,000, with machinery. The 
leconstniction will cost approximately a 
like amount 

An person The Inter-Continental Tire 
& Rubber Co, recently organized, has ac- 
quired (he local plant of the Majestic Tire 

Rubber Co, at Cruse and Daly Sts., and 
will make improvements and extensions In 
the mill to provide for an initial output 
of 600 tires pet day it is purposed to com- 
ment e opeiallonH at an early date. J. P. 
Wiggins, president and general manager of 
the International Rubber Co of America, 
Im Anderson, heads the new organization. 

Iowa 

Prm'qnc- Tin <>tt Rubber Co, Bank & 
Insurance Bldg . has tentative plans under 
i onsidcratioii for the erection of a new 
l-stniy plant with power house, estimated 
to lost $80,000 J L Ott is president. 

Maryland 

Baltimore The United States Industrial 
Alcohol Co, ('mtls Buy, has plans in prog- 
ress foi the lonstiuction of additions to Its 
plant to lost about $750,001), im lulling mu- 
chinoiv The woik will i (insist of a large 
rei lalmlng plant to be used in connection 
with tiie mamifaetuie of potash, with ad- 
joining mill for the production of ferti- 
lize! s. \ new factory will also he oon- 
stim iod for the production of chemicals. 

Baltimore- T he United States Industrial 
Ctieiuh.il Co has tiled plans for the erection 
of a 1-Htorv addition, 50x250 ft., at its Fntr- 
fleld works, to cost about $15,000, exclusive 
of equipment 

Baltimori* The Wyatt Rubber St Chemi- 
cal Co, 730 North Futnw St. recently or- 
ganized, is planning for the Installation of 
equipment in a local building The com- 
pany will spec'ali/i m tie* production of 
rubber cements and kindred products. 
Charles M Wyatt is president 

MaHHUchufletts 

Fast Boston- The Acme White I a* ad & 
Color VYoiks, Inc, 266 Border St. has filed 
plans fm the erection of a 1 -story plant 
addition, (» leplace a portion of its worka 
recent Jv destroyed by fire. 

Michigan 

U o w l a n i ihu pro- Tiie Kl-Moi a-I <<*o Paper 
Co. Kalamazoo, Mich, recently organised 
with a capital of $600,000, to manufacture 
kraft and kindred paper products, has ten- 
tative plans under consldei atlon for the 
erection of a new 4 -story mill at Howlands- 
buig, witii power house and other mechani- 
cal struct ui cm, estimated to cost $800,000, 
with machinery. Irving TJopftcr is one of 
the heads of the company, which ha» es- 
tablished offhes at 839 Like Blvd. 

Ebcanara The Universal Magnesite 
Products Co., has commenced the erection 
of a new 1-story building. 40x140 ft., for 
increased production. 

Missouri 

Elbhhrry —The Crystal Carbonate Lime 
Co., Louisiana, Mo., will Immediately com- 
mence rebuMding the portion of Its local 
plant, recently destroyed by fire, and will 
install new crushing, mixing and other ma- 
chinery for the production of commercial 
fluxing stone. 

Kansas Citt— The American Paper Mfg* 
Co, will break ground for the construction 
of a new mill on property recently acquired 
on Armour Rd„ North Kansas City, ana 
will install machinery for an initial dally 
output or about 80 tons. The plans will 
cost about $85,000^ 
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New Jersey 

Trenton — T he Klito Pottery Co., Enter- 
prise Ave., manufacturer of sanitary earth- 
enware, has awarded a general contract to 
Harry A. Fasker. fYenton, for the erection 
of a 1 -story addition, to cost about $20,000, 
exclusive of equipment. 0 

South Millville — The Whitall-Tattim 
Co., manufacturer of druggists’ glassware, 
vials, etc. has preliminary plans under con- 
sideration for the rebuilding of the portion 
of its local plant destroyed by fire, May 3, 
with loss estimated In excess of $HM),00(>, 
including machinery Four furnace build- 
ings writ' seriously damaged, im luding 
Plants, i», 10, 11 and 12. 

Trenton- The Jointless Fire Bi Mv Co. 
1180 Clay HI., Chicago, 111, has awarded 
h contract to James H. Morris & Co, South 
P.road St , for the erection of the first unit 
of Its new tirebrhk and refractory plant on 
New York Ave , Trenton It will be 1 story 
estimated to < ost about $10,000, with equip- 
ment 


Texas 


Stamford — The Kule-Jayton Cotton Oil 
Co. has acquired the local cottonseed oil 
mill of the Stamford Oil Co., and plans for 
additions in the plant for extensive increase 
in capacity. The crushing output will be 
increased with additional machinery for a 
gross of 100 tons per day. C. M Francis 


J< < »kt Worth — A new plant for the man- 
uf.nture of creosote for wood-treating serv- 
t« c being planned by tin National I aim- 
bet k Creosoting Co, Texarkana, r lcx , in 
< onji« < t ion with a new plant on local site 
n-«entlv acquired. The entiie plant is esti- 
matMlho cost $200,000 John T. Logan is 
president. 

Sweetwater -The City Corrurtission has 
a utlioi iz«-d the installation of a new filtra- 
tion plant at the municipal waterworks to 
. ,.st about $87,000 Work will lie placed 
under way at an early date. 


Virginia 


Jersey City — Fire, May 1, destroyed a 
portion of the plant of the R, T Claremont 
Chemical Co., 04 Montgomery St., wiih loss 
estimated at about $10,000, Including equip- 
ment it Is planned to rebuild 

New York 

Rochester Fire April 27. destroy d a 
portion of tiie ( In m < al plant at tin work 1 
of tile Eastman Kodak Co, Kodak Park 
An official estimate of loss bus not been 
made It is planned to lebuild Flunk W 
LovcJ<»\ is general manager 

Ohio 

BkllaIRW The Rclluire Ennrrn I Co, JMh 
St, has plans Utah r wav for tin erection 
of a new i-htoiv addition to its plant to 
cost about $ I fi.ooo .1 V Anderson, Eger- 
ter Bldg, Wheeling, W Va , Is anhHect 

Toronto* Tin lloaid of will 

soon < nmim me the installation ot a new 
filtration plant at tin- munteipal wnt<r- 
woiks, estimated to cost $1 2ft, 00b 


Staunton The Virginia* 'at oliiqj Chem- 
n.il Co, Kleiimond is planning fot exten- 
sions and impi ovemeiits In its lornl plant, 
d< voted to tlie manufatture of fertilizer 
products, estimated to lost $80,000 

lloi'MVKU, Tiie Hopewt II China Co is 
considering piilimlnaiv plans for tire re- 
building of its potter v , rlestloved l)V fit*. 
M,i\ 1 vvltir loss estimated at $100,000, 
m luding machinery. 

SoMH Richmond -Tin Kconorm Cou- 
nt t< r’o . lecentlv oigaiu/' cl with a capital 
of $100,1100 will c ommern e the immediate 
• lit Iron of a m w l-stcay plant. 100x160 ft 
< 'lushing, grinding, mixing and other ma- 
t Iiin« i \ will be installed J Scott Pam*di 

v pi e<- id* tit 

Washington 

SEATTLE The Superior Pol (bind Cement 
Co, Seaboatd lildg, lias plans lot exten 
Mine in it 1 - plant at Cone-iete, Wash, to 
iru Pale tiie' i onstrue tion of a hydro eh’cti le 
power plant on Jackman Creek, estimated 
I.. < o'-t $175,000 


000.000. Representative : Corporation 

Trust Co. of America, du Pont Bldg., Wil- 
mington. 

Dbmattia Industrial Aloohola, Inc.. 
New York, N. Y. ; industrial alcohol and 
kindred products ; $25,000. Incorporators; 
M. Demattia, G. H. Phillips and R. M. 
Walters. Representative: Harold Lee, 86 
West 4 4 tli St , New York. 

De Preeh Laboratories, Tnc., Holland, 
Mich.; chemical products; $26,000. Incor- 
porators. R. G. Wasey, W. A. and A. J. 
Diekema. Holland The last noted is repre- 


IIav Fertilizer Co., Tampa Ray, Fla.; 
fertilizer products ; $100,000. incorporators: 
S. W. Allen and C. Edmond Worth, both of 


Tampa Ray. • 

Titus Chemical Co.. 171 Columbia Ave., 
North Bergen, N. J., organized; chemicals 
and chemical byproducts. Thomas A. Titus 


heads t he c ompany 

Atlas Paint & Varnish Co., Inc., 1928 
Blue’ Island Ave- , Chicago, 111 ; paints, oUb, 
varnishes, etc , $35,000. lne-orporators ; 

John J. Rare-ill, A. and Frank C. Barta. 


Rone i bus Chemical Co., Pittsburgh, Fa., 
organized ; chemicals and chemical byprod- 
ucts Frederick G. Rodgers and J. M. Wel- 
llngs head the- company Representative: 
Wright & Bundle, Frick Bldg., Pittsburgh. 

Behhk Sanitary Powder Mug. Co. Tulsa, 
Ok la $5 OHO. nominal ; washing powders, 
chemical specialties, etc Incorporators: 
E Hesse-, E Cray and L. W. Ray, Avant, 


Okla 


Frank Ualvkrhen 
N. J . paper and pulp 
lne. ot por ator s Frank 
Husking and Frank F 
gorm-r v St Jersey City 
lepre-M ntnln < 


Co , Jersey City, 
products , $1 ii0,00ii 
llalvei sen, Allen E 
'. Albietz, 76 Mont- 
The last noted is 


Amkriuvn Cyan am ip Co Wilmington. 
1 >e-l , calcium carlude and affiliated prod- 
ucts, $100,000 Re-presenlahve Corpora- 
tion Trust ('o of \inetieu, du Pont Bldg., 
Wilmington 


Wilmington Hide & Tallow Co. Wil- 
mington, ill , greases, oils, i'!e . $25,000. 
Iricoi pot ator s • Aatoti Cohen and Samuel 
H Rainhatd, both of Wilmington 


Oklahoma 

Ti LHA Tiie Oklahoma Steel Castings Co 
has plans muting eomp'etiem foi enlarge- 
ments in Its pl.t til In double (lie- present out- 
put, making a total eapae-itv of close- to 20 
tons pe-i el. i\ K II Cornelius is pieshlent 

A I ► \ 'i'h* V 1 he-n.s Hlass Works, lne, 

Moi gnnlown, \\ r Ya, lias tentative- plans 
Utltiei eonside-l at -oil for lire- erection of a 
new blanch plant on local site- e-s( imate-el 
t<> cost more- titan $60,000, with equipment 
Tulsa Tiie Spanish- American Tile- Co. 
recently foirne-d with a capital of $50,000, 
is pe-itVitlng plans for the erection of a 
local plant foi the manufacture of floor 
and wall ttb- F W and C J Gallagher, 
Tulsa, an heads 

• 

Pennsylvania 

PllILADKI.ru 1 a Geor ge I> Feldt & Co, 
214 North 5th St , manufacturers of chem- 
ical products, have- plans in preparation 
for the en-i-tion of a now plant at 5th and 
Buttonwood Sts Clarence E Wumb-r, 1415 
IsM'Ust St , is architect 

Kcottda t ,ic - The- li dte-d States Cast Iron 
Pipe & Foundry Co is considering the 
rebuilding of tin- portion 'of Its local plant 
destroyed by fire, Ma\ 2. with loss esti- 
mated at $100,000, ineluding equipment. 
Headquarters are at 71 Broadway, New 
York 

Ci.airton The Pittsburgh Soda Products 
Co. Is arranging for an increase in capital 
from $100,000 to $200,000, a portion of the 
proceeds to Ja utilized foi plant expansion 
J S Nichols is seere-tatv 

Arnold- -The Americ an Window' (Bass 
Co. Farmeis' Bank Bldg , Pittsburgh, has 
perfected plans for tire- re-building of tlu* 

( tor tion of its local plant recently destroyed 
>y fire- with loss estimated at $75.00(1 

South Carolina 

Marion Tire Board of Kduoat'on will 
Install a e-heinistrv ami physics laboratory 
in the- proposed ne-w loeal liigli schoed, for 
which plans will be prepared at an early 
date 

Tennessee 

Chattanooga- The Crane Enamel ware 
Co. has cormnenecd tin* erection of a ne-w 
plant unit to cost in excess of $150,000, 
including equipment, and phum to have the 
initial buildings ready for service at un 
early date*. The company l» a subsidiary 
of the Crane Co., Chicago, III,' 


New Companies 

e'liix (’iiin Chemical Co, 8 South l>ear- 
hoin St., e’hicago, 111 ; theimrals and chem- 
ii', 1 1 by pi odurtH , $250,000 Ineot pm ators . 
lohn A Combs, Percy Kleis and William 
\ Ilarmlton 

MLiutsr ( Ti km ica i< Coiu*. Ne-w York. 

X Y . ehe>mi<als rend ehetnieal byproducts; 
$ 20,000 Incoi porators M and S. B. 
i I ei hst Kept e-se-ntnt ive Hyman Bushel, 
UX2 Broadway. 

Star Cukmiual Co, Philadelphia, Pa ; 
eln-inieal.s and chemical byproduct ; $75,- 
ooo lire or porutens Arthur G McGregor, 
om.rr G Jone»s and T L Powell Repre- 
sentative Ik* lawn tv Registration Trust 
Co. 900 Market St,., Wilmington, !)e*l. 

Saginaw Ruhbkh Co, Saginaw, Mich, 
rubber products, $10,000 lneor porators : 
Herbert A. Otto, Robert T Holland and 
Seward G Andrews, 801 Genesee' Ave*. The* 
last noted is representative 

Divide Ridge Oil Co, San Francisco, 
Calif, pe-troleum products, $500,000. In- 
corporate)! s : (Charles H Holbrook, Jr., 

William M. Madden and Herman J. Wld- 
inan Rcpre-aentative . William M. Mad- 
den. Crocker Bldg. 

Quaker Hill Paper Co, New' Haven, 
Conn , paper and pulp products; $50,000. 
Inc or porators- A. W Chambers. H. H. 
Hitchcock and George P Smith. 185 Church 
St The last noted is representative. 

Kern Products Co . Scott and Railroad 
Sts Rnhwav, N. J.. organized, chemicals 
and chemical byproducts. The company Is 
headed by Edgar and Samuel Genstoin, 412 
West 129th St. New York 

General Glass Co.. Wilmington, Del.; 
glass products; $1,000,000 Representative: 
The Colonial Charter Co, Ford Bldg. Wil- 
mington 

Shirley (hi. Co., Inc, Shirley III ; 
refined oils, $75,000 Incorporators: 

('lurries W. Hutchinann. John P. Walters 
and it T Lain, all of Shirley, 

Bkaknper Rubber & Tire Co., Inc., Wal- 
lington, N J. ; rubber produets ; $265,000 
Incorporators : Beniamin F. Teitelbaurn, 
R E Donahue and David Z Jeselsohn, all 
of Wallington. 

Atlas I'ktroleum Core,, San Antonio. 
Tex. . petroleum products ; $50,000. Incor- 
porators. William and T. R. Levin, and 
J. K. Mason, all of San Antonio. 

Ajax Chemical Co.. Wilmington, Del.; 
chemicals and chemical byproducts ; $2,« 


Sui’ERBh Rubber Co of Pennsylvania, 
Inc-. Scottcbile, Pa. rubber products; 
$10(1.000 lneorpoi ators . W II Grant, 
j.inrc-s P Stric’kter and Chailes A Miller, 
Sc ottd.ili Representative Corporation 
Service Co Equitable Bldg , Wilmington, 
Del 

How ik Glass Co , Inu , 126(1 Gtand River 
Ave . Detroit. Mich.; glass products, $H OnO, 
nominal Incorporators: Joseph L. Hare, 
Thomas J. Blake and William Howie, 1640 
Church St, Detroit The last noted is rep- 
re, sentativ c- 


Opportunities in the 
Foreign Trade 


Parties interested tn any of th( following 
opportunity s map obtain all availabh in- 
formation from the Bureau of Foreign and 
Domestic C ommerce at Washington or from 
any district office of the bureau The num- 
ber placed after the opportunity must be 
given for the purpose of identification. 

Artificial Leather for upholstery, motor 
ear and furniture trades Johannesburg, 
South Africa. Manufacturers' agency.— 
6241. 

Carbonate of Potash of different grftdes, 
in quantity of 20 to 40 tons at a time. 
Antwerp, Belgium. Purchase — 6257. 

Chemicals, and surgical supplies — Egypt. 
Manufacturers' agency — 6258, 

Rosin, caustic soda, iron and steel prod- 
ucts. tin plate, Portland cement, paper, ana 
leather. Rio de Janeiro, Brazil. Agency. — 
6259. 

Zinc Dust for Crowe and Merrill metal- 
lurgical process Johannesburg, South 
Africa Agency.- 6264 

Equipment for the manufacture of car- 
bon dioxide and cylinders for storing and 
marketing the gas. Guaynms. Mexico. 
Purchase, — 6267 

Oil Cakes, meat scraps, meat cakes, sul- 
phate of ammonia, tanknge, etc. Antwerp, 
Belgium. Purchase. — 6280. 

Tanning Machinery, substantial and 
modern. Provadla, Bulgaria. Purchase. — 

Casein, cork stoppers and mineral colors, 
Prague, Czechoslovakia. Purchase. — 6820. 


Machinery for the extraction of turpen- 
lne, and byproducts, and implements and 
•upplies for the extraction of the gum frono 
he tree. Guadalajara, Mexico. Purchase 
—6321. 
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Making the 

Debtor Pay 

SOMETHING of the element of surprise accompanied 
O the announcement on May 16 that French and 
Belgian troops had occupied four of the largest dye 
plants of the great German combine. Yet it was but a 
logical step in France’s avowed policy of making a bad 
debtor pay his just debts. When Berlin on Jan. 13 
notified the French Government that because of the 
Ruhr occupation Germany was suspending all repara- 
tion deliveries, she inevitably contracted for just such 
a counter-move on the part of the allies. The fact 
that it was a store of dyestuffs worth 4,000,000,000 
marks that was confiscated was probably of no more 
significance to France than would have been an equallv 
valuable stock of coal or iron ore. To the chemical 
industries of the world, however, this move has a more 
sinister portent. 

The dyes seized by the French will come into 
immediate competition with products of our chemical 
industry. Directly this competition may appear as 
•‘reparation dyes” to be marketed with entire disregard 
of their real value; or indirectly, as fabrics dyed at far 
less than competitive costs. But, fortunately, when 
viewed from a longer range, the occupation may have 
a more favorable significance. This disruption to pro- 
duction may be the first step in breaking down the 
long-standing governmental subsidy and monopolistic 
organization of the German chemical industry. 

Permanent occupation of these plants is, of course, 
impractical and no one realizes it more than the 
French. Nor are they laboring under the delusion that 
there are valuable “dye secrets” that can be carefully 
dug up and successfully transplanted along the Seine. 
It is certain, though, that the French will not relinquish 
control until Germany has made good her default in 
dye payments. 

Labor 

And Banking 

O RGANIZED LABOR has established a number of 
highly successful banks in recent years, such as 
that in Cleveland operated by the locomotive engineers. 
In the past few months this movement has been ex- 
tended to include New York, the nation’s financial cap- 
ital. These banks are sound and, for the present at 
least, are well managed. Labor’s voyage on the seas of 
capitalism is attended by a fair breeze and smiling skies. 

Whatever changes in weather may occur on this 
voyage, labor cannot fail, in common with all other 
travelers, to experience some change, some broadening 
of outlook, as a result of its trip. Through control of 
capital, those commanders of labor who decide policy 
must become familiar with capital’s problems. In run- 
ning a bank successfully, they must put themselves in 


the place of those who for many years past have been 
their opponents. The spirit of caution and compromise 
that so nyirks the banker may become, at least in part, 
their spirit. As bankers, the middle path which pro- 
motes industrial stability will be more appealing than 
labor has found it in the past. Co-operation between 
the elements labor and capital should be easier under 
these circumstances. 

But what this really means for industry is difficult to 
forecast. It may be that labor eventually hopes so to 
control capital that labor and capital will be one. 
Whatever does come of it, it cannot fail to bring some 
changes, changes worthy of observation and study. 
And, from our present knowledge of the movement, we 
believe it will lx* a beneficial one, deserving of the 
support of all. 

Promoting Mutual IJiuierntaiiding 

Through InlerntM'lional MeHingn 

I N ANY organization such as the American Chemical 
Society with members residing in communities scat- 
tered from coast to coast and maintaining viewpoints 
just as divergent, it is quite natural that there should 
be occasional misunderstandings. The unfortunate cir- 
cumstance is that all too frequently, through failure to 
understand the other fellow*s point of view, trivial 
incidents become magnified until they assume serious 
proportions. It is not difficult to conceive of a solution. 
If each member of the society were personally acquainted 
with every other member, most difficulties could be ad- 
justed quite easily. With a large membership, such an 
ideal state is, of course, almost impossible to attain, 
but any activity which leads in that direction is worthy 
of careful consideration as a means of more closely 
uniting the profession. 1 

Local section organizations and semi-annual general 
meetings at strategic points hitherto have provided 
practically the only means for the members of the 
American Chemical Society to become better acquainted. 
These are excellent as far as they go, but they do not 
satisfy the need completely. Granted that*a member 
knows his entire section, he still has only the local point 
of view. Very well, let him attend the general meetings 
and broaden his outlook. A most logical suggestion, but 
what is thje practical outcome? He is bewildered by the 
sea of strange fkces, discouraged at the enormous scale 
on which operations are conducted and finally for relief 
turns to friends from his own section. This applies 
especially to the younger men who are most in need of 
the benefits to be derived from a widening circle of 
friends. 

What, then, is to be the remedy? Having watched 
the movement develop, particularly in the Middle West, 
we unhesitatingly answer “intersectional meetings/* 
The recent gathering at Urbana id typical. In form it 
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resembled the semi-annual conventions. There were 
general sessions and four simultaneous group meetings, 
but there were these essential differences: The group 
programs were so* arranged that all of the papers cou 
be presented adequately and be property discussed; an 
proportionately a greater share of time was allotted 
to social functions. Furthermore with an attendance of 
250 or less, the process of getting acquainted with every- 
body was not a discouraging or an impossible task. 
Entertainment was furnished by the local members so 
that there was but little financial strain upon the section 
acting as host and the total cost of attendance was ow 
enough to attract many younger members who seldom 
get to the general meetings. 

Were the intersectional plan adopted throughout the 
entire society and a logical rotation of meeting places 
provided, it would not be long More the members of 
the sixty-five sections would find a great deal more of 
common interest and understanding. In our estimation 
no single activity holds greater possibilities for increas- 
ing the solidarity of the American Chemical Society. 

A Public Servant 

Goes Into Industry 

O N another page in this issue is the news that one 
of the government’s foremost scientists has re- 
signed to take up an important post in commercial work. 
Unusual significance attaches to the announcement be- 
cause of the circumstances as well as the persons m- 

V °The’ former chief chemist of the Bureau of Mines is 
. one of the outstanding men of science in America. His 
work on the rare gases, first as assistant to Sir \\ JUJAM 
Ramsay and later independently, on radio-activity ana 
the chemical separation of radio-active types of matter, 
on the atomic weights of krypton and xenon, on the 
change of thorium emanation to helium, the metallurgy 
of rare metals, the liquefaction of gases and the prop- 
erties of matter — these are some of his achievements 
in pure science. Equally distinguished is his commer- 
cial work on th» large-scale extraction of radium and, 
along with others in the bureau, in the practical re- 
covery of helium from natural gas— a process reducing 
the cost of this pure element from $1,200 a cubic foot 
to 10 cents and promising a further reduction to 8 or 
4 cents. 

But like most fenders in research l)r. Ri hard B. 
Moore is disposed to bestow greatest credit for these 
achievements upon those associated with him. Num- 
bered among these is the man who will succeed him at 
the Bureau of Mines— l)r. Samuel 0. Lind, a scientist 
eminently qualified to carry on the work. And, too, 
it is pleasabt to record that the government is thus 
able to turn to its reserves for men so well fitted to 
meet such great responsibilities. ^ 

Why is it, though, that the Bureau of Mines could 
not keep this rare talent at work on its* own many prob- 
lems? There has been no ruction or disagreement. Dr. 
MOORE was singularly happy at his post, and he is not 
► a man of expensive habits. The trouble is that unless 
a worker in government service has means of his own 
he cannot hope to provide for old age. In the army 
and navy provision is made for the retirement of com- 
missioned officers, and even of enlisted men. But 
civilian salaries, which even before the war were very 
modest for the competent, have lost considerable of 
their sustaining powei* since that time. Reclassification 


measures have remedied this to some extent, to be sure, 
but the provisions for retirement are still most mg- 
:“; d y It is but natural, therefore, that the govern- 
ment should fail to hold the public servant once in- 
dustrv bids for his services. 

The Dorr Co. is to be congratulated on thin eminent 
acquisition to its staff. We commiserate Washington on 
losing I)r. Moore, but we welcome him as a neighbor 
with delight and with all good wishes. 

• 

The Lunatic Fringe 
In Science 

T here IS, according to his circulars, a Friend of 
Man in Pittsburgh, who has sent us through the 
mails his aptro-biochemical chart. From it we learn 
which of the following twelve salts we should take: 
Kali j)hos. t Natrium sulph., Kali mur., Calcara flour., 
Mawma phos., Kali ml V h » Natrium phos., Calcarea 
xuiph., "Silicca,” Calcarea phos., Natrium mur. and 
Fcrrum phos. They are, he says, 

birth salts, as the body is most susceptible to them 
and anyone can use the number covering their (sic!) 
birthday to good advantage, if ill or not, as they are a 
scientific food and no medicine, and food is always appro- 
priate. In fact that is the reason hunger really comes, as 
the body craves these tissue salts, and after all the body is 
composed of nothing else but these twelve salts together 
with hydrogen, oxygen and carbon, and any one of these 
elements fulling below their standard brings disorder from 
same. 

For h dollar he will send a “trinity” of salts (for it 
seems all persons need three of them) and he will make 
an astrological diagnosis of each case and give free 
advice as to whether we need other salts than those in- 
dicated on the chart as our “food.” 

This is an example of what THEODORE Roosevelt used 
to call “the lunatic fringe” of science. We might para- 
phrase the old almanac, and say, “Look out for astrology 
and all sorts of mystery tricks during the next 10 
years!” 

For science is ceasing to be didactic. It cannot afford 
to be. The greatest advances made in chemistry within 
the last 10 years have been in physics, and the greatest 
advances in biology have been in chemistry. The 
borders of all branches of science overlap one another 
more and more, so that it is becoming difficult to specify 
the domains of research. Science is becoming an im- 
mense, articulated Whole, with chemistry and physics 
and mathematics everywhere. But that day is not yet 
at hand and in the process of organization now going 
on, the lunatic fringes are bound to show themselves 
all over the great fields. 

Let’s take another view of the same subject. Nearly 
every leader of science is becoming modest in his asser- 
tions. He is scrupulously careful as to his findings, 
hut he will not commit himself as to their ultimate 
significance. The Greeks made no distinction such as 
we do between material and spiritual things, and there 
is a tendency among thoughtful persons today to follow 
the Greek rather than the later method, by seeking the 
spiritual things in material things. This does not mean 
looking for ghosts in a graveyard by the dark of the 
moon, but it does mean a far more profound, more 
philosophical and more spiritually minded study of the 
nature of energy and of the fundamental things in 
Nature, as we may approach them with greater enlight- 
enment and understanding. 

Some time ago we heard an earnest man of science 
tell of his experiences in investigating so-called “psychic 
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phenomena" — not to discover the 


to satisfy himself whether, 


cause of them, hut 


among supposedly super- 


natural occurrences, there was anything which could 
not be explained by sleight-of-hand or coincidence He 
was still uncertain as to what conclusion he might 
ultimately reach, but he gave his experiences for what 
they were worth. There followed him a man who makes 
moving pictures, who has no scientific background or 
study, but he essayed to reply on behalf of science. 
Aside from his Billingsgate language and his abuse of 
everyone who is op#n minded, there was not an idea, a 
notion or a thought uttered that was anything more than 
denial. In other words, here was the scientific man 
engaged in research in what the movie man declared to 
be rank superstition. The charge of superstition ema- 
nated from ignorance, not from scholarship. 

We can’t declare any more that “the scientists all 
say” thus and so. Some of them are thinking big 
thoughts that the man on the street could not grasp if 
he tried for a thousand years. And like many of his 
kind such a person grows angry at what he cannot 
understand. There are, however, an equal number of 
other men on the street who have the will to believe but 
not the gift to understand. They flood over in crowds 
to the waving emblems along the lunatic fringes. They 
learn with happy credulity from the gentleman we have 
quoted or from similar authorities that nitrogen, for 
instance, is not contained in the human body. And their 
faith will remain unshaken until pale experience teaches 
them to the contrary that “Natrium s mlph” is a food. 


Aluminum Sulphate 

As a Soil Corrective 

F ROM California comes the note that clay is rapidly 
displacing fullers earth for the decolorizing of 
petroleum distillates. Until recently, fullers earth was 
considered essential for this purpose, being burned and 
re-used after maximum adsorption had taken place. 
The clay now employed as a substitute is treated with 
acid, washed, filtered, dewatered, calcined and reground. 
By standardizing the various operations and by using 
a raw product of uniform and suitable composition, it is 
said to be possible to manufacture a substitute for 
fullers earth that possesses all the advantages resulting 
from technical control of operations. 

Often the economic success of a new industry depends 
on the discovery of an outlet for its byproducts. In 
this particular process it is aluminum sulphate that is 
the byproduct, and while investigating other possible 
uses for it inquiries have been made as to its availability 
as a corrective of certain conditions in soils. In this 
connection it is interesting to note that Frederick C. 
Coville, of the United States Department of Agricul- 
ture, describes in a recently issued bulletin of the 
American Horticultural Society the results of several 
tests on the acidification of soil. It is recognized that 


yet passed the experimental stage and that the applies 
t ion is necessarily limited by the small area of acid 
soils required. Further research is 'doubtless needed to 
establish definitely the value of alufninum sulphate as 
a corrective for sqjls of various types as well as to 
demonstrate the effect of aluminum compounds on the 
different forms of plant growth. 

Encouragement 
Of Intuition 

A T THE conclusion of his inaugurul address delivered 
l in London the newly elected president of the Insti- 
tution of Mining and Metallurgy, R. Gilman Brown, 
paid us the graceful compliment of saying that he had 
been encouraged in his views on the subject of respon- 
sibility 1t>y an editorial on the education of the intuitions 
that appeared in a recent issue of Chem . & Met. He 
spoke of the need for an ordered imagination — that 
quality that suggests a new departure from established 
practice. It was imagination, we are reminded, tljat 
rescued the gold industry by the development of a 
chemical process of extraction— cyanidation ; it was 
imagination that conceived the copper converter, so 
superficially similar and yet so fundamentally different 
from the bessemer converter. “Imagination is one of 
our prime assets; as it plays around standard practice 
it alone leads us to question whether an established 
method is, in fact, a perfect conception. Our profession 
constantly offers us opportunity for such a question; it 
affords a daily challenge to the imagination, a challenge 
which we run a personal risk in accepting, but which we 
may not in honor decline.” 

William James has said that visions usually consti: 
tute our most respectable contributions to the world in 
which we play our part. Mr. Brown points out that 
engineers and technologists are better off than philoso- 
phers, for they can link together vision and accomplish- 
ment. Realization is the test. Uncertainty as to 
developments makes us captious and full of fear. A 
close scrutiny of’ reasonings and conclusions follows, 
“thus arraigning the vision before the bar of detailed 
knowledge and experience, and makipg it show cause 
why it should not be committed as a vagrant dream." 
This caution, we are reminded, is born of experience 
and disappointment; it tempers the imagination. It 
should not be confused with timidity, which is inimical 
to progress. 

This discussion suggests that a \ine of demarcation, 
indistinct perhaps, may exist between the great 
designers of our time and what Mr. BROWN calls the 
rank and file. What of them? To answer this query, 
the parable of the talents may be used to crystallize 
the thought that the less gifted one is in honor bound 
obligated to make the best of his opportunities. The 
determining factor must be recognized. “Nor is this 
beyond our powers if we look to our own approval, 
which is lasting, rather than to the fugacious praise of 


some forms of plant life thrive only in soil that is acid 
in reaction ; the plants of the heath family are examples. 
Tests were made wjjereby it was demonstrated that the 
treatment of an ordinary alkaline soil with aluminum 
sulphate resulted in a rapid and satisfactory growth. 

It is pointed out that aluminum sulphate, in amount 
up to \ lb. per square yard, may be applied to soils 
of the ordinary type to insure an acid reaction, which 
is necessary for several species of ornamental plants 
that otherwise are difficult to cultivate. It is well to 
remember, of course, that these investigations have not. 


our fellows." • 

The Application of science to industry is not alone 
concerned with facts and figures. Speculation and the 
exercise of the imagination play an important part in * 
laying the foundation needed as a preliminary to 
achievement. Mr. Brown approves of "recent develop- 
ments in our technical journals: the enlistment of 
editors who are something more than technicians"; and 
he welcomes their increasing tendency to discuss the 
non-technical problems that influence profoundly the 
progress and development of technology. 
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Charles A. 
Rose 


Following a significant 
career of 20 years as en- 
gineer and executive is 
appointed general man- 
ager of technical activi- 
ties for the British 
America Nickel Corpora- 
tion. 


W HEN the British America 
Nickel Corporation resumes 
operations this month, Charles A. 
Rose will be general manager of 
technical activities. Twenty years 
of metallurgical experience as engi- 
neer and executive stand behind Mr. 
Rose as he accepts his new post. 

As a /oung graduate from the 
University of Nebraska, Mr. Rose 
began his career with the Alder 
Creek Gold Mining Co., at Leadville-f" 
S. D. Here he outgrew his position 
as chemist within a short time and 
was promoted to be superintendent 
of mill operations. He then became 
chief chemist for the Boston & Colo- 
rado Smelting Co. at Denver, and 
when the next call camt to advance 
he joined the staff Of the American 
Smelting & Refining Co. as metal- 
lurgical engineer. 

Then Guggenheim Bros? “discov- 


ered” Mr. Rose. So it was that in 
11)11, after rising in 7 years from 
comparative obscurity to the front 
rank of his profession, he severed 
his Colorado connection to become 
consulting expert for the Guggen- 
heims and for the Braden Copper 
Co. Here for the past 12 years Mr. 
Rose has been active in many fields 
as assistant to the vice-presidents of 
both companies. As part of his work 
in this capacity he has been in charge 
rf the experimental plant m the de- 
velopment of the Chile Exploration 
Co, 

Mr. Rose is a man whose person- 
ality inspires confidence. His career 
justifies the impression. Quiet 
and thoughtful in manner, spar- 
ing of superfluous speech, yet 
cordial in bearing, he has the happy 
faculty of creating that atmosphere 
which marks a successful executive. 


Combining as he does the attributes 
of leader and of straight-thinking 
engineer, it is not hard to understand 
the reason underlying his advance- 
ment to his present position. 

At Nickelton, Ont., where the ac- 
tivities of the British America Nickel 
Corporation are centered, Mr. Rose 
will manage a $20,000,000 corpora- 
tion. The magnitude of its opera- 
tions is revealed by its production, 
which will include close to 10,000 
tons of nickel and 5,000 tons of cop- 
per annually. Since 1921, due to the 
dull market, the plants of the con- 
cern have lain idle?. Even at the 
present time the venture of resuming . 
operations is regarded in some quar- 
ters as precarious; therefore Mr. 
Rose faces a problem which is diffi- 
cult, which will require all of his 
well-rounded experience, but which 
he is ideally fitted to meet. 
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An Extension of the Theory of 
Gas- Absorption Towers* 

Abandoning the Arbitrary Assumptions .Involved in the Use of 
4he Logarithmic Mean Formula, a General Analysis of Factors Has 
Been Made and a Fundamental Relationship Between the Variables 
Evolved — This Relationship Has Been Checked by a Plant Experiment 


T3y Wallace 1>. Van Arsdkl 

<'h**miral Ennin<>«‘i , The Hr own Co., Berlin, N. H 


T HERE is substantial agreement among workers 
in the theory of gas-absorption towers, feed-water 
coolers and the like that the rate of transfer of 
the solute from one phase to the other is proportional 
to the area of contact of the phases and to a potential 
factor, or “driving force." The constant of proportion- 
ality, analogous to that operating for heat-flow in double- 
pipe coolers, has been determined in a few particular 
cases described in recent literature. 

The only theoretical difficulty to the problem lies in 
the correct formulation and calculation of the potential 
factor, and on this point there remains a rather serious 
divergence of opinion. The formula taken in the present 
paper was first explicitly stated by Donnan and Masson :' 

Potential factor =_ {km — n) 
where m ~ cone, of solute in gas-phase, g. per liter, 
n = cone, of solute in liquid-phase, g. per liter 

71 

k = — at equilibrium (“Henry's law” solubil- 

Tfl 

ity constant). 

Another formulation is the one used by Prof. W. K. 
Lewis* and his co-workers at the Massachusetts In- 
stitute of Technology: 

Potential factor — (P — ax) 
where P — partial pressure of solute in gas-phase, 
mm. of Hg, 

x — concentration solute in liquid phase, mol- 
fraction, 

a = ~ at equilibrium. 

The constant a is an inverse solubility-function. The 
two forms of expression for the potential-factor are 
therefore nearly equivalent, the major difference be- 
tween them being the occurrence in the latter of an 
extra factor, a: 

(P-ax) =.(£-*), 

equivalent to a {km — n) 

Very recently some experimental evidence has been 
presented 1 which indicates clearly that this extra term « 


should be omitted. If this be done, the remaining dif- 
ference between the two forms is very small; very care- 
ful measurements will be necessary for a judgment 
between them. 

The real difficulty lies in the calculation of the poten- 
tial factor according to any agreed formulation, since 
in a counter-current gas-absorption tower, for instance, 
it varies from point to point. Common practice has 
been 4 - 6 to use either the arithmetic or the logarithmic 
mean of its values at the ends of the transferring 
system. Now while that is justifiable under certain 
rather restricted conditions, evidence is here presented 
which indicates that in many common cases the result- 
ing coefficient is badly in error. 

The assumptions on which the logarithmic-mean for- 
mula is based are as follows: (a) The masB of solute 
transferred is negligible compared to the total mass of 
the gas; {b) the transfer-coefficient is constant from 
point to point through the apparatus, and (c) the 
equilibrium solubility-coefficient of the gas, and there- 
fore the temperature of t{je solvent, is constant from 
point to point. The arithmetic mean is commonly used 
when the potentials at the ends are nearly equal, since 
under those conditions the logarithmic and arithmetic 
means are nearly the same. Since in practice the above 
assumptions are by no means always fulfilled, it has 
seemed to be worth while to investigate the attendant 
errors and if possible to develop a new type of mean 
which will fit some of the cases properly excluded by 
these drastic assumptions. • 

General Analysis 

Certain quantitative relationships between the vari- 
ables must be established preliminary to the further 
analysis. It may easily be shown that: 

. (1) 


where Vq 


TV - 


•Adapted, by the author, from a paper presented at the Rich- 
mond. Va., meeting: <yt the American Institute of Chemical En- 
gineers. Dec 7, 1922. 

*F. C. Donnan and I. Masson, "Theory of Gas-Scrubbing Towers 
With Internal Packing," J. Boo. Chem. Ind., vol. 39, pp. 236-41T 
(1920). 

a W. K. Lewis, "The Principles of Counter-Current Extraction," 
7. Ind. Eng. Chem., tfol. 8, pp. 825-33 (1916). 

•W. G, Whitman and J. L. Keats, "Rates of Absorption tind 
Heat Transfer Between Gases and Liquids/' 7. Ind. Eng. Chem 
vol. 14, p. 186 (1922). 

•K. T. Haslam, “Absorption and Scrubbing Tower Design," 
Am. Inst Chem. Bngrs., Richmond meeting, December, 1922. 

■W. B. Van Arsdel, "Theory of Gas Scrubbing Towers," Chem. 
* Met,, vol. 29. pp. ill5-« (1926). 


d, = 


M, 


m 


d — m 

rate of gas-flow at any point x in the 
tower, liters per minute, 
j’ate of supply of gas to the tower, liters 
per minute, 

density of the pure solute-gas at the 
temperature and total pressure prevail- 
ing at the gas-inlet, grams per liter, ’ 
= density of pure solute-gas at the tem- 
perature and pressure prevailing at any 
point x, grams per liter, 

=at concentration of solute-gas in gas enter- 
ing tower, grams per liter, 

= concentration of solute-gas in the gas at 
point x, grams jier liter. 
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For the special case of the total change in gas-volume 
through the tower, a quantity which occurs frequently 
in subsequent calculations, 

'v : 

d— 


( 2 ) 


where A *= 


d-i 


and Vo", d v and M { refer to con- 


n — f{d, — M,) ( 


)+N, 


where / 


“flow-ratio,” 


ditions at the exit point. Formulating a “solute-balance” 
equation, taking the liquid volume, Vj, as constant, and 
simplifying, 

d(/AAF 4- « - A\> 

/Ad, -f n - A, 

m Mj 

{ d - m d, — Af, 

TV 

Kj?’ 

n ~~ concentration of solute in the 
point grams per liter, 

N, =— concentration of solute in the liq 
ing the tower, grams per liter. 

There is abundant evidence that the solute-transfer 
coefficient, like the heat transfer coefficient in a 
double-pipe cooler, is a function of the velocities of flow 
and temperatures of the fluids, and since we have not 
restricted the problem to uniform velocities and tem- 
peratures, the coefficient itself must vary from point to 
point. Now the most obviously useful data on such 
coefficients would refer to invariable velocities and tem- 
peratures, since a long tower could be considered as a 
series of short ones, in each of which the appropriate 
velocity, temperature and coefficient could be used. Such 
data must therefore be derived from the results of an 
actual complex run by correlating with the mean 
velocities and temperatures an average value of the 
coefficient. In a differential section, 


directly as the gas velocity up to a certain critical flow- 
ratio, f c , and directly as the liquid velocity at higher 
flow-ratios, as suggested diagrammatically by Fig. ,1. 
In addition, fc 2 varies inversely as the viscosity of the 
liquid, it, as that is changed by temperature. Moderate 
change of gas temperature is apparently without effect. 
Assuming now that for changes in velocity and tem- 
perature from point to point in a tower, 0 varies in the 
same manner as does fc., between different runs, four 
cases may be distinguished by the relation of the actual 
flow-ratio to the critical flow-ratio, / c f ? 


(3) — 

i (, 

u ' c 

l Ji < f 

v L < c 

v*/ - 

v * * 
\L l 

Case (a) 

e r _ 1 V %D 

Case ( b ) 

1 l fc mi 

* v 

lavi 

jid at 

1 

C;i.s<> (C) 

Case (d) 

’ (; / 

1? V at) 

- 1 ^ r ><H> 

enter- \ L * 

| 1 I' 'cVt 

1 a vi 


where Uu, Vl and v a v. are average values of those 
variables in the given case. 

For Vi, and use the arithmetic mean of the end 
values. For Vo, 

1 — A , d, — Ma 


Vo - IV 


Fog, 


d,— rf, -f M, + ~ d, 
AM, 


Substituting in equation (5) the value of m from 
equation (8), and 0 from this table, simplifying and 
solving for fc„ 

\ . v,. r 

tn) k ‘ k,hS v,„ J.v i 

(/Ad, + n— N^vt ___ 

kdifAM, A 7 .M w(fcd — /Ad, + N,) — ?? 

5w (6) 


V iMi — k l 84'k l ( km — n ) ( 5 ) 

where fc, — a constant characteristic of the packing, 
sq.ft, of surface per cu.ft. gross volume, 
S =•-- cross-section area of tower, sq.ft., 
fc, = the average transfer-coefficient for the 
tower, grams per minute per sq.ft, per 
gram-per-liter concentration-deficit, 

0 a dimensionless multiplier of fc,, averag- 
ing unity for the whole tower, 0fc, being 
the actual coefficient for the section. 

All available experimental work 4 (including some of 
our own not yet published) indicates that as between 
different runs, and to a rough approximation, fc, varies 



FIG. 1 — VARIATION OF TRANSFER-COEFFICIENT WITH 
CHAfttyUNQ GAS AND LIQUID FLOW 


i \ i u C ,Va 

d>) k t - J , 

( f\d, + n — NJu 

kd < /AM,-- A 7 ,) + n(kd — f\d, + N,) — n‘ 

in (7) 


(0 


_ VJ, jW. 

’ kJtSvav ,AVi 

dii 

kdJZM,— N,) + nlkd — 1b>d,+ N,) — «* 


( 8 ) 


{d) k ’ fc.Asl,./.. 

di? t ) 

kd(fAM t — Nj + n(kd~ /Ad, + N t ) — n* 
where h --- total height of packed portion of tower, feet. 
Solution of any of these equations depends on the pos- 
sibility of evaluating fc, d and vt for given values of n ; 
in general, such relations are empirical and the integra- 
tion will be performed by a step-by-step summation for 
the range N t to N r 


Solution. Case 1 

When the change in temperature of the liquid may 
be considered as predominantly dye to the heat of 
solution of the solute, the liquid-temperature and there- 
fore fc and vt become simple functions of n; for evalua- 
tion of d, a rough approximation to T (the gas 
temperature) is sufficient; the change in T may be 
assumed proportional to the change in t (the liquid 
temperature). In practice this is a very important and 
common condition in such absorption towers as those 
of, say, SO, in water; the heat of solution of the SO, 
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is almost always far in excess of any accompanying 
transfer of sensible heat. 

It will be noted that the preceding process sidesteps 
the necessity of determining any space average of the 
potential factor. Individual values of the potential 
factor, h(fwever, vary inversely as the quantity within 
the integral in equation (6), (7), (8) or (9), and may 
be evaluated by comparison with equation (5) 

Solution. Case 2 

There is one othej case, comparatively unimportant, 
for which analysis is possible. The restricting assump- 
tions are, (a) that transferred sensible heat far exceeds 
heat developed on absorption of the solute, and (b) that 
changes in the mass and specific heat of the gas are 
small in comparison with its average mass and specific 
heat. Summarizing, it may be shown tha't the liquid 
temperature then changes from point to point by the 
exponential law characteristic of heat exchangers, and 
the solute-concentration by an exactly analogous ex- 
ponential law; a series of values of km — ri may be 
calculated, and the space-average of these values sub- 
stituted in the fundamental equation 

ViAN, — N t ) = kJiSkj ( km - m)„, ( 10) 


Removal and Saturation 


Two characteristics of tower operation which are 
nearly always given or required are (a) the degree of 
saturation of the outflowing solution, based on the 
concentration of gaseous solute entering the tower, and 
(b) the percentage removal of solute from the gas; 
calling these functions respectively 4 and r, 

i = 100 < n) 

where k" — solubility constant for conditions at base 
of tower. 

r — UK) ( 1 A $)- 10° N ‘j^ 02) 

For the common case in which N , — 0, 

r — 4 (13) 

Experimental Check 

There is not much experimental material available 
with which to test the methods of calculation suggested, 
by actual check of predicted with measured quantities. 
The following experiment® will serve to show, however, 
the order of magnitude of the differences from the 
logarithmic or arithmetic mean methods, in a case 
which is far from being an extreme test. 

A wood-stave tower of 28.25 in. internal diameter 
was fitted up with nine grids, the bottom six each 
supporting four layers of 6-in. “spiral brick,” the next 
two grids eight layers, and the top grid four layers. 
Beneath each grid two spirals of lead pipe were so ar- 
ranged as to collect fair samples of the gas and solution 
at that point. Dilute SO, gas was blown into the base of 
the tower and water pumped into the top through a 
rosette head; the former was measured by a stand- 
ardized orifice-plate, the latter by the decrease in 
volume in a storagV tank. Gas concentrations at the 
six lower stations were determined by Orsat apparatus 
and at the three top ones by Reich apparatus. Solution 
concentrations were determined by iodine titration. 

For this style of* packing, k t = 18.06; the height of 
packing was 23 ft., cross-section area 4.85 sq.ft.; k t hS 


•Thin experiment, with a number of others which coyer the gen- 
eral subject of tower performance, will be more fully described 
in a future communication. 
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= 1,806.5 sq.ft. Fairly high rates of flow were em* 
ployed (49.8 cu.ft. of gas per minute per sq.ft, of cross- 
section and 8.03 gal. of water per minute per sq.ft.) 
and a low-strength gas, about 6 per cdht SO, by volume. 
The resulting data, #plotted in Fig. 2, were balanced 
against one another (individual measurements not be- 
ing precise enough to allow direct calculation of 
km — n), as follows: A fair curve was drawn through 
the datum points for n, and then using the “conserva- 
tion of matter 0 equation (3), m was calculated from 
n; this curve agreed reasonably well with the plotted 
points for m. From the smoothed curve for t and that 
for m, k was determined on the basis of known solubil- 
ity data. The curve “/aw — n measured,” in Fig. 3. 
was the result. The coefficient k, was determined ns 
follows By taking Sn and km — n in 2-ft. steps: 


bn 

km - u 

ki 

0 25 

0 40 

0 55 

0 U 

0 4R 

0 57 

0 35 

0 5b 

0 55 

0 42 

0 64 

0 57 

0 50 

0 71 

0 62 

0 53 

0 7b 

0 61 

0 55 

0 80 

0 60 

0 56 

0 815 

0 60 

0 57 

0 81 

0 61 

0 56 

0 79 

0 62 

0 54 

0 75 

0 63 

0 32 

0 71 

1) 65 

Menu 0 60 


Now the temperature change of the water in this run 
was almost exactly accounted for by the heat of solution 
of SO,, and the flow ratio was less than f r for SO, 
absorption at this temperature, 45.25 as against about 
50. Equation (9) above was therefore used, with the 
following pertinent data: 

I 6145 Ml - 0.133 /I - 23 2 </i - 2 46 k' ~ 46 3 

\L' » 135 7 M 2 •« 0 015 ft - 24 0 r/j - 2.57 k" * 43 I 

/ ^ 45.25 Ni - 0 Ti - 37 A « 0 912 vi - 0 93 (retalivr) 

l'a ■» 5750 Aj - 5 4 7’a- 23 91 - 0 91 (relative) 

Coefficient k 2 is found as 0.594, checking closely with 
the measured mean fc, and calculated values of km — n 
are shown on Fig. 3 to agree well with the curve of 
measured values. 

Calculating the logarithmic mean of km — n at th* 
ends of the tower, k t by equation (10) is 0.82; by the 
arithmetic mean it is 0.785. The redson for the dif- 
ference from the measured value is obvious from Fig. 



FIG. 2— DATA FROM EXPERIMENTAL ABSORPTION-TOWER 
SULPHUR DIOXIDE IN WATER 




CHEMICAL AND METALLURGICAL ENGINEERING 


Vol 28, No. 20 



4 i p I r 

r * rurr I -1 "! < < < ' 


Fir, hiTKNTI \L R'MTIdN FX I’F.KI M K\T \ L 
VS CAFiCnLATPJb 

3, in which the calculated potentials according to the 
logarithmic and arithmetic formulas are seen to have 
entirely different modes of variation than that of the 
measured potential. 

The observation has sometimes been made that even 
very large errors in the calculation of the coefficient 
would have no importance practically, provided the test 
experiments were run under very nearly the same con- 
ditions as are to be realized in the projected installa- 
tion, for then the errors would cancel This view, 
however, appears to reduce the coefficient to nothing 
more than a convenient instrument for interpolation 
between experimental runs which do not happen quite 
to fit the desired case. If it be considered what a 
multiplicity of conditions are possible— volumes of 
inflowing and outflowing gas and of inflowing liquid, 
concentration of inflowing gas, temperature of inflow- 
ing and outflowing liquid, etc., all variable more or 
less independently — the desirability of generalizing the 
data as far as possible will be obvious. For a given 
type of tower and packing the coefficient should be 
capable of empirical expression in terms of possibly not 
more than three independent variables — volumes of in- 
flowing gas and liquid and temperature of inflowing 
liquid and a comparatively small number of experi- 
ments should open up, by extrapolation, the whole field 
of possible conditions. Hut such usage requires at least 
the accurate calculation of the coefficient. 

The experiment described above was carried out in 
August, 1922, under the supervision of Frank M. Jones, 
at that time a member of this organization, assisted 
by six other members of the staff. 


Research on Fatigue Resistance 

A research into the resistance to'fatigue of copper, 
brass and bronze will become a part* of the program 
of tests at the University of Illinois. It will be remem- 
bered that I)r. II. F. Moore and his associates have 
been engaged in an investigation on endurance of steel 
for several years, and have published many of their 
important findings. Finances for the work have been 
supplied by a member of interested organizations and 
corporations. The Copper and Brass Research Asso- 
ciation is providing funds for the new program on its 
own material, and will be represented on the advisory 
board by Messrs. George, Webster and Price. 


Light Shed on Oil Shale Distillation 

The amount and quality of oil that can be produced 
from any shale may be made to vary to an important 
degree by changing the temperature relations existing 
in the shale charge during destructive distillation, states 
L. C. Karrick, associate oil shale technologist of the 
Department of the Interior. 

The rate at which the oil is formed from the shale 
is affected by the rate of heat supply and therefore by 
the temperature of the shale during its thermal decom- 
position. The quality of the oil formed may be con- 
trolled by alternating the temperature of the shale and 
therefore the rate of formation of the oil. Variations 
in the yield and quality of shale oils may be caused by 
inherent properties of the retort used, but in any event 
the properties of the crude oil and yield are very largely 
the result of the extent to which the thermal decomposi- 
tion has progressed. Recognition of these principles 
will aid in explaining to a large degree the reasons for 
the wide variations in oils produced from the same 
shales by different “processes.” These principles also 
may be applied in the operation of different types of 
retorts in order that crude oils of a type most profitable 
to the operator may be produced. 

The Bureau of Mines has conducted an extended 
series of tests in the destructive distillation of oil shales, 
to determine the wide variations that may be effected 
in the quality and yield of shale oil by changing the 
rate and temperature at which the oil is formed. These 
tests furnished interesting information on the four 
related points: Yield of oil, quality of oil, temperature 
required to distill shales, and time required for distil- 
lation Serial 2450, which just has been issued by the 
Department of the Interior, Bureau of Mines, Washing- 
ton, D. C., gives this information in detail. 


Industrial Rewearrli oil Lime 

The extent of the use of lime is a matter of general 
knowledge among technical men. There need be no 
elaboration of its many uses here. It is interesting, 
however, to consider some of the research that is under 
way under the auspices of the National Lime Associa- 
tion. In the first place, the organization has a research 
laboratory in Washington where the general subject of 
the fundamental properties of the commercial lime is 
being studied. Samples of lime from every part of the 
country are studied in an attempt to correlate such 
properties as density, porosity, reactivity, rate of set- 
tling, etc., with one another and with perhaps other 
properties not yet definitely determined. 

Together with this fundamental investigation, some 
units of which have already appeared in Cham & Met ., 
the laboratory deals with other problems such as new 
uses for lime, control of quick-setting lime mortar, 
aqueous lime paints and such problems as the new 
users of lime are facing. In addition to this extensive 
work, a fellowship is maintained at Ohio State Uni- 
versity under J. R. Withrow, who is studying the effect 
of varying conditions of burning c/.i properties of lime. 
At Massachusetts Institute of Technology, R. T. Ha slam 
is directing an investigation on the chemical systems 
in lime mortar and lime plaster. At Indiana University, 
F. C. Mathers is studying lime and^mortar and various 
uses of lime. And finally, W. E. Emley at the Bureau of 
Standards is co-operating in a study of the construction 
uses of lime. This is a constructive program which 
other national associations could well afford to imitiate. 
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Machinery for 
Bagging Superphosphate 

By Kai Warming 

Translated by George Frederick Zimmer 
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Editor's Note: This article is most interest inn in dis- 
cussing one. of the operating problems of the fertilizer 
manufacturers abroad . Some phases have, only a remote 
bearing on our oum practice . Nevertheless the work is 
illuminating and well worth careful study. 



M AKERS of superphosphate always find great 
difficulty in securing the rapid despatch of their 
large stocks during the busy spring and autumn 
seasons, because the superphosphate in the stock piles 
frequently becomes very hard, so that the work of get- 
ting it out, breaking it down and packing into bags is 
a slow and expensive operation which delays the execu- 
tion of orders. 

Drawback of Existing Appliances 

The first machines employed for doing this work were 
set up near the stock pile and the superphosphate was 
shoveled by one or two men into a bucket elevator, 
which raised it to the crushing rollers. From these it 
dropped into bags suspended at the mouth of two 
chutes; each bag was weighed on leaving the bagger. 
Although by this method a certain amount of labor was 
saved in comparison with purely hand work, the ma- 
chine still had to be fed by hand and was by no means 
automatic, so that there had to be taken into account 
the hand labor necessary for breaking down the pile 
and carrying the superphosphate some distance to the 
machine. Moreover, work had to be stopped at inter- 
vals, in order to shift the machine and weighing ap- 
paratus as the men got further into the pile. 

The author was therefore led to consider the pos- 
sibility of devising an apparatus capable of performing 
all the various operations. When in 1913 he iook up 
the question, he found that it was possible to combine 
the swinging and digging elevator applied for several 
years in the warehouses of the German potash manu- 
facturers, with the necessary pulverizers, screens and 
bagging scales, into a practical and useful labor-saving 
apparatus for superphosphate handling. 

The construction of the machine was planned and 
carried out in Hamburg in collaboration with the engi- 
neer, Paul Burgdorff. 

\ 

Construction of the Machine 

The apparatus consists of a large four-wheeled motor 
truck driven by an electric motor, current being sup- 
plied via a flexible ciJble. The two large front wheels 
are driven by separate gearing, so that -the truck can 


•See also article In Industrial Management for March 23, 1922. 
“The Mechanical Handling of Superphosphate,” by G. F. Zimmer. 


turn in a circle of small radius. It can also be run in 
either direction. The front of the truck carries a 
bucket elevator, the buckets being provided with cut- 
ling edges. The elevator is nearly vertical and is 
adapted to swing horizontally through an angle of ap- 
proximately 90 deg. about a large vertical pivot, so that 
the elevator can cut a trench in the stock pile slightly 
broader than the overall width of the truck. The swing- 
ing and scraping movements of the elevator are im- 
parted by two electric motors, and the change of the 
swinging direction at the end of each swing is effected 
automatically on reaching its maximum. 

When the machine is set to work the elevator buckets 
scoop the superphosphate out of the stock pile to a 
depth of about an inch over an arc corresponding to the 
radius of the swinging movement, the material being 
taken out right up to the top*of the pile. On the com- 
pletion of the swing the machine is moved forward a 
suitable distance without stopping the scooping and 
swinging movements. * 

The superphosphate collected by the buckets is dis- 
charged onto a screen, and the large lumps are broken 
in a roll crusher and afterward screened. The sifted 
product is carried by a shaker and delivered into hop- 
pers at the back of the machine on which the bags are 
hung; two or three bag scales are arranged underneath 
the hoppers. As each bag is filled the delivery slide of 
the hopper is closed and the bag is placed on a conveyor, 
to be removed, tied and sent off. 

Machines of this type are made in several sizes for 
storehouses, ranging from 10 to 22 ft. in height. The 
smaller sizes have a capacity of 125 to 150 bags (of 100 
kg. each) .per hour, while the largest will fill 150 to 
180 bags. In the larger machines the hoppers for the 
fine powdered superphosphate with the bag scales are 
paced on a separate three-wheeled truck drawn by the 
motor truck. Furthermore, they have a platform for 
the operator placed over the shaker conveyor, from 
where he has a complete view of its workings. Three 
workmen are needed to operate the machine under the 
supervision of a foreman, and the latter can learn how 
to run the apparatus in a few hours.* 

It should be noted that in digging the superphosphate 
out with these devices it is taken uniformly from all 
strata of the pile. This is an advantage from the manu- 
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facturers’ point of view, since it often happens that some 
batches of the product do not contain the exact per- 
centage of soluble phosphoric acid desired and con- 
sequently have to* be covered, in the stock pile, by a 
layer made with different proport itns of ingredients in 
order to get a true average. In breaking down the pile 
it is important that these layers of different compo- 
sition should be thoroughly mixed and a uniform prod- 
uct obtained, which is difficult to do by hand, whereas 
the machine scoops out the product in the desired pro- 
portions, corresponding to the different thicknesses of 
the superimposed layers. If necessary, this property of 
the machine can be utilized in the pioduction of blended 
or compound fertilizers, the various components being 
superimposed in horizontal layers, so as to gel the in- 
gredients in the required proportions, and th£ pile is 
taken down in vertical cuts with the machine, thus 
producing a homogeneous blend. 

Comparison of Working Costs 

With regard to the relative costs of bagging super- 
phosphate by hand labor and by the machine, the 
latter works 5 months in the year (the busy season)--- 
that is, for 125 days of 8 hours each, or 1,000 hours in 
all. The work of bagging, including all the operations 
necessary for breaking down the pile, screening, crush- 
ing, bagging and weighing the superphosphate, tying 
the bags and loading them on to the wagon, is performed 


.by eight men, at a cost of: 

l*'l am - 

IVI Mi 

Labor, 8 men at 3 ft am* , 21 

Motive power, 20 hp at 0 25 franc .... ... . 5 

Upkeep of machine . f» 

Total 31 

Output: 150 bagM per hour, equivalent to . . 0 22 


With hand labor the same eight men would fill only 



ONE OF THE EARLIEST MACHINES 
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A MQDERN RAGGING .MAO II IN K IN ACTION 


GO bags per hour, equivalent to a cost of 0.40 franc per 
bag. The difference is therefore 0.17 franc per bag, or 
25.25 francs per hour. In 1,000 hours the profit would 
be 25,000 francs, which would enable the prime cost of 
the machine to be written off in, a short time. 

Increasing Output Per Man-Hour 

One of the greatest advantages of the machine is 
that it enables the output per man to be increased from 
750 kg. per hour to 1,800 kg., which is a highly valuable 
factor during the busy season. 

Another advantage accruing from the use of these 
machines is the greater weight of the full sacks. It 
seems rather peculiar that the machine could give a 
greater accuracy of weighing than the ordinary bal- 
ances, but it has been proved that the vibration of the 
machine and the weighing scales make those more “liv- 
ing” than ordinary standing scales. The accuracy of 
the weight has proved not to exceed \ per cent, in either 
direction, which gives a considerable advantage both to 
the seller and to the buyer. 

The machines can be used for all such materials as 
“stands” in piles, such as potash salts, sulphate of 
ammonia and sodium chloride, wtyjch are delivered to 
the sack in fine powder. 

These machines have been experimented upon and 
successively improved in the Danish superphosphate 
works, where fifteen of them now replace all the former 
manual labor. It is impossible to prognosticate the 
future of such a machine, as the factors vary so much in 
different countries. 
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AMERICAN Oil. < *H EMI STS SOCIETY AT HOT SFKINGS 


Fourteenth Annual Convention 
of American Oil Chemists 

T HE 1923 convention of the American Oil Chemists’ 
Society in Hot Springs, April 30 and May 1, will 
go down in the annals of the society as one of the most 
important in its history. There were more than fifty 
members present, nearly one- fourth of the entire society. 
Many of the past presidents, and other leaders in the 
technology and chemistry of fats and oils, took an 
active part in the proceedings. All the large packers 
and vegetable oil producers had from one to ten chemists 
at the meetings. Several of the soap makers were 
represented, and most of the commercial chemists of 
the South were on hand. 

The program for the 2-day meeting consisted of 
reports from various standing committees interspersed 
with papers and addresses on different phases of the 
manufacture of edible and technical oils. 

Election of Officers • 

The final session of the meeting closed with the elec- 
tion of officers for the coming year. They are as fol- 
lows: H. B. Battle, Montgomery, Ala., president; H. J. 
Morrison, Procter & Gamble, lvorydale, Ohio, vice- 
president; P. P. Hinterlang, International Refining Go., 
San Antonio, Tex., second vice-president; J. R. May, Jr., 
Barrow-Agee Laboratories, Shreveport, La., third vice- 
president; Thomas B. Caldwell, Law & Co., Wilmington, 
N. C., secretary -treasurer ; Herbert S. Bailey, Southern 
Cotton Oil Co., Savannah, Ga., editor, and A. W. 
Putland, Portsmouth Cotton Oil Refining Corporation, 
Portsmouth, Va., assistant editor. 

These officers constitute the governing committee, the 
personnel of which is somewhat changed this yeai owing 
to the addition of two vice-presidents, the editor and 
assistant editor as elective officers. Heretofore the 
committee has consisted of the president, vice-president, 
secretary-treasurer and the four most recent presidents 
of the society. 

Banquet 

Tuesday night, after all the business of the conven- 
tion was well out of the way, the members with their 
wives and guests enjoyed a most delightful banquet in 
the private dining rodlm of the Eastman Hotel. David 
Wesson as toastmater staged several unique stunts, 
such as having the waiters fill all the glasses, after 
the guests were assembled, with perfectly clear water, 
which immediately turned into delicious looking wine. 
He was suspected of having used a phenolax tablet to 
perforin this classic miracle. 

This year for the first tim$ the society had as ban- 


quet guests and speakers both the president and the 
vice-president of the Interstate Cottonseed Crushers’ 
Association. 

With the consignment of the loving cup once more 
to the custody of Mr. Battle, the forteenth annual con- 
vention of the American Oil Chemists’ Society was 
brought to a fitting climax. 

L. M. Tolman's Presidential Address 

The society, in the opinion of L. M. Tolman, retiring 
president, has during the past 2 years become much more 
representative of the entire field of fats and oils than 
under its old name of Cotton Products Analysts. While 
among its members are to be found nearly all the 
chemists of the great American edible oil industry, it 
must continue its efforts to attract those interested in 
the paint,, varnish, soap and other technical oils. He 
advised against joint meetings with the American 
Chemical Society, pointing out that at these meetings 
it would be difficult for those interested in a single 
field of chemistry to concentrate on their own specific 
problems. 

The greatest contribution the society can make to- 
ward the advancement of this country’s position in the 
world’s oil industries is, in Dr. Tolman's opinion, along 
the lines of improvement in methods of analysis. Much 
has been accomplished by the Smalley Foundation work 
to perfect the procedures and technique in the determi- 
nations of oil and ammonia. The collaborative work of 
the society should now be extended to cover more thor- 
oughly other analytical methods and increase the profi- 
ciency of its members in all lines of laboratory control. 

Bleaching Processes Discussed 

The problem of how best to bleach an edible oil is 
today receiving perhaps more attention than any other 
single phase of the gefieral refining process. 

William Kelly of the Filtrol Co. of California read a 
paper on the bleaching earth Filtrol. Its source is a 
deposit of impure silica on the edge of Depth Valley, 
hence it is sometimes known as Death Valley clay. The 
raw material is refined in Los Angeles to a* finished 
product which is pure silica with about 7 per cent of 
aluminum silicate* It is claimed that besides its ability 
to absorb coloring matters from vegetable and mineral 
oils, Filtrol will remove sulphuric acid, free sulphur 
compounds and moisture. This makes it especially 
suited to the bleaching of lubricating oils. Since with 
vegetable oils this earth can be used at a much , lower 
temperature than .is commonly employed with fullers 
earth, there is no tendency for the oils to oxidize or 
become rancid/ To the soap makers this new bleach 
would be of especial interest if the laboratory results 
can be duplicated in the factor. Crude coconut and 
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soya bean oils bleached with it yield soap which will 
not darken. 

In addition to 'fullers earths most refiners are now 
using chars or activated carbons in their bleaches. A. 

A. Jackson, who is with the Dai^o Sales Corporation, 
after discussing briefly the development of carbons 
for the removal of coloring matter from sugars, sirups, 
glycerines, oils and similar products, described the 
process by which Darco is made and told of its various 
uses. He said that while wood chars are good absorbents 
for gases, as a rule they did not possess any great 
decolorizing properties. 

The decolorizing powers of a carbon may be increased 
by simply heating it out of contact with air; bv im- 
pregnating the raw material or char with certain 
chemicals, heating and then removing the impregnat- 
ing agent, or by simply heating the raw material in a 
current of steam or gas to prevent too rapid oxidation 
during furnaeing. 

Many materials have been used for the production 
of so-called activated chars: grasses, hulls, leathers, 
blood, hoofs, horns, paper mill waste and lignite. It 
is this latter substance which is the basis of Darco 
carbon. The plant is located in the Texas lignite field 
at Marshall. There the raw material as mined is 
crushed, and furnaeed by a special process which is 
claimed to yield a very active carbon. The color ab- 
sorptive power is then further increased to “an estab- 
lished point of standardization” by the extraction of 
impurities with solvents. 

In the use of chars for bleaching vegetable oils, it 
is customary to mix them with fullers earth. Darco, 
said Mr. Jackson, works admirably in such combina- 
■ tions, but can also be used to advantage by itself. He 
believed that shortly such chars would largely replace 
all fullers earth bleaches in the edible oil business. 

Vacuum Refining and Super-deodorization 

Two papers covering refining under vacuum instead 
of at atmospheric pressing were presented on Tuesday. 
This is a comparatively new idea to the American 
refiner and these communications aroused considerable 
interest. Louis C. Whiton, representing the Bataille 
process, described methods and apparatus not only for 
neutralizing the free fatty acids but for bleaching and 
deodorizing under vacuum. He claimed for his refining 
process that the soap (foots) being dehydrated would 
settle more readily and with less occlusion of oil than 
in the present open kettle procedure. Also that one 
could get a much more intimate contact between the lye 
and oil without the danger of emulsion formation. This 
meant the refined oil was of exceptionally low' acid con- 
tent and that the usual saponification loss was some- 
what reduced. Bataille recommends a horizontal in- 
stead of vertical refining kettle. After neutralization 
with a fairly strong lye and the evaporation of the 
water, which takes only about 2 .^urs, the batch is 
discharged into a large settling tank. ,Thus the vacuum 
apparatus need not be very large (10,000 lb. ’capacity), 
as the batches are put through it about ten times as 
fast as in present practice. 

Mr. Whiton believes that there is an advantage to 
be gained in bleaching with fullers earth in vacuum. 
Operating data obtained over a period of years in 
Europe indicate that the loss due to absorption of oil 
in the bleaching earths or chars is less under vacuum, 
as only 40 to 60 per cent of the usual amounts of these 


bleaches is needed. A possible explanation is that at 
reduced pressure all the moisture which is known to 
interfere with color absorption is removed from o both 
oil and earth. 

Super-deodorization is the term applied by Mr. Whiton 
to the process of deodorizing at extremely high vacuum 
and comparatively low temperature. Since the amount 
of objectionable odors and flavors removed by a given 
weight of steam is proportional to its volume, the 
higher the vacuum the more work it will do. The actual 
daily operating vacuum of the Bataille super-deodorizer 
is 29.7 in., with a 30-in. barometer. Under this small 
pressure it is estimated that steam has a volume six 
times as large as at the usual 28.5-in. vacuum. This 
high vacuum is obtained in practice by stepping up a 
high, primary vacuum with a special type of steam 
ejector. With cottonseed oil the deodorization is carried 
on at 295 deg. F. and requires from 1 to 2$ hours. 
Such plants have been in operation abroad for nearly 
9 years and more than 100 are in regular use. It is 
claimed that in these the quality of the finished oil is 
superior to those obtained where lower vacuum is used, 
as the Bataille system removes some substances that 
are not volatile at a higher pressure than is maintained 
in the “super-deodorizer.” 

Francis M. Turner, chemical engineer with T. Shriver 
& Co., in his paper, which was illustrated with many 
interesting samples, spoke of the dealbuminizing process 
he is developing for the treatment of crude vegetable 
oils, and his procedure for vacuum refining. In the 
dealbuminizing treatment he removes the so-called 
“gums” or “albumins” by a simple process, the details 
of which were not disclosed, and then bleaches without 
refining. A sample of coconut oil exhibited was free 
from rancidity, although it was 2 years old and had 
never been refined, merely dealbuminized. Dr. Turner's 
results with vacuum refining were similar to those 
obtained by the Bataille process. The soapstocks he 
showed were hard and dry and nearly free from the 
disagreeable odor common to most soapstock. 

Chemical Constituents of Cottonseed Oil 

Two of the most instructive papers, “chemically 
speaking,” were those by George S. Jamieson of the 
U. S. Bureau of Chemistry. One of the problems his 
laboratory has been investigating is the composition 
of the free fatty acids of cottonseed oil. He concludes 
that the acids are set free by hydrolysis in practically 
the same proportion as they occur as glycerides in the 
oils. 

Even more valuable were the results reported by Dr. 
Jamieson on “Some of the Non-Glyceride Constituents of 
Crude Cottonseed Oil.” Practically all of the complex 
chemical bodies forming the “gums” which gradually 
settle out of filtered crude cottonseed oil on long stand- 
ing have now been identified. This gum, which is 
physically similar to the “foots” of linseed oil, will 
separate more rapidly if moisture is present in the 
oil, and changes in temperature also hasten its sedi- 
mentation. ^ 

At the request of the editor, a special committee was 
appointed to consider the feasibility of publishing a 
quarterly to be known as the Journal of the American 
Oil Chemists' Society. This committee made a tentative 
report stating that it believed it would be possible to 
finance such a quarterly and hoped to begin issuing 
with 1924. 
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The Rarer Metals 

A Symposium Held at the Recent Meeting of the 
American Electrochemical Society 

T HE outstanding technical feature of the recent New 
York meeting of the American Electrochemical 
Society was the session on the “Rarer Metals” conducted 
by F. M. Becket. The opening address was made by Prof. 
Charles James of New Hampshire College, who has 
gained a world-wide Reputation through his remarkable 
researches on the rarer metals. Notwithstanding the 
fact that much time has been spent searching for 
methods for detecting the rare elements, in many cases 
good methods of separation are completely lacking. 
Present means of separating columbium from tantalum 
are very unsatisfactory. So far as quantitative analysis 
is concerned, the greatest problem is found in the case 
of the cerium and yttrium groups of metals. The sepa- 
ration of the two groups is an extremely tedious matter 
which is rarely carried out. 

When is an Element Useless? 

When an element is condemned as being useless, it 
is evident that its characteristic properties are deeply 
hidden. Germanium, which once seemed useless, is at- 
tracting much attention in the medical world, because 
of its action on the blood. The element occurs in argyro- 
dite and canfieldite and to a minute extent in some zinc 
ores. A very important discovery is a copper sulphide 
ore of Africa containing as much as 7 per cent ger- 
manium. Work at New Hampshire College indicates 
that the metal can be easily extracted in an exceedingly 
pure condition. There is therefore a possibility that it 
will become sufficiently plentiful that its effect upon 
metals and alloys may be determined. Copper with 5 
per cent Ge is a pale gold-colored alloy. 

Thulium oxide on careful heating gives a beautiful 
carmine-colored light, which changes as the temperature 
is -raised, becoming yellow and then almost white. The 
reduction of beryllium compounds presents very great 
difficulties. An elaborate investigation is now under 
way. It is important to develop a simple method for 
the quantitative determination of Be; such knowledge 
would allow us to study solubility curves and alloys with 
rapidity. Indium occurs more commonly than gallium 
in certain zinc products. Some flue dusts have shown as 
much as 0.5 per cenfc of gallium. Many other elements 
such as lanthanum, dysprosium, holmium and yttrium 
are being carefully investigated and no doubt the day is 
not far off when elements at present of little commercial 
importance will occupy a field of usefulness such as has 
been achieved by thorium, tungsten and vanadium. 

“The Metallurgy of Lead Vanadates” was the title of 
the paper presented by Dr. Will Baughman of Los 
Angeles, Calif. He reviewed the various methods of 
treatment of lead vanadates and then outlined in detail 
his own method, which has been tried out on the Black 
Butte ores. In the electrolytic separation, which is an 
important step in the process, a mercury cathode is used. 
Tungsten, molybdenum and chromium pass into the 
amalgam and vanadium separates out as oxide. Sepa- 
ration can also be affected by the volatilization method. 
Hydrogen is passed over the mixed oxides of vanadium, 
tungsten and chromium heated to 1,400 deg. C. The 
vanadium pentoxide is reduced to the trioxide and 
this is readily distilled off, leaving W, Cr and Ti behind. 
In the preparation of metallic vanadium Dr. Baughman 


found lithium to be the best reducing agent. A metal 
containing 95 to 97 per cent V is easily obtained. Dr. 
Baughman's paper was discussed by Messrs. Saklatwalla, 
Fink and Arsem. Mr. Arsem said that the melting 
point of vanadium wak 1,650 deg. C. 

0. W. Drury, professor of metallurgical research, 
Queen's University, referred to the important deposit 
of cobalt at Cobalt, Canada, which supplies about 90 per 
cent of the world’s demand. The Canadian ore contains 
about 5 per cent Co, 4 pel* cent Ni, 10 per cent Fe, 14 
per cent As, 1 per cent Cu, 7 per cent S and 20 per cent 
SiO,. The process of producing pure cobalt oxide and 
metal is a long and tedious one. In the production of 
1 lb. of cobalt 3,000 lb. of solution is handled. Cobalt is 
used chiefly in the manufacture of stellite and as one 
of the main constituents of permanent magnets. The 
addition of cobalt permits magnets to be made of less 
than half the weight of those made of ordinary tungsten 
magnet steel. The demand for cobalt is greater than 
the supply. E. O. Benjamin referred to the cobalt 
plating of the iron anode in the electrolytic oxygen cell, 
lie found that Ni-plated anodes were better than those 
that were cobalt-plated. Messrs. Fink and Ralston 
pointed out that a very good separation of cobalt and 
nickel is possible by electrolysis. Kenneth S. Guiterman 
of New York referred to the production of appreciable 
quantities of cobalt and nickel as byproducts in the 
smelting and refining of copper. The A. S. & R. hac 
accumulated large tonnages of eobalt-nickel speisi 
which locked up appreciable amounts of gold and silver 
The Guiterman process consists in sulphating the speisfi 
followed by a solution thereof in water. After the pre 
liminary removal of Fe, As, Cu, etc., NaCl is added ana 
the solution electrolyzed between graphite anode and 
copper cathodes. Cobalt is precipitated out of solution 
as a hydrated oxide and the nickel collects on the 
cathode. The efficiency of the separation is about 98 
per cent. 

The G. E. Chromizing Process 

A simple and efficient method of applying a protective 
coating of chromium to iron and steel ^as described by 
F. C. Kelley of the General Electric Co. The process 
consists of packing the material to be treated into a 
powdered mixture of alumina and chromium. The 
amount of each material used in the mixture is 45 per 
cent of alumina and 55 per cent of chromium by weight. 
The material is usually packed into a tube of iron, and 
then heated at 1,300 to 1,400 deg. C. in hydrogen, in 
vacuum or in some neutral atmosphere, for lengths of 
time depending upon the penetration and concentration 
of chromium desired. The furnaces used for this work 
consist of alundum tubes wound with molybdenum wire 
as a heating unit. These tubes are placed hi a suitable 
furnace casing and surrounded with alumina powder, 
which acts as a heat-insulating material. In chromizing 
it is necessary to have powdered chromium of at least 95 
per cent purity, for chromizing iron which is intended 
to withstand corrosion. Powdered AI,0 8 is necessary 
as a diluting agent, and to prevent excess sintering of 
the powdered material at high temperatures. It is also 
necessary to have pure hydrogen, free from moisture 
and ojeygen. 

Discussing Mr. Kelley's paper Prof. John Johnston of 
Yale pointed out that the citation from Spring made 
by Mr. Kelley— namely, that ‘‘alloys might be produced 
by compression of their constituent metals in a fine state 
of division"— is without foundation. Johnston had 



Vol. 58 , No. 20 


898 CHEMICAL AND METALLURGICAL ENGINEERING 

0 


carefully investigated this matter and found that com- 
pression alone do$s not result in the production of true 
alloys. Colin G. # Fink questioned whether satisfactory 
results were commercially possible if the chromizing 
process were carried out in the absence of hydrogen, 
he regarding hydrogen as a most essential “flux” for 
this process. L. 0. Hart of the Driver Harris Co. sug- 
gested that it might be a good deal cheaper to use 
chromium-iron alloys in place of a chromized surface 
metal, great improvements having been made in the 
production of high-percentage chromium-iron alloys. 

H. K. Richardson of the Westinghouse company re- 
ferred to his experiments on electroplating chromium 
on ferronickel wire for lamp seals and said that de- 
cidedly below 1,200 deg. C. penetration of the Cr into the 
alloy below was clearly discernible, the Cr entering the 
ferronickel lattice. 

, * What Does Metallic Uranium Look Like? 

“The Preparation of Metallic Cranium” was investi- 
gated by R. W. Moore of Schenectady. Starting out 
with the tetrachloride of uranium, this was reduced 
by metallic sodium and a finely powdered uranium metal 
obtained. The powder was compressed into pellets and 
these were melted with an arc m atmosphere of argon. 
The fused metal had the appearance of polished iron. 
Some buttons could be rolled cold from a thickness of 
about 5 mm. to small sheets about 0.275 mm. thick. 

Dr. Moore’s paper drew forth animated discussion. 
Charles A. Doremus of New York pointed out that the 
apparatus used by Moore resembles very closely the 
apparatus used by Robert Hare in 1842. .1. W. Marden 
and H. C. Rentschler of the Westinghouse Research 
Laboratories have likewise for some time been studying 
the preparation of metallic uranium. They did not con- 
sider the chloride-sodium reduction method reliable and 
furthermore their metal is not brown, but looks very 
much like molybdenum. 

James A. llol today andJThomas R. Cunningham gave 
an account of the “Determination of Uranium by Means 
of Cupferron. The method was developed at the Union 
Carbide & Carbgn Research Laboratories. 

Hugh S. Cooper of the Kemet Laboratories, Cleveland, 
reported upon the very interesting results he has ob- 
tained in the “Preparation of Fused Zirconium.” ZrCl 4 
was reduced with metallic sodium and the product 
obtained contained 99.28 per cent Zr, the impurities 
being Fe, Ti and Si. The melting point of this material 
was determined in the Arsem furnace and found to 
be about 2,800 deg. C. Alloys of 60 per cent Zr with tin 
were found to be exceedingly pyrophoric. Zr forms 
alloys with Ni, Cu, Au, Al, Mg and W. Dr. Cooper 
showed a number of samples of new alloys. 

In the dmcussion, J. W. Marden of Bloomfield, N. J., 
said that according to his experience it was impcxssible 
to hvoid contamination when the zirconium was heated 
in the Arsem furnace. Accordingly;* in recent work at 
the Westinghouse laboratories a high-frequency, high- 
vacuum induction furnace was used. The method of 
analysis for Zr is very difficult and very deceptive 
results may be obtained. The melting point given by 
Mr. Cooper corresponds more nearly to that of the 
oxide or carbide, but not to that of the metal, which 
is much lower. Dr. Fink felt that the Arsem furnace 
was one of the most convenient high-temperature 
laboratory furnaces made, but that time and again ex- 
perimenters were using it for tests for which the 
furnace was not intended. There is always an appreci- 


able residual atmosphere of CH 4 , CO and probably 
other gases present which may affect results very 
markedly. He referred to his determination of, the 
melting point of cobalt; in the Arsem furnace it was 
1,490 deg. C. and in his high-temperature hydrogen 
furnace, 1,610 deg. C. A mere trace of carbbn will de- 
press the melting point over a hundred degrees. 

A Brilliant Research on Zirconium Steel 

F. M. Becket’s paper on “Some Effects of Zirconium 
on Steel” was probably the most important contribution 
of the session. The Electro Metallurgical Co. has been 
conducting a series of scientific tests on the addition of 
zirconium to the steel bath and’ some remarkable re-* 
suits have so far been obtained. Zr has a greater 
affinity for .oxygen than Si- When Zr is added to steel 
in excess of approximately 0.15 per cent, this element 
assures a new role by chemically combining with sul- 
phur to form an acid-insoluble compound not detected 
by ordinary analysis. Zr has a greater affinity for S 
than Mil The beneficial effect of small additions of 
Zr is strikingly demonstrated in the case of heat-treated 
ordinary carbon steels. The physical characteristics of 
the product approached those of the highest grade, 
heat-treated alloy steels. Zr is usually added as a sili- 
con-zirconium alloy. Dr. Becket’s paper was discussed 
at length by E. F. Cone, H. W. Gillett and Dr. St. John. 

The report of the detailed investigation on “Treating 
Steels With U, B, Ti, Zr, Ce and Mo” carried out at the 
Bureau of Mines, Ithaca, was submitted by H. W. Gillett 
and E. L. Mack. It was found that Mo has a con- 
stantly beneficial effect. In the types of steel in which 
the other elements were used they were either of slight 
effect one way or the other, or decidedly harmful. Mo is 
a potent qlloying element. Prof. Bradley Stoughton 
discussed the development of super-steels and the elimi- 
nation of P, S and gases. He also suggested that the 
elements Gillett and Mack investigated ought to he tried 
out as additions to pure electrolytic iron. C. P. Madsen, 
E. F. Cone, C. A. Doremus, Jerome Alexander and l)r. 
St. John also joined the discussion. 

A scholarly discourse on the “Inherent Effect of 
Alloying Elements on Steel” was delivered by B.» D. 
Saklat walla of the Vanadium Corporation. He laid 
stress on the importance of studying the physical con- 
ditions, and their alterations by alloying elements, dur- 
ing the period of solidification. Too little attention has 
been paid to the changes in surface-tension of the steel. 

The three last papers of the symposium dealt with the 
physics and chemistry of platinum and its associated 
metals. Robert P. Neville of the Bureau of Standards 
described the “Preparation of Platinum and of Platinum- 
Rhodium Alloy for Thermocouples ” The melting was 
carried out in a Northrup high-frequency furnace in 
crucibles of lime and thoria. H. K. Richardson re- 
ferred to his thoria crucibles as being made by regular 
ceramic methods. Fred E. Carter of Baker & Co. did 
not consider the metal made in the high-frequency fur- 
nace superior to the best grades on the market. 

Edward Wichers and Louis Jordan told of the “In- 
vestigations on Platinum Metals^’ carried out at the 
Bureau of Standards,” a very comprehensive study. 

Fred E. Carter of Nfewark, N. J., presented a report 
of his experiences with the “Metals of the Platinum 
Group.” The tendency to absorb gases is very marked 
and in consequence difficulties arise during melting. The 
addition of iridium to platinum raises considerably the 
temperature required for annealing. 
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Hardness and Hardening 

A Synopsis of Dr. Walter Rosenhain's Lecture, Given at Various 
Localities During His Recent American Tour— Parallel Phenomena 
Found in Many Alloy Systems Help Explain Why Steel Is Hard 



A CHILD finds whether something is hard or soft 
bj poking his thumb into it, or scratching it 
with his fingernails. If it dents or scratches it 
is soft, if it does not, it is hard. We grown-up children 
do something much like this, only we use; a steel ball 
instead of a thumb, a sharp jewel instead of a nail and 
a power press for muscle. 

Such methods give only a relative idea of hardness. 
Furthermore, it should be remembered that a pile of 
sand or brick is extremely hard if one is thrown against 
it, yet is quite soft toward piecemeal removal. It fol- 
lows, therefore, that the scale of hardness varies with 
the tool used. 

With these considerations in view, I)r. Rosenhain 
defined hardness of a material as the power of resisting 
the local displacement of portions of its substahee; to 
the degree of strength, cohesion or resistance it offers 
to piecemeal removal. It follows that this property is 
allied to the unit stress which can be borne without 
permanent deformation. 


stantly under microscopic examination, its smoothed 
surface will acquire permanent marks, roughly parallel 
to one another within individual crystals, hut in dif- 
ferent directions in adjoining ones. Further stress 
multiplies these lines and develops second or third sets 
of intersecting conjugate markings. The nature of 
these markings is shown in Fig. 1. JThe crystal has 
been broken into blocks which move slightly .past each 
other and then regain their rigidity. The top surfaces 
still reflect vertical light directly back into the micro- 
scope and appear white; the Inclined slips deflect ver- 
tical light to the right and appear dark. An exact 
negative of the view can of course be had by side 
illumination from a source located in the direction of A . 
Furthermore, a surface such as this can be heavily 
coated with a protective copper plate, sectioned at 90 deg. 
and the steps and changes in level can thus be actually 
observed. 

Crystallinity Confers Ductility 


How does a material resist applied forces? We here 
may divide substances into two general classes, viz., 
those capable and those incapable of plastic deforma- 
tion under stress. Metals, especially most^pure metals, 
fall into the first category, so consideration must now 
be given to the nature of plastic deformation. We are 
also enabled to push our definition of hardness one step 
further, by noting that it is a function of the resistance 
a- metal offers to plastic deformation. 

It is perhaps trite to repeat that plastic deformation 
in metal occurs by means of block movements within 
the individual crystals of the aggregate. As a matter 
of fact elongated grains in severely worked metal are 
still essentially crystalline — probably highly fragmented, 
but consisting of crystalline particles. For instance, 
if a piece of pure iron be squeezed in a vise while con- 



FJG. 1— DIAGRAM ILLUSTRATING THE OPTICAL 
BEHAVIOR OF SLIP BANDS* 


^Reproduced from Fig. 108, “Introduction to Physical Metal- 
lurgy," by Walter Rosenhain. 


It is not so often appreciated, however, that it is the 
crystalline character of metals which confers the prop- 
erty of ductility and plasticity — that permits the 
phenomenon of slip. X-ray investigation has confirmed 
the belief that the atoms in crystals are arranged in a 
regular geometric order, repeating itself perfectly in 
the adjacent infinitesimal elements of the crystal. Very 
ductile metals like iron and gold crystallize in a cubic 
arrangement; more brittle zinc builds up a space lattice 
like a nest of hexagonal parallelopipeds. 

Atoms are strongly held to position in these lattices 
by balanced forces, possibly of electrical nature, exerted 
by and upon all their surrounding neighbors. In fact 
the atoms are so strongly held that they are capable of 
only a relatively small displacement by outside forces. 
Within this range their displacement varies ,aH the im- 
posed force — they act in an elastic manner. Larger 
stresses break these interatomic bonds temporarily, and 
a crystal block slides along some principal cleavage plane, 
the atoms on each side momentarily making a change 
of partners. 

For practical purposes the main cleavage plane of 
the cubic system (the 1-1-1 or octahedral, plane of the 
crystallographer) may be regarded as quite smooth — 
the atoms are spaced along it in a perfectly regular 
manner in all directions, and they can change partners 
with considerable facility. In other planes, and along 
principal planes of more complex crystals, the atomic 
spacing is not so regular, and an atom once free can- 
not always find a new partner unless the movement^ 
stops after a well-defined interval. 

Thus it is that we are naturally led to the conclusion 
that ease of slip, or ductility, depends upon atomic 
regularity in , the crystal. Conversely, slight irreg- 
ularities in spacing, or the occurrence of lumps or 
humps on the gliding planes, 'decrease the plasticity 
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and increase the force required to start slip - that is 
to say, increase hardness. It follows directly that slip 
is inconceivable in amorphous (non-crystalline) mate- 
rial; in such substances actual fracture is necessary to 
bring about sudden movement. 

From these considerations we arrive at the statement 
that hardness depends upon the smoothness and extent 
of the available slip planes. From this viewpoint it 
becomes apparent that ductile metals like iron, aluminum 
and copper can be hardened in various ways; 

First, by producing a multitude of humps on the 
main crystallographic planes. I)r. Rosenhain has shown 
in his lecture before the Institute of Metals'' that this 
always occurs when two metals enter into solid solution. 
“Stranger atoms” replace their hosts at the latters* 
position in the space lattice, but since the balance of 
interatomic forces is disturbed, the neighbors are 
slightly displaced. This roughens the slip planes, con- 
sequently solid solutions are harder than the constituent 
metals, often very materially so. 

In the second*place, a ductile metal can be hardened 
by fragmenting the large crystals. This is the principal 
effect of cold work. Although in purest metal it might 
theoretically be possible for a slipped crystal to remain 
homogeneous, in practice considerable derangement is 
always produced the surfaces of slip. Some atoms 
always fail to find new partners, and some are more or 
less uneasy in their new surroundings, at least for 
some time. Such effects result in an upset in the space 
lattice, which naturally will be a zone offering consider- 
able resistance to an incipient slip along an intersecting 
direction, apd even greater resistance to second move- 
ment on the same plane. Successively infiltering amor- 
phous layers therefore “fault” 1 he crystal in many direc- 
tions (Fig. 2), increase the resistance to stress; finally 
the metal reaches a state where ductility is exhausted 
and it becomes brittle, even, though still consisting prin- 
cipally of an assemblage of crystalline fragments. 

Third, hardening can be effected by increasing the 
amount of amorphous material at the crystalline 
boundaries. Where one atomic orientation meets an- 
other there must be an interface (which may be several 
hundred or perhaps only a few atoms thick) where the 

‘Reproduced from Fig 100, “Introduction to Physical Metal- 
lurgy/’ by Walter Rosenhain. 

chrm Mrt, March 7, 1923. p. 442 


space lattice is a compromise between the two. These 
regions increase hardness of the metal by roughening 
at the ends of potential slip planes. Considerable, end 
support is also given by adjacent grains. Furthermore, 
deformation transmitted across a boundary must change 
direction. These factors are not marked unless the grain 
pize is very small — then they become very important 
indeed. 

Finally, and most important, metal may be hardened 
by distributing finely divided hard particles throughout 
the crystal. This can be done byt- alloying a substance 
which is somewhat more soluble in the metal at elevated 
temperatures than at room temperatures. On cooling 
the then insoluble material precipitates as very fine 
and highly dispersed particles; if the cooling is at a 
proper rat^* these particles cannot coagulate to any 
extent, and the result is that the crystalline lattice of 
the mother material is not only interrupted by these 
particles, but itself is largely in an amorphous condition 
following the disruption of the lattice necessary to 
eject the insoluble material. In fact, the latter factor 
(amorphitization of the solvent material) is the prin- 
cipal reason for the intense hardening possible by this 
method, in Dr. Rosenhain’s opinion. 

Three alloy systems were cited by the lecturer to 
show the remarkable similarity of the hardening phe- 
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FIG. 3— IRON-CARBON EQUILIBRIUM DIAGRAM. 
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nomena — viz., the well-known iron-carbon series, which 
includes steel, the system between aluminum and the 
Compound Mg, Si (duralumin), and the eluminum-zinc 
alloys studied by Hanson and Gaylor. 4 Figs. 3, 4 and 5 
show the equilibrium diagrams. Draw a vertical line 
through 82 per cent Zn in Fig. 5 (point F) and note 
how the p field corresponds to the austenitic field in 
steel, and how a 79 per cent zinc alloy would develop a 
truly pearlitie structure on slow cooling. It is obvious 
that the inclined lines bounding thfe solid solution fields 
merely indicate how the solubility varies with the. tem- 
perature. 

In all these alloys a quench at a rapid rate from a 
correct temperature to a sufficiently low temperature 
will retain the solid solution practically intact, but in 

*"A Further Study of the Alloys of Aluminum and Zinc,” by 
D. Hanson and Marie I* V. Gayler, J. Inst. Metals, 1922. 
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an unstable condition, and the metal, while much harder 
than m the pure state, is much softer than t can Z 

zt r-n 

u rxr:; “t 1 " r 4 * ^ 

If the speed of cooling be slightly lower, or if the 
drastically quenched metal he warmed somewhat, it 
becomes very hard. Either operation gives the neces- 
.sjiy time and atomic mobility so that the unstable 
solid solution may break down into two phases— viz. 
minute crystals of a # new phase and a disarranged lat- 
tice of the original. This condition (known in steel as 
martensite) will give maximum hardness because offer- 
ing maximum resistance to slip; gliding planes are 
almost absent. Again, it is only an incidental fact that 
the tempering or drawing temperature of duralumin is 
at or lower than the atmospheric, therefore quenched 
duralumin “ages” or hardens spontaneously for sev- 
eral days. 


Slower cooling or higher tempering will allow the 
metal to more nearly approach its new equilibrium; the 
crystals of the second phase ( Fe a C in steel, Mg s Si in 
duralumin, and p solution in AI:Zn alloys) will ‘grow 
in size, and the mass of the material (ferrite in steel, 
aluminum in duralumin and a. solution in Al:Zn alloys) 
will reorganize its lattice and accumulate into larger 
crystals. With this the possibility of slip returns, the 
metal loses hardness slightly, and the microscopic ap- 
pearance known as troostite may be found. It happens 
that A!:Zn alloys, quenched in liquid air and warmed 
to room temperature, temper (that is, separate into 
two phases) so fast that the latent heat liberated by 
the chemical and physical reactions will warm them so 
they cannot be handled with comfort within a few min- 
utes. This phenomenon is a beautiful instance of re- 
calescence occurring at low temperatures. 

Changes in the same direction occur if greater free- 
dom is offered. Under the microscope we may observe 
sorbite and finally a mixture of well-differentiated 
phases characteristic of pearlite will appear possessing 
only a moderate amount of hardness, but considerable 
ductility. Thus it is that the whole theory of harden- 
ing and tempering is applicable for a wide variety of 
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6 Reproduced from Fig. 36, "Constitution and Age-Hardening 
the Alloys of Aluminum with Magnesium and Silicon, by 
Hanson and Marie L. V. Gayler, /onrttoi institute of Metals, No. 
1921, vol, 26, p. 321, 
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duplex alloys whose mutual solid solubility increases 
with temperature and whose crystalline phases are the 
one quite ductile and the other less so. 

While detailed figures on the properties which may 
be induced in the aluminum alloys by heat-treatment 
will be covered in a later lecture, it is not amiss to 
emphasize again the nature of martensitic steels. 

Westgren has investigated by X-ray methods the 
space lattice of carbon steel at 1,000 deg. C. (austenite) 
and finds it to be face-centered cubic arrangement. 7 
If this lattice acts as a host to enough carbon, man- 
ganese or nickel atoms so that its normal activities are 
dampened, it can be quenched to room temperature and 
appear as relatively soft austenitic steel. But if this 
austenite decomposes slightly on cooling, it becomes in- 
tensely hard. Here again the X-rays # tell us that this 
martensite contains particles with body-centered lattice 
(i.e., ferrite or alpha iron) crystals so small as to be 
about the size of colloidal gold — i.e., about 100 atoms 
in diameter. No spectral lines from the previous face- 
centered lattice are found. Dr. Rosenhaih interprets 
this fact to mean not that all the iron was transformed 
from gamma to alpha, but that the bulk of the iron is 
quasi-amorphous — disrupted by the precipitation of 
carbon and the formation of colloidal grains of ferrite. 
Such crystals of ferrite have little or no keying action — 
ferrite in itself is too ductile to halt an impending 
slip in a surrounding crystal. The true reason for the 
hardness is*the disorganized condition of the matrix. 
Whether carbide crystals are present at this stage, or 
whether the molecules of cementite have formed is 
doubtful. X-ray* analysis of martensite shows no lines 
due to cementite crystals, but for that matter, neither 
would it if the same steel were annealed to the point 
where Fe a C is visible under a microscope. Apparently > 
its spectrum is such that it is masked or diffused unless 
it is present in great excess. 

7 ln the Journal of the Iron and Steel Institute , May, 1922, 
Westgren advanced the view that carbon atoms were inserted into 
the center of the unit cube, but Dr. Kosenhaln understands that 
he *has recently abandoned this view for the one that a carbon 
atom replaces an iron atom at or near its regular position in the 
normal lattice. Dr. Rosenhain holds this is the make-up of all 
solid solutions. » 
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Preventing Dust Fires and Explosions 

V 

Although the Explosibility of Many Industrial Dusts Is Easily Demonstrable, 
the Hazard Is Often Ignored and the Adoption of Effective Control Methods 
Delayed Until Disastrous Explosions Force Recognition of the Dangers 


By David ,). Price 

KnmiDDi m Chains l>evt'lopment Work, Bureau of Chemistry 


I N MANY manufacturing establishments the creation 
of. dust is essential. The dust itself is the manu- 
factured product, with recognized market talue, and 
its creation is necessary in the various steps and opera- 
tions followed. It is possible, however, to collect the 
dust and adopt effective control methods. In fact, it 
is an, indication of efficiency in the manufacture of a 
product of commercial value to install effective dust- 
collecting systems which prevent waste of the product 
and dissemination of the dust throughout the plant. 

We now realize that two conditions are necessary for 
the occurrence of a dust explosion: (1 ) There must be 
a proper mixture of dust and air in suspension, which 
must be of explosive proportions, and (2) this mixture 
must be ignited by some external source of heat or 
flame equal to the ignition temperature of the dust. 
It is now generally uccepted that dust explosions can- 
not occur spontaneously. This must not be interpreted 
as meaning that there is no such phenomenon as “spon- 
taneous combustion, 0 which is quite a different thing 
from “spontaneous explosion.” It is just as impossible 
to produce a “spontaneous dust explosion” as it would 
be to produce a “spontaneous gas explosion.” The ex- 
plosive mixture of dust or gas must be ignited. 

Explosive Industrial Dusts 

• 

Our knowledge of dust explosions is constantly in- 
creasing. It has not been many years since it was 
generally believed that all carbonaceous dusts were ex- 
plosive. Experimental work has shown that at least 
one kind of dust which contains a very high percentage 
of fixed carbon — anthracite coal dust — is not normally 
explosive (without the presence of flammable gases), 
while all types of coal dust with lower fixed carbon 
percentages are •explosive. Explosions of aluminum, 
magnesium and similar metallic dusts have indicated 
the danger of industrial dusts of this type. A few years 
ago the grain industry felt that unless the grain were 
ground and the starchy material released the dust was 
not explosive. It has since been proved many times, 
with telling effect’, that dust from the handling of grains 
in ordinary elevating operations is highly explosive. 

It must not be concluded that these disastrous ex- 
plosions are confined entirely to grain handling or lines 
of milling, such as flour, feed, cereal and starch. All 
these industries have experienced disastrous* explosions 
and suffered extensive losses. Explosions of a number 
Other dusts like powdered milk, fertilizer, rubber, 
soapine, spice, bark, sulphur, cocoa and cork have also 
occurred. We must expect the possibility of explosions 
Trom any type of industrial plant dusts, with the ex- 
ception of inert dusts, such as shale or limestone. 

•Presented before KJie Midyear Safety Conference held In* Chi- 
cago, April If, SJ23, under the joint auspleea of the Engineering 
Section of the National Safety Council, Chicago Safety Council 
and Western Society of ybiglneera 


It is not necessary to go into detail at this time as 
to the causes of dust explosions. It is probably suffi- 
cient to stpte that any source that will ignite the dust 
or cause it to burn may result in dust explosion. At- 
tention is particularly called, however, to the possible 
electrical causes and other mechanical sources that have 
been responsible for recent disastrous dust explosions. 
These causes have been fully discussed in publications 
of the Department of Agriculture, which are available 
for interested safety men. It should be sufficient to 
state that the matter of prime importance is the control 
of the dust condition in the plant, together with the 
elimination of any possible sources of ignition. 

Industrial Expansion Increases Hazards 

The question as to why we are having so many dust 
explosions in industrial plants is very frequently asked. 
To the investigators that have been engaged in a study 
of this problem for several years the opposite question 
seems more proper, “Why do we not have more dust 
explosions in industrial plants?” The industrial ex- 
pansion t 9 large-scale operation and the increase in 
capacity and production have increased the quantity of 
dust produced and added to the dust explosion hazard. 
Naturally, the more dust created the greater the possi- 
bility of dust ignition and explosion. The introduction 
of new types of milling machinery and equipment has 
created new ignition sources that have been responsible 
for disastrous dust explosions, and it must not be con- 
cluded that all the recent dust explosions have occurred 
from common or previously determined causes. This 
is not the case. On the contrary, investigators have 
shown many new causes that had not previously been 
brought to the attention of the investigating agencies. 

In connection with the operation of a paper mill, 
an explosion recently occurred in a drier used in the 
manufacture of lignone from waste sulphite liquors. 
The liquor was sprayed into the drier and the moisture 
was removed by means of superheated steam. A fire 
started in the drier and was followed by an explosion 
that did considerable damage. The fire evidently 
started on top of the superheater. There must have 
been an air pocket in the drier to furnish the oxygen 
for combustion, although the drier was supposed to be 
free from air and under pressure of approximately 1 in. 
of water with superheated steam. The point we wish 
to bring out is the fact that, because of new manufac- 
turing processes and equipment, some equipment may 
be installed which the manufacturer believes to be safe, 
yet which, through some faulty design, may increase 
the explosiop hazard. In the ca$e cited there should 
have been no air pockets in the drier and if the equip- 
ment had been operating properly no dust should have 
collected on the hot superheater coils* 

The extent of operation of many of our industrial 
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establishments has greatly increased the dust explosion 
hazard particularly in the grain elevator industry. At 
present elevators m the terminal markets of the United 
States and Canada are handling as much grain in a day 
as would be handled in several weeks on the operating 
scale of only a few years ago. This has naturally in- 
creased the possibility of dust settling and accumulat- 
ing throughout the plant. 


We can fully realize the importance of the removal 
of static or accumulated dust when we consider that 
dust explosions, as tf rule, occur in two stages, (.1) The 
primary and (2) the secondary explosion. When the 
explosion occurs in a plant that has recently been 
cleaned and where effective dust collecting methods are 
piacticed, the nature of the explosion is localized and of 


a minor extent. When dust is allowed ta accumulate, 
however, the original ignition is accompanied by suffi- 
cient concussion to shake loose the accumulated dust, 
which feeds the flame oi the first explosion and permits 
it to propagate throughout the entire plant. This 
propagation of flame is very rapid and is accompanied 
by excessive pressures, which cause great damage to 
property and extensive life losses. 


testing any samples of dust forwarded, or the bureau 
can advise the company as to what, methods might be 
followed in conducting tests at the plant. There are a 
number of simple methods that require very little time 
for determining definitely the possibility of dust igni- 
tion. 

(2) The bureau is glad to suggest control methods 
when requested. Frequently a control method effective 
in one branch of industry is of value in another line. 
The engineers of the bureau have studied this matter 
thoroughly and are continually assisting industrial com- 
panies in the installation of improved equipment and 
control methods. 

(3) If a safety committee is maintained in the indus- 
trial organization, this committee should pay particular 
attention to dust accumulating throughout the plant and 
also observe the efficiency of any dust-collecting systems 
in operation. We must fully realize that, after all, the 
proposition must lie “sold” to the workman, because he 
is one of the most important controlling factors in dust 
explosion prevention. Much depends upon him and he 
cannot be too fully informed as to the possibility qf dust 
explosions. 


Pneumatic Sweeping Systems for Removal 
of Static Dust 

Attention is being given to the development of effec- 
tive pneumatic systems for removing static dust. A 
system of this nature installed in a large industrial 
plant collects approximately a carload of dust a day. 
This system has a total of approximately 2k miles of 
piping, with about 650 hose inlet connections distributed 
throughout the building in such a manner that any part 
•of the building or interior structure can be reached 
with a maximum of 50 ft. of hose. # 

An efficient system of this nature, installed in indus- 
trial plants where explosive dusts are handled, should 
be of great value in reducing the hazard of secondary 
explosions. Reports indicate that progress has been 
made in developing systems of this type for many lines 
of industry where recovery of the dust is desirable on 
account of the commercial value of the product. Engi- 
neers who undertake the development of pneumatic 
sweeping systems of this character should fully appre- 
ciate the problems that musDbe worked out before these 
systems can be successfully installed and operated in 
handling many types of explosive industrial dusts. The 
installation should not be undertaken until previous ex- 
perimental work has shown that the system recom- 
mended is of practical value and will operate at high 
efficiency in the particular type of industry for which 
it has been designed. The progress already made by 
experienced pneumatic engineers is worthy of recogni- 
tion and encouragement, and, in the particular installa- 
tion referred to, reports indicate that the system is 
operating with satisfactory results. 

Suggested Plan of Action 

It is no longer necessary to wait until an explosion 
occurs with expensive results to demonstrate that th<* 
dust in any particular plant is explosive. The Bureau 
of Chemistry of the United States Department Nof Agri- 
culture would therefore like to suggest the following 
plan of action foj; safety men in dealing with this 
hazard: { 

(1) The company should determine the degree of ex- 
plosibility of dust created during the operating /proc- 
esses. The Bureau of Chemistry lias equipment for 


(4) All dust explosions and resulting fires should be 
reported promptly to the Bureau of Chemistry, in order 
to secure the assistance of the engineers in determining 
tne cause and in considering methods of prevention. 
It is very important that explosions of limited propor- 
tions be rejwrted and that the industrial company does 
not delay action until there is loss of life or property 
damage. The investigation of a large number of these 
explosions has very definitely shown that more valuable 
data have been secured when the explosion was of a 
minor nature and the destruction neither complete nor 
extensive. As a rule, workmen can advance informa- 
tion of value in establishing the circumstances under 
which the explosion originated, a very definite and help- 
ful contribution to dust explosion prevention that it is 
possible for every safety ipan to render. Report the 
“wee, small occurrences” and thereby help to take the 
“bust” out of combustible dusts. 

International Attention to Du&r Explosions 

A number of international agencies are now consider- 
ing dust explosion prevention. The National Fire Pro- 
tection Association, through its committee on dust ex- 
plosion hazards, has devoted a great deal of time dur- 
ing the past year to a study of the subject as it relates 
to various types of industries. 

The Chamber of Commerce of the United “States, 
through the National Fire Waste Council, is co-oper- 
ating with the Bureau of Chemistry in bringing the 
question of dust explosion control to the attention of the 
chambers of commerce in industrial centers. A special 
circular on the subject, containing valuable suggestions 
along the lines of possible co-operation, has been dis- 
tributed to the fire-prevention committees of the cham- 
bers of commence. 

Comnfittees on dust control in grain elevators have 
been organized by prominent interests in the United 
States and Canada, to devise ways and means for the 
control of dust explosions in this particular industry, 
in which losses have been very great during recent 
years. 

The efforts’ of these agencies, combined with the co- 
operation of the industrial companies, should result in 
the reduction of losses from disastrous dust explosions 
and fires. , 
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A New Flow Meter 

Most flow meters are based on the 
principle of measuring a pressure 
difference caused by the insert ion of 
some such element as an orifice, or 
venturi tube, in the line of flow. The 
meter will then consist of this 
element and the means for recording 
the flow in the pipe line. 

A simple way of measuring the 
pressure difference caused in the line 
is with a U-tube or manometer filled 
with mercury half way up each leg 
and with the sides to the tube con- 
nected to the two sides of the line of 
flow — that is, across the orifice or 
venturi. 

In making its new flow meter, 
the H.S.B.W.-Cochrane Corporation 
has followed this simple theory. The 
U-tube, if mounted on a pivoted 
frame and permitted to rotate on a 
knife edge, will take a position such 
that the center of gravity of the 
whole supported structure — U-tube, 
frame and contained mercury — is 
vertically beneath the point of sup- 
port. As the pressure difference 
causes the height of the mercury’ 
columns to vary — as between the two 
legs of the tube%-the tube will then 
rotate. Its rotation can be made to 
actuate a pen and in this way draw a 
chart showing the flow over a given 
period. 

For practical reasons, the U-tube 
is designed to tilr through only a 
relatively small angle. In order to 
have a sufficiently long indicator 
scale for practical use, an indicating 
pointer is mounted with a pinion on 
a shaft which rotates on pivots. A 
gear sector attached to the U-tube 
meshes with this pinion. Thus a 
relatively small swing by the U-tube 
is multiplied to a large angle of ro- 
tation of the indicator pointer. A 
large scale, visible from tfome dis- 
tance, can thus be used. 

The pen arm is also arranged to 
rotate on pivots. A toothed sector 
attached to the pen arm meshes with 
a second sector attached to the U- 
tube beam. The radii of these two 
sectors are in such* proportion that 
a small tilting of the U-tube is mul- 



J’l<i 1 T1II0 COCHRANE FLOW MKTEH 


tiplied to a suitable pen swing. The 
pen draws upon a circular, clock- 
driven chart concentric with the in- 
dicator scale. These two records are 
shown in Fig. 1, which is a photo- 
graph of the dial of a Cochrane flow 
meter. 

As the difference between the pres- 
sures on the two sides of an orifice 
varies as the square of the flow, both 
chart and indicator scale with a 
simple tilting U-tube would have un- 
equally spaced divisions — that is, the 


«*t*va*ro* low 
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lines would be closer together at low 
flow, becoming gradually farther 
apart as the flow increased to 
maximum. 

Uniform scale divisions and a uni- 
formly divided chart are desirable 
and are obtained by the method 
shown in Fig. 2. A suitably shaped 
cam attached to the U-tube beam 
bears against a flat metal strap kept 
taut by a weight and guided by a 
stationary sheave. As the U-tube 
tilts, an increasing resistance is 
offered to motion. The cam is so 
shaped that the tilting is directly 
proportional to the flow that causes 
the difference in pressures which 
acts on the mercury in the U-tube. 

The recording pen has a movement 
in a radial direction on the chart 
directly proportional to the flow, so 
that the chart can be integrated 
with an ordinary radial planimeter. 
The total pen movement is 4 in. and” 
backlash has been eliminated. A 
micrometer adjustment provides for 
setting the pen at zero. The pen, 
which rests on the chart by gravity, 
may be lifted to permit replacement 
of the chart. 

The standard element for creating 
the pressure differential supplied 
with this flow meter is a sharp-edged 
orifice in a circular plate of brass or 
Monel metal, J in. thick, to be in- 
stalled inside the bolts, between 
flanges of the pipe line. Pressure 
connections to the two sides of the 
orifice are in this orifice plate it- 
self. In this way these connections 
have correctly placed and sized open- 
ings, and the coefficient of discharge 
for the orifice is always exactly 
known. 

NH.i Compressors 
for Canada 

Canadian use£s of ammonia com- 
pressors are to be able, in the future, 
to procure these machines of Cana- 
dian manufacture and standard de- 
sign. The Canadian Ingersoll-Rand 
Co., Ltd., of 260 St. James St., Mon- 
treal, is placing on the market a line 
*oi straight-line a^d duplex ammonia 
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compressors for steam, belt, electric 
motor, or oil engine drive. These 
machines correspond to those manu- 
factured in the United States by the 
Ingersoll-Rand Co. of New York. 
This new service will enable engi- 
neers and companies operating re- 
frigerating equipment in Canada to 
procure compressors of standard de- 
sign on quick delivery. The Canadian 
Ingersoll-Rand Co. also handles the 
full line of machinery, such as pumps, 
air and gas compressors and similar 
equipment manufactured by the 
Ingersoll-Rand Co. in the United 
States. 


tor oil, milk, alcohol and other ma- 
terials of similar nature. The 
manufacturers, however, caution 
users not to use this barrel for 
nitric add, gasoline or benzol, car- 
bon tetrachloride, soya bean oil, al- 
cohol containing benzol derivatives 
or concentrated sulphuric acid. 

This line is available, but 11m 
makers will sell only to a u&er who 
handles a product which test has 
proved the barrel will hold in a 
satisfactory manner. 


Rubber-Lined Barrel 

The Cleveland Cooperage Co., 
Cleveland, Ohio, has recently placed 
on the market a rubber-lined barrel 
for the purpose of containing 
various chemicals which act on or- 
dinary containers or are confined 
with difficulty and have formerly 
made necessary the use of glass or 
lead-lined receptacles. 

This barrel was invented by 
J. H. Graved , president of the 
American Chemical Paint Co. It 
was first used for carrying this 
•company’s products. So much in- 
terest was aroused in other ship- 
pers of similar products that the 
cooperage company has now under- 
taken the general sale of the barrel. 

The barrel consists of a flexible 
cylinder of pure rubber suspended 
in a wooden barrel. The chemical 
to be transported comes into con- 
tact only with rubber surfaces; 
while the wood barrel serves to pro- 
tect the rubber container and its 
contents. 

The manufacturers of this con- 
tainer claim for it the following ad- 
vantages: (1) A saving of 50 per 
cent in first cost over glass carboys. 

(2) A saving of 75 per cent of 
freight charges in long distance 
hauls as against the glass carboy. 

(3) Elimination of much breakage 
and a great saving in depreciation 
charges over other types of con- 
tainer. (4) A container which is 
easily rolled, upended, loaded and 
tiered and hence reduces labor 
costs. (5) Reduction of the num- 
ber of accidents which occur when 
handling acid in glass. 

This rubber-lined barrel is of- 
fered for the carriage of hydro- 
chloric acid, dilute sulphuric acid, 
phosphoric acid, spirit varnishes, 
shellac, extracts, tinctures, ink, cas- 


A Unit Ash ConVeyor 

The medium-sized power plant not 
large enough to have a railway sys- 
tem running under the boilers for 
ash handling has long depended on 
either manual handling of ashes or 
on various not particularly satisfac- 


trough in which the conveyor runs 
and this trough is filled with water 
to such a height * that the delivery 
chute is sealed by water. 

*lt is claimed that by delivering 
ashes to the conveyor in this manner 
numerous advantages are realized. 
First, all dust of fumes and heat in 
the ash tunnel is prevented. Second, 
the ashes are quenched as they fall 
from the furnace. Third, the effi- 
ciency of the boilers is aided by the 
obviation of leakage at the ash dis- 
charge. Fourth, when the ashes are 
quenched in this manner they form 
a great many small pieces instead of 
large clinkers and are thereby much 
easier to handle. Fifth, it maintains 
a perfect, air seal on the combustion 
chamber. 

Resides these advantages claimed 
for this method of delivery of ash to 
the conveyor, other advantages are 
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tory types of mechanical equipment. 
In order to obviate the difficulties 
encountered in this work, the Com- 
bustion Engineering Corporation, of 
43 Broad St., New York City, has 
introduced a conveyor for this pur- 
pose called the “Combusco,” which 
is claimed to be ideal for ash han- 
dling. 

This conveyor is of the drag chain 
type with steel scrapers running be- 
tween two strands of special drop- 
forged steel chain. The ashes are 
delivered through a spout to th# 
lower strand of this chair!, which 
runs in a cast-iron trough and car- 
ries the ashes out of the boiler house 
and— generally up a slight incline- 
delivers them to a storage bin from 
which they can be carted either by 
motor truck or freight car. The de- 
livery chute has its delivery end 
situated inside of the cast-iron 


claimed for the equipment in general, 
such as: It dispenses with all labor 
except occasional attentibn to oiling. 
It permits the boilers to be built on 
the ground level, as it requires a 
trench only 4 ft. deep for installation. 
And because of its long life and 
elimination of labor it makes the 
cost of handling ashes per ton during 
its existence much less than any other 
method which has been so far de- 
veloped. 


Catalogs Received 

American Spiiiai. Works. Chicago. 

Ill — CntHloR 22 A new catalog deserlb- “ 
In# Tavlor’s spiral riveted pressure pipe, 
manufactured by the American Spiral Pipe 
Works. This catalog, besides containing 
complete information on spiral 
pipe, also has many illustrations of the 
various Installations which have been made 
bv this company. Appended are a number 
of valuable tables for the use of those 
engaged in various kinds of hydraulic en- 
gineering. 
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Clean Steel 

To the Editor of Cheni. & Met.: 

Sir — Dirty steel causes damage to 
watch parts in two ways. In the polish- 
ing processes used to secure a high 
polish on the heads of screws and on the 
faces of wheels, the non-metallic in- 
clusions break out, forming a pit which 
injures the appearance of the part and 
causes its rejection. In the second 
place, the balance staff runs on four 
sapphire jewels, two of which, called 
endstones, bear against the ends of the 
staff. Non-metallic inclusions cut 
grooves in the endstones, causing the 
watch to lose its time-keeping qualities. 
Fig. 1 (x 50) shows such a groove in a 
sapphire endstone. 

Several correspondents have shown 
photographs of dirty steel. Perhaps 
some would be interested to know that 
clean steel can be made. The accom- 
panying photographs show the polished 
sections of the few samples of clean 
steel we have secured. These photo- 
graphs are of polished, unetched, longi- 
tudinal sections, magnified 100 diam- 
eters, of samples of carbon steel drill 
rod. 

Fig. 2 (X 100) shows the only in- 
clusion in the section examined of a 
sample received in 1901. Fig. 3 ( X 100) 
shows the only inclusion in the section 
examined of a sample received in 1907. 
Fig. 4 (x 100) shows an average sec- 
tion of a sample received in 1922. No 
other specimen has been examined here 
that was so free from inclusions. This 
specimen is polished in relief. No in- 
clusions could be formed that, under a 
magnification of r 100 diameters, ap- 
peared larger than a few hundredths of 
of a millimeter. 

I believe, after examining man> 
specimehs, that the crucible steel made 
about 20 year?* ago was more free from 
inclusions than thatc*manufactured t<>- 





day. I agree with G. F. Comstock that 
a specimen to be examined for non- 
metallic inclusions need not be hardened 
before it is polished. 

Frederick P. Flagc., 

Oif» f ChemM, 

Waltham Watch A Clock Co., 

Waltham, Mass. 


Electric Pig Iron in Brazil 

To the Editor of Chem. & Met.: * 

Sir— It might be of interest to your 
readers to learn that the first Electro 
Metal pig-iron furnace in America has 
been successfully put into operation in 
Ribeirao Preto, State of Sao Paulo, 
Brazil. 

On April 1 the first tap was made 
and since then the furnace has been 
working steadily without troubles of 
any kind, producing 25 to 30 tons per 
day. From the description of our plant 
appearing in Chem. & Met. of Dec. 7, 
1921, you will find that we have two 
furnaces, exactly alike, but only one 
can be operated until a new power 
station is completed. The furnace is 
of the size rated at 3,000 kw., but is 
provided with three G. E. transformers, 
each with a capacity of 1,550 kva., thus 
making it possible to run the furnace at 
a high rate, if so desired. As a matter 
of fact. 1 believe that an output f 35 
tons per day will be easy to attain, 
the limiting factor of course being the 
electrodes and their current-carrying 
capacity. Unfortunately the power 
supply is also at the present time a 
limiting factor, and we have to run the 
furnace very slowly. I might mention 
here that the smooth curve G. E. regu- 
lators, used for varying the low tension 
voltage from GO to 120 volts, have 
proved very satisfactory, making pos- 
sible a very close regulation of the 
power input. 

When designing the furnaces we did 
not digress to any great extent from 


♦ 


t 



FIG. 1 JEWEL SCRATCHED 15 V INCLF- 
SION IN STEEL BALANCE 
STAFF, X 50 


the standard design; only in a few de- 
tails did wc have to make some small 
changes on account of local conditions. 
We thought it advisable to decrease the 
diameter and height of the shaft on ac- 
count of the higher density of the 
Brazilian charcoals compared with 
Swedish charcoals (15 lb. per cu.ft. 
compared with 9 lb.). The cubical con- 
tents of our shaft is only 70 per cent 
of the standard shaft, and the result 
has shown itself very satisfactory. As 
the gases escaping from the furnace 
top have a temperature seldom exceed- 
ing 100 deg. C., it is evident that the 
height of the shaft could he decreased 
even more without detrimental effects, 
but to do so would have meant a radical 
departure from the usual arrangement, 
as a certain distance is required be- 
tween the charging floor and the floor 
where the electrodes are handled and 
joined together. For this reason the 
height of the shaft was hardly changed 
at all, but on the other hand the diam- 
eter at the bosh was quite considerably 
decreased. This gives the shaft a more 
cylindrical shape, facilitating the de- 
scent of the charge and bringing about 
a more effective gas circulation which 



FIGS, 2. 3. 4 — CLEAN STEEL. UNETCHED. X 100 

Fig. 2—- Only Inclusion In 1901 steel F4g. 3 — Only Incluslop In 1907 steel Fig. 4 — T922 steel polished In relief 
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at this type of furnace, is of such great 
importance. 

Another Blight difference is that the 
electrodes enter the furnace nearer its 
center line than is usually the case. By 
this arrangement relatively cold ma- 
terial will always descend on the elec- 
trodes and no semi-fused mass will be 
formed in front of the electrodes that 
would prevent the descending charge 
from arriving in the reaction zones 
formed round each electrode. In spite 
of the small change #it has proved 
highly beneficial, improving the regu- 
larity of the operation to a marked 
degree. 

By this arrangement the brick- 
work back of the electrodes, which used 
to be the weakest point of the furnace, 
is less exposed to the heat, and the roof 
consequently stands up better. 

The electrical connections on fur- 
naces of the Electro Metal type have 
been the subject of much study and 
discussion. On the early furnaces 
diametrically opposite electrodes were 
always connected to the same trans- 
former, it being taken for granted 
that the currents in each phase would 
pass diametrically across the crucible, 
thereby providing the greatest possible 
resistance to the current and making 
possible to operate the furnace at a 
higher voltage for a given power input. 
Investigations, however, have shown not 


ar^imDoaMh^T! 8 '^ 8 °l the current ® S * ch ®' of Summit, N. i, and Manhat- 
' f L ° , that the Kreat - tan - N ' Y ' <M48,869. March M. 

olir j 1 P tak( ' 8 Blace i ust 8t the W23.) 4 

electrodes, the resistance of the actual - 


charge therefore being of small impor- 
flnet. Hence there is no very good 
reason for connecting diametrically op- 
posite electrodes to the same trans- 
former and consequently adjacent elec- 
trodes should be connected, a method 
that has been followed here in Ttlbeirao 
Preto. This arrangement makes pos- 
sible a very effective interlacing of 
the busbars, thereby cutting down the 
induction losses and improving the 
power factor. 

Of course it is much too early to tell 
anything about the operating results. 
It will.sufflee to say that from -all indi- 
cations the power, electrode and char- 
cottl consumption appears to be normal. 
During the last week, for instance, the 
furnace produced 178.2 metric tons with 
a power consumption of 354,000 kw.-hr., 
or 1,986 kw.-hr, per ton. The average 
load for the week was only 2,107 kw. 

As to the rest of the plant, I might 
say that the 6-ton Ludlum furnace was 
put in operation last July and has been 
working ever since on purchased scrap, 
producing ingots that have been rolled 
into bars. N. A. V. Paulsson. 

rompnnhln Fleet ro Metallur^lca 
HfasilelrM, 

Ribclruo Ptvtn, 

Estndo de Sno Paulo, 

Hrassil 


Producing Gaseous Fuel — In high- 
temperature furnaces such as are em- 
ployed for metallurgical purposes, in 
order to maintain the requisite tem- 
perature, the fuel oil must be intro- 
duced into the combustion chamber in 
the form of a gas prtemixed with the 
proper proportion of air to effect the 
complete combustion. The temperature 
of the furnace is dependent upon the 
temperature of the combustion of the 
fuel supplied to it. 

This invention is concerned with a 
method for preheating the air, premix- 



Review of Recent Patents 
jjpMMimail 



Treatment of Gases From Gas Pro- 
ducers — This invention has for its ob- 
ject such a treatment of the gases pro- 
duced from the gasification of fuel in 
a gas producer that it becomes possible 
to obtain the most advantageous opera- 
tion of the plant from a calorific stand- 
point and to obtain a complete and con- 
tinuous conversion of the ammonia in 
the gas into ammonium sulphate. 

The principal point in this process 
consists in causing the air that is to be 
sent in under the grate of the gas pro- 
ducer to pass through tho water that 
has served to cool the gases by spray- 
ing, The water is thps cooled and can 
be used again and the air is heated and 
at the same time charged with moist- 
ure that is useful for the production of 
water gas in the producer. The circula- 
tion of water and its temperature 
should be adjusted in such a manner 
that the water will condense the ammo- 
niacal salts only — that is, such salts as 
do not distill in an aqueous solution— 
and that this water shall become richer 
and richer in ammonia^al salts by suc- 
cessive passages in the apparatus for 
spraying the gases. After the conden- 
sation of the fixed salts has taken place, 
the gases are sent into a closed satu- 
rator in which the sukphatation of the 
ammonia confoin&l in the gases takes 
place and crystallized ammonia sul- 
phate is produced. 

In order to supply the saturator with 


heat necessary for dilution of the bath 
and for insuring crystallization of the 
sulphate, the saturator should be pro- 
vided with a heating device fed with 
steam. This steam may be taken from 
the jacket of the gas producer or from 
the discharge of an engine, and after- 
ward the steam is fed into the circuit 
of the air that is fed under the grate 
of the gas producer. The water of con- 
densation contained in the fixed ammo- 
niacal salts, concentrated by their suc- 
cessive passages through the gases, is 
used for diluting the sulphuric acid in 
a receptacle placed in line before the 
saturator, and in this receptacle a first 
formation of ammonium sulphate takes 
place with the elimination of harmful 
acids, which escape directly from the 
said receptacle without entering into 
the gas circuit at all. (1,450,562. 
Oliver Fiette, Brussels, Belgium. April 
3, 1923.) 


ing it with the fuel and introducing the 
fuel in the form of a vapor or gas with 
the correct proportion of air so that 
the highest possible temperature and 
complete combustion may be obtained 
in the furnace. The means for effect- 
ing this consists of a counter-flow pre- 
heater in which the air is preheated by 
the exhaust fumes from the furnace, a 
vaporizing chamber im which the oil is 
injected and thoroughly intermixed 
with the air and control valves on the 
air and oil supply, so that the propor- 
tion may be definitely regulated, all as 
shown in the accompanying cross-sec- 
tion of a furnace to which this type of 
burning equipment 'has been applied. 
In the illustration, the preheater i0 
shown at F, the control valves at H 
and N, and the vaporizing chamben at 
K, while the gas for combustion is in- 
troduced into the combustion chamber 
A at D. (1,450,338. M. Sklovsky, as- 
signor to Deere & Co., of* Moline, III. 
April 3, 1923.) 


Varnish Composition — Cheaper gums* 
than are ordinarily used in iil var- 
nishes may be employed in compound- 
ing if an aryl ester of an inorganic 
acid is added in compounding. Tri- 
phenyl phosphate is especially recom- 
mended as a suitable substance to, use. 
Not only is it possible to use cheaper 
materials by employing this substance 
but also superior qualities are imparted 
to the resulting product, it is claimed 
by the inventors, P. Rothberg and A. P. 


Paper Pulp Process — If a small 
amount of hydrosulphurous acid, a 
powerful reducing agent, is introduced 
into the cooking acid used in the sul- 
phite process, an increased and im- 
proved yield is obtained. The bisul* 
phite liquor is made up in the usual 
manner and the hydrosulphurous acid, 
which may be made specially from such 
a source as sodium hydrosulphite, is 
added. Another recommended method 
of producing the hydrosulphurous acid 
in the liquor is that of addition of zinc 
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to the cook, in which case, by reaction 
with the sulphurous acid present, hy- 
drosulphurous acid, remits. Ordinarily 
the addition of from 1 to 2 lb. of zinc 
dust to a ton of charge in the digester 
is sufficient to bring about the desired 
condition. This process has been pat- 
ented by B. S. Summers, of Port Huron, 
Mich. { 1,451,125. April 10, 102)1.) 

Sulphur Burner— In the manufacture 
of sulphuric acid by burning crude sul- 
phur to form sulphur dioxide, there is u 
necessity in certain cases to use a sui 
phur high in ash. The purpose of the 


present invention is to provide a con- 
tinuous burner for such a sulphur. 

This burner comprises a stationary 
cylindrical shell forming the combus- 
tion* chamber or burner proper and in- 
allied to the horizontal at a slope of 
about 1 in. per foot of length. The 
ends of the shell are closed at each end 
of the cylinder, making it practically a 
dosed combustion chamber. At the top 
and near the lower end is the sulphur 
inlet. This inlet is of the screw con- 
veyor type and makes a positive feed. 
In this same end of the chambei, some- 
what above the bottom, is a port which 
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The following ntnnhets ho\»- Im <n 
lerteil from the latent available Issue of 
the Offlrtnl llazitti of the United St ites 
Patent OfH< e because they appear to 
have pertinent Inten si for f'hrm *f /I hi 
renders Til* \ will he studied later In 
Chnn, <t M< t stall, and those whic h m 
our Judgment, me most worthy v\ill be 
published in abutmcd It is recognized 
that we cannot always anticipate- oui 
leaders' interests and ueroidingh this 
advance list is published for the benefit 
of those- who mas not care to await our 
Judgment and s\ popsis 


1,15 1,113- Oil 1-liter (* A Hamilton 
and P» K Noyes. Pavorme, N .1 

t .) h 1.1 1 li Means for Ur ac king M\dro- 
cal Irons II A W lei and S \ Wlei. 

I la lias, 'IV x 

1, 1 5-1,1 all Pioeessof Prenui Ing Sugar. 
•) Pair, Esher, and A. it Biudley, Ful- 
ham Park, England 

1,154,211 < las-i'i essui * Uegulatoi W 

' Pnpps. Shiev.-poit, La. 

1 . 1 . r » t . 2 1 1 -Fused Salt Itatli for Heat 
i'|i Steel In Hnidening It S l>ean, 
Plec-ro 111., asHignoi to the Western 
Elect lie Co., New York City, 

1.154,248 — Fllteiing Apparatus foi Air- 
end tin- Like* S J Mar \, ('lei eland, 
Olilo, assignor to the Cleveland Ah En- 
gineering Corp , Cleveland, Ohio 

1. -1 . r » 4 , 2 f» f» — Apparatus for Eh-rtiunl 
Precipitation of Suspended Particles 
From Cases C II Weiskopf, Santa 
Monica, Calif, assignor to International 
Precipitation Co, Los Wigcles, Calif 

2111 Cast Metal ('milanim ,J 
H Is-hrnnn, 1 Sethlehem, Pa .•assignor to 
Hethlchern Foundry X Machine Co, 
Bethlehem, Pa 

1,454,300 Combination Agitator and 
Sampler L Sturgc-s, Chicago. 111, as- 
signor to SoliusSt urge's Manufactui ing 
to., Chicago, 111 

1,454,31)1 - Fluid Meter L. E Van 
lllse, Ia>» Angeles, Calif, assignor of 
one- third to .1 V Baldwin, nne-thitd to 
t« E McCreery and one-third to p V. 
Howell, all of l*»s Angeles, Palif 

1,454,338- Furnace Retort P E 
lllchnrdsoiH Newark. N .1 assignor to 
International Poal Procluets Corp , 
Ric hmond, Va c * * 

1.45 1,33!) — Method of Treating (Vllu 
e- Pulp to Remove odors Therefrom 


imi 

assignor to 


lose 

H A Richter, Merlin, N II, 
the* Ilrown Co, Portland. Me 

1,454,341 — Safety Control for Auto- 
nmtic Has Appliances <1 F Schwartz 
St • Louis, Mo 

, M54 34I- Solidifying Molten Sulphur 
R H Stewart, Vancouver. Canada, as- 
signor to Texas Uulf Sulphur Co. Bhv 
< tty, Tex ♦ 

i i?’ 4 , 6 , 4 ,S 7 \ ‘ , 1 (>f Kiev a t tug 

Idem ids. .1 ( ( i rant, tendon. England 

„ 1.4BI.41 1 -ProgM'ssive Nitrocellulose 
N’itroguanidlne .1 
M. Skilling, \\ ilmington Del , assignor 
to lu. ! du Pout cl«- N’c'iuoiu h tk Co, Wil- 
mington, Del 

1,4 5 1,110 Apparatus for Continuous 
Extraction. Partlculaih of on M Wil- 
buschewitHch. Zurich, Switzerland 

1.454. 162-3 - Process of Esterification 
and 1 *i ocean of Producing High-Hmde 
Eaters A A ltnekhases Baltimore. 
-Md.. asslgnot to United States Indus- 
trial Alcohol Co 

1. 154,435 — Process of and Apparatus 
for Treating Hydrocarbon Oils J p 
tVrzc-h, Houston. Tex., assignor of one- 
fifth to B Tolies, llohokus, N J 

1,454,41)1 — Tul>*' Mill E. P Soper, 
Chattanooga, Tenn. 


1 1 5 1,5 J1 Pica-e-cw of Making Ethyl 
Alcohol Fiom (hi lactose E P Slu-i - 
laid Madison, Wis, dedicated to Un- 
people cd’ the Pnited States 

1,151.561 Pioc-ess of Proclueing Zll - 
c-oniuni Dioxide Otto Bull, Ruslan, 
c !c-i mam 

1,4. 54,51! 7 — Method and Appaialus for 
Pi educing a Phemicnl Union lb-tween 
llMlrocailmn Hasc-s and * 11 vdi oeai bon 
oils II B Smdcr, Fullerton, Palif 

1.45 1,58 1 — Pi ocesr of Treating Vege- 
table l-’lbei H P Fuellet. ,1 ac ksotn file 
Fla 

1 . 15 I 5 S3 --Process of Producing Mag- 
nesium Nitrate V M Holdse limlelt. 
Phi lstiania. Noiw ay. assignor to \/S Re 
Noiskc- Slllt\ ei kei , Ret gen, Noiw.ic 

1.15 1,591 — Mc-thod of Ti eating <!nses 
A Naglevooit, Pi ovldetn-e, R 1 , as- 
signor to the Nltiogen Pot pot atioii, 


1*1 ovldctn e. 

R 1 
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Plane \. Piovidenee, R I assignor to tin- 
Nltiogen Poiporation, Providence, it I 

1 CH.blH • Process of Making Ulycol 
W II Rodc-bush. Baltimore-, Md .* as- 
signor to P. S Industrial Alcohol Po 

1.45 1. tint! - Pa pet -Making Machine .1 
D Tompkins, Valatie, N Y 

1. 1 5 l,l!(t!l — Apparatus fot Bsc in the 
Manufactui c- of Aldehydes E J. Win- 
tei , Baltimore, Md.. assignor to the 
Pulled State's Industrial Alcohol Co 

1.45 I (HO — Bleaching Pulp and Appa- 
ratus Therefor It B Wolf, New Yoik 
Cltv 

1,151613 — Carburizing Mate-rial and 
Process of Making .Same, L. Achy, East 
Chicago, Inch, assignor to Chicago Flex- 
ible Shaft Co, Chicago 

1,454,616-7- Process for Resolving and 
for Preventing the- Formation of Kmul- 
slons K E Ayres. ,lr„, Chester, Pa . 
assignor to the Sharpie's Specialty Co., 
Philadelphia, Pa. 

1 454,687 Method of Making Acid- 
Proof Containers. J E. I’errault. 
Watertown, Mass . assignor to Hood 
Rubber Co., Watertown, Mass 

1,154,604 — leather Drier. W. M 
Schwartz and E B Ayres, Philadelphia, 
Pa„ assignors to Proctor & Schwartz. 
Philadelphia, Pa. 

1 4 51 705— Method of Extracting Oil 
F P. Croft. Philadelphia, Pa. 

1.45 1,708 — Manufacture- of Carbon Bi- 
sulphide-. A. E Delph, Workingham. 
England, assignor to Courtuulds, Ltd . 
London, England 

1,454.7 17 Apparatus for Manufac- 
turing Flowers of Sulphur E. Knapp 
and J. K Dle-ke-ison Middle-port, N. Y.. 
and F. L. Begtrup, Louisville. Ky.. as- 
*signot to Niagara Spruyor Co. Middle- 
pent. n k 

1.454.838- -Concentration of Minerals 
W. O Boreherdt, Austinvllle, Va., as- 
signor to the New Jerse-y Zinc Co., New 
Ye.tk City 

1.454.839 — Fire Extinguishing Appa- 
ratus for Oil Tanks W 1>. Witter 
Rose-lie Park. N. J , assignor to the* 
Foarrpte- Flrefoam Co., New- York City. 


Complete specifications of any Unite-el 
States patent may be obtained by remit- 
ting lflo. to the Commissioner of Patents 
Washington, D. C. 


serves for admitting air for combustion 
and for overflow of excess sulphur. At 
the upper end of the drum is the ash 
outlet connected tangentially to f the 
drum. This ash outlet is located some- 
th hat above the line of sulphur in the 
burner, thus preventing loss of sulphur 
with the ashes. The outlet for sulphur 
dioxide is also at this upper end of the 
drum and is provided with a suction 
fan for drawing air into the burner 
from the other end and for removing 
the sulphur dioxide at this end. With- 
in the burner is a water-cooled shaft 
upon which are mounted numerous pad- 
dles set at an angle, so that when the 
shaft rotates the ashes are conveyed to 
the upper end of the burner. These 
blades are of a comparatively narrow 
and ribbon-like structure, so that they 
will not interfere with the passage of 
the gases through the burner. How- 
ever, in order to provide proper con- 
veyance of the ash to the ash outlet, the 
blades are set in sufficient numbers on 
the rotating shaft so that their ends 
overlap. (1,450,077. Horace G. Chick- 
ering, assignor to E. 1. du Pont de 
Nemours & Co., Wilmington, Del. April 
1923.) 


British Patents 

For complete specifications of any I Stilish 
patent apply to tin* Superintendent British 
I ’a tent Office, Southampton Buildings, Chan- 
cers Lane, London, England. 

Cellulose Front Wood — In a process 
for obtaining cellulose from wood and 
the like by treatment with chlorine 
peroxide and subsequently with alkalind 
lye, the chlorine peroxide is used in 
solvents, such as dilute acetic acid, 
which dissolve the liquor after it has 
been transformed by the chlorine perox- 
ide. (Br. Put. 191,357; not yet ac- 
cepted. E. Schmidt, Berlin, Germany. 
Feb. 28, 1923.) 


Dioxyperylene — If dioxydinaphthyl is 
heated with ring-closing condensing 
agents, such as aluminum chloride, di- 
oxyperylene is obtained. Basic sub- 
stances, such as the oxides, hydroxides 
or carbonates of alkali and alkaline 
earth metals, are preferably added to 
the mixture. Specifications 165,770 and 
165,771 are referred to. (Br. Pat. 181,- 
363; not yet accepted. H. Pereira, 
Vienna, Austria. Feb. 28, 1923.) 

Paper — A further development in 
utilizing rubber latex efficiently in 
paper making is obtained by adding a 
small quantity of soluble alkaline sul- 
phide to the same before it is diluted 
and mixed with paper pulp in the 
process described in the parent specifi- 
cation. On addition of acid to coagulate 
the rubber, etc., sulphur is deposited for 
the subsequent vulcanization. With acid 
fibers, or paper sized with resin and 
alum, the addition of acid may be un- 
necessary. Sufficient sulphide to pro- 
duce 1 to 2 per cent sulphur calculated 
on the rubber content is usually enough, 
but quantities to produce 10 per cent 
may be added. (Br. Pat. 191,446. F. 
Kaye, Aahton-on-Mersey. Feb. 28, 
1928.) 
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Utilization of Waste Lime Rock 

Most of the lime manufactured in the 
United States is burned in various types 
of shaft kilns. The fuel and limestone 
may be added in alternating layers, as 
in pot kilns, or the fuel may be burned 
beneath the stone, the flames and hot 
gases passing up through the spaces 
between the rock fragments. The nec- 
essary draft is maintained either by a 
tall stack, a power fan, or in certain 
cases by natural currents. 

The necessity of a good draft is a 
great detriment to the utilization of 
small-sized fragments of stone, for if 
large quantities of the finer materials 
are mixed with the larger masses the 
draft is greatly retarded and imperfect 
calcination results. For this reason 
rock below 4 in. in diameter is usually 
either discarded or diverted to other 
uses. In this way. in many cases, a 
large waste is entailed. 

With the growing tendency toward 
underground operations in lime quarries 
the problem of utilization of small rock 
is becoming more urgent, since a much 
larger part of the rock comes out in 
the finely divided form. 

Of the possible means of burning the 
smaller fragments either a rotary or a 
Mount kiln is most commonly used. 
Since either one of these types of appa- 
ratus is rather expensive, neither can 


of the plant is quite large. For plant 
operating twenty to twenty-four shaft 
kilns the addition of one Mount kiln for 
small fragments, and one rotary kiln 
for fine, is regarded by some as an ideal 
equipment which will utilize practically 
the entire quarry output. The Interior 
Department, Bureau of Mines, from 
whose publication this information 
comes, is at the present tin^e working 
upou the problem of burning small-size 
rock in the ordinary shaft kiln. 

However, as alternate means of dis- 
posing of fragments from 2 to 7 in. in 
diameter several possible outlets may 
be developed. Open-hearth steel fur- 
naces usually demand stone not less 
than 4 or 5 in. in diameter, but for 
blast furnaces smaller stone may be 
used. This use, however, is limited not 
only by the demand, but by transporta- 
tion, for it is too low priced to warrant 
a heavy haulage charge. Fragments 
unsuited for lime manufacture are used 
extensively for road building, and also 
as ballast, and riprap for railway con- 
struction. However, these last two ap- 
plications are of local significance only. 
Still further uses for small fragments 
are for use in terrazo floors, for facing 
concrete blocks, or as a substitute for 
sand in mortar and wall plaster. 

Thgre is also a growing tendency to 
use pulverized limestone as liming for 
land. When this means of outlet is re- 
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sorted to, Urge storage space for the 
product better* seasons is necessary, 
because the demand for agricultural 
limestone is seasonal. Limestone pul- 
verized to a much finer grade than for 
agricultural use is finding wide tppli- 
cation in various products. Small quan- 
tities may be added to stock food as a 
bone builder. A dust — approximately 
80 per cent of which will pass a 200- 
mesh screen— is the most widely used 
filler in road asphalt surface mixture, 
although slate flour, Portland cement 
and hydrate of lime are used to some 
extent. Ground limestone is used, to 
a limited extent, as a fertilizer filler. 
Very finely pulverized stone may be 
used successfully as a whiting substi- 
tute in certain classes of rubber, paint 
and other products. It is essential for 
such uses that it be very finely ground 
and uniform in size so as to exclude all 
comparatively large-size grains. In gen- 
eral the limestone flour that will suc- 
cessfully meet the requirements of 
fillers such as whit in": or china clay 
should approximate 1100- mesh size. 


Seabourtl Liquid Purification 
Process 

Enough has been written of the Sea- 
board process of liquid purification of 
gas so that by this, time engineers are 
thoroughly familiar with the theory. 
The process has now been in use for 
some time and reports of its success 
over a varying length of time are be- 
ginning to come to hand. In Gas Age- 
Record for April 21, 1028, II. R. Broker 
reports the various advantages and 
disadvantages of the method as they 
have worked out in the plant at Racine, 
Wis. 

The apparent advantages were: 

First — Low cost of installation. A 
wet process plant designed to obtain 90 
per cent sulphur removal for 8,500,000 
cu.ft. sond-out costs approximately 
$11 ,000. One additional oxide box 
would cost approximately this amount 
and would not remove 30 per cent of 
the sulphur. * • 

Second — Low, cost of operation. As 
near as could be determined the cost 
of operation would not exceed 0.7 com 
per thousand cubic feet of gas purified, 
including royalty, labor and materials, 
as against lit to 2 cents for the oxide 
method. 

Third — Labor is practically elimi- 
nated. No additional men are required j 
the only labor connected with the proc- 
ess is in adding soda ash daily and in 
oiling pumps and fans. In any plant, 
not sufficiently large or not adapted 
entirely mechanical handling of 
oxide, there is a labor charge, as every 
operator knows, that does not show on 
the books. There is a tendency to carry 
some men on the payroll primarily to 
have them available when a box is to 
be emptied. 

Fourth — By varying the strength of 
solution and rate of circulation, the 
Seaboard process is apparently capable 
of removing 00 per cent of the sulphur 
whether a 400-grain gas or 1,000-grain 


used economically unless the output 


Important Articles in Current Literature 


More titan fifty Industrial technical or 
.scientific periodicals and trade pikers 
are reviewed regularly by the staff or 
CHcm. & Met. The articles listed below 
have been selected from these publica- 
tions because they represent the most 
conspicuous themes in contemporary 
literature, and consequently should be 
of considerable Interest to our readers. 
Those that are of unusual interest will 
he published later in abstract in this 
department: but since it is frequently 
impossible to prepare a satisfactory 
abstract of an article, this Ust will 
enable our readers to keep abreast or 
•current literature and direct their read- 
ing to advantage. The magazines re- 
viewed have all been received within 
a fortnight of our publication date. 

Rubber Softeners. Paul M. Aultman 
and C O North Rubber Ape, May 1'), 
1923. PP 100-101 

Sugar Cane Bauakse as ^apto Stock. 
Dr. H. Kumagawa and Dr. K. Shemo- 
mura. Paper, May 2, 1923, pp. 7-10. 

Operating Control in Pulp Making. 
R. Sieber. Paper, April 25, 1923 ; PP* 
11-14 

Solvent Recovery, Fire Hazards in. 
W D. Milne. Quarterly of National 
Fire Protective Asat^, April, 1923, PP- 

34 Principles of Heat Transftoncb. 
Gehffrey J. Greenfield. (Concluding 
chapter). Chem . and fnd , April 27, 
1923, pp. 417-9. 

Mechanical Methods for the Im- 
pulsion of Gases. eE. F. Hooper ana 
B. B. Waller. J. Boo . Chom, /««., April 
27, 1923, pp. 180T-184T. 

Design of Hot-Air Dryino Plant. 
George H. G1U. (London) . 

First Part, April JW, 1928, PP- 511-612. 


Suggestions for Saving Heat in 
Manufacturing Plants. y- 

Hubbard Power, May 8, 1923, pp. 704- 
708 

The Use of Pulverized Coal (in 
Cement Kilns). H. A. Schaffer Power, 
May 8, 1923. pp 718-719. 

Improved Method of Utilizing old 
Firebrick, .lames A Faulkner. Power, 
May 15, 1923. pp. 754-756. 

Restoring Used Steel Barrels. Oxy - 
Acctylcne Tips, May, 1923, pp. 7-8. 

Rritish Steel Works Gas Producer 
Practice. Fred Clements. 1 1 
May. 1923, meeting, Iron and Steel Insti- 
tute (England). ^ 

Modern Theories of Detergent 
Action. T. Hcdloy Barry. Chemical 
Ape (London), April 28, pp. 446-448. 

Industrial Uses of Hydrogenated 
Oils. W. W. Middleton. Chemical Age 
(London), April 28. pp. 448-450. 

Manufacture of Olive Oil. Chem- 
ical Age (London), April 28, pp. 452- 
453 

Effect of Some Substitutes for Tin 
Oxide on the Opacity of White 
Enamels for Sheet Steel It. R. Daniel- 
son and M. K Frehafer. Journal Amer- 
ican Ceramic Society, May, 1.913, pp. 
634-644. 

Reversible Thermal Expansion of 
Refractory Materials. H S. Houlds- 
worth and J. W Cobh. Journal Amer- 
ican Ceramic Society, May, 1923, pp. 
644-662. 

Refractory Possibilities of Some 
Georgia Clays. R. T. Stull and G. A 
Bole. Journal American Ceramic So- 
ciety, May, 1923, pp. 868-673. 

Glass Wool Heat Insulation in 
Europe A. D. Baborsfey. Journal 
American Ceramic BoOtety, May, 1928. 
pp. 674-684. 
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gas in being treated. This is, of course, 
not true of oxide purifiers. 

Fifth — Possible elimination of 
stopped services and ruined meters 
from hydrocyanic acid. 

It has been known for many years 
that a large part of the hydrocyanic 
acid in the gas has been going through 
the oxide boxes and into the mains. 
During recent years a large part of 
the so-called rust troubles and meter 
troubles have been traced to this com- 
pound. The Seaboard process removes 
a large part of the cyanides (HO to 90 
per cent), sufficient so that the oxide 
boxes can handle the residue. 

The design and operation of the ap- 
paratus are more technical than it may 
first appear from the simplicity of the 
process, as we soon learned after put- 
•ting the plant into operation. There 
are several factors which have a very 
material effect on the efficiency of 
operation, most noteworthy of which 
are the size of coke, depth of packing, 
rate of circulation, and type of sprays 
or efficiency of distribution of liquor. 

The plant was started in c<*ld weather 
and we immediately found that we were 
chilling the gas with the resultant de- 
posit of naphthalene in the actifier. It 
will he noted that the actifier is quite 
an efficient cooler when cold air is 
used. We were blowing 5,000 cu.ft. of 
air per minute (sometimes at a tem- 
perature around zero) through the 
actifier and* absorbing heat from the 
liquor; this cold liquor again coming 
in contact with the gas in the absorber. 
It was found necessary to either heat 
the liquor entering the absorber or to 
heat the actifier air. 

About 2 weeks after starting the 
plant we got into trouble from a strong 
odor of hydr igen sulphide around town. 
This was noticeable within an area of 
a mile from the plant. We immediately 
conferred with Koppers engineers, who 
recommended dilution of the actifier air 
as it left the stack. We had two old 
fans at hand having a combined rated 
capacity of about 25,000 cu.ft. of air 
per minute, which were connected to 
tb<t>Utlet of the actifier temporarily. 

At the same time Prof. O. L. K owgik e 
waa oaUed to give us some info|iMBBi 
regarding the Amount of hjdMj) wKjR' 
phide air would currMglBfwfc detec- 
tion, He advised thirt*af tx^n 10,000 
was noticeable. Thdt act$er air con- 
tained approximately *}, in 300, so 
that it would brneepwy to use 35 


cu.ft. of' dilution air per cu-ft. of 
actifier air discharged, or 175,000 cu.ft. 
of dilution air per minute. The diluted 
air would need to be very thoroughly 
mixed and discharged above the sur- 
rounding buildings. The cost of suit- 
able fans, stack and necessary power 
made this scheme prohibitive. The only 
remaining positive solution was to burn 
the actifier air. 

During the time we were discharging 
the air into the atmosphere we had 
complaints of sickness that were un- 
doubtedly in part psychological. Sil- 
verware and copper in restaurants 
near by turned black over night. 

Up to the time of writing, the ap- 
paratus has not come up to the contem- 
plated efficiency, but we have sufficient 
reason to believe that when smaller 
coke is put in and the sprays properly 
adjusted, we shall be able to get at 
least 90 per cent removal of hydrogen 
sulphide. 

The accompanying table of operating 
data is a summary of results for 8 
weeks, which time the plant was in 
continuous operation. From the data 
sheet a striking difference in soda con- 
sumed is noticeable for the last week 
and a half. Steam had been admitted 
at the bottom of the actifier to saturate 
the air and prevent loss of water from 
the soda solution, and at the same time 
utiHze the heat in this waste steam. 
The difference in soda requirements 
when the steam was shut off shows the 
fallacy in its use. The results for the 
last week represent very good efficiency 
in soda requirements. 

Due to the short time, and the 
numerous difficulties encountered, it is 
impossible to give a just estimate of 
the cost of operation. 

The conclusions drawn are: 

Fir fit — We have not lost faith in the 
process and believe it will work out 
satisfactorily. 

Second — We feel justified in believ- 
ing the process not feasible near busi- 
ness or dwelling houses without burning 
the actifier air; as our experiments 
with dilution, although not complete, 
indicate that the people controlling the 
process have no ground to justify their 
recommending dilution. 

Third — The sizes of shells, fans, 
pumps and all engineering data will 
stand considerable investigation before 
the most efficient plant can be specified 
to be used under any given set of 
conditions. 


Book Reviews 


TaU 1.ES NUKLT.KP DE CONS^ANTES ET 
llONNfcKS NOWfcniQUKS 1>E ChIMTB. DE 

Physique et dk Technology. Vol. IV, 
‘Jn'l Putt, 191 3 -1916. By Ch. Marie, sec- 
i f tairo K^rn'ral tlu Comity international 
Couthnr -Villnrs et Cle. (Paris). Uni- 
versity of Chicago Press (Chicago), 1922 
627-1377 pp 22x17 cm. Prior, $13.25 net 

An international committee was or- 
ganized at the Eighth Congress of 
Applied Chemistry in London, June, 
1909, for the purpose of collecting and 
publishing annual tables of physical 
constants and other numerical data. 
This committee published Vols. I, II 
and III, containing, respectively, data 
for the years 1910, 1911 and 1912. 
The preparation of the succeeding 
volumes was interrupted by the war. 
The work has now been resumed under 
the patronage of the International Re- 
search Council and the International 
Union of Pure and Applied Chemistry. 
The original secretary of the commit- 
tee, Professor Marie, has continued in 
charge of the work, and Vol. IV con- 
tains data for the 3-year period 1913- 
1916. Work on Vol. V, containing data 
for the years 1917-1922, is about com- 
pleted and it is hoped that Vol. VI 
will contain data for 1923 and 1924 
and thereafter the publication again 
become annual. 

The present volume embraces data on 
electricity, magnetism, atomistic prop- 
erties, radioactivity, cosmic physics, 
atomic weights, molecular weights, 
transition temperatures, diffusion, os- 
motic pressure, solubility, calorimetry 
and thermochemistry, chemical equi- 
librium, velocity of reaction, elec- 
trolytic conductivity, electrochemical 
equivalents, electromotive forces, col- 
loids, crystallography and mineralogy, 
organic chemistry, essential oils, fats 
and waxes, biology, vegetable physiol- 
ogy and chemistry; engineering data 
classified under (1) mechanical con- 
stants, (2) electrical constants, (3) 
physical and chemical properties of 
fuels; metallurgical data classified 
under (1) metals and alloys, (2) 
mechanical constants, (3) electrical 
constants; supplement. 

The data are concisely and sys- 
tematically arranged, and complete 
literature references are given. The 
manner in which the compilation is 
made is designed to promote complete- 
ness and accuracy. The information 
in all cases was collected by collabora- 
tors residing in the various countries 
and then forwarded to the central office 
in Paris. Froip there it was distrib- 
uted to specialists who undertook the 
compilation of each separate section. 

The total represents an expenditure 
of considerable effort, which is, for the 
most part, contributed by zealous in- 
dividuals impelled by their interest in 
science who received either no pay or 
very inadequate pay* The value ex- 
pressed as effort put into the compila- 
tion is certainly many times the sum 
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of mbney received for its support as 
grants and from the sale of the pub- 
lication. A purchaser may accordingly 
be assured that he is not only buying 
a volume that is an invaluable aid to 
research ip every laboratory, but he 
is supporting an undertaking designed 
for the general advancement of science 
and industry. 

Furthermore, generous support is 
especially needed at the present time 
on account of the incrqpsing difficulties 
of publishing the tables with the funds 
so far available. When one considers 
the very small sums that have been 
collected, the amount accomplished is 
remarkable. The undertaking is cer- 
tainly one that should receive more 
liberal and regular support than it has 
in the past. Atherton Seidell. 

Hhiqi kttino By Albert L. Stillman. EM, 

M Sc. The Chemicftl Publishing Co , 

Easton, Pa. 6Jx9 in., xl -f 466 pp , with 

160 illustrations. Price, $6. 

The author states in the preface: 
"‘Although thousands of tons of briquets 
are manufactured each year, from all 
classes of raw materials, the only text- 
book to date published on the subject is 
the very comprehensive work ‘Hand- 
book of Briquetting/ by Prof. G. 
Franke, translated from the German 
by Prof. F. Lantsberry. It is, there- 
fore, thought that a book on the sub- 
ject, presenting it from the American 
standpoint, will be of interest.” 

The author has prepared a text on 
briquetting that is interesting and val- 
uable to American engineers, in describ- 
ing machinery, binders and methods for 
briquetting various materials with spe- 
cial reference to American practice. A 
brief introductory chapter on raw ma- 


are desqribed from the first one at 
Port Richmond piers, Philadelphia, Pa., 
in 1872 to the Nukol plant at Port 
Stanley, Ontario, built in 1921. 

Other chapters in the book cover the 
briquetting of sawdust, wood wastes 
and charcoal; the winning, drying, dis- 
tillation and briquetting of peat and 
peat char; the carbonization and bri- 
quetting of lignite, b rerun kohlc and 
lignite chars; the briquetting of coke 
braize, low-temperature cokes Vtnd pe- 
troleum carbon; briquetting of flue dust 
and ores; and laboratory research in 
briquetting. Comprehensive bibliog- 
raphies and lists of patents ure given at 
the end of each chapter. 

The^e are a few minor errors. On 
Page 9 it is stated that “The United 
States Government Bureau of Mines is 
at present engaged in investigating the 
distillation of waste straw and kindred 
products.” It was the IT. S. Department 
of Agriculture that made this investiga- 
tion and not the Bureau of Mines. 

Also on page 236 reference is made 
to a contract between the Bureau of 
Mines, John B. Adams and Fred 
Bremier for the erection of a commer- 
cial lignite carbonizing and briquetting 
plant in Dakota. This contract was not 
completely signed and the construction 
of the plant was never started. On 
page 237, “Grand Forge” should be 
“Grand Forks,” North Dakota. Most 
of the subject matter is selected with 
excellent judgment that reflects the 
author's experience in briquetting. 

A. 0. Fieldner. 


Thk Working of Steel Annealing, Heat- 
Treating and Hardening of Carbon and 
Auoy Steel. By Fred 11 . Colvin and 


opinion, this is out of place. A serious 
crticism might be leveled that while 
Liberty engines might have been a war- 
time commodity, there is some question 
as«to whether peace-time articles can 
be manufactured with the same pre- 
cision. 

Chapters V, VI and VII, on Forging, 
Annealing anti Case-Hardening, contain 
many corrections. Annealing deserves 
more space than the four pages the 
authors have given it ; the subject of 
normalizing ■ an annealing operation— 
is conspicuously absent. While the 
general treatment of case-hardening is 
excellent, it is probably dangerous to 
advocate mixing carburizers in the shop 
when much more uniform materials for 
this purpose are purchasable from a 
number of sources which have command 
of the raw materials required. Cyanide 
hardening is not discussed, which is a 
strange omission. The balance of the 
book, on Hardening Carbon Steels, 
High-Speed Steels, Construction of 
Furnaces, and Pyrometry, are the same 
as in the first edition. It is to be re- 
gretted that the authors have not in- 
serted some more advanced tables at 
the end of the book, in addition to the 
simple ones which are now found. 

Those practicing the art of heat* 
treatment will find that “Working of 
Steel” is a book containing practically 
everything required in a technical way 
for the execution of their art, which 
naturally employs the method of trial 
and error quite extensively. It is a 
book that should be owned by all heat- 
treaters, and it is believed by the re- 
viewer that it is written in such a way 
as to be understandable to any intelli- 
gent person. Sidney Cornell. 


terials is followed by 71 pages describ- 
ing the various types and classes of 
briquet presses of both American and 
foreign makes. Manufacturers’ names 
are given and installations are de- 
scribed with comments on the commer- 
cial success or failure of the press. 

Chapters III to V inclusive describe 
the briquetting of steel swarf and turn- 
ings, cast-iron boring and non-ferrous 
metals swarf and scrap. Particular at- 
tention is called to the various types of 
gas and electric furnaces for melting 
metal briquets and to the reduction of 
melting losses by the use of briquets 
rather than loose scrap. 

Chapter VI, on “A Discussion of 
Binders,” and Chapter X, on “Principles 
of Briquetting With Binders; The Bri- 
quetting of Coals; Combustion of Fuel 
Briquets,” are full of valuable and 
practical information based on the au- 
thor's extended experience in briquet 
engineering. He does not stop with a 
mere description of different types of 
binders, but discusses their advantages 
and disadvantages and the extent to 
which the binders and processes have 
proved, commercially successful. 

Chapter XI, on “A* Chronology of 
Coal Briquetting in the United States 
and Canada,” discusses the reasons for 
failures in fuel briquetting and point# 
out the difficulties to be avoided in 
future construction. Briquetting* plants 


K . A . Jut he . McGraw-Hill Book Co.. 

New York 250 pp Price, $3 

This is a revision of what is probably 
the best and most handy volume on 
heat-treatment so far printed. The 
first forty-five pages of the book, con- 
taining chapters on Steel Making, Com- 
position and Properties of Steel, Alloys 
and Their Effect on Steel, cover the 
subject in as complete a manner as is 
necessary. The authors are to be com- 
mended for getting into this short space 
a mass of pertinent information that 
usually occupies far too great a volume 
in most text books. Much of the read- 
ing matter has been rewritten with im- 
provement. The classification of steels 
appearing on page 11, and the matter 
on the physical testing of steels, are 
useful additions which did not appear 
in the first printing. Chapter VIII is 
on Heat-Treatment, and is greatly al- 
tered, especially the part that discusses 
the principles of the art. It is? mark- 
edly improved and actually is the 
"heart of the book.” It appears to the 
reviewer that this chapter should re- 
place Chapter IV, and if it were so the 
authors would have condensed the sub- 
ject of heat-treatment into less than 
100 pages, which is truly a remarkable 
performance. Chapter IV at present 
contains some remarks on the applica- 
tion of Liberty engine materials to the 
automotive industry. In the reviewer’s 


New Publications 

BOOKS 

National Safety Tons for the Protsjt- 
tjon of the Heads anS Eyi™ iS 
tiual Workers. Bureau of Standards 
Handbook Series. No. 2. Price 10c 

"Index to Proceedings” American 8o- 
MQi y o f *° r H n|f .Materials, Vols. 13 to 20 
Jo 1920), Published by the society. 
1315 Spruce St., Philadelphia. Pa. Price 
In cloth $2.50. 189 pages. Both subject 

matter and authors aij indexed. 

PAMPHLETS 

"Optical Methods in Control and Hr. 
search Laboratories,’^ by J, N. Goldsmith! 
8 - ftn( T F 'Pwyman, has been 

published by Adam Hihrer, Ltd., 75A Cam™ 
den Road Ixmdon, N. W. 1. England. This 
edition is greatly enlarged, and 

* Kt ,i(lc t0 applications and io the 
selection of apparatus. Pricers. Sd. 

Okibr, patent and trademark 
attorneys, 277 Broadway, New York Cltv 
n?« V o. hSXw 7 PV b,, « h < l <I a third edition of 
IS? b £° k i ot , °“ trademarks, which contains 
the salient features of the trademark law 
• « vaiiK? ct l cc * Cop ! p ® of this booklet are 
S2!!f b ! H fo ^ gratuitous distribution to in- 
terested readers. 

New U. S. Geological Survey Publica- 

I * 24, Gold, Silver, Copper £3 and 
n 1 N « Vttda 1321, by V. C. Heikes 
(Mineral Resource* of the T7 S 1921 part 
I), published Peb. 10, 192L8 ; L 2* 'Gold* 

fn V i e o9i Co i Ppe ^i I ^, ad an(1 7Anc ' In Colorado 

* by Charles W. Henderson (Mln- 
eral Reaources of the U. g., 1921 Part 
published March 10, 1923; 1: 30, Iron Ore! 
n Lv.ro*'. and Stwl, in 1921. by Ernest P 
Burchard and Hubert W. Davis (Mineral 
R«wuroe# of the U. S„ 1921. Part I) , Dub- 

1***1 Sulphur ud 

8*fr rffft 
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lln and A. T, Coons (Mineral Resources 
of the U. 8., 1921, Part II), published 
Jan. 22. 1928; II: 28, Cement in 1921. by 
Belle W. Bagley (Mineral Resources of the 
U. 8 ., 1921, Fartil), published Jan. 8. 
1928; 11:29, Mineral Waters in 1921. by 
W. D. Collins (Mineral Resources of lh<- 
U. 8.. 1921, Part II), published Feb. 5. 1^3 , 
11:80, Natural-Gas Gasoline in 1921, by 
B. G. SieVers (Mineral Resources of the 
U. 8., 1921, Part II), published Jan 25. 
1928 

NKW BUREAU OF STANDARDS PUBLICA- 
TIONS: Circ. 46, Testing of Barometers and 
Altimeters ; Clre. 62, Soap ; Circ. 73, Copper ; 
Circ. 78, Solders for Aluminum: Clre 81. 
Bibliography of Scientific Literature Relat- 
ing to Helium: Circ. 98, U. S Government 
Specification or Volatile Mineral Spirits for 
Thinning Paints; Scl. Paper 458. Apparatus 
for the Determination of the Magnetic 
Properties of Short Bars, by M. F. Fischer . 
Sci. Paper 463, Preparation and Properties 
of Pure Iron Alloys— II. Magnetic Prop- 
erties of Iron-Carbon Alloys as Affected by 
Heat-Treatment and Carbon Content, by 
W. L. Cheney, No. 464 Preparation and 


Properties of Pure Iron Alloys— III. Mart 
of Manganese on the Structure of Alloys 
of the Iron-Carbon System, by Henry S. 
ltawdon and Frederick Sillers, Jr. ; Scl. 
Paper 465, Composition, Purification, ana 
Certain Constants of Ammonia, by F t . 
McKelvy and C. S. Taylor. Sci Paper 466. 
Wave Length Measurements in the Arc 
Spectra of Gadolinium and Dysprosium, by 
c C Kless; Tech. Paper 227, American 
and English Ball Clays, by H. H. Sortwell ; 
Tech Paper 228, Lathe Breakdown Tests 
of Borne Modern High-Speed Tool Steels, 
by H. J. French and Jerome Strauss ; Tech 
Paper 230, A Recording Chronograph for 
the Inverse Rate Method of Thermal Anal- 
ysis, by H J. French ; Tech Paper 231, 
Tentative Standard Test Methods and Per- 
cent agea of Oil and Moisture In Hair Press 
(Moths, by F. R, McGowan and C W 
Sdioffstall; Tech. Paper 232, Shellac, by 
Percy H. Walker and Lawrence L. Steele, 
Tech Paper 234, Methods of Measuring the 
Plasticity of Clays, by F. P. Hall ; Miscel- 
laneous Publications, No 2. The Intel- 
national f Metric System of Weights and 
Measures 



Prof. Horace G. Byers, head of the 
department of chemistry, Cooper Union, 
N. Y., and president of the American 
Institute of Chemistry, sailed May 8 
on the Mauretania for a 3 to 4 months 
trip to Belgium, France and Germany. 
The greater part of Dr. Byers’ time 
will be spent on investigating the 
status of the chemical industry in Bel- 
gium and France. 

G. W. Ci.AMRK of the Ajax Metal Co., 
Philadelphia, has been elected president 
of the American Foundrymen’s Asso- 
ciation. H. B. Swan of the Cadillac 
Motor Co. is the new vice-president. 

H. C. Dickinson, who has been for 
some time on leave of absence from tin* 
Bureau of Standards to sewe as direc- 
tor of research of the Society of Auto- 
motive Engineers, has returned to the 
bureau. He resumes his work as phys- 
icist and has b(*en designated chief of 
the heat division. Work of this divi- 
sion includes thermometry, pyrometry, 
automotive engine investigations and 
the various branches of research on 
thermal physics. 

E. H. DlX, Jr., yhc for the past few 
years has had charge of the metals 
branch of the engineering division, IT. 
S. Army Air Service, at McCook Field, 
has resigned to take charge of the new 
metallurgical laboratory of the Re- 
search Bureau of the Aluminum Com- 
pany of America, New Kensington, Pa. 
Mr. Dix has been working on the pro- 
duction of light alloys since his gradu- 
ation. During the war he was in charge 
of the testing department of the gen- 
eral laboratories of the Bureau of Air-* 
craft Production. At McCook Field 
he organized a most interesting foundry 
which operates under strict technical 
control, where is worked out the correct 
manufacturing practice for new and 
old alloys, 

Eckarpt V. Ebkeben. head of the 
New Jersey Terra Cotta Co., New York, 
has beeft elected president of the 
National Terra Cott^* Society, rather 
than vice-president as previously noted 
in, these columns. 0.*,W. Ketchkm of 


Philadelphia has been elected first vice- 
president and Adolph Hottinger sec- 
ond vice-president. Walter Geer, Jr., 
is treasurer and F. S. Laurence has 
been elected executive secretary. 

Dr. E. C. Franklin was guest of 
honor at a luncheon given by the Chi- 
cago Chemists Club, May 7. 

Ciiarleb Hinciiman has been elected 
vice-president of the Keystone Tire & 
Rubber Co., New York. 

A. E. Marshall, chemical engineer, 
of Baltimore, Md., delivered series 
of three lectures on chemical engineer- 
ing to the department of chemical engi- 
neering, Columbia University, May 8, 
1* and 10. 

Prof. Harry McCormack of Armour 
Institute of Technology and Dr. Gus- 
tav Egmikk of the Universal Oil Prod- 
ucts Co. are in Washington, testifying 
in the patent interference case of 
Dubbs vs. Isom (Sinclair Refining Co.) 
in connection with oil cracking. Dr. 
Walter F. Rittman of the Carnegie 
Institute of Technology and Prof. 
Frank Wagner of Rose Polytechnic 
Institute have testified for the Sinclair 
Refining Co. 

Robert A. Millikan, foreign secre- 
tary of the National Academy of Sci- 
ences, returned to Pasadena, Calif., 
recently after having delivered several 
addresses before scientific organizations 
in the Eastern states. 

Herbert Fisher Moore, first profes- 
sor of engineering materials at the 
University of Illinois, gave an inter- 
esting illustrated address before the 
members of the Engineers’ Club of the 
Lehigh Valley, Allentown, Pa., May 7, 
on the subject of the failure of mate- 
rials caused by fatigue stresses. 

Prof. A. A. Noyes recently under- 
went an operation at Johns Hopkins 
Hospital, Baltimore, to combat an infec- 
tion in his larynx. He is reported to 
be convalescing satisfactorily. 

Frank Rhth, formerly chief chem- 
ist at the plant of the Golden State 
Portland Cement Co., Oro Grande, 
Calif,, has become connected in a sim- 


ilar capacity with the recently organ- 
ized Cajon Lime Products Co., San 
Bernardino, Calif. He will also act as 
superintendent at the proposed {riant 
of the new company. 

R. C. Tolman, professor of physical 
chemistry and mathematical' physics at 
the California Institute of Technology, 
has been elected a member of the 
National Academy of Sciences. 

A. S. Walter, professor of chemistry 
at the New Mexico School of Mines at 
Socorro, N. M., 'has been recently ap- 
pointed professor of mining and metal- 
lurgy. Professor Walter has been iden- 
tified with mining, milling and smelting 
in the West since 1907. He is the junior 
member of the firm R. J. Walter & A. S. 
Walter, consulting mining and metal- 
lurgical engineers, of Denver. 


Society Calendar 


American Association of Cereal Chem- 
ists will hold Its ninth annual convention 
at Hotel Sherman, Chicago, June 4 to 9. 

American Chemical Society will hold its 
fall meeting in Milwaukee, Wis., Sept. 10 
to 14. 

American Elbctroplaterb Society will 
hold Its eleventh annual meeting at Provi- 
dence, It. I , July 2 to 5. 

American Gas Association will hold its 
annual convention the week of Oct. 15 at 
Atlantic City. An elaborate exhibition of 
gas-making and gas-utilization equipment 
is planned 

American Institute of Chemical Engi- 
neers will hold its summer meeting June 
20-22 at Wilmington, Del. 

American Leather Chemists Associa- 
tion will hold Us twentieth annual con- 
vention at the Greenbrier, White Sulphur 
Springs, W. Va., June 7, 8 and 9. 

American Society of Mechanical Engi- 
neers will hold its spring meeting May 28 
to 31 in Montreal, Canada. 

American Society for Tebting Mate- 
rials will hold Its twenty-sixth annual meet- 
ing at the Chalfonte-Haddon Hall Hotel, 
Atlantic City, beginning Monday, June 25. 
1923, and ending either Friday or Satur- 
day of that week. 


Canadian Institute of Chemistry will 
hold its annual meeting in Toronto, May 29 
to 81. 

National Exposition of Chemical In- 
dustries (Ninth) will be held In New York 
Sept. 17-22. 

National Fertilizer Association will 
hold its thirtieth annual convention at White 
Sulphur Springs, W., Va., the week of 
June 11. 

National Lime Association will hold its 
fifth annual convention at the Hotel Com- 
modore, New York City, June 18 to 15. 

National Symposium on Colloid Chem- 
istry will be held at the University of Wis- 
consin, June 12 to 16. 

New Jersey Chemical Society holds a 
meeting at Stetters Restaurant, 842 Broad 
St., Newark, N. J., the second Monday of 
every month. 


Pacific Division, American Association 
for the advancement of Science, will hold 
Its seventh annual meeting at the University 
of Southern California, Los Angeles, Sept. 
17 to 20, In conjunction with the summer 
session of the national association and a 
meeting of the Southwestern Division of 
the National Association. 

Society of Chemical Industry, Cana- 
dian Section, will meet in Toronto, May 
29 to 31. 


Society for Steel Treating — Eastern 
sectional meeting will be held June. 14 and 
15, In Bethlehem, jPa. 


Taylor Society will hold a meeting June 
7, 8 and 9 at the Hotel Onondaga, Syracuse, 
N. Y. 


The following meeting la scheduled to be 
held In Rumford Hall, Chemists* Club, East * 
41st St, New York City: June 8— -Ameri- 
can Chemical Society, regular meeting. 
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Im^xfrtant Changes in Personnel at 
Bureau of Mines 

R. B. Moore Resigns as Chief Chemist and Chief Mineral 
Technologist to Be Sflccceded by Samuel C. Lind 


R ichard b. moore, well known 

for his work as chief chemist of 
the United States Bureau of Mines, 
resigning his post to take effect on 
June 1. He is to go into commercial 
work with the Dorr Co., engineer, of 
New York, where he is to be in charge 
of that company’s development work 
and is to act as consulting engineer in 
certain of the company’s projects. His 
resignation follows 11 years of service 
at the bureau. Dr. Samuel ('. Lind is 
to be his successor. 

Dr. Moore is 58 years old. His edu- 
cation has included work at llmversiU 
College, London, under Sir William 
Ramsay, a B.S. degree at Chicago Uni- 
versity, from which institution he went 
to the University of Missouri as an 
instructor. In 1905 he became profes- 
sor of chemistry at Butler College. 
Indianapolis, where he remained until 
1911. In 191(5 the University of Colo- 
rado bestowed on him the honorary 
degree of Doctor of Science. Perhaps 
his most notable work at the bureau 
has been in connection with the produc- 
tion. and purification of the rare gases, 
especially helium. 

Dr. Lind, who succeeds him, has also 
had very thorough training in scientific 
.work and extensive experience in the 
work of the bureau. His education in- 
cluded study at Washington and Lee 
University, a degree at M.I.T., a Ph.D. 
from Leipzig, after which he worked at 
the University of Paris and the Radium 
Institute of Vienna. When he entered 
the Bureau of Mines as physical chem- 
ist, he was acting as assistant professor 
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of ihemistiy al the IJniveiMty of 
Michigan. This was in 1912. Dr. Lind, 
at present, is in charge of the bureau’s 
rare and precious metals experiment 
station, at Reno, Nev. His chief work 
has been on radio activity, radium ex- 
tinction and measurements; the, influ- 
ence of radiation on chemical action; 
kinetics of chemical reaction; and the 
relations of gaseous ionization to chem- 
ical action. He is likewise the inventor 
of the well-known interchangeable elec- 
troscope which hears his name. 


A.C.S. Invite^ to Washington 

The Washington Chemical Society 
voted on May 10 to invite the American 
Chemical Society to hold its 1924 spring 
meeting in Washington. It is hoped 
that this session of the society can be 
made unusually successful because of 
the expected large ’attendance at so 
favorable a location. Since the society 
has received no' other invitations for 
that meeting, it is expected by Washing- 
ton chemists that this invitation will be 
accepted. 

AnthDurtipiiig Order Issued 

The Treasury Department has issued 
an anti-dumping order against calcium 
carbide imported from the province of 
Quebec, Canada, having received in- 
formation that this product ris being 
sold or is likely to he sold at less than 
^ its fair valuer to the detriment of 
'domestic producers. The duty on 
calcium carbide is 1 cent a pound. In 
accordance with the order under the 
1921 anti-dumping law, collectors will 
assess additional duty on importations 
from Quebec sufficient to bring the total 
cost to a fair value. 


Michigan to Have New Chem- 
ical Engineering Laboratory 

With the opening of the fall term at 
the University of Michigan, that insti- 
tution is to be equipped with its new 
engineering building, which will include 
one of the finest chemical engineering 
laboratories in the country. The equip- 
ment includes adequate experimental 
apparatus for work on evaporation, dis- 
tillation, gas absorption, filtration, dry- 
ing and cystallizing, as well as on stir- 
ring and mixing. 

With its new facilities, the school is 
much better fitted for graduate work 
than it has been in the past. As a 
result several specialized groups of 
graduate courses are to be given, in- 
cluding c-as engineering, metallurgy, 
organic industries, pulp and paper and 
general manufacturing. 


Ford Buys Garnet Quarry 

Henry Ford’s latest purchase is a 
New Hampshire plant for the quarrying 
and finishing of garnet for use in the 
automobile manufacturing industry, as 
a polishing agent. 


Calendar 

The following Important technical 

meetings are scheduled for the im- 
mediate future : 

A m B it Society Mechanical Enorr. 

Montreal, ijtay 28-31 

(’anadian Institute of Chemistry 
I Toronto, May 29-31 

Society of Chemical Industry 
I Canadian Section 
I Toronto, May 29-31 

, Amkr. assn Cereal Chemists 

t, Chicago, June 4-9 

Amer Leather Chemists Assn. 

White Sulphur Springs, W. Va., 

June 7-9 

! Natl Fertilizer Association 
| White Sulphur Springs, W. Va., 

I June 11-16 

j National Lime Association 

New York City, June 18-15 

Society ‘for Steel Treating 
. Eastern Sectional Meeting 
I Bethlehem, Pa., June 14-15 

Amer. Inht Chemical Enors. 

| Wilmington, Del., June 20-23 

j Amer. Soc for Testing Materials 

Atlantic City, June 25-29 

France Seizes Four German 
Dye Plante 

Outcome of Latest Move May Have 

Great Significance — I. G. Now 
Under French Control 

France has taken a big bite into the 

“Interessengemeinshaft” (I. G.), or 

German chemical trust. Four of Ger- 
many’s largest dye plants have been 
seized. These are said to represent, 
from 50 to 90 per cent of the entire dye 
output of the trust. The numerous dis- 
patches received from the Ruhr are 
somewhat conflicting in detail. It 
is not clear what disposition is to be 
made of the plants seized. One report 
states that the time of occupation will 
be only long enough to seize and re- 
move available dyestuffs which are due 
France and Belgium. The New York 
Tribune states, however, that “the 
seized factories, in accordance with the 
terms of the treaty, will not be turned 
back to Germany until the default on 
dye payments has been cleared up 
through future negotiations— a develop- 
ment which by no means appears im- 
minent.” 

The four plants that have been seized 
are the Badische Anilin und Soda 
Fabrik, near Ludwigsbafen, said to em- 
ploy 40,000 workers; the Kallc Chem- 
ical Works at Biberich-on-the-Rhine; 
the Hoehster Farbwerke, formerly the 
Melster Lucius & Briining concern; and 
the Weiler-ter-Meer works at Urdinge, 
near Duisberg. The laborers on <Juty 
at the plants were allowed to leave but 
none was allowed to enter. 

Since Germany's attitude has been 
disclosed on the reparation settlements 
question, through the note of May 2 r the 
French and Belgians are gradually 
tightening their grip on the occupied 
areas. If German ^Jabor is unavailable 
in the Ruhr, France hopes to make up 
the shortage by imported workmen. 
For several days past Italians have been 
entering the Area in large numbers. 
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Production of Carbon Black Becomes 
Political Issue in Louisiana 

At Present Production Is Permitted Under Certain Regulations— 
Change in Administration May Ban Industry From the State 


A GUBERNATORIAL CAMPAIGN 
is opening in Louisiana. One of the 
issues apparently is to be the attitude 
of the state toward the carbon black 
industry. The Monroe gas field in that 
state, described by flie Bureau of Mines 
as the most extensive ever discovered 
in the country, now is the principal 
source of carbon black in the United 
States. The Monroe field is so isolated 
that no use has been found for this 
great gas supply other than the manu- 
facture of carbon black, with its inci- 
dental recovery of gasoline and some 
sniall use for local fuel purposes. There 
has been much discussion of proposals 
to pipe this gas to New Orleans, but 
as the distance is in excess of 300 miles 
and the crossing of the Mississippi 
River is involved, the feasibility of the 
project has remained in sufficient doubt 
to prevent the financing of the project. 

The present state administration in 
Louisiana instigated careful studies of 
the situation, to which the U. S. Geolog- 
ical Survey and the Bureau of Mines 
contributed importantly. As a result 
of those studies it was deemed best to 
permit the manufacture of carbon black 
under certain regulations. This policy 
now is being assailed and one of the 
candidates for Governor is expected to 
advocate that the industry be banned 
from the state. 

It is declared that the fifteen carbon 
plants in the Monroe field are using 
1,380,000,000 cu.ft. of gas a day. It is 
contended that the profits of these fif- 
teen factories aggregate $3,000,000 a 
year, practically all of which goes out 
of the state. It is argued that the 
benefit to Louisiana from this industry 
is practically negligible and that on the 
other hand the extinction of the gas 
field is threatened. 

The opposition to the manufacture of 
carbon black insists on basing its claims 
of inefficiency and waste on a quantita- 
tive standard. Sight is lost of the fact 
that carbon black is a complex and 
highly essential pigment, contributing 
perhaps as much to the pleasure and 
needs of the people in Louisiana through 
its use in the rubber, printing and other 
industries as it would were it made 
available to them in the form of fuel. 
Since the losses of long transmission 
would be great, the efficiency of Monroe 
field gas at the burner in New Orleans 
probably would not be much greater 
than that at the carbon black factories. 
Since the pipe line to New Orleans or 
other centers of ‘population is still a 
wision and very likely never will be 
realized, the friends of the carbon black 
industry in Louisiana are pointing out 
that to ban that utilization of this re- 
source would mean that no use what- 
ever would be made of the gas. As the 
presence of gas Is regarded as the best 
clue to the oecurrence of oil, it is cer- 


tain that active drilling m the field will 
continue. Under such conditions it 
never has been found practicable in any 
gas field to attempt to conserve the 
supply under ground awaiting the de- 
velopment of the so-called Higher uses. 


Strength in Paper Market* 

Very firm conditions exist in the 
paper and pulp industry. 4 review of 
the? industry by the American Paper 
and Pulp Association says that the 
paper manufacturers, in the face of the 
heaviest demand ever known in some 
branches of the industry, are not taking 
advantage of the increasing cost of raw 
materials and of labor to increase 
prices. In one important branch of the 
industry, for example, prices are 98 
per cent higher than in 1914, but costs 
are 101 per cent higher. 

The basic strength of the paper 
markets in general is indicated by the 
fact that there seems to be no specula- 


tive demand. The ogdeif being received 
are strictly to meet pending require- 
ments. Boxboard mills are sold ahead 
for three months, newsprint is in un- 
precedented demand, with prospects of 
still greater demand, orders for wrap- 
ping are in excess of production, and 
in such food-protective specialties as 
parchment and waxed paper deliveries 
are from three weeks to two months 
behind. 


IiirmiM'ri Output of Acetate 
of Lime and Methanol 

Production of acetate of lime in 
March was 15,5(59,000 lb., as compared 
with 13,894,000 lb. in February. For 
the first quarter of the year produc- 
tion was 4(5,007,000 lb., which compares 
with 44,471,000 lb. for the last quarter 
of 1922. These figures were compiled 
by the Department of Commerce, 
through the Bureau of the Census, in 
co-operation with the National Wood 
Chemical Association. Methanol pro- 
duction in March is placed at 91,273 
gal., as against 85,105 gal. in February. 
For the first 3 months of the year the 
output of methanol reached a total of 
2,498,134 gal., which represents an in- 
crease of 55,50(5 gal. over the produc- 
tion for the last quarter of 1922. 


Final Program of A.I.C.E. 

Local Committee of American Institute of Chemical Engineers 
Announces Technical Program and Social Features 
of Wilmington Meeting 


T HE fifteenth senu-annual meeting 
of the Institute will convene at the 
Hotel du Pont, Wilmington, Del., on 
June 20. Registration will begin at 
8 a.m. and the technical program will 
follow closely. Four sessions of tech- 
nical papers will include the following: 

“Activated Carbon, Its Evaluation 
and Uses,” Frederick Bonnet, Jr. 

“The Properties of Activated Carbon 
Which Determine Its Industrial Applica- 
tions,” N. K. Chaney, A. B. Ray and 
Ancel St. John. 

“The Abatement of Industrial Stenches 
by Activated Carbon,” N. K. Chaney 
and A. B. Ray. 

“The Capillary Theory of Adsorption 
From Solution With Silica Gel,” W. A. 
Patrick. 

“The Refining and Recovery of Petro- 
leum Products by Silica Gel,” E. B. 
Miller. 

“Hydro-Electric Development in the 
Pacific Northwest,” C. A. Newhall. 

“Synthetic Ammonia From Byproduct 
Hydrogen,” Charles O. Brawn. 

“Oxidation of NO to NO,” W. A. 
Patrick. 

“The Sulphur Industry,” C. A. New- 
hall. 

“Laboratory Corrosion Tests,” W. S. 
Calcott and J. C. Whetzel. 

“Materials of Construction for Chem- 
ical Apparatus,” Harold F* Whittaker. 

“Acid- and Abrasion-Resisting Metals 
fcnd Materials,” W. E. Piper. 


“Modern Methods of Metal Protection 
and Finishing,” L. E. Eckelmann. 

“The Literature of Chemical Cor- 
rosion/* A. E. Marshall. 

“Action of Fullers Earth on Vege- 
table Oils,” David Wesson. 

“Automatic Fractionating Columns,” 
W. A. Peters, Jr. • 

“The Rate of Absorption of Hydro- 
chloric Acid Gas in the Tyler Vitreosil 
System,” H. E. Fritz and James R." 
Withrow. 

“The Theory of the Besign and Test- 
ing of Gas Absorption Apparatus,” 
E. M. Baker. 

“Calculation of Vapor Rccompression 
Evaporators,” L. A. Pridgeon. 

“Economic Value of Chemistry in 
Industry— A Study of the Census of 
Manufactures, 1919, and of Foreign 
Trade, 1921,” R. K. Sl*ong. 

The members and guests of the in- 
stitute will be entertained at a reception 
given by Mr. and Mrs. C. L. Reese on 
Wednesday afternoon and at the theater 
in the evening. An opportunity for* 
inspecting the conservatories of P. S. 
du Pont and a supper at the home of 
Irenee du Pont will be among the 
courtesies extended to the visitors. * • 

Trips through the famous Jackson 
laboratories of the du Pont Co., the 
Jessup & Morse Paper Co., the Bond 
Corporation cork plant and the Joseph 
Bancroft cotton-finishing plant will, be 
features of the technical program. 
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United States, but when demand is 
made in such cases no greater aniount 
will be collected than $20 upon any one 
default of the bond, without specific 
authority of the department. r> 


Spain Excludes U. S. From 
Favored Import Rates 

Cable advices from Commercial At- 
tache Cunningham at Madrid state that 
a Spanish decree of April 30 grants 
the benefit of preferential rates of the 
import tariff to Honduras, Hayti, Ho 
minican Republic and Panama, thereby 
according them the same treatment as 
given other American republics by 
previous legislation. The favored rates 
;re not extended to include the United 
States, Canada and Brazil. According 
to unofficial advices from Spain, all 
goods from the United States imported 
into Spain after Nov. 5 will be subject 
to materially higher duties than are 
now in effect. Efforts are being made 
to procure an agreement whereby mate- 
rials and manufactured goods from this 
country will be admitted into Spain 
on a more favorable basis, but the 
higher import duties on many materials 
originating in Spain, as put into effect 
by the new tariff act of this country, 
makes it improbable that our goods 
will be favored by Spanish import 
regulations. 

United Stuten Larger Buyer 
of Haitien Logwood 

A report from Consul Damon C. 
Woods, covering the logwood industry 
in ’the Cape Haitien consular district, 
states that logwood held second place 
among the commodities exported from 
that district in 1922. In commenting 
on market conditions, the report states 
that logwood recovered appreciably 
from the depression of 1921, when the 
price fell to $15 per ton f.o.b. Cape 
Haitien, as contrasted with $40 in the 
summer of 1920. Of the total amount 
shipped in 1922, at Jeast 90 per cent 
went to Newport News and Chester, 
Pa., for reduction into extract at the 
plants of large American dye wood con- 
cerns. This proportion amounted to 
13,571 tons, of* the declared value of 
$277,194.79, or an average of $17.42 
per ton after deduction of the export 
duty of $3 per ton. Due to the lower 
freight rate nearly all of this logwood 
was carried on sailing vessels. 

The logwood extract plant at Grand 
Riviere du Nord, in the Cape Haitien 
district, increased its output and ex- 
portation from .106,199 lb. of liquid ex- 
tract in 1921 to 1,552,889 lb. in 1922. 
The declared value of the product for 
the latter year was $59,592. In addi- 
tion the factory shipped 30,260 lb. of 
extract in crystallized form. Th<> entire 
quantity went to the United States. 

Declared exports from the three ports 
oi the district to the United States, 
exclusive of returned American goods, 
for the .years 1921 and 1922 were: 


Thomas W. Delakanty Joins 
Chemical Division 

Thomas W. Delahanty, a chemical 
engineer of New York, who recently 
was appointed a member of the staff 
of the Chemical Division of the De- 
partment ^>f Commerce, assumed his 
new duties May 14. The appointment 
is in line with plans to increase the 
staff of the division under C. C. Con- 
eannon, acting chief, to meet the de- 
mands of expanding work. 

Mr. Delahanty is a Cornell graduate 
and a member of the American Chetni- 
cal Society and of the American So- 
ciety of Mechanical Engineers. During 
the war he was inspector of powder 
and explosives in the ordnance depart- 
ment of the army and later became 
Lieutenant in the navy air service in 
charge of hydrogen gas production at 
Rockaway Beach, N. Y. He has had 
considerable experience in manufac- 
ture, import and export of drugs, 
chemicals and dyes through his connec- 
tion with Dicks David Co., Inc., and 
the American Chemical Co. He came 
to the Chemical Division from the Ajax 
Rubber Co., where he had been sys- 
tematizing production, control and 
marketing of products. 

Specific Penalties f or Loss 
of Shipping Documents 

Of interest to importers was ,the 
announcement of Assistant Secretary of 
the Treasury Moss, made last Wednes- 
day, to the effect that new regulations 
would become effective with reference 
to the cancellation of bonds. This 
refers to bonds given by importers in 
cases where goods reach domestic mar- 
kets and where shipping documents are 
missing or are incomplete. In such 
cases the consignee obtains possession 
by furnishing a bond to the collector of 
customs, in order to guarantee the later 
presen talon of the necessary docu- 
ments. According to the new instruc- 
tions, collectors of customs are advised, 
in treating bonds for the production of 
missing documents as satisfied, to de- 
mand and collect $20 for each missing 
invoice not produced within 6 months, 
and $10 for each missing declaration of 
the owner or ultimate consignee not 
produced wdthin 90 days from the date 
of entry. 

Also an amount equal to the invoice 
value plus the duty will be collected for 
failure to return to the collector on 
dertand packages subject to redelivery. 

Collectors# may in their discretion 
waive demands for the payment of 
liquidated damages upon the non-pro- 
duction of other documents governing 
the importation and admission of mer- 
chandise into the commerce of the 


Unfavorable Outlook for 
Lower Freight Rates 

Senators and Representatives who 
have been planning to make a drive 
at the next session of Congress for 
reduced freight rates are perturbed by 
the prospect that ‘such agitation will 
not arouse any popular enthusiasm. 
When prices are good, the average 
shipper is more interested in service 
than he is in the rate. On most com- 
modities the freight rate really rep- 
resents a small percentage of the sell- 
ing price. When prices are hovering 
around the cost of production, the 
freight charge looks big. For that rea- 
son the agitation of railroad legislation 
in 1921 and early in 1922 struck a 
popular chord. It is believed, however, 
that in prosperous times there will be 
no general support for any legislation 
that would instruct the Interstate Com- 
merce Commission to regard an amount 
less than 6 per cent as a fair return 
or to take into account other factors 
which would have the effect of lowering 
rates. 

Transportation specialists in Wash- 
ington agree that more efficient serv- 
ice is being rendered by the railroads 
at this time than ever before has been 
the case. The proportion of unfilled 
car orders to the total loadings is very 
small. This has been made possible 
through closer co-operation and more 
friendly relationships with the shippers; 
through the reduction to the minimum 
of bad-order equipment, and through 
the placing in service of increasing 
numbers of new cars. 



Leon Rigole, vice-president of the 
Societe Co-operative Graines & Huiles, 
Antwerp, was in New York last week. 

C. A. Mace, formerly with the But- 
terworth-Judson Corporation, is now 
associated with the Tower Manufac- 
turing Co. 

Colonel Charles B. Wing, prominent 
paper manufacturer, died at his home 
in Cincinnati on May 13. 

J. W. Daniels, president of the new 
linseed oil combine, the Archer-Daniels- 
Midland Linseed Co., Minneapolis, was 
in New York last week. According to 
G. H. Tomlinson, who is in charge of 
the New York office of the old Midland 
Linseed Products C<*., the sales policy 
will not be altered in any way, and the 
production of “Midland” brand oil will 
be marketed through his office as hereto- 
fore. 


jrz=rr 9 2i ... , 1922 -- , F. C. Ryan, Eastern sales manager 

Quality Value Quantity Value 0 f the Shasta Zinc Co., left New York 

10,047 tons $238,148 260 lb*'* $27 2o?2 last Week on a business trip, to include 

306,i9si!b.! 17,836 1,352,889 lb! 5<592 points in the Middle West 


logwood. , , . 

Logftotod axtr. crystal* 
jLotwood extr. liquid 
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American Exporters Urged to Retain 
Trade of Foreign Markets 

Business With Markets Abroad Being Neglected, According to 
Reports Received by Department of Commerce 


A FTER having captured a consider- 
able foreign trade, American 
manufacturers are allowing it to get 
away from them while they cater to the 
domestic market, which for the nonce is 
more attractive. Repotts to the De- 
partment of Commerce from a large 
number of * countries indicate that 
American exporters are neglecting their 
foreign business. Since the war upset 
the world’s trade, the American ex- 
porter has been playing the flirt with 
foreign markets, as one official de- 
scribed it. For a time every attention 
will be given a foreign buyer and then 
without warning he will be jilted. It 
is feared that many markets will be 
lost irretrievably to the United States 
if the present tendency continues. 

Largely as a result of fortuitous cir- 
cumstance, the United States has built 
up an important foreign business. 
While favorable conditions were re- 
sponsible for inducing American manu- 
facturers to go into foreign markets, 
their activities in that connection rep- 
resent a large investment. Not only is 
this investment being jeopardized by 
the present business policies of many 
exporters, but it is sealing the way 


against any retracing of steps when 
the domestic demand begins to fall off. 

Officials of the Department of Com- 
merce are urging that a fair distribu- 
tion of available stocks be madeiamong 
all customers. If there is to be any 
favoritism shown, it should be in favor 
of the foreign market. American con- 
sumers, once that they understand the 
situation, would be willing to make 
some sacrifice in order that foreign 
trade may he retained. 

American manufacturers and ex- 
porters, it is pointed out, would be well 
advised in taking a leaf from the Ger- 
man book. Germany, and to a less ex- 
tent England, fill foreign orders first. 
They are in a position to satisfy later 
their domestic customers if they should 
be displeased in Recuring delivery. Con- 
crete information is at hand from a 
hundred sources to indicate that foreign 
markets are being neglected. It ap- 
plies to all lines and is not confined to 
the chemical trade. The situation is 
regarded at the Department of Com- 
merce as being of sufficient seriousness 
to require the most energetic efforts to 
remedy the situation while there still is 
time. 


•Curtis to Direct Chemical 
Engineering at Yale 

Harry A. Curtis, now in charge of the 
Department of Commerce’s nitrate in- 
vestigation, has been appointed profes- 
sor of chemical engineering at Yale 
University. He will undertake his new 
work at New Haven early in the fall, 
taking charge of the course in chemical 
engineering which was established by 
Yale about. 3 years ago. 

The work in chemical engineering af 
this institution is to be developed in 
close co-operation with both the chem- 
istry and the engineering departments. 
Details of the plans for the department 
and the course of study will be prepared 
during the next few months to permit 
their application during the next college 
year. As head of the department Curtis 
will be active in both the scientific and 
technical faculties. 

The nitrate study on which he is now 
engaged will be actively prosecuted by 
Dr. Curtis during the summer and prob- 
ably will continue to receive his atten- 
tion in a consulting capacity until this 
part of the government’s raw materials 
survey has been completed. 

Dr. Curtis was graduated from the 
University of Colorado ifi chemical engi- 
neering and taught there for several 
years prior to 1917. He received the 
Ph.D. degree in chemistry at the Uni- 
versity of Wisconsin and somewhat 
later was for a short time professor of 
chemistry at Northwestern University. 
For 2 years he was in government work, 
first as a Captain in the Ordnance De- 



Photo by Harr in d KuHno 
HARRY A. CURTIS 


partment and later as executive officer 
of the Fixed Nitrogen Research Labo- 
ratory, Washington. In this War 
Department work he was active tin the 
design and operation of the small-scale 
ammonia-oxidation plant at Sheffield, 
Ala. More recently he has been chief 
chemist of the International Coal Prod- 
ucts Co., first being in charge of re- 
search and development work at Irving- 
ton, N. J., and subsequently serving as 
genera] manager of the Clinchfleld Car- 
bocoal Corporation; South Clinchfleld, 
Va., an International subsidiary. 


— 1 

News Notes 


The California Section of the A.C.S. 
continues to provide excellent addresses 
at its monthly meetings. On May 11 
Prof. James Kendall of Columbia gave 
an illustrated talk on “The Separation 
of Isotopes.” 

“The Andrew Carnegie Chair of Bio- 
chemistry” is the name assigned to the 
chair of biochemistry at the University 
of Cincinnati, according to an announce- 
ment made by Judge Rufus B. Smith, 
chairman of the board of trustees. With 
the expansion of the biochemistry de- 
partment at the University of Cincin- 
nati it is expected that Cincinnati will 
become the center for the study of vari- 
ous branches of chemistry. 

A new chemical laboratory at Tufts 
College, Mass., comprising a ‘large 
three-story and basement building, is 
practically completed, and arrangements 
are being made to dedicate the struc- 
ture with appropriate ceremonies on 
alumni day, June 16. 

Oats won’t produce alcohol, although 
sugar can be obtained in large quan- 
tities by hydrolysis of hulls. The 
Forest Products Laboratory has made 
this finding as a result of special ex- 
periment. It is thought that this con- 
clusion confirms the belief that mafiy 
cellulosic substances which have been 
considered as possible sources of alco- 
hol are actually not suitable for its 
production. 

The second annual fertilizer confer- 
ence to be held by the Connecticut Agri- 
cultural College is planned for July 11 
and 12. This conference is intended 
primarily for manufacturers and dealers. 
However, several papers of interest to 
the consumer as well as to these groups 
are included in the program. 

Cleveland and Akron chemists are 
planning a big day foi May 23, when 
the Cleveland Chapter of the A.C.S. 
holds its spring meeting. During the 
day several Cleveland plants are to be 
visited and in the evening Charles L. 
Parsons, H. E. Howe and If. H. Dow, 
president of the Dot^Chemical Co., are 
to address the society. 

Non-Shellac phonograph records of 
simple materials and inexpensive fabri- 
cation have been developed by European 
manufacturers. The new process, 
using paper, cloth or leather as a base 
instead of requiring molding,* majees use 
of rotary presses capable of turning out 
50,000 per unit per day. Thb unit 
mold’s capacity has been about 600 per 
^lay. Production of the new records is 
to begin here in the near future. 

Liquid oxygen can be used to advan- 
tage in lessening blasting costs in iron, 
salt and other mineral mines and quar- 
ries. This explosive also has several 
further advantages, according to the 
Pittsburgh experiment station of* the 
Bureau of Mines and $15,000 for fur- 
ther investigation of this use of oxygen 
has been appropriated for use during 
the coming fiscal year. 



918 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol. 28, No. 20 


\ . 

American Buyers of Goods in the Ruhr 
• May Obtain Export License 

New Regulations Define IJow Applications Must Be Made — 
German Firms Authorized to Make Deliveries on 
Sales Made Prior to Feb. 20 


L AST Wednesday the Department of 
/ State issued a statement, m which 
was outlined the method to b< fol 
lowed by American importers, in secur- 
ing deliveries of goods which they had 
purchased from the Ruhr section of 
Germany, The statement sets forth 
that the method of procedure in se- 
curing export licenses is not as simple 
as it is desired, hut represents such 
concessions as have been granted to 
date on the part of the German authori- 
ties and from the occupying forces. It 
is held that American buyers will re- 
ceive considerable relief by observing 
these regulations and directions. 

“American buyers intending to apply 
for export licenses for goods in occu- 
pied Germany must address their appli 
cations to the Rhineland High Commis- 
sion at Cohlen/., stating the date of 
contract, quantity and character of 
goods, the value of order, name of Ger- 
man supplier and submit evidence 
showing that contract was made prior 
tq Feb. 1 and that payment has been 
made either in whole or in part. A 
copy of the contract should accompany 
the application. 

“However, the authorities in occupa- 
tion stipulate that applications must 
be accompanied by a statement cover- 
ing the American interest in the ship- 
ment. Accordingly, until further 
notice, American buyers should first 
submit the application direct to the 
American Embassy in Paris or Brus- 
sels, which will issue the statement re- 
quired and forward it with the applica- 
tion to the American Consul at Cob- 
lenz, who in tifhi will present the ap- 
plication to the High Commission for 
approval. When the application is re- 
turned, the Consul will, upon request, 
turn it over to the American buyer’s 
agent or * representative, who should 
then make all uiyongements with ap- 
propriate licensing office for delivery of 
the license and payment of export tax, 
to the authorities in occupation. 

“The department is informed that 
the authorities in occupation on May 1 
put into force an export tariff based on 
the German export tariff of 1921 in- 
stead of the 10 per cent ad valorem 
tax which has been temporarily col- 
lected and, furthermore, that the time 
for receiving applications from Ameri- 
can buyers for contracts made pre- 
viously to Feb. 1 has been extended for 
an indefinite period. However, Ameri- 
can buyers are urged to expedite their 
applications as much as possible. The 
department also understands that Ger- 
man firms are now authorized by their 
government to deliver goods involved 
in commercial transactions madejgior 
to Feb. 20, provided they have first ob- 
tained a German export license. 

"In negotiating, on behalf of Ameri- 


can commerce, with the various gov- 
ernments concerned in this matter, it 
has been the aim of the Department of 
State t\> endeavor to obtain for Amer- 
ican traders the same facilities granted 
to traders of other countries and at the 
same time to find a way out of the 
present deadlock of commerce, whereby, 
througjj the modification of conflicting 
regulations and the elimination* as far 
as possible of official interference, the 
movement of American-owned goods for 
export out of occupied Germany could 
actually he accomplished.” 


Federal Specification Board 
Officials Named 

Dr. George K. Burgess, new director 
of the Bureau of Standards, has been 
named by the President as chairman of 
the Federal Specification Board. In 
this office he succeeds S. W. Stratton, 
formerly director of the bureau. 

N. F. Ilarriman, who has been acting 
chairman during the interim, is named 
as vice-chairman and technical secre- 
tary of the board, in charge of all 
administrative and routine matters and 
supervision of technical committee work. 
Mr. Harriman is located at th<* Bureau 
of Standards. 


Manganese Exports From 
Brazil 

Total exports of manganese from 
Brazil in 1922 were 340,706 tons, an 
increase in quantity over 1921 exports 
and u decrease as compared with 1920, 
according to a report from Commercial 
Attache W. L. Schurz at Rio de Janeiro. 
Heavy exports were made to the United 
States, the message states. 

Figures on total manganese exports 
for 5 years, in gross tons, with the 
average price per ton are given as 
follows: 

1922, 340,706 tons. $65; 1921, 275,694 
tons, $83; 1920, 453,737 tons, $88; 1919, 
205,725 tons, $82; 1913, 122,300 tons, $22. 


Quiet Market for Fertilizers 
in France 

The French fertilizer market is calm, 
according to a cable from Commercial 
Attache Jones to the Department of 
Commerce dated May 13. April de- 
liveries of nitrate of soda were 53,000 
tons, imports were 37,000 tona and 
stocks on hand 20,000 tons. Little busi- 
ness is being done in other fertilizers. 
The price of turpentine fell to 600 
franca, the market being * unsettled. 
Raw materials of naval stores are be- 
ing gathered. 4 * , 


Trade Notes 


Stocks of flaxseed at Minneapolis on 
May 12 were placed at 10,263 bu., which 
compares with 6,885 bu. the week pre- 
vious and 69,829 bu. on the correspond- 
ing date a year ago. 

The Department of Commerce an- 
nounces that tine value of products of 
establishments engaged primarily in the 
distillation of common or ethyl alcohol 
and other liquors, whether sold as such 
for industrial or medicinal use, or in 
a denatured form, amounted to $28,- 

789.000 in 1921, as compared with $31,- 

854.000 in 1919, a decrease of about 
10 per cent. 

The Endicott-Johnson Corporation 
officials have been in St. Louis inspect- 
ing various properties with a view to 
locating a large warehouse there. 

The M. S. Chemical & Drug Co. of 
Brooklyn, N. Y., has increased its cap- 
ital stock from $5,000 to $250,000. 

The Archer-Daniels Linseed Co., 29th 
Ave., Minneapolis, Minn., manufacturer 
of oil products, has been reorganized 
as the Areher-Daniels-Midland Co. A 
charter has been taken out under Dela- 
ware laws with capital of $10,625,000, 
and plans are in progress for general 
expansion in plant facilities for the 
production of vegetable oils. 

Governor Gilford Pinchot of Pennsyl- 
vania has signed a bill recently passed 
by the Legislature, regulating the sale 
of caustic acid, alkali and chemical or 
mineral preparations designed for 
domestic or agricultural service. The 
bill requires that all containers used 
for such materials be labeled with the 
name arid address of the manufacturer, 
and the word “poison.” 

The Rubber Control let* for Ceylon has 
announced that a maxipium of 36,020 
long tons of Ceylon-produced rubber 
may be exported from Ceylon during 
the year Nov. 1, 1922, to Oct. 31, 1923. 

The steamship “West Prospect” ar- 
rived at San Francisco on May 14, from 
Manila, with a cargo of 2.259 tons of 
copra. 

E. Bright Wilson has been appointed 
equity receiver for the Druggists’ Com- 
mercial Alliance, Inc., 250 Hudson St., 
New York, in an action filed by the 
.Mifflin Chemical Corporation. 

Officials of the International Paper 
Co. have denied reports that the com- 
pany is involved in negotiations for 
a merger wkh Canadian interests 
which would combine a half dozen 
plants operating on the St. Maurice 
River near Quebec. 

Bush, Beach* & Gent, Ltd., of Lon- 
don, announces that the company is now 
entirely British owned. It is removing 
shortly to larger offices at 24 Monu- 
ment St, London, £. C. 3. 
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White Arsenic Makes Gold Mining Profitable 

New Plant Treating Gold-Bearing Concentrate at Montana Mine 
• Yields 100 Tons of As ; 0 Per Month-vSold at 1 4 «/ 2 c. 

Per Lb., t.o.b. New Jersey 


O N APRIL 15 the Jardine Mining 
Co. lemoved 75 tons of crude oxide 
of arsenic from the kitchens of its 
newly built plant at Jardine, Mont. 
This was the first product from the 
plant, which had bee^ in operation for 
about 30 days. The mines of the 
Jardine company are on the edge of 
Yellowstone National Park, 6 miles 
from Gardiner, the nearest railroad 
point. They have been worked for gold 
for many years. The ore is low grade, 
however, and the recent demand for 
arsenic offered a welcome opportunity 
to realize a profit from the large con- 
tent of arsenopyrite in the gold ores. 

The special correspondent of Engi - 
neering and Mining Journal-Prats in 
that vicinity reports that as a con- 
sequence of the high price of arsenic, 


stored until enough has been accu- 
mulated for refining. It is then put 
through the same process except that 
a coke fire is used in the reverberatory 
instead of a coal /ire. 1 

The concentrate as received'from the 
mill averages 38 per cent arsenic and 
contains from 2 to 3 oz. in gold per 
ton. At the present time the capacity 
of the arsenic plant is limited to 100 
tons of oxide per month. 

• Shipped lo New Jersey 

The first car of calcined concentrates 
was shipped from Gardiner on March 29 
to the East Helena smelter. The first 
shipment of refined white arsenic was 
contracted for by W. F. B. Berger, 
representing the Chipman Chemical 
Engineering Co. The price agreed upon 



ARSENIC KITCHENS DEILT TN THE OLD CYANIDE PLANT 
AT THE JARDINE MINE 


plans were made in December, 1922, to 
treat the concentrate and recover the 
arsenic at the mill. Fortunately, the 
large mill building formerly used as a 
cyanide plant was in good condition. A 
few tanks were removed, the building 
w$s remodeled, and the new equipment 
was rapidly installed. A reverberatory 
furnace, connected with a dust chamber, 
and a series of kitchens 6x8 ft. in 
section and 180 ft. long, were built. 
These were connected to a large stack, 
the top of which is 250 ft. higher than 
the furnace. Construction work was 
finished and the plant was operating on 
March 17, just 2 months from time 
it was started. The cost of plant, in- 
cluding building alteiation and equip- 
ment, was $12,000. 

The first time the concentrates are 
treated the reverberatory furnace is 
fired with ordinary mine-run coal. The 
arsenic volatilizes and the fume is con- 
ducted though the dust chamber and 
thence to the baffled kitchens, where 
the arsenious oxide is deposited. This * 
product is not white; accordingly it is 


was reported to have been 144c. per lb. 
f.o.b. Bound Brook, N. J. 

The large smelting companies have 
been producing white arsenic as a by- 
product for years, but this is probably 
tin first venture at producing it as on 
a commercial scale by an independent 
mining company. 


Leather Chemists to Meet at 
White Sulphur, W. Va. 

The convention of the American 
Leather Chemists which is to be held 
at White Sulphur, W. Va., June 7-9 ii? 
to include features which will be of 
great interest. These embrace a wide 
field, including among others two papers 
on chrome tanning, one on tannin and 
several on the use of oil in leather 
fabrication. Dr. Allan Rogers will give 
a unique talk, illustrated by moving 
pictures, on leathers of marine origin, 
F. M. Moffat, president of the Tanners' 
Council, plans to be present to address 
the ‘association. 


• t 

Advisory Committee E x pended 
for 1923 Exposition 

Chemical Exposition plans are being 
formulated for the 1923 show, which is 
tv be held at Grand Central Palace, 
New York, during the week of Sept. 
17 to 22, inclusive. 

The advisory committee which aided 
in conducting last year's exposition has 
been expanded, and in addition to the 
former twenty executives and technical 
men now includes the following mem- 
bers from the sales and production de- 
partments of the chemieai and chemical 
equipment manufacturers: John W. 
Boyer, of the Mathieson Alkali Works; 
Dr. Charles L. Reese, of E. I. du Pont 
de Nemours & Co.; Percy D. Schenk, of 
the Duriron Co.; Milton Kutz, of the 
Roesslcr & Hasslaeher Chemical Co.; 
W. E. Moore, of the New Jersey Zinc 
Co.; T. C. Oliver, of the Chemical Con- 
struction Co.; R. Gordon Walker, of the 
Oliver Continuous Filter Co.; Williams 
Haynes, of Drug and Chemical Mar - 
kets; H. J. Sohnell, of the Oil, Paint 
and Ding Distorter. 


Alabama Exporting Large 
Amount* of Pitch 

According to advices coming from 
Birmingham, Ala., a number of plants 
in that section are selling pitch in large 
quantities to European governments and 
private firms. One company at Ensley 
is reported to have dosed. 

The Semet-Solvay Co. of Ensley has- 
just closed a deal with the Italian Gov- 
ernment for 5,113 tons of pitch for' 
$60,000. This is but a small part of a 
movement of pitch that has been going 
to Europe during the past few months. 
In all it is estimated that from 40,000 
to 50,000* tons has been shipped to 
Europe since Jan. 1, 1923. 

About 35,000 tons of pitch had been 
accumulated by another company. All 
of this has been shipped to France, 
Italy and other countries, having been 
sold mostly in 5,000-ton lots. 

Before the world war much pitch web 
shipped from the Birmingham district 
to European countries. During the war 
the shipments ceased. It has only been 
since Jan. 1 of the present year that 
these shipments have been revived. 
During the war piles of pitch at a num- 
ber of plants at Bessemer and Fairfield 
grew very large, and it is out of these 
piles that many shipments have been 
made. # 

European manufacturers are usfng # 
this pitch in making briquets, which are 
burned as fuel and are very valuable 
where coal is scarce or high. 

One large producer has recently per- 
fected a high-grade coke, which is man- 
ufactured out of* this pitch by putting 
it through a beehive coke ovjen. ' This 
gives a coke of 98 per cent pure car- * 
bon, and sells for several dollars more 
per ton than ordinary coke. 

It is estimated that from now on 
Birmingham pitch will continue to move 
to Europe at the rate of from 6,000 to, 
8.000 tons per month, even after the 
present accumulation is exnausted. 
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Facts and Figures 
That Influence Trade 
in Chemical Products 


Market Conditions 


Current Prices 
Imports and Exports 
The Trend of Business 
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Prices for Chemicals Continue to Show 
Downward Tendency 

Arsenic and Calcium Arsenate Sell at Lower Levels — Imported 
Copper Sulphate Weak — Prussiates Inactive and Decline 
in Price — Permanganate of Potash Lower — 

Denatured Alcohol Advanced' in Price — 

Acetate of Lead Higher 

T HE market for chemicals was Feb. 20, were brighter as the result of 
easier during: the week. A few an announcement from the Department- 


A easier during the week. A few' 
items, notably acetate of lead and alco- 
hol, were marked up in price, and many 


an announcement from the Department 
of State that arrangements had been 
made with the authorities in Germany 


“Chem. & Met.” Weighted 
Index of Chemical Prices 

Base - 100 for 1913-14 

This wet.*k 177.66 

Last week 177.69 

May, HUS 270.00 

May, 1919 248.00 

May. 1920 (high) 280.00 

May, 1921 (low) 143 00 

May, 1922 159.00 

An easier situation in spot barium 
chloride brought down the week's In- 
dex number 3 points. The major 
iteniN in the list scarcely moved so 
far as prices were concerned. 


stocks gives a strong tone to the 
of the important chemicals held a steady and with the authorities of the occupy- mar k e t. Good call is reported for con- 

position, yet the general tone as a ing forces, whereby shipments would tract deliveries and this leaves but little 

whole was easier. Imported materials be made, if a prescribed method of to be had on new accounts. Quota- 

have led the way in the downward procedure were followed in securing t j onR arc g j ven a t 90c. to $1 per 100 lb. 


movement and are relatively weaker 
than chemicals of domestic origin. In 
part this is due to lack of confidence in 


export licenses. 


for 18 deg. and $1.75@$2 per 100 lb. 
for 22 deg. 

Oxalic Acid — Prices for domestic re- 


P»ru uua is uut ihlk 01 eoniiueme m Acetic Acid— Consuming demand is Oxalic Acid — Prices for domestic re- 
the position of foreign and m part, to var j ous | y reported but in general new main firm at 13Jc. per lb., f.o.b. works 
arrivals from abroad at. a time when business appears to be along quiet lines, with smaller lots commanding higher 
buyers were not prominent, with the wjt j 1 export glowed up by the high prices. Demand, while not active, has 
consequent result that prices were pr j CP9 j n P ff ec t. Some of the largest been fairly good. Imported is not in 
lowered to move stocks and thus avoid consumers are covered by contracts large supply but prices do not appear 
carrying c arges. 7 hei e seems to be p i acp( j a t prices below those now quoted steady and sellers are open to bids with 
a hesitancy on the part of consumers j n tbp n marke t. Current quota- 13ic. per lb. given as representing the 
to take on fresh commitments and the ijona arp on a baais of 3 . 38c . per lb . market . 

mar et is not, in a position to en- f or 28 per cen t and 6.75c. per R>. for Tartaric Acid Imported was easier 

per cent. On glacial prices vary in ^ne a " d lb. was quoted 


buyers were not prominent with the 
consequent result that prices were 
lowered to move stocks and thus avoid 
carrying charges. There seems to be 
.a hesitancy on the part of consumers 
to take on fresh commitments and the 
market, is not in a position to en- 
courage speculative buying from non- 
consumers. Basically many selections 
are in a firm position but the influence 
of foreign markets and the attitude of 
buyers is expected to be a •prominent 
factor in regulating values. 

Arsenic holds a very prominent place 
in the present market. Views regarding 
prices for the next three months vary 
with well posted members of the trade 
holding that, declines will be maintained 
only if imported makes come on tin* 
market in large volume. Estimates on 
domestic production of arsenic have 
been lowered but this has very little 
bearing on the market for nearby posi- 
tions, It is evident, however, that de- 
mand has fallen off with the coming of 
lower prices and the same holds true 
for calcium arsenate. 

Buying of euustic soda for export 
has ceased tb be active and reports are 


acobrding to seller With round lots for promp t. Trading was not active. 


quoted at 12c. to 12.78e. per lb, 


Domestic grades are moving regularly 


Boric Acid — Sellers are reported to against contracts with very little offered 
c competing keenly for business and in the open market. Prices for the 


be competing keenly for business and in the open market. Pri 
values have not reacted from the re- latter hold at 371c. per lb. 
cent decline. Increased output also is Potash 

credited as being a factor. Offerings 

are available at, 10k. per lb., in bbl. Bichromate of Potash- The general 
and lljc. per lb., in kegs. asking price of producers is 1 lie. per 

.. lb., f.o.b. works, although pome makers 

Chromic Acid -Steadiness in price are to (Iclivcr at that price in 

has been the outstanding feature to p i aces near bv works. There has been 

this acid for a long time. Consuming a fair ca]l {ot moderatc sized ] ots B nd 


interest is sufficient to prevent accumu- with an abscncc of competitive selling, 
lntmns, without causing any _ upset to values flrp well maintained . 


values. The technical grade is held at 
39c. per lb., in drums and 98 per cent 
at 40c. per lb. 

Citric Acid — Reports from foreign 


Caustic Potash — Sales of domestic 
have been made at 9c. per lb., works, 
and this is the inside price heard for 
such offerings. Imported sold at 7ic. 


prices per ear iy last week, and eagerness 


has ceased tb be active and reports are abroa( * an ^ this has a steadying influ- 0 f holders to move stocks gave a weak 
heard that prices would have to be ence . on the market in general. Spot app earance to the market. As low 
lowered materially to meet the views holdings, however, have been subject pr j ce d stocks were reduced, prices re- 
of foreign markets. As a result prices to . 8ome fluctuations according to seller covered slightly and 71c. per lb. was 
f.a.s. New York are easy and conces- .with offerings heard at 51Jc. to 52Jc. aske(i for spot and shipment. In fact 


f.a.a. New York are easy and conces- , wlth brings heard at 51Jc. to 524c. 
sions could be obtained if actual busi- P er 1, domestic goods holds at 49(5) 


asked for spot and shipment. In fact 
shipment was quoted up to 8c. per lb. 


sight. (?n the dther hand ^ c * P er ^ offerings fairly ample. and prices depended on seller. 


bichromates are firmly held and produc- 
tion has been reduced due to scarcity of * 
labor. Most of the acids likewise are 1 
firm with some selections sold ahead,. J 
and very little to be had in the Qnjlyd 
market. V 

The prospect of securing ch«$te*&. 1 
from the Ruhr, that is on jptorti 


made prior to Feb. 1 and . 


Lactic jy^MM|orted offerings are Carbonate of Potash— Stocks of 90-95 
said to ;1 h6 CTM ifemand with prices per cen t a re still held in the local mar- 
latKjly makes are ke ^ w ith prices low in comparison with 

h. * n consuming quotations for lower grade material. It 

IriJT on a steady basis of was possible to .do 6*c. per lb. For 
lb< for 22 P er cent Bgbt 80-85 per cent asking prices were 7c. 
«pj(p)5c. per lb. for 22 per cent dark. pe r lb., with a possibility that 6|c. 
^Muriatic Acid — Producers are still per lb. could, be done. Hydrated was 


pill sold jdiead and the scarcity of in fair demand at 7J@7ic. per lb. 
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Chlorate of Potash— Offerings of im- 
ported chlorate could be picked up at 
7| c . per lb. and attempts to advance 
prices resulted in withdrawal of buyers. 
There is a steady movement of domestic 
with the price holding steady at an 
inside figure of 8Jc. per lb., works, for 
powdered or crystal. 

Permanganate of Potash — Lower 
prices have prevailed in this market and 
the impression is gaining that still 
lower prices are to fojlow. The general 
asking price for spot material was 19c. 
per lb. Consumers are slow to take 
hold and prices for shipment are purely 
nominal, as no interest was taken in 
forward positions. Some consumers 
say that a 14c. per lb. level will he 
reached before the decline will be 
checked. 

Prussiate of Potash— While 70c. per 
lb. was asked for red prussiate, it was 
difficult to interest buyers at that figure 
and on firm bids it was reported that 
68c. per lb. would find sellers. Yellow 
prussiate likewise was easier and 3Gc. 
per lb. was given as the price at which 
sales were made. 

Sodas 

Soda Ash— The market is quiet as far 
as new business is concerned but con- 
tract withdrawals are holding up well 
and this is absorbing a large part of 
production. Prices are holding on a 
steady basis with quotations for light 
ash at $1.20 per 100 lb. in bags, carlots 
at works and $1.40 per 100 lb. in bbl. 

* These arc contract prices and on new 
orders for prompt shipment, a slight 
advance is asked. Dealers have quoted 
as low as $1.75 per 100 lb., with a 
range upward on a quantity basis. 

Bichromate of Soda Underlying con- 
ditions have not changed for the better, 
and prominent producers are holding 
out for 84c. per lb. at works. The spot 
market is quiet but 84c. per lb. is asked, 
and while reports are still heard to the 
effect that odd lots can be picked up at 
8ic. per lb.^ this is by no means an open 
quotation. 

Caustic Soda— The falling off in ex- 
port buying has had a dampening effect 
on prices, in spite of attempts of pro- 
ducers to maintain values. Shipments 
to foreign markets are noted against 
o*ld orders, but demand for June forward 

* is very dull and according to reports 
$3.25c. per lb. could be done on some 
makes, although prices are generally 
quoted at 3.30@3.35c. per lb., according 
to brand and seller. Domestic con- 
sumption is fairly large, based on the 
movement from producing points. Quo- 
tations for domestic use are 24c. per lb., 
basis 60 per cent, carlots, f.o.b. works. 
Spot offerings are held at an inside 
price of 34c. per ft)., with the usual 
range for smaller amounts. 

Fluoride of Soda — The advance in 
price of a short, time ago served to 
restrict trading, ant values have eased 
off both on the part of imported and 
domestic grades. Freight rates play 
an important part in dividing demand 
for the two grades, with imported 


cheaper along Atlantic coast points. 
Prices for imported are 9@94c. per lb., 
while domestic is held at 104c. per lb. 
and upward on a quantity basis. 

Nitrate of Soda— The announcement 
of a new schedule of prices for ship- 
ments from Chile, as reported last week, 
has had no influence as a market fac- 
tor. In the spot market $2.60 per 100 
lb. is given as the asking price, but 
resale offerings are rather numerous, 
especially at southern points/ and this 
causes some shading. Interest is not 
keen either for spot or shipment. The 
new prices are on a basis of $2.45 per 
100 lb. for July, August and September; 
$2,474 per 100 lb. for October; $2.50 per 
100 lb. for November; $2,524 f)er 100 lb. 
for ^December; $2.55 per 100 lb. for 
January; $2.60 per 100 lb. for February; 
$2,624 per 100 lb. for March to June 
inclusive. Estimates on consumption of 
nitrate for the year, to end June 30, 
place the total in excess of 2,100,000 
tons and the visible supply is placed at 
1,150,000 tons. 

Prussiate of Soda — A buyers’ market 
has prevailed with prices weak. Spot 
holdings have shown wide fluctuations, 
according to seller. Some reports credit 
sales at 164c. per lb. and up to 174c. 
per lb. is asked. Buyers are interested 
only when concessions are granted and 
slow consuming demand is largely re- 
sponsible for the present weakness. 
Imported for shipment is quoted at 
164(«)17c. pe» lb., with prominent 
domestic producers not yet ready to 
quote on anything but May deliveries. 

f Miscellaneous Chemicals 

Acetate of Lime — Reports on produc- 
tion show that the domestic output for 
the first quarter of the year was larger 
than for the last quarter of 1922. The 
position of raw materials, however, is 
firm and the higher selling price re- 
cently inaugurated is being adhered to. 
Asking prices are 4<cc4.05c. per lb. 

Arsenic — Demand for white arsenic 
is none too active. The fact that some 
domestic producers are supplying con- 
sumers at prices under those quoted 
in the open market is taking away in- 
terest in imported grades. It is gen- 
erally held however that prices will 
hold fairly steady for the present un- 
less imports become larger than is now 
expected. Some producers have offered 
prompt shipment at 134c. per lb., but 
there were offerings of prompt from 
Canada at 13c. per lb. with June ship- 
ment at the same price. For June, 
domestic material is offered at 124c. 
per lb. In the spot market prices 
ranged from 143c. to 15c. per lb., but 
it was difficult to arouse interest %t 
those levels. Some reports! say that 
sales for delivery into 1924 have been 
made at 9c. per lb., but other reports 
say there is no interest in distant posi- 
tions. 

Calcium Arsenate — Buying interest 
has become less active and consumers 
evidently are influenced by the lower 
prices which have come out recently 
for arsenic. Sales of calcium arsenate 
are reported to have gone through at 


16c. per lb. although 17c. per lb. is the 
figure &Bked in many quarters. A con* 
siderable quantity eff arsenate was dam- 
aged by fire last week but this had 
nothing more than a passing effect on 
tile market. 

Copper Oxide — Demand has been ac- 
tive throughout the season and stocks 
have been held at low levels. Some 
producers are using their entire output 
to take care of contract deliveries and 
are unable to quote for nearby ship- 
ment. With offerings difficult to locate, 
prices are little better than nominal, 
with prices of 20@21c. per lb. heard 
a3 representing sellers views. 

Copper Sulphate — Domestic makes 
are offered at 6c. per lb. for large 
crystals and 5.90c. per lb. for small 
crystals. Demand is reported to be 
fair but not active. Imported grades 
were very weak and sales are said to 
have been made at 54c. per lb. The 
lower prices have not succeeded in stim- 
ulating business to any marked degree 
jmd the trend of values is uncertain, 
depending on the volume of imports. 

Cream of Tartar — Domestic makers 
held out for 264c. per lb., while on the 
imported there were sel let's down to 
254c. Demand showed no improvement, 
and, despite the recent uplift in the 
acid, prices were rather unsettled in 
some directions. 

Lead Acetate — With the seasonable 
demand about to come in producers 
of lead acetate advanced the market 
4c. per ]l>. The revised trading basis 
follows: White crystals, bbl., 14(5)144c.; 
white, broken, 134 14c.; white granu- 
lar, 133(«U44c.; brown, broken, 13@ 
134c. per lb. Less than a fortnight ago 
there was much talk of a higher 
market, but the weakness in the metal 
held prices in check. The higher cost 
of acetic acid was one of the reasons 
given out for the uplift in prices. 

Tin Oxide — The market for tin suf- 
fered another decline, but late in the 
week the metal developed a firmer 
tendency and producers of tin oxide saw 
no good reason for lowering prices. 
Up to the close 50c. represented the 
general asking price. 


Denatured Alcohol Up 

Leading producers of* denatured alco- 
hol announced an advance of 2c. per gal. 
on all grades. Demand was described 
as fair, but with competition not so 
keen, the market presented a bettor 
feeling from the seller’s point of view. 
The No. 1 special closed at 35c. per. gab 
in drums, and 41c. per gal. in barrels* 
carload lots. Completely denatured, 
188 proof, fomjular No. 1, was raised 
to 43c. per gal. in drums, and 49c. per 
gal. in barrels. Ethyl spirits closed 
unchanged on the basis of $4.70 per gal. 
for the 190 proof, U. S. P. Methanol 
also was unchanged, first-hands quoting 
on the basis of $1.18 on the 95 per cent. 
Production of methanol in March was 
placed at 831,784 gal., against 738,179 
gal. In February and 938,171 gal. in 
January. 
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Coal-Tar 

Competition in Salicylates llnsetl 
Flake Naphthalene Sells at 

A T THE dose of the week prices 
named for the salicylates showed a 
wide range. The decline in the market 
was “not general, several large factors 
refusing to meet the cut announced 
early last week and, according to some 
traders, it was not possible to purchase 
round lots at the lower levels in all in* 
stances. Talk in the trade had it that 
a “price war” was the cause of the sud- 
den shift in the position of certain 
makers. With no important change in 
the market for phenol, traders seemed 
to be at a loss for any other reason for 
the decline. Of course, there is a pos- 
sibility that, with demand less active 
and prospects for cheaper pheno) in 
sight, producers who led in the decline 
saw no good reason for maintaining 
prices any longer. 

The reported seizure by the French 
of several large German coal-tar prod- 
ucts plants attracted attention in trade 
circles here, but in the absence of more 
definite information operators sus- 
pended judgment. With sufficient tariff 
protection manufacturers in this country 
are no longer so anxious about develop- 
ments abroad. It is pointed out that 
the American coal-tar products indus 
try has made rapid strides toward re- 
covery from the severe slump witnessed 
about 2 years ago. 

Importations of naphthalene con- 
tinue, but virtually all of the crude 
arriving is moving into manufactur- 
ing channels. New prices on domestic 
hall and flake naphthalene have not yet 
been named. Spot flake was barely 
steady. Phenol settled at r>4^r). r >5c. on 
spot, with trading quiet all week. Ben- 
zene in other than motor grades ap- 
peared in largest supply, but prices 
showed no quotable* change. 

Benzene — Reports on the state of 
trade were rather conflicting last week. 
Several handlers took the stand that 
business was not so good us at this 
time last year, yet prices pointed to a 
fairly steady market^ Sales of the DO 
per cent grade, for prompt shipment, 
went through at 30c. per gal., carload 
lots, in drums. Leading factors say 
that there is no accumulation in stocks 
of motor benzene and that indications 
point toward a steady market for some 
time to come. t 

Creosote-- Another bulk shipment of 
creosote oil arrived from abroad con- 
signed to wood preservative plants. 
What really interested traders was the. 
receipt of several shipments of creosote 
oil fit for disinfectaqt manufacture. 
Th® market, for the 25 per cent grade 
held at 30c. per gal. in tanks and 35c. 
per gal. in drums. 

Creeylic Acid — The demand was in- 
active and prices were unsettled, im- 
ported 97 per cent, pide, being available 
at $1.25@>$1.30 per gal., in drums, while 
on the 95 per cent^tfark, there were 
sellers at $1.15 per gal. Domestic pro- 
duction has been augmented, but actual 


Products 

lies Prices — Spot Phenol Quiet — 
9c. on Spot ; Crude Easier 

offerings remain light owing to the 
sold- up condition of leading makers. 

Naphthalene During the past week 
1,440 hags of crude naphthalene arrived 
at New 4 York, mostly from German 
ports. Tke market for crude was easier 
and nominal quotations on fair quality 
goods ranged from 3j(«'3ic. pm lb. c.i.f. 
New York. Flake on spot sold at Do. 
per lh. On ball naphthalene the “out- 
side” market held at 9i(8)9:/c. per lb. 
There was no buying interest m 
futures. 

Phenol — Scattered lots of U.S.P. 
phenol sold on spot at 54@55c. per lb. 
The demand was slow all week and the 
undertone was barely steady. With the 
trade talking increased production, 
buyers were disposed to hold off. Lead- 
ing makers quote around 27(5)28(\ on 
< on tract. 

Salicylic Acid — A quotation of 40c. 
per lh. was named in more than one di- 
rection, but this failed to bring out a 
general downward revision in prices. 
In fact the largest producer refused 
to shade 50c. per lb. The keen competi- 
tion among certain producers of sali- 
cylates, which has unsettled the market 
in all directions, had also curtailed buy- 
ing. The revised list of prices, an- 
nounced by several factors within the 
past week, follows: Sodium salicylate, 
D.S.P., 47c.; acid salicylic, U.S.P., 40c.; 
acid acetylsalieylic, U.S.P., 05c.; salol, 
U.S.P., 85c. Methyl salicylate was un- 
changed at 62c. per lb. 

Beta Naphthol — Producers continue 
to quote the market on the 23c. per lb. 
basis, but in outside channels price cut- 
ting is being resorted to. 

Aniline Oil — The market was steady 
at the close at 10c. per lb., round-lot 
basis, prompt shipment. 

Xylene — First hands were sellers on 
contract at 75c. per gal. for the pure, 
but had little to offer. Second hands 
continue to quote around $1 per gal., 
spot. 


Financial Notes 


The annual report of the Anton Jur- 
gens’ United Margarine Works of Hol- 
land shows net income in 1922 of 
$f, 931,' 723, leaving a balance of $1,446,- 
223 after j*payment of all interest and 
full dividends on preference shares. 

The Beech-Nut Packing Co. for the 
first 3 months of 1923 reports net earn- 
ings of $595,787 after all charges, but 
before providing for Federal taxes. 
This compares with net earnings of 
$392,291 in the same period last year. 

A readjustment of capital of the St, 
Louis Coke & Chemical Co. of St. Louis 
has been completed. Th* reorganised 


company will be called the St. Louis 
Coke & Iron Co. 

The Vacuum Oil Co. has deejared a 
semi-annual dividend of $1 a share on 
the new $25 par stock, payable June 20 
to stock of record May 31. e This is 
equal to 32 per cent on the old stock 
of $100 par. Last year 16 per cent was 
declared on $100 par stock. 

An addition of $75,000,000 to its 
authorized capital stock, increasing it 
from $225,000,00^ to $300,000,000, has 
been proposed by the Standard Oil Co. 
of New York. 

Income account of Devoe & Raynolds 
Co., Inc., for the year ended Dec. 31, 
shows net profits of $704,995, after 
charges, depreciation, and taxes. Con- 
solidated income account for the year 
shows net sales of $10,077,924; cost of 
sales, $6,147,393; operating profit, $3,- 
930,531, and total income, $4,007,134. , 

The Kennecott Copper Corporation 
for the first quarter of 1923 reports 
total income of $4,963,453 and net in- 
come of $4,395,203 after allowing for 
interest obligations totaling $568,250. 
Net income for the first quarter of the 
year was equal to $1.56 a share on the 
outstanding capital stock, against 28 
cents a share earned in the last quarter 
of 1922. 


Latest Quotations on 
Industrial Stocks 



Last 

This 


Week 

Week 

Air Reduction 

67 

64g 

Allied Chem. <Sr Dye 

694 

67 

Allied (.'hem A Dye, pfd 

1104 

110 

Am. A g. Cliem 

21) 

18 

Am. Ag. Chem , pfd 

464 

43 

American Dolton Oil 

121 


American Cotton Oil, pfd. . . 

254 

191 

Am Drug S\nd 

5 3 

5? 

Am Linseed Do 

28| 

274 

Am. Linseed Do, pfd 

Am. Smelting & Refining. . . 

48 

464 

608 

56 

Am. Smelting & Refining, pfd. 

98| 

96J 

Archer-Daniels Mid. Co., w.i. . 

39 

384 

Atlas Powder 

175 

172 

Atlas Powder, pfd 

874 

90 

Casein Co. of Am 

*60 

•60 

Certain-Teed Products 

39 

384 

Commercial Solvents A 

28 

28 

Coin Products 

1314 

131 

Dorn Products, pfd 

117i 

1161 

Davison Chem 

27J 

27 

I low Chem 

404 

I>u Pont d* Nemours 

140 

131 

Du Pont de Nemours, dh 

874 

86 

Freeport -Texas Sulphur 

m 

15 

(Ridden Co 

9 

9* 

Grasselli Chem 

130 

130' 

Orasselli Chem., pfd 

102 

*103 

Hercules Powder 

•107 

105 

Hercules Powder, pfd 

•1024 

103 

Hey den Chem 

u 

U. 

Int’l Ag. (’hem. Co 

7 

3 

lnt’l Ag. Chem Co., pfd 

29 

25 

Int’l Nickel 

144 

144 

Int'I Nickel, pfd 

. 78 

78 

Int’l Salt 

, *90 

•90 

Mathioson Alkali 

■ *1* 

48 

Merck & Co 

, 86 

8& 

National I^ad 

, 1224 

1184 

National Lead, pfd 

. 1124 

1124 

New Jersey Zinc 

, 165 

163 

Parke, Davis A Co 

. 794 

81 

Pennsylvania Salt 

. 924 

89 

Procter A Gamble 

.*140 

•140 

Sherwin-Williams 

. *291 

•294 

Sherwin-Williams pfd. t . . . . 

.*101 

*101 

Tenn. Copper A Chenw 

• 1°* 

104 

Union Carbide 

. 61 

61 

United Drug 

U s. Ind.‘ Alcohol 

• fill 

80 

. m 


Va.-Car. Chem. Co 

• MI 

J 

Va.-Car. Chem. Co., nfd 

. 894 

i 87 

• Nominal. Other quotation* based on last 
sale. 
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Vegetable Oils and Fats 

Coconut Weak on Selling Pressure— Linseed Futures Unsettled- 
Cottonseed Steadies— China Wood Lower— Tallow 7'/ 2 c. 


I NQUIRE for vegetable oils in the 
edible group showed moderate im- 
provement, but this could not be said 
of the technical descriptions. Prices 
were unsettled and declines were regis- 
tered in coconut, corn, china wood and 
palm oils. Cottonseed # both crude and 
refined, steadied on smaller offerings, 
reflecting a tight statistical position 
on old crop oil. The break in tallow 
prices was a feature in the week’s de- 
velopments. Linseed oil was dull and 
sentiment favored buyers. Soya bean 
oil was barely steady. Olive oil foots 
was unsettled on lack of demand. 

Linseed — Spot oil sold at $1.14 per 
gal., carlots, cooperage included, indi- 
cating that crushers were not in a hurry 
to lower prices. On June deliveries, 
however, business was booked at $1.09 
per gal., cooperage terms, while on 
July oil nominal prices ranged from 
$1.03@$1.05 per gal. The forward posi- 
tions were unsettled throughout the 
week, and some consumers, who have 
lost confidence in the market, resold 
contracts at sharp concessions. Crushers 
admitted that July-August-September 
oil might have been obtained at less 
than $1 per gal. on a firm bid. Demand, 
taken as a whole, was quiet. Foreign 
oil was offered freely on spot and sales 
went through at prices ranging from 
$l(q)$1.06 per gal., duty paid. The cost 
of import was high towards the close 
and May shipment from abroad settled 
around $ 1.06(a) $1.08 per gal., duty paid, 
landed weights, New York. Importa- 
tions of flaxseed from the Argantine 
have been heavy. Crushers have vir- 
tually caught up on contract deliveries, 
but have not yet had an opportunity to 
accumulate a surplus in either seed or 
oil. Foreign crushers believe that the 
future of the market hinges upon the 
state of trade in America. Continued 
heavy absorption of oil by consumers 
in this country would tend to steady 
the seed situation. The acreage planted 
to flaxseed in the United States will 
have some bearing on the market, and 
from latest reports a fair increase in 
the plantings may be expected. The 
Argentine seed movement continues 
large, while Indian shipments have been 
in excess of 500,000 bu. weekly for some 
tiihe now. Linseed cake for export was 
dull and prices nominal at $34.50(5) 
$35.50 per ton, f.a.R. New York. 

Cottonseed — Prices did not move 
much one way or the other, but a 
steadier undertone was in evidence, re- 
flecting apprehension over the tight 
statistical position and the improvement 
in lard and other speculative markets. 
Shorts were the buyers of May oil in 
the option market on the Produce Ex- 
change and business went through at 
higher than 111c. Jer lb., in prime 
summer yellow. The December option 
settled around flic; per lb., but interest 
in the distant months was of a desul- 
tory character* Refiners’ brokers were 


credited with buying July and Septem- 
ber oil, at least part of which repre- 
sented covering. Cotton prices did bet- 
ter on unfavorable weather nows from 
the south, which also exerted some in- 
fluence on oil. The Chicago larJ stocks 
on May 15 were estimated at 30(455,152 
lb., against 34,212,572 lb. on the first 
of the month, the shrinkage causing 
considerable surprise in the oil trade. 
Crude oil held at 93(5) 10c. per lb., f.o.b 
mills, with offerings scanty. Bleach- 
able oij was offered at 101c. per Tb., f.o.b. 
Texas points. Lard compound held at 
13@13!c., f.o.b. New York. Oleo 
stearine was dull at 10c. nominal. 

China Wood Oil — The market was 
weak, May delivery at New York selling 
at 25c. per lb., while June-July brought 
23c. per lb. Demand was quiet and 
prices easy, even at the decline. 

Coconut Oil — The sale of 700 tons 
of Manila oil at 8c. coast, bulk basis, 
was reported last week. Selling pres- 
sure was in evidence on the coast and 
on tank car offerings, nearby oil, prices 
ranged 8i(S)81c. In New York the feel- 
ing was not so bearish and the price on 
Ceylon type oil in sellers’ tanks settled 
at 88 (a) 83c., according to position. Copra 
was offered at 51(5)5Rc., c.i.f. New York. 

Corn Oil — Crude was lowered to 94 
@93c., sellers’ tanks, f.o.b. point of 
production. 

Oliv^ Oil — Denatured closed un- 
changed at $1.10@$1.15 per gal., in bar- 
rels, spot. Prime green sulphur oil 
(foots) closed barely steady at 9i@98c. 
per lb., spot New York, with demand 
quiet. 

Palm Oil — The decline in tallow re- 
stricted buying in palm oils to a mini- 
mum and prices at the close were more 
or less nominal. Lagos was offered at 
78c., spot, one parcel of 200 tons being 
available at this figure. 

Soya Bean Oil — Crude soya was of- 
fered at 10Jc., coast, and 104c. New 
York, sellers’ tanks, duty paid, nearby 
positions. Demand was dull. One car 
of .jpot oil was offered at 101c., Atlantic 
port. 

Fish Oils — No sales went through in 
crude menhaden oil. The nominal quo- 
tation on forward material held at 50c. 
per gal., tanks, f.o.b. factory. New- 
foundland cod oil held at 70@72c. per 
gal., f.o.b. New York. 

Tallow and Greases — The sales of 
several hundred drums of extra tallovd 
went through at 74c. per lb., f.tlb. plant, 
a decline of 4c. for the week. At the 
weekly London auction prices were un- 
changed. House grease was offered at 
6i@7c. per lb., according to acidity. 


London Tallow Auction 

At the weekly tallow auction, held in 
London, May 16, 731 casks were offered 
and 644 casks sold. Prices realised 
were unchanged* 


Miftcellancoutt materials 


Casein— Arrivals from foreign sources 
were heavy, amounting to 4,870 bags. 
Offerings increased and the market pre- 
sented an unsettled appearance. Prices 
named on the ordinary grades ranged 
from 20(5)25<\ per lb., depending upon 
the quantity and seller. 

Glycerine— While refiners did fiot 
alter prices for the c.p. grade, holding 
out for 171c. asked, in drums, it was 
intimated that certain operators took 
on business at 17c., drums included. 
Trading was inactive. Chicago quoted 
17c. us the market fo ■ c.p. Dynamite 
glycerine sold late in the week at 
16c. per lb., carload lots, drums included, 
a decline of 4e. from the nominal price 
of a week ago. Demand for dynamite' 
glycerine was quiet. Crude soap lye, 
basis 80 per cent, loose, held at llic. 
asked, eastern territory, while in the 
Middle West He. represented the nom- 
inal asking price. On saponification, 
88 per cent, loose, 124c. was asked, 
with no transactions to report. 

Turpentine— Inquiry from foreign as 
well as domestic buyers sent prices 
sharply higher and late in the week the 
nominal quotation stood at $1,224 pfer 
gal., which compares with $1.08, the 
recent low. Southern markets developed 
strength and this stimulated buying 
interest. However, after the rise .the 
demand met with a setback. 

Shellac— Cables were about unchanged 
and importers continued to offer T. N. 
on spot at 64(5)660. per lb. Bleached, • 
bonedry, held at 76@78c. per lb. Super- 
fine orange was available at 68(g)70c, 
per lb. Trading was inactive. 

White Lead — Oorroders considered 
changing prices, but at the last minute 
it was decided upon to maintain the 
list on the* basis of 93c. per lb. for the 
standard dry, in cask, round-lots. The 
pig lead market seemed to steady and 
this checked the easier undertone for 
the time being. Pig lead was Unchanged 
at 74c., New York. 

Zinc Oxide-New business was rou- 
tine only, but deliveries against exist- 
ing contracts absorbed th(* bulk of the 
production and leading producers re- 
ported a steady situation. Production 
of tires has not yet been restricted to 
the point where zinc oxide business in 
likely to suffer. Americap process, lead 
free, held at 8@81c. per lb. French 
process, red seal, closed unchanged at 
9|c. per lb. 


Argentine Linaeed Exports # 


Shipments of linseed from the Argen- 
tine from Jan. 1, 1923, to May 12, 1928, 
by countries, were: 


United Kingdom 
Continent 
United HtutfK 
To order 


Diwhel* 

2 , 120,000 

6 . 920.000 

13 . 128.000 « 

4 . 866.000 


Total, 


29 , 096,000 


The visible supply at the Argentine 
ports en May 12 was estimated at 4,000,- 
000 bushels. The shipments to-date ex- 
ceed all previous shipments for a like 
period. 
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. Imports at the Port of New York 

May 11 to Way 17. 


ACIDS ~ 240 bbl. tartaric, Genoa, L. 
Appulu Soc. lml. Chltnica ltal , 120 bbl. 
tartaric, Bremen, Warren products Co. , 
25 dr. eresyhe, Rotterdam, Shipping A Coal 
Go., 30 dr. eresylic, Rotterdam, Ord«i , K 
bt)l. oxalic, it. W. Grot ft A Go. , 2o csk 
tartaric, Liverpool, Order , 01 tlr cMsyle, 
Liverpool, Order, 400 bbl. tartaric, Genoa, 

L. Oppula Hoc. An. 

ALCOHOL- 28 bbl. denatured, Areribo. 

M. Felgcl & Bros., 174 bbl do, Arecibo. 

C. EsUivcs ; 32 bbl., Piraeus, Order, H>3 

csk. butyl, Bordeaux, Gominerclal Solv« nts 
Corp. , 52 bbl. denatured, Arecibo, C 

Kstevaa ; 28 l»bl. do., Arecibo, M. Feigel 

ALIZARIN K— 5 csk , Liverpool, A Klip* 
stein & Go , 7 csk., Hamburg, Kuttroff. 
Pickhardt A Go. ; 4 euk., Hamburg, Begal 
Golor & Chem. Go. , 4 pkg., Hamburg, 

OruHHoIll Chem. Go.; 3 csk, llamhurg, 
Guaranty Trust Co. 

ANTIMONY OX I OK — 50 pkg., Changsha. 
Order. 

ARCHIL LIQUOIG 19 csk, Liverpool, 
11. Kohnstamm A Co. 

A ItGOLH — 352 hg , Lisbon, G. Pli/.er A 
Co ; 142 csk., Messina, Tartar Chem Wks , 
275 bg., Rotterdam, C. l’flzer At Co , 110 
csk., Naples, Tartar Chem. Works 

ARHENIU — 396 cs„ Kobe, 1*. K Falk- 
ingham . 1 60 cm., Kobe, China-Am Tobacco 
& Trading Go , 250 cs., Kobe, Mitsui At 
Go , 115 os., Kobe, Frazer & Go., RIM) csk., 
Hamburg, A, Klipstein & Go , 50 csk., 
Hamburg, Ore Ac Ghernical Corp., 150 cs , 
Hamburg, Order; 25 csk, Genoa, Guaranty 
Trust Co. . #7 csk., Antwerp, Glu m Nat’l 
Bank; 159 csk, Antwerp, Order, 44 csk, 
Bordeaux, Order 

AMMONIt'M — 10 csk carbonate, Liver- 
pool, Order; X csk Hulphoeyariide, Liver- 
pool, Order, 1183 csk nitrate, Hamburg 
Kuttroff, Pick hard l A Go 

AHIIKNTOH- 950 bg., Southampton, W 

D. (Crumpton At Go 

BARIUM HYDRATE— 21 csk, llamhurg. 
E Sul or & Go 

HAItIUM HU I’KROX IDE — 68 I>i)l. Ham- 
burg, F. Boehm 

BARIUM FKItOX I I>K — 99 csk., Ham- 
burg.. W. A. Blown A: Go., 02 dr., Havre, 
Malllnokrodt Ghem. Wks., 124 dr., Havre, 
Gulf Mere. Gorp 

BARYTKH ti(M) i>g , Bremen, N. Y. Trust 
Go., 599 bg. Bremen, Order; 17 csk., Ham 
hurg, Order. 

BARIUM CHLORIDE 52 csk, Antwerp, 
Order. 

CAM I* II OK— 100 es., Kobe, Nat’l Park 
Brink ; 200 rs., Kobe, Mitsui (k Go. ; 50 es„ 
Shanghai, Kastman Kodak Go.; 100 rs., 
Hamburg. A. Oehse Go. 

CASEIN — 667 bg. Buenos Aires, Equit- 
able Trust Co. : 84 bg., Buenos Aires, Nat’l 
City Bank, 417 bit. Buenos Aires, William 
son Trading Go. ; 2002 bg., Buenos Aires 
Kalbflcisch Gorp. ; 100 bg., London. A. Hurst 
A. Co. , 250 bg., Bordeaux, N. V. Trust Go , 
100 bg.. Bordeaux, Nat’I City Bank , K33 bg.. 
Buenos Aires, Equitable Trust Go.; 417 ng , 
Buenos Aires, Trying Bank-Col. Trust Co. 

CREOSOTE — 601 5 tons, Antwerp, Amer- 
ican Greosotlug Co.; 60 dr„ Leith, Order 

CHEMICALS — 46 csk., Hamburg Bees- 
slor A Ilasslacher C lern. Co , 93 pkg., 
Bremen, Ffnltz & Bauer, 7 os.. Antwerp 
Ctba Go,; 157 pkg. Rotterdam. Order. 149 
pkg., Antwerp, Order . 63 bbl Hamburg, 
Ttoessler A Ilasslacher Chem. Co.; 242 pkg , 
Hamburg. Jungmnnn A Go. 

CHALK-- 50b tons, London, Bering Bros. 
A Go.; 3,000 bg.. Antwerp Bankers Trust 
Go. ; 2.200 bg., Antwerp, Trvlng Bank-Gol. 
Trust Go., 2,000 bg., Antwerp, Order; 1.828 
tons (bulk), Dunkirk. Talntnr Trading Go.; 
500 tons fbunO, Dunkirk, J. Higrrian 

COLORS - -68 esk., Havre. Clba Go ; 58 
esk. aniline Havre. Snndoz Ghem. Works- 
2 esk do., Havre, Order; 24 pkg. Hamburg. 
Kuttroff. Piekbardt A Go : 20 pkg.. Ham- 
burg. Orasselll Ghem Go.; 19 cs drv. 
Bremen. M G. Twinge A Go. ; 5 keg aniline. 
Antwerp, Am. Ex Nit’1 B.mk ; 16 pkg.. 
aniline, Antwerp, Trying BnniuCol Trust 
Go. ; 4 csk.. Antwerp, 'Order ; s csk. dry, 
Southampton, Order; T4 pkg. aniline. Havre, 
Sandoss Chem. Wks., 1 pkg., aniline. Rot- 
terdam, Am. Aniline Products. Tnc. ; 11 csk. 
and 1 cs., Rotterdam, B. Mcrnnrd ; 8 pkg., 
Rotterdam. F. Bonders ; 3 csk . Rotterdam. 
Order; 162 pkg. earth, Leghorn, Relch-’rd- 
Goulwton, Inc. ; 65 esk. ochre, Marseilles, 
Gledhfll A Go. ; 6 dr. aniline, Liverpool, 
Am. Exchange Nat’l Rank; 12 csk. earth. 
Hamburg, F. M. A F. Waldo ; 26 csk. earth, 
Hamburg, J. H. Furman Go. : 50 csk. do., 
Hamburg. G. J. Osborn A Co.: 87 csk, 
ochre, Bordeaux, Butcher A Co.; 10 csk. 
Aniline. Hamburg Guaranty Trust Co.; 18 
Hamburg. H. A, Jfwtic A Co. ; 7 ca. 
AnUme, Hamburg, Carhlc Color A Chem. Co. 


COPPER SULPHATE— l.»b csk., Ham- 
burg, A. Klipstein A Co. 

COPRA— 21,444 bg., Cebu, Older. 

CREAM TARTAR— 40 bbl., Genoa, Order , 
4 0 csk., Bordeaux, National City Bank. 

DI VI -I) IV I— 769 bg., Monte Cristi, M. J. 
]’» tit. 

EPHOM MALT - 500 bbl., Hamburg, 

HansatGu. 

FERTILIZER- 2,*UU bg. bonemeal, Kai - 
aebi, Kalli Bros 

FLUORSPAR — 975 bg., Hamburg, H. 
Sundlieimei , 400 bg., Hamburg, A. Klip- 
stfiu A Go. 

I'T'LLEKS EARTH— 950 bg., London, 
L. A. Salomon A Bros. 

FUSEL OIL 12 eak., Antwerp, Guaranty 
’Dust Go., 8 csk., Hamburg, A. Klipstein A 
< , 6 (A., Hamburg, Oidei , 68 bbl. and 13 

dr, Hamburg, Order, 9 e.sk.. Gene i, Maas 
A Waldstein , 5 di., Dunkirk, Maas A Wald- 
siein, 10 dr., Dunkirk. Guaianty Trust Co.; 
3 di.. Dunkirk, Order. 

<. \ Mill fell — 198 cs, Singapore, order. 
OLIUHEKM SALT — 27.S i>g.. Hamburg, 
Roessler A Ilasslacher Clem Co. 

U LI CEIUNE 6 dr., Liv.-ipool, Br. Am. 
Tobacco Cu. , 20 csk., Matseilb-s, Order; 
41 dr., Antwerp, N. Y. Tiust Co , 10 csk., 
Nazaire, Marx A Rawolle. 

HUMS- -1 00 cs. da mar, Padang, Order, 
.’’70 pkg. copal, Macassar, Brown Bros A 
Go., 1,200 pkg. do., Macassar, Kidder, Pea* 
body A Go., 3,855 pkg. do., Macassar, 
Order, 250 bg arable, Port Sudan, Thurs- 
ton A Braulich , 250 bg. arubic, Port Sudan, 
T JVl Duche A Sons; 500 bg. arable, port 
Sudan. Garaconda Bros. , 250 bg. arable. 
Port Sudan, W. Tappenberk ; 200 pkg. 
daniar, Batavia, W. II. Muller A Go.; 1 1*5 
pkg copal, Singapore, Irving Bank-Col. 
Trust Co , 350 bg. darnar, Singapore, 

Kidder. Piabody A Go ; 255 bg do, Singa- 
poi*. Baring Bros. A Go. , 140 bg darnar, 
Singapore, Order, 901 pkg. copal, Macassar, 
Nat’l Gity Bank, 553 pkg. copal, Macassar, 
order, 810 pkg. copal. Brown Bros & Co , 
72 pkg. copal, Macassar, Irving Bank-Gol. 
Tnisl Co , 5,191 pkg. copal, Macassar, 
Oid<*r, 3.103 pkg. copal. Antwerp, Order, 

• 30 bg. copal. Antwerp. Order, 125 bg. 
copal. London, Ghem. Nat’l Bank. 

IRON OXIDE — 1 00 bbl Malaga* Scott. 
Libby A Go.. 95 bbl., Malaga, J. L. Smith 
A Go., 91 bbl., Malaga, Reichard-Coulston, 
Inc , 81 bid., Malaga, Order, 86 bbl., 
Malaga, S G. Goldberg, 298 bbl. Malaga, 
G K. Williams A Co., Ill bbl., Malaga, 
Buehard-Coulston, Inc.; 125 bbl., Malaga, 
K M. A F. Waldo ; 303 bbl., Malaga. C. J. 
Osborn.- A Go.; 114 bbl., Malaga, Hummel 
A Robinson Go.; 17 csk., Liverpool. E. M. 
A F. Waldo, 39 csk.. Hull, J. L Smith & 
Go , 40 csk, Liverpool, J. A. McNulty: 15 
esk , Liverpool, Order; 25 csk, Manchester, 
Order ; 25 csk., Leith, Reichard-Coulston, Inc. 

IRON SULPHATE— 88 csk.. Antwerp, 
E. M Sergeant & Go. 

LIT H OPONE -- 200 esk.. Antwerp, A. 
Klipstcm A Go.; 999 csk., Antwerp, Beni. 
Moore A Go,; 80 csk.. Antwerp, E. M. A F. 
Waldo. 

MAGNESITE — 250 bg. calcined, Rotter- 
dam. II. ,T. Baker A Bro. ; 105 bg. do.. 
Rotterdam, Spelden. 

MAGNESIUM— 40 cs. carbonate, Hull. 
Van oppen A Co. ; 61 dr. chloride, Hamburg, 
Inn is, Spelden A Go.; 345 bbl. chlorkD 
Hamburg, llansa Go.; 182 dr. chloride, 
Hamburg. Innls, Spelden A Go. 

MANGROVE HARK- 1,500 bg. extract, 
Singapore. Order 

MYKORALA NS— 1,824 pkts. Galcutt \, 
NatM Gity Bank, 10,263 pkts., Calcutta 
Order. 

NAPHTHALENE— 328 bg.. Hamburg. 
Trvtng Nat’l Bank ; 218 bg., Hamburg. 

Irving Bank-Col. Trust Co.; 894 bg., Ham- 
burg. Cairo Chem. Co.; 500 bg., London; 
order 

OILS — Castor — 55 bbl, Hull, Brown 
( Bros A Go.; 200 bbl., Hull, Order fod— 
160 bbl..,, Hull, Order; 100 bbl.. Hamburg. 
Order, ^sphina Wood— 152 bbl. Hankow. 
Tnt'l Backing Gorp , 109 csk.. Hamburg. 
Order Linseed — 146 bbl.. Txmdon. Order; 

1 46 bbl., London. Trvlng Bank-Col. Trust 
Co ; 120 bbl, Rotterdam. T. R Boodv A 
Go. ; 1157 bbl.. Rotterdam. L. A E Frankel ; 
291 bbl.. Rotterdam. J. C Francesconl Go.; 
146 bbl, Rotterdam W. Bcnkert Co.; 144 
bbl , Rotterdam. Bur-Mnc. Chem. Corp ; 
371 bbl Rotterdam, Order; 1019 bbl. Hull. 
Nat’l City Bank; 800 tons in bulk, Hull. 
Am. Linseed Co.; 4R0 bbl. Hull. Order; 
726 bbl.. Copenhagen. Order; 770 tons, 
Leith Midland Linseed Products Co. Olive 
OH Foot* — (sulphur oil) — BOO bbl., Naples. 
Brewer A Co,; 200 bbl., Messina. Bank of 
the Manhattan Co, ; 200 bbl, Messina, First 
NatM Bank of Phlla. ; 100 bbl., Palermo, 


Banea Comm. ltal. , 100 bbl., Malaga, 

Elbert & Co. ; 400 bbl., Syracuse, Order ; 
200 bbl., Catania, Mech. A Metals Nat’l 
Bank; 200 bbl., Catania, Order; 200 bbl., 
Milazzo, Order. Palm — 499 csk., Seceondee, 
Order; 48 pkg., Liverpool, I). Bacon; 474 
csk., Liverpool, African & Eastern Trading 
Corp , 69 csk, Liverpool, Order. Rapeseed 
— 1144 bbl., Liverpool, Vacuum Oil Co.; 200 
bbl., Hull, Nat'l City Bank ; 335 bbl., Hull, 
Order; 75 bbl., Leith, Order. Sesame— *144 
csk., Rotterdam, Order. 

OIL SEEDS— Castor— 1844 bg., Santos, 
F. Matarazzo & Co.; 373 bg., Santos, Bank 
of N. Y A Trust Co. ; 4400 bg., Santos, 
F. Matarazzo A Co. Linseed — 87,350 bg.. 
Rosario, Spencer Kellogg A SonB ; 17,676 
bg., Buenos Aires, Spencer Kellogg & Sons, 
60,957 bg.. Diamante, Order; 8,502 bg., 
Bajada Grande, Order; 26,407 bg., Buenos 
Aires, Order; 8.827 bg., Buenos Aires, L. 
Dreyfus A Co. ; 6,088 bg., Buenos Aires, 
Order; 17,858 bg., Buenos Aires, L. Drey- 
fus A Co., 24,090 bg., Buenos Aires, Am. 
Linseed Co., 51,014 bg., Buenos Aires, 
Oi der. 

POTASSIUM HALTS — 100 bbl., bicar- 
bonate, Hamburg, Brown Bros A Co.; 449 
esk,, nitrate, Hamburg, Kuttroff, Pickhardt 
A Co., 34 dr, caustic, Bremen, Brown 
Bros. A Go., 14 csk., carbonate, Bremen, 
l\ H. Petry A Co.; 2,000 bg., sulphate, 
Bremen, A. Vogel; 30 dr., permanganate, 
Hamburg, E. E Relfenberg , 581 dr., caus- 
tic, Hamburg, A. Klipstein A Go., 37 dr., 
caustic. Hamburg, Order; 424 dr., perman- 
ganate, Hamburg. Order; 2,625 bg., muriate, 
Antwerp, Soclete Comm. (Ies Potasses 
I )’ Alsace , A quantity of Kaimt, Antwerp, 
Societe Comm, ties Potasses D’ Alsace . 62 
esk., carbonate, Hamburg, Innls, Spelden A 
Go., 400 pkg., salts, Hamburg, Roessler A 
Hnsslacht r Chem. Co. ; 21 csk , carbo- 
hydrate, Hamburg, Globe Shipping Co.; 
200 bbl.. bicarbonate, Hamburg, Mallin 
ekredt Ghem Works, I Oh cs alum, Ham- 
burg, Of dei. 

PITCH— 767 bbl., Hull, Order. 

QUEBRACHO— 2.017 bg.. Buenos Aires, 
Guaiant.) Trust Go ; 6,128 bg . Buenos 

Aires, Nat’l Bank of Commerce, 6,955 bg., 
Buenos Aires, Order, 937 bg., Buenos Aires, 
Nat’l Bank of Comm. ; 21,025 pcs , Santa Fe. 
Tannin Gorp.; 6,000 bg., extract, Buenos 
Aires, Tannin Gorp.; 10,075 bg , extract, 
Buenos Aires, Tannin Gorp , 1 100 bg.. 

Buenos Aires, Fourth All. Nat'l Bank of 
Boston. 

QUICKSILVER— 100 flasks, London, A. 
Pickering A Co 

Nil ELL \ C — 40 es , Txmdon, Mech. A 
Metals Nat’l Bk ; 100 bg.. London, Order, 
300 bg., Calcutta, Brown Bros. A Co., 520 
bg.. Calcutta, Bank of Br. West Africa, 
350 pkg, Calcutta, Irving Bank-Col. Trust 
Go.; 200 bg.. Calcutta, Br. Bank of South 
America, 150 bg., Calcutta, Chase Nat'l 
Bank ; 600 hg„ refuse lac, Calcutta, Bank 
of the Manhattan Co.; 50 cs., Calcutta, First 
Fed. For. B’k’g Corp.; 10,bg., Calcutta. 
Phil. Nat’l Bank; 3,429 bg., 200 chests, 338 
pkg, button, 200 pkg., garnet, 75 cs., seed, 
and 40 bg., refuse. Calcutta Order; 13 
cheats button, Hamburg, A. ITolmrath. 

SODIUM SALTS — 1845 bg. nitrate. 
Mejlllones, Weesel, Duval & Co. ; 9,857 bg. 
nitrate, Tqulque, Weasel, Duval & Co. ; 15 
esk. carbonate. Liverpool. J. Turner A 
Go ; 119 eak. sulphide, Hamburg, A. Klip- 
stein A Co.; 109 dr. sulphide, Hamburg, 
Order; 10 csk. hyposulphite, Hamburg, 
Kuttroff, Pickhardt A Co. ; 268 dr. sulpho- 
hydrate. Hamburg, C S. Grant A Co. 

SUMAC — 700 bg., Palermo, Order. 

STRONTIUM NITRATE— 38 csk., Ham- 
burg, Meteor Products Co. 

TALC— 700 bg., Genoa. C. Matlileu ; 200 
bg., Genoa. Kountse Bros.; 450 bg., Genoa, 
Parfume de Luxe Co. ; 200 bg., Genoa, 

Order; 1,000 bg., Genoa, Ttal. Discount A 
Trust Go. 

TANNIN— 12 csk., Antwerp. Geigy Go 

TARTAR — 58 bg , Malaga, Tartar Chem. 
Works 

TALLOW — 414 csk.. Buenos Aires. Nat’l 
City Bank; 162 csl... Buenos Aires. Swift A 
Co. ; 286 tcs.. Buenos Aires. Nat’l Cltv Bank. 

YVATTLK BARK— 1.824 bg.. Durban. E 
J. Haley. Inc.; 11.659 bg , Durban. Tannin 
Corp.: 2,592 bg.. Durban. Order. 

WAXES — 113 bg. bees, San Antonio, 
Equitable Trust Co. ; 86 bg. do, Valparaiso, 
W. R. Grace A Co.* 175 bg. do, Valparaiso, 
Banco Anglo 8ud. Am ; 51 bg. bees, San 
Antonio Guaranty Trust Co. ; 814 bg. bees, 
Lisbon Order; 36 bg. bees, Valparaiso. 
Guaranty Trust Co.; 888 bg. carnauba, 
Santos, F. Matarazzo A Co.; 86 bg, boss, 
RJ<> de Janeiro, Order. 

Ztnc CHLORIDE — 37 dr., Hamburg, 
Innls, Spelden ft Co, • 
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Current Prices in the New York Market 

For Chemical s, Oils and Allied Products 


General Chemicals 

Acetic anhydride, 8 V drums lb $0 3! 
Acetone, drums lb ,2' 


Aeetic, 56%., bbl 

1 00 lb 

6 

75 - 

7 00 

Glacial, 99]' ,,, bbl 

1 00 lb 

12 

00 - 

12 50 

Hone, bbl 

. .• lb 


101- 


Citric, kegs 

lb 


49 - 

52 

Formic, 85' J .. 

. lb 


14 - 

16 

Gallic, teclr . . , 

lb 


45 - 

50 

Hydrofluoric, 52°,’ , carboys lb 


12 - 

121 

Lactic, 44'’,, , tech . light. 




bbl 

Ib 


.IIJ- 

12 

22'’,' tech , light, hhl 

lb 


05j- 

06 

Munatio, 18" tanks 

100 lb 


90 - 

1 00 

Muriatic, 20 u , tanks, 

1 00 lb 

1 

00 - 

1 10 

Nitric, 36°, carboys 

. lb 


041- 

.05 

Nitric, 42", carboys . 

. lb 


06 - 

06J 

Oleum, 20", , tanks 

ton 

18 

50 - 

19 00 


Oxalic, cryat uls, bbl 
PhoBphonc, 50*'; carboys 
Pyrogallic, resublimed ., 
Sulphuric. 60", tanks 
Sulphuric, 60°, drums 
Sulphuric, 66°, tanks 
Sulphuric, 66° drums . . 


Ib . I Ji- 
ll) 07}- 
Ib 1.50- 

ton 9 50 - 
ton 13.00 - 
ton 16.00- 
ton 20 00 - ; 


Tannic, U S P , bbl . 

lb 

65 - 

Tannic, tech , bbl 

lb 

45 - 

Tartaric, imp crys , bbl .. 

lb 

.36}- 

Tartaric, imp . powd , bhl 

lb 

.36}- 

Tartaric, domestic, bbl 

lb 

37J- 

Tungstic, perlb . 

Alcohol, butyl, drums, f o b 

lb 

1 10 - 

works 

lb 

.26 - 


Alcohol ethyl (Cologne 
spirit), bbl g 

Ethyl, I90n’f T S l\t>bl K 
Alcohol, met li\ 1 (see Methanol) 
Alcohol, denatured, 190 proof 


No 1, special bbl 

gal 

41 - 

No. 1, 190proof. special, dr 

gal 

35 - 

No 1, 1 88 proof, bbl 

gal 

42 - 

No 1, l88proof.dr 

gal 

36 - 

No 5, 188 proof, bbl 

gal 

40 - 

No. 5, 1 88 proof, dr 

gal 

.34 - 

Alum, ammonia, lump, bbl 
Potash, lump, bbl 

Ib 

03}- 

lb 

02}“ 

Chrome, lump, potash, hhl 

11) 

05}- 


Muminuni sulphate, com , 

bags 1 00 lh. 


fron free bags 

II) 

.02}- 

0?) 

\ qua ammonia, 26°, drums 

lb 

06 j- 

1)7 j 

Ammonia. anh\ drous, evl 

lb 

.30 - 

30} 

Ammonium carbonate, powd 




casks, imported 

lb 

.09}- 

.10 

Ammonium carbonate, powd. 




domestic, bbl 

lb 

.13 - 

.14 

Ammonium nilrule, tech , 




rusks 

lb 

If) - 

. 1 1 

Amvl acetate tech , drums 

Kid 

3 50 - 

3 75 

Arsenic, white, powd , bbl 

Ib 

■ 14}- 

15 

Arsenic, red, powd , kegs 

lb 

14}- 

14} 

Hurmm carbonate, bbl 

ton 

78 00 - 

80 00 

Parium chloride, bbl 

toil 

85.00 - 

90 00 

Harium dioxide, drums 

Ib 

. 18 - 

18’ 

Haritim nitrate, cask* 


.08 - 

08} 

Harium sulphate, bbl 

lb 

.04 - 

041 

Plane fixe, dn ,f>bl 

lb 

.04 - 

.041 

Pleaching powder, f o h wIch , 




ilrums 10(1 lb 

1 90 - 


Spot N V drums . 100 Ib 

2 40 - 


Horn x, bbl. . 

II) 

051- 

05} 

bromine, eases 

11) 

28 - 

30 

Calcium acetate, bags 100 lb 

4 00 

4 05 

Calcium arsenate, dr 

lb 

17 — 

18 

Calcium carbide, drums 

ll> 

05J 

05 J 

( ’ylrnim chloride, fused, drums 

toil 

22 00 - 

23 on 

Gran drums 

ton 

28 Of) - 

30 00 

Calcium phosphate, mono, 




bbl. 

lb 

06}- 

07 

Camphor, cases 

)l>. 

86 - 

.88 

Carbon bisulphide, drums 

lb 

07 - 

07J 

Carbon tetrachloride, drums 

Hu 

09}- 

10 

Chalk, preeip. — domestic, 




light, bbl 

lb 

043- 

.04} 

Domestic, heavy, bbl . 

lb 

03} ~ 

03; 

Imported, light, bbl 

11. 

.04}- 

05 

Chlorine, liquid, cylinders 

)l> 

06 - 

061 

Chloroform, tech .drums. . . 

Ib 

35 - 

38 

Cobalt oxide, bbl 

lb 

2 10- 

2 25 

Copperas, bulk, f o b wks. . 

ton 

19 00 - 

20 00 

Copper enrbonntr, bbl 

Ib 

19 - 

20 

Copper cyanide, drums. + 

lb 

.47 - 

50 

Coppersulphate.dom., bbl , 1 001b 

6 00 - 

6 25 

Cream of tartar, bbl. 

Ji> 

.25}- 

26} 

Epsofn salt, dnin., tech , 




bbl 100 lb. 

1.90 - 

2 15 

Epsom salt, imp , tech , 




bags .100 lb. 

1.00 - 

1 15 

Epsom salt, U.S P., dons., 




bbl 100 lb 

2.50 - 

2 60 

Ether, U.8.F., drums 

lb. 

.13 - 

15 

Ethyl aoetate, com., 85%, 




drums 

gal. 

.80 - 

.85 

Ethyl acetate, pure (acetic 




ether, 98% to 100%) 

gal 

.95 - 

1.00 


T HESE prices arc for the spot 
market in New York City, but 
a special effort has been made 
to report American manufacturers’ 
quotations whenever availatyr. In 
many cases these arc for material 
f.o.b. works or on a contract basis 
and these prices are so designated. 
Quotations on imported stocks are 
reported when they are of sufficient 
importance to have a material 
effect on the market. Pnces*quoted 
in* these columns apply to large 
quantities in original packages. 


Forrnaldedvde. 40^ , bbl lb 

I Fuller* curl h — imp , powd , net ton 
l use I oil, ref , drum* gul 

Fusel oil, crude, drums gal 

( daubers suit , wks , bags 100 lb 
Glaubers suit, imp , bugs . 1 00 lb 
Glyrerine, c p , drums extra lh 
Glycerine, dynamite, drums . lb 
Glycerine, crude 80' fJ , loose . lb 
Iodine, renublirned lb 

Iron oxide, ml, casks ... Ib. 
head 

Whit e, basic carbonate, dry, 
casks . . Ib. 

White, basic sulphate, casks lb 
White, in oil, kegs . lb 

I led, dry, casks . lb 

lied, in oil, kegs lb 

Lead acetate, white crys , bbl. lb 
Mrown, broken, casks lb 

T.cud nrsenate, nowd , bbl lb 
bime-llydratea, bbl per ton 

l.ime, Lump, bbl 2801b 

I .il barge, eomin . casks Ib 

J.ilhophonc, bags lb 

in bbl lb 

Magnesium curb , tech , bugs lb 
Methanol, 95‘ ,, bbl gal 

Met hnnnl, 97' , , bbl gal 

Niekellalt, double, bbl . lb 

Nickel sails, single, bbl . lb 
Phosgene 

Phosphorus, rod, cases . lb 

Phosphorus, yellow, cases lb 
Potassium bichromate, casks lb 
Potassium btomide, gran , 


bbl , 

Ib. 

19 

Potassium carbonate, 80-85", , 



calcined, casks 

lb 

,06} 

Potassium chlorate, powd 

ib 

07} 

Potassium cyanide, drums 

lb 

45 

Potassium, fir 1 1 soils, cask 

lb. 

08} 

Potassium lndroxide i caustic 



potash) di urns 

11. 

072- 

Potassium iodide, cases 

Ib 

3 65 - 

Poia*.siiini nitrate, bill 

lb 

.06} 

Potassium pei manga nate. 



drums 

lb. 

19 


Potassium pniHsiule, red, 

casks lb 

Potassium priiSHiatc, yellow, 
chnIih . lb 

Salammoniac, white, gran , 

casks, imported lb, 

S P iininoninc, white, gTan , 

bid , domestic .. lb 

Gray, gran , casks lb. 

Salsoda, bbl .. .10011) 

Salt cake (bulk) ton 

Soda ash. light, 58% flat, 

hags, contract ) 00 lb 

Soda asti, light, basis, 48”,', 
bags, eooirnct, fob 
wks IftOlb 

Soda ash, light, 58%, flat, 

bags, resale 1 00 lb. 

Soda ash, dense, hags, con- 
tract, basis 48' ; 1001b 

•Soda ash, dense, in bags, 

, resale . 1 00 lb 

Soda, caustic, 76%, boIkI, 

drums, faH 1 00 lb. 

Soda, caustic, basis 60%, 

w ks , cont ract 1 00 lb. 

Soda, caustic, ground and 

flake, contracts . . 1 00 lb. 
Soda, caustic, ground and 

flake, resale . ,1001b. 

Sodium acetate, works, bags Ib. 
Sodium bicarbonate, bbl ... 1 00 lb. 
Sodium bichromate, casks,. lb. 
Sfxlium bimilphate (niter cake) ton 
Sodium bisulphite, powd., 

(J.8.P., bbl lb 

Sodium chlorate, kegs lb. 

Sodium chloride . . . long ton 
Sodium cyanide, cases lb, 


Sodium fluoride, 

bbl 

lb. 

00. 09 - 

Sodium hyposulphite, bbl 

lb. 

.02}- 

Sodium nitrite, r 

'asks 

lb. 

.08 - 

Sodium perovid) 

\ powd .eases 

lb. 

.28 - 

Sodium phosphate, dibasic. 


1.1.1 


lb. 

.031- 

Sodium nru-si i n 

i\ \el drums 

Ib. 

. 1 6 J— 

Sodium salicylic 

, drums 

Ib 

.47 - 


Sodium silicate (40’ .drums) 1 00 lb. 
Sodium silicate (60', drums) 100 lb. 
Sodium sulphide, fused, 60- 

62', drum,* lb. 

Sodium sulphite, cry* , bbl . jo. 
Strontium nil i ate, powd ,bbl. lb. 
Sulphur chloride, ye] drums, lb. 
Sulphur, crude . ton 

At mine, bulk ton 

Sulphur, flour, bag .. ..1 00 lb 

Sulphur, roll, bag ., 100 ib. 

Sulphur dioxide, liquid, cyl .. lb. 
Talc -imported, bugs . . ton 

Pale -domestic powd , bags, ton 
Tin bichloride, bbl . lb. 

Till oxide, bbl lb. 

Till ervslHls, bbl , . lb. 

Zinc carbonate, bags . lb. 

Zinc chloride, gran, bbl ib. 

Zinc cyanide, drums . . lb. 
Zinc oxide, , lead free, bbl. . . lb. 
S' , lead sulphate, bags lb. 

10 to 35 % lead sulphate, 

^ bags lb. 

Frcnrh, red seal, bags lb. 

French , green seal , baes ib. 

French, white seal, bbl lb. 

Zinc sulphate, bbl 1 00 lb. 


. lb. 

.12}- 

.13} 

. . Ib. 

.50 - 

. lb. 

.35}- 

, .36 

. Ib. 

.14 - 

. 14} 

... lb. 

.06 - 

.07 

lb. 

.37 - 

.38 

. lb. 

.08 - 

.08} 

. lb. 

ite, 

.071- 

lb. 

.07 - 


. lb. 

.09}- 


lb. 

.101- 


lb. 

.12 - 

Y.oo 

.100 lb. 

2.50 - 


Coal-Tar Products 


Alpha-nnphthnl, crude, bbl , . 
Alpha-iiHphthol.ret , bbl 
Alpha-nanhthylamine, bbl. .. 
Aniline ml, drums 
Aniline salts, bbl 
Anthracene, 80’ , .drums . 

A n t h r a o e n e, 80*’, , imp , 
drums, dut v paid . 
Anthraqummic, 25‘ ; , paste, 
drums 

llcnzuldehvle U S P .carboys 
tech, drums . 

Benzene, pure, wafer-white, 
tanks irtd drums 
benzene, Q 0' , , tanks A drums 
benzene, 90% , drums, resale. . 
benzidine base, bbl , . , 
benzidine sulphate, bbl 
benzoic acid, l S P , kegs 
benzoate of riMa, V S P.bbl. 
bciiMl chloride, 95-97',, ref., 
drums . 

benzyl chloride, tech , drums 
bctu-iinphllml, sold , 1)1)1 .. 
beta-naphlhol, lech , bbl . ^ 
beta-iinphl h\ lamifie, tech , . 
Cresol, PSP. drums . 
Ortho-cresol, iirutns 
(’resvlic acid, 97';., resale, 

<lrums . 

95-97' , , dt inns, resale. . 

I beliloi benzene, drums . . . 

1 hcthvlaiiilinc, drums 
I Mmef hylmnline, drums , / 
l)initroheliZetie,l>bl, ^ .. 

1 limtroclorbenr.enee bbl. . . . 
Dimlronnphf halen, bbl . . 

I Mnitrophenol, bbl 

1 )initrotoluene, bbl 

1 >ip oil, 25' , , drums 

1 liphenvlninltie, bbl 
11 -aei<l, hhl 

Metu-phenylenediarnine, bbl. 

Michlers ketone, bbl 

Monochlorbenzene, drums. . . 
Monoelhylanilme, ilrums. . . . 

Naphthalene, fluke, bbl 

Naphthalene, b«ll«, bbl 

Naphthionnfe of soda, bbl.. , . 
Naphthiome arid, crude, bbl. 

Nitrobenzene, drums 

Nitro-nnphthalene, bhl, .... 

Nitro-toluene, drums 

N-W acid, bbl .. ..... 

( )rfho-ainid*pheiio|, k|gs. . . . 

( trtho-dtchlorbenzene, rtrumi 

Ortho-nitrophenol, bbl 

< )rtho-nitrot»luene, drums. . . 

( )rtho-toluidine, bbl 

Para-amidophenol, base, kegs 
Para-arnalophenol. HOI, kegs 

Para-dicblorbenseno, bbl 

Par ani tramline, bbl 

Para-nit rotoluene, bbl 

Para-phenylenediaminc, bbl. 

Para-toluidine. bbl 

Phthalio anhydride, bbl 

Phenol, U.S.r., drums 

Picric acid, bhl 

Pyridine, aom., drums 


ib. 

SO. 65 - 

$0.80 

ii>. 

.75 - 

.90 

ib. 

.35 - 

. 37 

lb. 

.16 - 

.16} 

Ib 

.24 - 

.25 

lb. 

.75 - 

1.00 

lb. 

.70- 

.75 

lb. 

.70 - 

.75 

Ib. 

1.40 - 

1.45 

lb 

75 

80 

gal. 

.30 - 

.32 

gal. 

.27 - 

.30 

gal. 

.30 - 

.33 

fl). 

.85 - 

.90 

Ib. 

.70 - 

.75 

lb. 

.72 - 

75 

lb. 

.57 - 

65 

111. 

.45 - 


lb. 

.30 - 

.‘Jj 

Ib 

.55 - 

.60 

lb. 

.22 - 

.23 

lb. 

.80 - 

.90 

Ib. 

.25 - 

.29 

lb. 

.28 - 

.30 

gal. 

1.25 - 


gal. 

1.15 - 

1 . 25 

Ib. 

.07 - 

.09 

lb.# 

.50 - 

.60 

Ib. 

.42 - 

.43 

lb. 

.19 - 

.20 

lb. 

.22 - 

.23 

Ib. 

.30 - 

.32 

lb. 

.35 - 

.40 

lb. 

.20 - 

.22 

gab 

.25 - 

.30 

lW 

.50 - 

.52 

lb. 

.80 - 

.85 

lb. 

1.00 - 

1.05 

lb. 

3.00 - 

3.50 

lb. 

.08 - 

.10 

lb* 

.95 - 

1.10 

lb. 

.09 - 

,09} 


1.30- 2.35 
.17- .20 

.90 - .92 

. 10 - . 12 . 

.14- .15 ^ 

1.20- 1.30 
1.25- 1.31 

:! J: :n 

.60 - .65 

1.45- 1.50 
.95 - .90 

.35 - ,30 

.54 - .55 

. 20 - .22 



Pyridine, imp., drAas. . 
Resorcinol, tech., kegs. . 
Resorcinol, pure, kegs. . 
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VoL 28, No. 20 


* ^Ualt.bbl. 


Jalicylle acid, tech., bbl. , . . 

Salicylic acid, IJ.B.P , bbJ /. . 
Solvent naphtha, w«er- 

wiiite, drum* 

Crude, drum*. . 
flulphanilic acid, crude, bbl ... 
Thiocinrbanilide, keg* 

Toluidine, kejt* 

'Poluidine, mixed, keg*.. . 

Toluene, tank car* 

Toluene, drums 

Xylidine* drum* 

Xylene, pure, drum* 

Xylene, com., drumB ... 

Xylene, corn., tank* 

Naval Stores 

lionin B-D, bbl 280 1b. 

Rosin K-l, bbl. .2801b. 

Rosin K-N, bid ..2801b 

Rosin WC-W W„ bbl .. 2801b 
Wood rttsin, bbl . 280 lb 

Turnentine, spirits of, bbl.. gal. 

Wood, ntearn (list . bbl . gal 
Wood, dost diet , bbl . gal. 
Pine tar pitch, bbl 200 1b 

Tar, kiln burned, bbl . 500 lb. 

Retort tar, bbl. . 5001b. 

Rosin oil, first run, bbl gal 

Rosin oil, second run, bbl. . gal 
Rosin oil, third run, bbl gal 

Pine oil, steam dint gal. 

Pine oil, pure, dest dist... gal 

Pine tar oil, ref . gal. 

Pine tar oil, crude, tank* 
f.o.b Jacksonville, I'la . 

Pine tar oil, double ref , bbl. 

Pine tar, ref , thin, bbl 
Pinewood creosote, ref , bbl 


l iegrus, bbl 
Crease, yellow, bbl 
Lard oil, Extra No I, bbl 
Neatafootoil 20 deg bbl. 

No I, bbl 

Oleo Ktearinr 

Red oil, distilled, d p bbl 

(Saponified, bbl 
Tallow, extra, loose 
Tallow od, acid less, bbl 


r 

$2,50 - 
1.40 - 

$2.75 

1.50 

lb. 

2.00 - 

2.25 

lb. 

.55 - 

.60 

Ib. 

.47 - 

48 

lb 

40 - 

50 

gal. 

37 - 

40 

gab 

24 - 


ft, 

18 - 

10 

Ib. 

35 - 

38 

Ib. 

1.20- 

1 30 

lb. 

.3(1 - 

35 

gab 

.30 - 

35 

t 

.35 - 

40 

47 - 

49 

gab 

75 - 

I 00 

gal. 

.37 - 


gal. 

.32 



$6 10 - 
6 10 - 
6 15 - 
6 50 - 
6 00 - 
I 22}- 
I 00 - 
75 - 


7 50 
6 It) 


45 - 
48 - 
,52 - 
75 
70 
48 - 


n oil 

17 01) 


gal. 

32 - 


gal. 

- 

75 

gal. 

- 

25 

gal. 

. . 

52 

and 

Fats 


n. 

$0 03; 

$0 041 

it, 

07 - 

07 i 

gal 

90 - 

92 

gal 

1 30 - 


gal 

92 - 
10 - 

94 

11, 

II - 

1 1 • 

lb 

II - 

111 

It, 

07}- 


gal. 

.94 - 

.96 

e Oils 



Castor oil, No 3, bbl . 

11) 

$0 14 - 


Castor oil, No 1, bbl.. . 

11) 

14}-.. 


Chmawood oil, hhl 


25 - 

27 

Coconut oil, Ceylon, bbl... . 

Ib 

09} , 


Ceylon, tanks, N Y 

11) 

08} 

08] 

Coconut oil, Cochin, bbl... 

Ib. 

10 - 

10} 

Com oil, crude, bbl . . . 

lb 

.121 


Crude, tanks, (f o b mill) . 
Cottonseed oil, crude (f o.b. 

lb. 

.09} 

09} 

mill), tanks 

lb 

09} 


Summer yellow, bbl . 

lb 

12 


Winter yellow, bbl. 

lb. 

13 - 

*.D. 


Linseed oil, raw, ear lotB, bbl. 
Haw, tank cars (doin ) 
Roiled, cars, bbl. (doin ). 
Olive oil, denatured, bbl.. . 


gal. 

Rid. 

gal. 

gal. 


1 14 - 

r oo - 


Sulphur, (foots) bbl .... 

lb. 

.091 

09} 

Palm, Ijigoe, casks 

lb. 

07 

- .071 

Niger, casks « 

lb 

07 

- .071 

Palm kernel, bbl 

lb 

.ob| 

- .09 

Peanut oil, crude, tanks (mill) 

lb. 

13) 

j- 

Peanut oil, refined, bbl . 

Ib. 

17 

- 

Per Ha, bbl 

lb 

16] 

1- 16} 

Rapeserd oil, refined, bbl. . . . 

gal. 

83 

84 

Rapeseed oil, blown, bbl 

gal 

88 

89 

Sesame, bbl 

lb 

111- 121 

Sova bean (Man<4binnn), bbl. 

lb. 

. 12; 

: i3 

Tank, f o.b. Pacific coast . 

lb 

101- 101 

Tank, (f o b. N Y.). . .4 

lb 

10; 

ioi 

Fish Oils 



Cod. Newfoundland, bbl 

gal 

$0 70 

- $0 72 


Menhaden, light pressed, bbl 
White bleached, till... 

gal 

76 - 


gal. 

78 - 


Blown, bbl 

gal 

82 - 


Crude, tanks (1 o b factory) 
Whale No. 1 crude, tanks, 

gal. 

5 V 


coast 

lb 

07}- 

08 

Winter, natural, bbl 

gal 

76 - 

78 

Winter, bleached, bbl 

gal 

79 - 

80 


Oil Cake and Meal 


Coepnut cake, bags. . . . 
Copra, nun dried, bags (<• i f ) 
Sun dried Pacific- mast 
Cot toasted mewl, f ob mills 
Linseed rake, ''ags 
Li naecd meal , huge » 


ton $50 00 $51 00 


051- 

0<i- 

38 00 - 
54 50 - 
36* 50 - 


05} 

05} 


Dye & Tanning Materials 


Albumen, blood, bbl 

. . lh. 

$0 45 - 

$0 50 

Albumen, egg, tech, kegs. 

11). 

.80- 

85 

Cochneal, bags . 

.. lb 

35 - 

16 

CNitch, Borneo, bale* 

. Ib. 

04}- 

.05 

Cut rb, Rangoon, bales. . . 

lb. 

13 - 

13} 

1 lextrine, corn, bags 

100 Ib. 

3 64 - 

3 69 

Dextrine gum, bags 

Divi-divi.bags 

100 lb. 

3 99 - 

4 09 

. . ton 

38 00 - 

39 00 

Fustic, stick* 

. . ton 

30 00 - 

35.00 

Fustic, chips, bags 

lb. 

.04 - 

.05 

Logwood, stick* .... , 

. . ton 

28.00 - 

30 00 

Logwood, chip*, bats. 

.. lb 

0?}- 

.03’ 

Sumac, leaves, Sicily, bag* 

. Jon 

70 00 - 

72.00 


Sumac, ground, bag* 

Sumae, domestic, bags 
Star eh, eorn, bag* 

Tapioca flour, bags... 

Extracts 

Archil, cone , bbl 
(’heat nut, 2 5*:;, tannin, tanks. 
I>ivi-divi, 25% tannin, bbl 
FuKtie, crystals, bbl 
Fustic, liquid, 42°, bid 
(lambier, liq ,25% tannin, bbl. 
Mematine erys , bbl 
Hemlock, 25' , tannin, bbl 
llypennc, nolid, drums 
Ilvf»ermc. liquid, 51°, bbl .. 
Logwood, cr\s , bbl 
Logwood, hq , 51°, bbl 
Quebrneholsolid, 65% tannin, 

bbl *. 

Sumac, doni., 5 1 °, bbl. 

Dry Colors 

Blacks Carbongas. bags, fob 


ton $65 00 -J 

ton 

40 00 - 

3 lb 

2.97 - 

Ih 

ts 

.05}- 

lb. 

$0. 17 - 

lb 

02 - 

Ib 

04 - 

lb 

20 - 

lb 

08 - 

lb 

08 - 

11. 

14 - 

lh 

04 - 

lb 

24 - 

lb 

.14 - 

lb. 

19 - 

lb. 

.09 - 

lh. 

04% 

Ib. 

06}- 


3 07 
06}, 


works 

lb 

$0 20 

$0 24 

Lampblack, bbl 

Ib 

12 - 

40 

Mineral, bulk 

ton 

35 00 - 

45 00 

Blues Bronze, bbl 

Ib 

55 - 

<.() 

Prussian, |»I>1 

lb 

55 - 

60 

Ultramarine, bbl 

Ib 

Oft - 

. 35 

Browns, Sienna, Ital , bbl 

)h 

06 - 

14 

Sienna Domestic, bbl 

lb 

03{ 

04 

( tuber, Turkey , bbl 

lb 

04 - 

04} 

Greens Chrome, CP Light, 




bbl 

lb 

32 - 

34 

Chrome commercial, bbl 

Ib 

12 - 

12} 

Pans, bulk 

Ib 

3(1 - 

35 

Reds, Carmine No 40, tins 

)h 

4 50 - 

4 70 

< Kide red, < asks 


10 - 

14 

Para toner, kegs 

lb 

1 00 - 

1 10 

Vermilion, English, bbl . 


1 30 - 

1 32 

Yellow, Chrome, C P bbls 

lb 

20 - 

21 

( )eber, French, casks 


.02}- 

03 


Waxes 

Mayberry, bbl 
Reeawux, crude, bags 
Beeswax, refilled, light, hags.. 
Meeswiix, pure white, eases 
Camlellila, bags. 

Carnuuba, No I, bags 

No. 2, North (’ount rv, bags 
No. 3, North Country, bagH 
Japan, cases 
Mont an, crude, bags 
Paraffine, crude, match, 105- 
1 10 in p 

Crude, scale 124-126 rn p., 
bags 

Ref., 1 1 8- 1 20 nip .bags 
Ref , 125 ni p , bugs .. 

Ref, I28-I30m p .bags . . 

Ref., 133-135 m p , bags 
Ref, 135-137 ». p .bags 
Stearic acid , sgle pressed , bags 

Double pressed, bags lb. 

Triple pressed, bags ... 

Fertilizers 

Ammonium sulphate, bulk, 

fob works . . 100 lb 

F.a s double bags 100 lb. 

blood, dried, bulk .. unit 

Bone, raw, 3 and 50, ground . . ton 
Fish scrap, dotn , dried, wks. . unit 
Nitrate of soda, bugs . . 100 lb 

Tankage, high grade, f o.b. 
Chicago unit 

Phosphate rook, f.o.b. mines, 
Florida pebble, 68-72% . ton 

Tennessee, 78-80% ton 

Potassium muriate, 80% , bags ton 
Potassium sulphate, bags basis 

*>0%, . .. ton 

Double manure salt 
Kmnit 


lb. 

$0 28 - $0 

30 

lb. 

.20 - 

21 

lb 

32 - 

34 

lb. 

40 - 

41 

Ib. 

23 - * 

.24 

lb 

42 - 

.43 

lb. 

23 - 

.23} 

lb 

19 - 

191 

11). 

161- 

16} 

lb 

.04}- 

04i 

lb. 

.04 - 

.04} 

lb 

021- 

03 

lb. 

1)3}- 

03J 

lb. 

0)J- 

.03} 

lh. 

.04 - 

J04} 

lb. 

.04}- 

.04; 

lb. 

.1)5 -* 

.05} 

lb. 

.13’-.. . 

lb. 

.141-... 


lb. 

. 153- 

! 16’ 


$3 25 - $3 30 

3 85 «• 3 90 

4 25 - 

27 00 - 30 00 
4 00 - 

2.60 - 2 65 
3.25 - 3 50 


$4 00 - 

8 00 - 
34 55 - 


$4.50 
8 25 


ton 25 72 - 
. ton 7 22 ■ 

Crude Rubber 


$0 271 - 
22 - 
.25 - 

.St 

• 81 : 


Para — Ppnverfine . . . lb. 

Upriver coarse . . . lb. 

Upriver eaueho ball. . lb 
Plantation First latex erepe lb. 

Ribbed smoked sheets lb. 

Brown crepe, thin, 
clean . . lb. 

Amber crepe No I . . lb. 

Gums 

Copal, Congo, amber, bags 
East Indian, bold, bags 
Manila, pale, bags 

Pnmmak, No I bags 

lhunnr, Rntnvia, eases . . 
Hingaporj), No I . eases 
Ningspof-, No 2. eases 
Kauri, No Leases 
t >rdinarv chips, ca*e* 

Manjak, Barbados, bags 


Shellac, orange fine, bag* 

Orange superfiue, bag*.. 

A. C. garnet,, bag*.. 

Bleached, bonedry* 

Bleached, fresh 
T. N., bags 

Miscellaneous Materials 

Asbestos, crude No, I, 

f.o.b., Quebec , ah ton $500.00-. . 


lb. 

$0 12 - 

$0 13 

. lb. 

23 - 

23} 

lb. 

.20 - 

20} 

, lb. 

20 - 

20} 

lb. 

.28 - 

*29 

. lb 

34 - 

35 

. lb. 

23 - 

24 

. lb. 

64 - 

t 5 

lb. 

18 - 

20 

lb. 

tlac 

09 - 

09} 

. ib. 

$0 68 - 


lb. 

.70 - 

.71 

. lb. 

nominal 

lb. 

.76 - 

78 

lb. 

64 - 

.65 

..Ib. 

62 - 

64 


Asbestos, shingle, f.o.b., 

Quebec ah. ton $65.00 - $85 . 00 

Asbestos, cement, f.o.b., t 

Quebec sh.ton 20.00 - 25.00 

Barytes, grd., white, f.o.b. 

mills, bbl .net ton 16.00 - 20.00 

Barytes, grd., off-color, 

f o b. mills bulk . net ton 13.00- 15.00 
Barytes, floated, f.ob. 

Hi Louis, bbl net ton 28 00 -.... 

Barytes, crude f o b. 


mines, bulk 

npt ton 

10.00 - 

n oo 

'naein, bbl , tech , 

lb. 


21 - 

.25 

hina clay (kaolin) crude, 




f o.b (Ja 

net t on 

7 

00 - 

9 00 

Washed, f o b (iu . 

net ton 

8 

00 - 

9.00 

Powd , f n h (la 

net ton 

14 

00 - 

20 00 

Crude f n b \ a 

net ton 

8 

00 - 

12 00 

Ground, f o h V’a.. 

net ton 

14 

00 - 

20 00 

Imp , Jump, bulk 

net ton 

15 

00 - 

20 00 

Imp , powd 

l, net ton 

45 

00 - 

50 00 

eldspar, No ) pottery 

. long ton 

6 

00 - 

7 00 

No 2 pottery 

.long ton 

4 

00 - 

5 50 

No, ) soap 

long ton 

7 

00 - 

7 50 

No 1 Canadian, f < 

>.b. 




mill 

long ton 

20 

00 - 

22 00 


061- 

05'.. 


13.00 - 35.00 


Ion 


ton 


.15 
.50 - 
1.50 - 
4u 00 - 
50 00 - 
14 00 - 
03 - 
05 - 


16 

.60 

1.60 

42.00 

55.00 
15 00 

. 05} 
05} 


06 - 
2 00 - 
2 50 

07 
2 50 
5 00 

17 00 - 
2 00 - 

17 50 
2 75 

7 00 - 

8 00 

6 50 - 

9.00 

7 00 - 

9 00 

16 00 - 

20.00 

$3 25 - 
1 85 - 

3 50 


. . . Ceylon, lump, first 

quality, bbl lb 

Ceylon, chip, bbl . lb. 
High grade amorphous 
crude ton 

Cum arubie, amber, sorts, 
bags . lb. 

Gum tragaeanth, sorts, bags . lb 
No I, bags 

Kieselguhr, f o b Cal . . . 

I 1 " oh N \ 

Magnesite, crude, f o.b Cal.. 

Pumice stone, imp , casks. 

Dorn . lump, bbl. 

Doni , ground, bbl. 

Silica, glass sand, f o b Ind 
Silica, sand blast, f o b Ind. 

Sihcu, amorphous, 250-mesh, 
f.o b 111 ton 

HiIich, bldg sand.fob Pa . ton 
Soapstone, coarse, f o.b Vt 
bags 

Tale 200 mesh, fob., Vt , 
bags 

Tale. 200 mesh, fob Ga., 
bags 

Tale, 200 mesh, fob Los 
Angeles, bags ton 

Mineral Oils 

Crude, ui W i lls 
Pennsylvania bbl 

Corning .. bbl 

Cabell . bill 

.Somerset . . bbl. 

Illinois bbl 

Indiana bbl 

Kansas and < tklahomn. 28 deg bbl 
California, 35 deg and up bbl 

Gasoline, Etc. 

Motor gasoline, Rteel bids gill 

Naphtha, \ MAP deod, 
steel bbls . . gal 

Kerosene, ref tank wagon,., gal 
Hulk, W W export. . . . gal. 

Lubricating oils' 

Cylinder, Penn , dark . gal. 
Bloomlews, 30(u 31 grnv gal. 

Paraffin, pale gal 

Spindle, 200, pale gal. 

Petrolatum, amber, bbls . ib 

Paraffine wnx (see waxes) 


Refractories 

Bauxite brick, 56%, A)gO|, f o.b. 

Pittsburgh 

Chrome brick, f o.b Eastern ship- 
ping points . . 

Chrome cement , 40-50% CrjO* 

40-45% CrjOj, sacks, fob. 

Eastern shipping points. . 

Fireclay brick, 1st quality, 9-in. 
shapes, fob Ky wks. 

2nd quality, 9-in shapes, f.o.b. 
wks.. 

Magnesite brick, 9-in straight 

(f o b wkR ) 

9-in. arches, wedges and keys 
Scraps ami splits. , 

Silica brick, 9-m. sixes, f o.b. 

Chicago district. 

Silica brick. 9-in sites, f o b. 

Birmingham district . 

F.o b. Mt Union, Pa 
Silicon carbide refract brick, 9-m. 

Ferro-Alloys 

Ferrotitanium, 15-18% 
f.o.b. Niagara Falls, 

NY ton $200.00 -1225.00 

Ferroehromium, per Ib. of 

Cr, 6-8% C lb. .11} .11} 

4-6% C . .lb. .12- .13 

Ferromanganese, 78-82% 

Mn, Atlantic seabf. 

duty paid gr. ton . 120.00 - 

Spiegeleisen, 19-21% Mn.. gr.ton 40.00 - 

Ferroniolybdenum, 50-60% 

Mo.perlb.Mo ...,1b. 2.00r 2,50 

Ferroeilicon. 10-15% gr.ton 48,00 - 50.00 

50% i gr.ton 95.00 - 

75% gr.ton 150.00 - 160.00 


I 9 1 - 
1 75 - 
I 97 - 
I 98 - 
I 20 - 
I 04 - 


$0 22 }- 

21 }- 
14 - 
07 - 

25 - 
.20 - 
28 - 
.25 - 
.05 - 


27 

.22 

.30 

.26 

.051 


ton 

$45-50 

ton 

ton 

50-52 

23-27 

ton 

23.00 

1,000 

40^46 

1,000 

36-41 

ton 

ton 

ton 

65-68 

80-85 

85 

1,000 

48-50 

1,000 

1.000 

L000 

48-50 

42-44 

Ltoo 00 
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Ferrotungsten, 70*80%, 

per lb. of W lb. 

Ferro-uranium, 35-50'% of 
U. per lb ofU... . lb. 
Ferrovanadiuni, 30*40%, 

# per lb. of V lb. 


10.90 - $0.95 

6.00 - 

3.50 - 5.75 


Ores and Semi-finished Products 


bauxite, doni. crushed, 
dried, f.u.b. slopping 


points . . 

Chrome ore Calif, coiieen- 

ton 

$6 00 - 

$9.00 

trateH. 50% min CrjO*. 
Cif Atlantic seaboard .. 

ton 

22 00 - 

2 A . 00 

ton 

20 50 - 

24 00 

Coke, fdrv . f o.b. ovens 

toll 

7 00 

7 50 

Coke, furnace, f o b. ovens .. 
Fluorspar, snivel, f.o.b. 
mines' Illinois.. . a 

ton 

6 (It) 

6.50 

tou 

20.00 - 

21 50 

Ilmemte, 52% TiOj 
M anganese ore, 50% Mu, 

lb. 

OIJ- 

.01* 

c i f. AVlant io seaport . 
Manganese oro, chemical 

unit 

.33 -. 


(MnOj) .. 

Molvlxlenue, 85% M 0 S 2 , 

per lb MoH*. N Y 
Monazite, per unit of ThOj* 
e 1 f , At 1. seaport . 
Pyrites. Span , fines, c i f 
Atl seaport 

Pyrites, Spun , furnaee size, 

ton 

75.00 - 

80.00 

lb. 

.65 - 

.70 

lb. 

.06 - 

.08 

unit 

.M*- 

.12 

0 t f Atl seaport . 
Pyrites, doni fines, f.o b. 

unit 

.11*- 

.12 

mines, Gn 

unit 

.12 


Rutile, 95% Ti0 2 

Tungsten, scheehte, 60',; 
WOi and over, per unit 

lb. 

.12 - 


wo* 

Tungsten, wolframite, 60°, 
WO* and over, per unit 

unit 

8 50 - 

8.75 

WO, 

Cranium ore (eurnotite) per 

unit 

8.00 - 

K.25 

lb of ly )n 

Uranium oxide, 96'\ per lh 

lb. 

3.50 - 

3.75 

r ? (), 

lb 

2 25 - 

2.50 

Vanadium pent oxide, W, 

lb 

12 (JO - 

14 00 

Vanadium ore, ner lb YjO* 
Zircon, washed, iron free, 

lb. 

1 00 - 


f 0 b. Pablo, Fla.. 

lb. 

04*- 

.13 


Non-Ferrous Materials 


Cents tier Lb. 


( ’upper, electrolytic 
Aluminum, 98 to 99% 
Antimony, wholesale, 

Chinese and 

15 -15* 
26-27 

Japanese 


7|- 8* 

Nickel, virgin metal 


28-30 

Nickel, ingot and shot 


JO- 

Monel metal, shot and blocks 

32. 00 

Monel metal, ingots 


38.00 

Monel metal, sheet bars 


45 00 

Tin, 5-ton lots, Strails 


41 37* 

Leud, New York, spot 


7.25* 

Lead, K. St I. on is. snot 


7.00 

Zme, spot, Now York 


6 85 

Zinc, spot, E. St. Louis .... 

Other Metals 

6.50 

Silver (commercial). 

oz 

$0 661 

Cudiimun 

lb. 

1.00 

Bismuth ( 500 lb lota) . 

. ll». 

2 55 

Cot mil 

lb. 

2 65(h)2.85 

Magnesium, ingots, 99% 

lb. 

1 25- 

Platinum . . 

oz 

116 00 

Ir ilium 

OR. 260. 0(K« 275.00 

Palladium ... 

or. 

81 00 

M ere tit v 

751b. 

68 00 


Finished Metal Products 

Warehouse Price 
Cents per Lb. 

C"I'I« i sheets, hot rolled 25 50 

Copper bottoms 30 75 

Copper rods , 25.25 

High brass wire 19 37 J 

Hitch brass rods 17 00 

Low brass wire 21.10 

"Low brass rods , 22 00 

Brazed brass tubing 24 25 

Brazei* bronze tubing 29.00 

Seamless eopper tubing 25 25 

Seamless high brass tubing 23 50 


OLD METALS- The following are the dealers’ 
purchasing prices in cents per pound. 


Copper, heavy and crucible. . . .11 60(« 11.80 

Copper, heavy and wire II 50(« 11.60 

Oopner, light and bottoms 10 00(«l0.l0 

Lead, heavy . 5 75<" 6 00 

Lead, tea 3 50(o 3 75 

Brass, heavy .. . . 6 506R 6 75 

Brass, light ... 5.75 (W 6 00 

No. I yellow brass turnings 6.75(<h .700 

Zinc • 3.75(fti 4.25 


* Structural Material 

The following base price* per 100 lb. are for 
structural shape* 3 in. by * in. and larger, and plate* 
i in. and heavier, from Jobbers' warehouse* in the 
cities named: „ 

New York Chicago 

Structural shape* $3.29 $37l4 

Soft steel ban 3. 19 3.04 

Soft steel bar shape* 3.19 3.04 

S22TMl.ii.ii:::: I;S 1:8 



Construction and 
Operation 

Arkansas 

Coin Smith The Fort Smith Keitlllssei 
('<i , le.enth oigniiizcl, ha*, plan** umh i 
wav I’m tin eHMtion of a new 1-slot v plant 
lot <ominet<ial feitlli/.ei prmhntion Giiml- 
mg. mixing. diving and oth*i machinery 
vvil4 b< installed Mallet Knight is presi- 
dent 

California 

hjXKTFlt John K 1 lambing, an otllelal of 
the EngeD Coppei Alining Co, Mills bldg, 
San Knineiseo, is at tin* head of a new tone 
pum now being oiganiz.d to eonsti u. t and 
operate a < ement manufaeturing plant on 
site .selei ted near Exvtei It will consist 
of a number of buildings and i.s estimated 
to . out moie than $2,000,(100, with rna 
i hiner.v William V. Humphrey, attorney. 
Mills Bldg. San Kianelaeo, represents tin 
new (ompan>, 

Kicimunc The Swavne (Tenanting Co , 
plans for extensions and impi ovements in 
its plant, im lading the installation of addi- 
tional equipment 

MEWED — The Yosemhe Cement Co, re- 
eentlj oiganlzed, Is having plans prepared 
b\ the Hunt Engineering Co, Kansas Citv. 
Mo. foi tiie erection of a new mill on l.fdMi- 
a< i» slt< acquired on the Merted Hivei. 
neat Merced. It will cost appt oximalel.v 
$1,1100,0(10, with machinery The Agrioultu 
mi Lime & Composite Co,. American Na- 
tional Bank Bldg , San Einnoisco, is inter- 
ested. in the project .1 E Monroe is an 
official of the company. 

Soi’TM San Kkancisco — T he Metal & 
Theimit Corn, Swift St, Is taking bills 
for# the election of the initial units of its 
pioposed new plant on site recently ac- 
quired, and will commence work at an earl” 
dat«. It wdll cost in excess of $1,500,000, 
with machinery. Headquarters are at 120 
Broadway. New Yoik The englneeilng de- 
partment, 1 127-29 Western Axe , Pittsburgh, 
I ’a , Prank I Ellis, is in charge 

Connecticut 

Manchester — T he Oxford Soap Co lias 
woik In progress on a 3 -story addition, 
(10x150 ft , to he equipped as a feldapar- 
gi hiding mill and will commence the macnin- 
erv installation at an early date Complete 
pulverizing equipment will he installed 
Other extensions und Improvements are 
. ontemplated for considerable increase In 
output. 

Florida 

Tampa — The Tampa Bay Fertilize! Co. 
M-cently organized with a capital of $1,000,- 
"00, if pei feeling plans for the operation 
of a lo< til plant. S W Allen Is piesldent. 

Illinois 

De IVE — The Mineral Point Zinc Co, 
Boom 1111, 140 South Dearborn St.. (Thl- 
eago, has plans undei way for a new smelt- 
ing plant and general works on loial site, 
to cost in excess of $1,000,000. with equip- 
ment. The I Leonard Engineering Co., 87 
South Wabash Ave., Chicago, is engineer 
William Scott is president 

Chicago— -T he Chhngn Bearing Metal 
< V> , 2234 West 43rd St, will immediately 
commence erection of a new Vstory* build- 
ing at Its plant, 35x100 ft , to Lost $19,000. 

Kansas . 

Wichita - The Billings Paint Co. has 
based a portion of the new building to be 
erected at Lulu and Douglas Sts., 80x120 
ft., for a new works. 

Maryland 

Havre de Grace — T he Tiger Tire Co., 
Toronto, Ont.. is completing negotiations 
with the local Board of Trade for the ac-j 
qulsition of a site for the erection of a 
new branch plant for the manufacture of 


tlies and tuhhct goods Property has been 
donated to se.uie the plant, which la ©»tl- 
mat. d to cost appioxlmatelv $200,000, with 
maehmeiy Ijaii'- will soon be drawn. 

H tuKitsmw \ - The Tanners’ Hide & Tftl- 
lovv Co has commenced the rebuilding of 
its local plant, destroyed by tire a number 
of months ago, and plans for the installa- 
tion of mat him i \ at the earliest date, to 
include melting equipment, presses, grintl- 

* i u , t H . 

Bai.ti more- The Standard Sanitary Mfg. 
Co, Bessemei Bldg . Pittsburgh, Ptt., has 
authoiized the Ininiediate preparation Of 
plans f i >i the initial unit of Us proposed 
new dm inch <1 prodtu is plant on site lately 
acquhed on 5th Ave. It will consist Of a 
mimbet of buildings, estimated to cost* In 
c\< ess ot $1 oao,(i(i0 with machinery. 

Michigan 

IVimskhy The Northwestern Pulp & 
Paper Co has tentative plans under con- 
sideration foi the rebuilding of the portion 
of its total pulp mill destroyed by Are, 
Mav 7. with loss estimated at $100,000, In- 
cluding equipment. 

Minncftota 

St I’m ir- The Waldorf Paper Products 
Co has awarded a contract to the Steen- 
heig Const) mtlon Co. Endlcott Bldg,, for 
the erection of Us pioposed new plant at 
2230 Mvrtlo St., to be 4-story, 84x110 ft. 
estimated lo cost $125,(100, with machinery. 

Miasoirri 

St. Louis The Anheuaer-Busch Brewing 
Association, 9tn and PeataUizzi 8t«., wiu 
remodel its run It house and a portion of it* 
stock houses for a plant for the manufac- 
ture of glucose and kindred product*. The 
Improvement with equipment Is estimated 
to cost $300,000 Work wdll be commenced 
at once 

Capic ( I nt ahpka r The Marquette Cement 
Mfg Co, 140 South Dearborn St,, Chicago, 
111,, has purchased the local plant of the 
Cape Girardeau Portland Cement Co., for 
a consideration snid to bo $2,000,000. The 
mw owner will take Immediate possession 
ami wdll develop plans for extensions and 
improvements to increase the present ca- 
pacity. 

Sr 1 />ris — ’The A U-sehen & Sons Hope 
Co, 5909 Kennerly* Ave., has awarded 11 a’ 
contract to James Stewart & Co., Boatmen 
Bank Bldg., for the erection of a new build- 
ing at its wire rope manufacturing plant to 
cost $100,000, to be equipped In part as a 
listing laboratory " 

New Hampshire 

Daniu'RY — Thi*«Ford Motor Co., High- 
land Park, Mich , is planning for the con- 
struction of a mill on garnet properties on 
the Wilmot highway, recently acquired 
from the Garnet Grit Co., for material for 
the polishing of plate class. Pulverizing, 
grinding and refining machinery will be in- 
stalled The output will be used at th# 
com#nn\ glass plant at Glassmere, Pa., 
comprising the former plant of the Alle- 
gheny Glass Co, lately yurehased. 

New Jersey ’ 

Newark— T he blood & Conklin Co.. 18$ 
Chestnut St., manufacturer of varnishes* 
etc., has filed plans for the immediate prec-„ 
lion of an addition to it* plant to cost 
about $40,000 

pKirrfi Ammy — T in* manual training 
committee of the Board of Education has 
been authorized to arrange for the pur- 
(base of a gas furnace for installation <it 
the local school, to be used in connection 
with metnl easting instruction. 

Perth Am rot — A company is being or- 
ganized by Emil Strcmlau. Koorr) 209. 217 
Smith St., to construct and operate a local 
oil plant for the manufacture of a gasoline 
substitute. The initial works will cost 
about $50,000. 

Trenton — The Mercer Pottery Co« Muir- 
head Ave., manufacturer of general wars, 
will commence the erf ct Jon of a l-*tory 

*, 
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addition to cost about $15,0011, exclusive ot 
equipment 

. Nkwahk - The Celluloid Co, 20!) 0 <-im 
SL. hi#* completed plAn.s for the eonstr at - 
tifflh F of « now plant Jadditton for Konoi.il 
inore«n« In capacity estimated to < <>m 
$ 1 50, <100, with equipment 

MktI'i'UPN -The Kinpho Floor £ W all 
Tile Co, Middlesex A vo , lurs boon scuii"*! 
by m-w interest* and plana uro being u 
ranged fm tho irnmodlato reopening ol tin 
plant, whi< Ij has boon inactive foi ,om« 
llnio p.iwt Alterations and lmpiov< nicnt** 
will bo rnado in I lie building' and hijm Inn* i v 
with tho installation of neecHsaiy opiiatim 
equipment Hoy Mihwoikoi ia plant -up'' 
in(t ndont 

• ’Airmtri 1 — Tho Mexican ivtioleun < ’■» 
will mnko extensions and imp! ov **mw ni in 
1 1 h local oil walks, ini haling t h*- «■» i f turn 
of now building’ 

New York 

Fort Miller Fne May fi , dostroyid • 
portion on lie plant of the Fort Millei l'nlp 
& Fupcr Co, with loss estimated at $10ii- 
000, including equipment. It i.s plume d to 
rebuild. 

Geneva — T ho General Glass Co, Im , t< 
eMitly organized by Rochester, N V , In 
tcjoHts, baa acquit ed the plant ot tin 
Genova Glass Products Co, and will Ink* 
Immediate possession, The new eompariv 
will expand the factory and purpose^ to 
Install additional ocmipniont for tho piodue 
tion of Klass under a iccently develop) d 
pror o.h.s Tin company 1 h headed by llciin 
.1, anti Karl II Crowder I<ouia K Fullei 
Rochester, attorney, Is represent at I v« 

North Carolina 


oi.it* d .It $::.I.OOO It IM planned to rebuild 
11. .idquarteis an at 51 It Pa^vunk A\e . 
I'bd idelphia , Fa 

|*i rrsm tM.il Tin National Tube Co, 
link Bldg lias taken title to piopeitv on 
l< ot Im St , 150x228 ft , lo be used as a site 

l. o a inw lesejneh lalsnatoiv Flans W ill 
lo di inn at an early date 

Fhii.adu.piiia The Phil-Fibrr Box board 
Mill;, Ine, I rclavvai • and T'o-kei Sis. baa 
fihd plain foi tin- * ref lion of a new l-*»toi \ 
In 1 1 1* ! I up at its plant to cost about $11,000 

| ; < > i i.ITTE — The Koulett* Glass < ’o . Corn- 
iio ,\ 1 . recently oignmzcd w'ltli a capital 
,0 i, ; joo.OOO, is consider ma plan*-’ for Ihc 
. 1 1 < t mu of a new plant at Roulette, on site 

m. u b. ink sc'leeted J »r Geotge S Goff 
lu oh tin yornpany ' 

Texas 

Bkivk i*.\ ridge— ' T he Magnolia Petroleum 
Co halla* , is planning for the construction 
ot i rn‘\v plant on local site for lire pro 
do* lion of carbon black, estimated to cost 
. lo , to $200,000, with matlunen Applica- 
tion has heVn mad* 1 (cu permission 

Foiri Worth — The TranHContinontjIl Oil 
Co I'iltsbur gh, Fa , has plans neat mg rom- 
pl* tarn tor tire erection of an addition to 
its local icliii*‘i\, to Include the installation 
ot a new unit for gnsohm m.iniifaotuio 
still- and olh* i equipment, e-dimaled to 
* ost $500,000 c > D Robinson is v l< e 
pr esident 

Fort Worth - The* Texhomu Oil & Refill 
in a Co . Wichita Falls, Tex . is planning fm 
the erection of a new' local plant for gaso- 
line refining M will consist of 1 units each 
with capacity of 500 bbl a day, estimated 
to cost clone to $500,000, wdth machinery 
\\ 11 Hamilton is president 


Charlotte The Ornamental Stone Co, 
120 Brevard Court, wdll commence the* erec- 
tion of a new plant, 75x800 ft , for the 
manufacture of precast stone* products 
Mixing and grinding machinery, molding 
apparatus and other equipment will be In- 
stalled \V F MeCanless is president , and 
C ,J Helms, secretary and treasurer in 
char g* 

Beaufort l\l 1. Wilght, Beaufort, has 
plans mulct c onsulet ation foi 1 } k- estab- 
lishment of a local plant foi the manufac- 
ture* of fertilize) products Inquiries an bc- 
ipg made foi equipment 


Texas City — T in* Marl.tnd Refining Co, 
operating a local oil storage and distribut- 
ing works, has preliminary plans under con- 
sideration for the erection of an oil refinery 
in the vicinity of its present works, esti- 
mated to cost In excess of $250,000, with 
rnaeliiner y 

Kb Faso- -Wells, Stillwell & Spears, Ine, 
has plans nearing completion foi tin* con- 
struction of a cotton oil null, lo cost ap- 
pioxunntcR $00, 000 Tla* equipment will 
be eleclt icallv opeiated 

Went Virginia 


Ohio 

CciHIIncroN Tin* Columbia Tile A Fob 
be i I'** , M. instil Id O lias ueqUMrtl Ibc* 
local plant ol the Midland Tire A Uubb* r 
Co. and will u si the ptopcilv as a htstub 
Works Extensions and Impi o\ ements n> 
planned Tin < oinpanv w ill also eontinu* 

Its branch factm \ at Columbiana. ( i 

Lisbon The Amts lean Vitrllled Ftodinls 
Co lias biokeli gnumcl ten a new l slot v 
plant to itplaii u- works destroyed b\ the 
• a 1 1> In March with loss of *dn>ut $100 (inn 
New maihilieiv will be installed The* plan! 
is estimated lit .M,t ^ lose to $12(1(1011 with 
equipment 

NkuToix |.‘\| i s The \. w ton Falls Rub 
bc*T c ’o , latch oiguil/ed, h is ext* lision md 
improvement vv*>ik in piog»«ss ai tie 
fcnmei local plant of the Tnimhall Rublr* * 
Co, aequlied from tie* riaeivcr, and pui 
poses In liav e vt lie lndl leidv I'oi m 4 iuh 
<'■' 11 1\ III June Kcjuipme*nl will In* piovideel 
for the employment ||‘' about *’50 tm*n 
Irvin .Iordan is v ic**> pi esident *ind g«*rieial 
manager 

Oklahoma 

Bar\»sp\LL Tpe Barnsdall Retlrdng Go 
has commenced * nlai genients in ic local 
oil-refining plain to ituieas. th* handling 
< a par it v to i honl r ». Olio |,td p,*r dftv A 
numbe r ol new pi ml units will lx < quipped 

F*>n<*a Cl n cTlic* Mail'tnd Refining c'o 
will rebuild the pot turn of Us lm,i| oil plant 
d('tio\i*d b> fhe t«>. entl\ Willi loss *ip- 
pr oMiin (mg $25,000 

PciuiHylvaniu 

W vurkn The Conewango Rc»flmng Co 
Ins tentatne plane undei * onsidej al ton foi 
the rebuilding of the putt Ion of its Flant 
No 1, destroyed b\ fhe. M i\ 7, with loss 
estimated at $750,000. including ma< tun* i \ 
i"hc* company Is operates! h> the* Fred G 
Claik Co., 10S1 West lHh Si Cleveland 
( >ldo 

FirrsiUTROH - - The Vitro Mfg Co, On 
Oliffe St, manufacturer of enamels, oxides 
etc., has tiled plans fm the erection of ft 
l'Htory plant addition, estimated to c*ost 
*14,000, exclusive of equipment. * 

Prank i,i nt -- l*’n e, Mav 7, destroy <*<1 a por- 
tion of the* No. 2 Eclipse refining plant of* 
tho Atlantic Refining Co. with loss etsti- 


Mohiiantihvn — The United Slates Win- 
dow Glass Co has plans lor tin* InwbiV’ition 
of additional machinery at its local plant 
me hiding gas producers and othei equip- 
mc nt Kx(c*n.sion.s will he* huill \ portion 
*d a bond issue* of $850.01111 now being 
sold will he* used for the expansion Walter 
\ .loins is pi esident 


New Companies 

Lai mu*v CmoMtCAb Frcumu'ts Co, New 
Vork, N Y , chemicals and chemical by- 
products, $25,000 Ineoi poi a tors H Lnut, 
<* He«kc*lman and If Becker Representa- 
tive lleim.ru Gotthc'h, 200 i 'roadway 

* ' a i * i*: On Co. Boston, Maas , refined oils, 
Gt 7 50,000 Hemv L I*’ Kreger, presi- 
de lit and Robe 1 1 Cuth l. ticasutet, both of 
Boston 

,1 M Booth CmKMM’AI Co 101 Faso 
Tex , ehc*mic*als and « hemieal byproducts . 
$1 0,000 1 neoi por a tot s I M Booth, and 

W II Fr \ oi . both of El Faso 

.Ion NHoN-CAimnt Coin* . Newark, N J. ; 
celluloid and competition pioduets, $500,- 
ooo Ineorpcn atoi s Fetor and Charles 
lohnson, George Y Carlcq Rc*prc*sentative 
Fm ter. Link Sr UatYcitv 31 Clinton Ht 
Ne w ark. 

Ki.kctrot.tth: Zinc- Frcm*khs Co, Butte, 
Mont , chemical and no tallui gieal opera- 
lions. $10,000. C. F Kelley, Butte, heads 
the* company. 

Nfwman Fiionnc'Ts Corp , 520 West 18th 
St. Chicago, 111 , chemicals and chemical 
bvproduets , $10,000 1 ncotpoi a tors : John 

Nvwnr.m, G Aithur Buhl and George S 

Fines i 

ejoern If iinKK Co, Maori, O ; rubber 
plodlicts, $10,000 llic ol poratoi s W 1> 
.md F. l\ Good, both of Akiotr 

Mc’Cau. Oit. Co, Oakland, Calif , pe- 
tiolc*um products, $125,000 Incorporators: 
B B McCall Sr and Jr, and H. K l’eter- 
son. Repi esentativ e : Roseoe I>. Jones, 
Bank of Italy Bldg.. San Francisco 

Norris Fjortiuzer Co. Wilmington, Del ; 
fertilizers: $40,000. Representative. Cor- 
pe.n ation Sc'rviee Co, Equitable Bldg., Wil- 
mington. 

MoKan Chemical Co . Kansas City, Mo . 
chemicals and chemical byproducts ; $10,000. 


Incorporators F l and Searcy Ridge, 
both of Kansas City. 

Etti mjkr- Smith Chemical Co. 3763 
Wabash Ave , Chicago 111, organized; 
chemicals and chemical b> products. Ber- 
nard and Michael Iloltzman aie lteads , 

Leaja Tanni.vo Co , Salem, Mass. ; oper- 
ate a leather tannery, $25,000 Fuul llars- 
fnld is pi esident. and Morris H ljevins, 
Donlic'.ster. Mass, tieasun-i* anc| rc*presen- 
tative. 

Ati.ah Rock Salt Co , Wilmington, Del . 
salt and dm ivntives , $100,000 Represen- 
tative*: Corporation Trust Co of America, 
du Font Bldg., Wilmington. 

Seaiioaiiu Crystal Co., Newark, N J ; 
chemicals and chemical byproducts, $100,- 

000 Ineorpoi a tors ■ James F. McKc'tma 

John M. Williams li,nd John F. Burrell, 67 
Stoc kton St , Newark. The last notec, j is 
ic'picsentative 4 

Fniverhal Gypsum Co., Rolan, Tex., 
gypsum products: $100,000. Ineoi porators 
C |*J Williams, L Ford and J. B Gray, all 
of Redan 

Northeastern Concrete Tile Co , Wor- 
cester, Mass , concrete and comont prod- 
ucts, 500 shares of stock, no par value 
Isaac M. Freedman Is pi esident, and N A 
Fieldstad, Worcester, treasurer and repre- 
sentative 

TiunoRoucai Chemical Coup.. Wilming- 
ton, Del., chemicals and chemical byprod- 
ucts, $20,000 Representative : Corpora- 
tion Service Co, Equitable Bldg., Wilming- 
ton 

Alpine On, Co , San Francisco, Calif . 
toflnod petroleum products, $50,000. In- 
corporators S Herbert Lnnyon, W. S. 
Boggs and C L. Eroding Representative 
Thomas J Straub, 445 Sutter St , San 
Francisco. 

Raleigh Asbestos & Shingle Co., 217 
Pullen Bank Bldg , Raleigh. N C. ; asbes- 
tos and composition products. $100,000 In- 
corporators Perrin Biisbee, 1.) H. Winslow 
anti C. F. Konnee 

Naklo Co, Kumford, Me , chemicals and 
chemical byproducts, $200,000. William J 
Leader is president, and .1 Abbott Nil**, 
treasurer, both of Kumford Representa- 
tive* Ralph T Parker, Kumford 

Reilly - Whiteman Co, Philadelphia, 
Pa., being organized to manufacture chemi- 
cals and chemical compounds Applic ation 
for a state (hatter will he made Mav 28 
Repi esentat iv<* * Fiank A Moorshead, 
Commonwealth Bldg, Philadelphia 

Superior Oil Co, Sandusky, Q , icflned 
oils; $1011,1111(1 Incorporators Martin J 
Monnhon and Albert J Sandei.s, both of 
Sandusky 

New England Porcelain Co, Boston 
Mass ; porcelain prodints. $100,000 Horn 
tio C Kohrman, president, and H Wrnv 
Rohrman, Winchester, Mass, tveasuK'i and 

1 epH'sentativ *• 

Blekre Tire & Rrnm*:n Co. St I’aul. 
Minn., i uhlx'i ptodmlK. $175,000 F, O 
Blok re. 5025 Colfax Vve South, .Minnea- 
polis, Minn , heads the <ompam 


Opportunities in the 
Foreign Trade 

Parties n\U rested in ami of the fotlowina 
opportumtn ,s man obtain ail available m- 
torniatitni ftoin thi Pun an of Foreign and 
Domestic Connmni at Washington or from 
any dtstrnl office of tin bunnu The i nim- 
bi r placed after tin op port unity must be 
given foi tin pitrposi of identification. 

oils, Teciinicat. and Edible; fats, 
gi canes, tallows (raw materials and rnanu- 
fm tured j)i oducts thereof) Rotterdam, 
Nether lands \genev, — 6340 

Oil Cakes, Foodstuffs, etc , of the best 
quality. Malmo Sweden Agency. — 6315, 

Chemicals, Perfumery, Hardware, etc 
Capetown, Soutli Africa. Agency. — 6316 

Rosin and Turpentine Genoa, Italv. 
Agency — 6400, 

Black Deoodirant for Bleaching Pur- 
poses Turin, Italy. Agency - -6401 

Drugs, Chemicals and Toilet Articles 
Winnipeg, Canada Purchase and agency 
—6402. 

Fertilizers and Chilean Nitrate 
Mannheim, Germany. Purchasr — 6403 

Chemicals. Drugs and Druggists’ Sun- 
dries. 'Winnipeg, Canada Purchase.— 
6405. 

Crude Sulphur, 99 tH*r rent and copper 
sheets, 4x4 ft., of various thicknesses and 
weights. Karachi, India. Purchase — 6406. 

Paints. Johannesburg. South Africa. 
Exclusive agencies. — 6420, 
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Christening a 

New Technology 

A PPROXIMATELY a billion dollars is expended 
annually by industry for products of mine or 
quarry in which the metal content is of little or no 
significance. Fluorspar, talc, feldspar, mica, gypsum, 
salt, graphite, sulphur and scores of other mineral 
products are attaining constantly increasing industrial 
importance and the consuming industries are requiring 
that more and more skill and care be used in their 
preparation. For many of these products this refining 
process goes far beyond those limits of milling or con- 
centration that for non-metallic minerals would corre- 
spond to the ore dressing of metal-bearing ore. And 
this further preparation, which demands close control 
of chemical as well as physical properties of the product, 
calls for a new type of supervision and research. In 
the field of the metallic minerals this is the sort of 
service that is rendered by metallurgy. Hut obviously 
the metallurgist of orthodox training and common ex- 
perience is not soil ('d to supervise this work in the case 
of the non-metallies. The mining engineer is almost 
never enough of a chemical engineer to do the job with 
thorough satisfaction. It can scarcely be questioned, 
therefore, that there is real need here for a new group 
of technologists skilled in the science and engineering 
of the non-metallies. 

The Bureau of Mines in the establishment of its new 
experiment station at Rutgers College, New Jersey, very 
properly recognizes these facts, for the new station will 
specialize jn problems of producing and utilizing the 
non-metallic minerals. Dr. Oliver Bowles, who has 
been designated to head this new station, is eminently 
fitted for the task to which he has been appointed. He 
has studied many of these problems and has offered 
valuable guidance to numerous non-metallic industries. 
He represents precisely the type of specialist that must 
grow up in all of these lines if we are to have the 
maximum efficiency in the utilization of these valuable 
natural raw materials. 

There is a wealth of these resources in the United 
States and in most cases we have been prone to look 
upon the supplies as inexhaustible. But, however 
abundant the supply may seem to be, the maximum skill 
used in the preparation of these raw materials for the 
chemical engineering industries will be well worth 
while. The direct saving in production cost per unit 
of quantity may not be great, but the usefulness and 
real value of the product will inevitably be increased. 
The production wa^es which are eliminated and the by- 
products which are developed will doubtless more than 
pay the producing industries for their increased invest- 
ment in supervision and research. 


A Lillie Homily on 

Tke Mail in the Works 

AN AMERICAN ENGINEER resident in England 
l \ has invented a mechanical system of treating 
numbers algebraically that is almost uncanny in what 
it accomplishes. It bids fair to throw a large number 
of clerks out of employment. At first glance that 
seems a pity, but in the end it may be a good thing for 
the clerks. Except in the light of tradition, is there 
really any distinction in a white collar job? Suppose ^ 
it leads to a post of administration, how many men 
are competent in administration? They are very rare. 
And what kind of a life is more miserable Ihnn a posi- 
tion which the incumbent is not equipped to fill? Most 
of the young men in the office settle down later to post- 
ing letters or copying olf figures or operating an adding 
machine — a class of work that is but little above the 
rank of unskilled labor. 

We think the young man has a better chance if he 
goes into the works. Then 1 he can find himself. If 
he has mechanical skill, he has, under intelligent in- 
dustrial administration, the opportunity to develop it. 

If he has the art of getting along with men, that, too, 
will soon come to the fore. If he has the mental equip* 
merit to be a good salesman, he is learning what other 
salesmen never learn: the straiegems of manufacture 
and what the works can turn out with ease as well as the 
things that will caus“ trouble in production. In other 
words, he learns which are the mosf profitable wares 
to sell. And in the long run he is better paid. 

Suppose he wants to improve his mind and to develop 
the graces of life. His work is over when the whistle 
blows, and all that is best in literature aftd art is his 
for the asking. Scarcely any privafc* library or gallery 
is equal in scope at least to the public libraries and 
municipal galleries. There is nothing to hinder him 
from being a gentleman in appearance, in # speech and in 
habit of mind. 

Let’s hark back to the ’medieval days when the guilds 
of craftsmen, of men who worked with theiir hands, were 
flourishing. The greatest treasures in art today are 
the work of those very men. There is nothing to pre- 
vent the craftsman of today from advancing, unless it 
be his native inhibitions or some unfortunate family 
connections. , ^ 

The president, the secretary, the treasurer, the chief 
engineer and the general superintendent have no rest* 
Theirs is the worry about credits, about getting in 
materials, about making shipments, getting cars for 
loading, and finding new markets. Some of them may 
get around a bit later in the mornings, but their work 
is never done. Not one competent executive in a thou- 
sand can really shed his cares when he leaves the office. 
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His leisure is a respite from worn and he needs a 
frivolous musical comedy or a frame of golf for his 
diversion..’ But tlT man in the works who takes off his 
jumper and wasnes up when tlw whislle blows can 
fmd a grassy spot under a greenwood tree and read to 
his heart’s content in warm weal tier, m he ran hear con- 
certs, see the bes* plays, rejoice ♦ hat Pinero has come 
back and admire Jane Fowl m Jain! in short, the 
beautiful things of life are his in response to his resolu- 
tion to avail himself of them. I'here is no occasion tor 
him to lie himself down to the movies or to \iteratuiv 
for lazy minds or to hang around the drug store, ile 
can leave that to the* white iollar hoys in the otlice. 
Most of then) are ho<‘L‘»d for the Vale of Discontent. 

Why Nol Make Our 

Own Synthetic ‘“■Valuable”? 

O PPORTUNITY for the expansion of a domestic 
mdustiy. m the lace ol formgn competition, de- 
pends largely on the difference between the foreign 
value oi imported merchandise and the price at which 
it is sold to the American ronsmnei. Last year the* 
Treasury Department and the Senate Finance ('orn- 
mittee undertook a joint investigation. The* appraiser 
of merchandise at the port of New York was instructed 
to report Die (aets in regard to the country of origin, 
foreign value, transportation and other charges, duty 
paid and total landed cost of sundry articles purchased 
in New York Uitv b\ representatives of the Finance 
< ’ommittee 

The investigation was earned out in a businesslike 
manner. The itemized data of the landed cost were 
prepared from invoices and entries on file at the 
Customs Office The articles, after purchase by a cus- 
tomer unknown to tin* retailer, were inspected at the 
appraiser's office and identified by the examiners who 
usually pass on such merchandise. The results, as set 
lorth in a Senate committee print, offer convincing 
proof in these particular instances of the vast “spread” 
between foieign \alue and American retail price, be- 
tween the total lamb'd cost and the amount paid bv the 
consumer. 

I he articles purchased included necessaries and 
luxuries In the latter class \vc note the cost in the 
Cniled States of what was presumably a string of 
imitation apiber beads, made in Germany and valued 
there at 02 cents. ^ ('barges, including transportation, 
insurance and freight, amounted to LG cents; duty, 12.4 
cents making a total landed cost in the United States 
of 7t » cents. The necklace was purchased from (Jimhel 
Bros,, of New York, on June G, 1922, the price being 
$ 1 2.50. This shows an merea.se in retail cost over 
landed price of 1,544 per cent! 

The profits made b\ New York retailers on “pearls” 
are much more modest, to judge from statistics. A 
necklace of these was valued in France, the country of 
origin, at $12.25. Charges, including transportation, 
insurance mid freight, aggregated 98 cents; dvty, $4.28 
making a total landed cost in the United States, 
including 75 cents for an American-made clasp, of 
$18.2(1. The article was purchased from R. Altman & 
( o., of New ^ ork, on Myy 31, 1922, the price being 
$150. In this instance the percentage of retail price 
to landed cost was a paltry 757 per cent! 

These facts should spur the efforts of American in- 
ventors and technicians who realize that a demand 
exists here for imitation gewgaws of all types. The 
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labor cost to make beads and artificial jewelry is not 
great. The problem is one rather of the application of 
the science of glassmaking and the mechanics of pro- 
duction. At present the only persons in the Uriited 
States who seem to be benefiting from the demand are 
the retailers. 


While Files 

In Blaek Plac es 

C LEANLINESS may be next to godliness — yet some- 
one has said that in the average chemical plant it 
is often “next to impossible.” We were inclined to that 
view ourselves until the other day we had the pleasure 
of going through the byproduct house of a modern coke- 
oven plant in a large Middle Western city. The things 
that impressed us most were that the walls were tiled 
in white and both the floors and the walls were actually 
< lean. Now a byproduct house is generally far from 
inviting, for the manufacture of ammonium sulphate is 
ordinarily accompanied by rather dirty conditions. Bui 
things were different in this case. The white tiles not 
only improved lighting conditions tremendously but they 
>eerned to establish a high slumlord of cleanliness- and 
the management had lived up to this standard. 

Rut, you may ask, is it not an added burden rather 
than a help to management to be compelled to maintain 
this state of affairs? ]f you think ^o, perhaps you have 
not taken into account the psychological effect of such 
surroundings. Is it not a fact that men when forced to 
lie clean about their work will also be careful? And we 
should not forget that particularly in the chemical plant 
the careful operator is the jewel of greatest price. 

I here is a thought here that all of us might well keep 
in mind: Make the men clean up the drip or sludge 
undm- the machines and wash the splatters off the walls. 
Their self respect and consequently the quality of (heir 
work will ho improved in the process, and you, Mr. 
Manager, will realize dividends in an easier and more 
profitably operated plant. 


Opportunities for 

The Inventive Mind 

O N BEIIALF of the British Institute of Patentees 
Sir William Bell has recently made public a list 
ol suggestions embracing the major inventions most 
needed by the world. A glance through this compre- 
hensive compilation brings home with fresh emphasis 
the important role of the chemical engineer. Of a 
dozen problems which one reviewer has selected at ran- 
dom from this list, more than half may be said to lie 
within the fields of chemistry and engineering. Nor 
could any one of them be approached intelligently 
without a fair appreciation of the principles of these 
sciences. A bendable glass, a flannel fabric that will 
not shrink, u road-surfacing material that will not be 
slippery even when wet, an efficient heating furnace — 
these are but a few of the problems awaiting solution. 

It is not our purpose to glorify the chemical engineer 
unduly or to magnify the importance of his work as it 
relates to his fellow men. His responsibilities to prog- 
ress are admittedly large; the present list is but a 
confirmation of this fact. It merely catalogs a few of 
the opportunities awaiting evolution into reality by the 
creative minds of our profession. 
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The Significance of Industrial Hydro 


An Editorial Interview With Dr. II. S. Taylor of Princeton Univkrsi 
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'T'HREE great fields for industrial hydrogen are 
A aeronautics, hydrogenation processes and nitrogen 
fixation — i.e., synthetic ammonia. 

If dirigible airships come into general use, it is 
scarcely likely that they will be lifted by helium except 
in war time. They may be partly lifted by it by inclos- 
ing an inner bag of hydrogen in an envelope of helium, 
but the principal lifting medium will probably be 
hydrogefi. A modern dirigible airship requires two and 
three quarter million cubic feet of gas, which is the 
contents of a very large municipal gasometer. Hydro- 
gen becomes explosive in a mixture with helium when 
the concentration reaches 15 per cent. 

Hydrogenation processes also call for large volumes 
of the gas. Professor 
Taylor has spoken of. a 
single factory that daily 
consumes over 
cubic feet of hydrogen. 

Fixation of nitrogen 
bids fair to demand the 
largest supply when once 
the synthesis of ammonia 
is properly mastered. To 
produce one short ton of 
ammonia requires 80,000 
cubic feet of hydrogen. 

To multiply the entire 
number of tons of am- 
monia needed for fer- 
tilizer by 80,000 gives 
one a notion of the 
tremendous volume of 
hydrogen needed for this 
purpose alone. 

The processes available 
for producing hydrogen 
are live: (1) The steam- 
iron contact process. (2) 

Water-gas catalytic proc- 
ess, in which water ga< 

— i.e., hydrogen and CO — 
pass with steam over a 
catalyst at 500 deg. C.. 
giving hydrogen and car- 
bon dioxide. (3) Lique- 
faction, in which the CO of water gas is liquefied, 
freeing the hydrogen. (4) Electrolytic decomposition 
of water. (5) Thermal decomposition of hydrocarbons. 

We cannot say that any one process is the best. In 
water-gas catalysis, for instance, there is a remnant of 
about 4 per cent of nitrogen that persists as a mixture 
and cannot be economically removed in the present state 
of the art. This is of no consequence in ammonia 
synthesis, because nitrogen is one of the reacting sub- 
stances and more must be added. But in the hydro- 
genation of oils it is a diluent, and a very troublesome 
oife at that. So the cheapness of water-gas catalysis 
hydrogen must be discounted in hydrogenation. 

Electrolysis of water gives us the purest hydrogen, 
but it is also expensive unless the producer has a good 
market for the oxygen that is made with it. One large 
hydrogenating works began with the steam-iron cat- 
alytic process, but, finding a market for oxygen, has 


gone over very profitably to the purer hydrogen from 
electrolysis of water. 

The thermal decomposition of hydrocarbons, the 
process described in the three articles by E. R. Weaver 
of the Bureau of Standards which are now appearing 
in ('half, die Met., has not been employed to a large extent 
thus far in the hydrogen industry. Among the principal 
difficulties has been the high temperature required for 
the complete decomposition of the more stable com- 
pounds such as C1I 4 which are always produced in crack- 
ing and which unless removed Income troublesome 
inerts tn* diluents. Mr. Weaver’s work promises to solve 
the problem. Another difficulty, mentioned in the paper, 
is the production of carbon monoxide due to oxidation- 
re d u c 1 i o n r e a c < i o n s 
w h i c h o c e u r in the 
cycle. This is minimized 
by attention to the purity 
of materials used in con- 
struction of the equip- 
ment. the absence of iron 
and the elimination 
of moisture and oxygen 
from t h e oils used. 
Mr. Weaver’s contribu- 
tion is pioneer work of 
leading importance, but 
it may be said that all the 
other hydrogen processes 
need the same kind *of 
intensive study. Each of 
the other systems should 
yield improvements under 
such research, and until 
this is done it is scarcely 
fair to make comparisons. 

It is the opinion of Pro- 
fessor Taylor that the 
steam-iron contact process 
is a very promising field 
for such investigation and 
that it could be improved 
materially # in output of 
hydrogen per unit of 
raw* material (coke and 
steam) and in the engi- 
neering features of the layout. There has been little 
improvement over the original unit bflilt by HOWARD 
Lank in England early in this century. The German 
modification of the Lane process which substitutes one 
retort for thirty-six has been introduced, and econ- 
omies are claimed for it, but putting thirty-six retorts 
into one is scarcely a radical change, and the economic 
difference between the two types cannot be great. What* 
is needed in this case is fundamental study and then 
the creation of new designs. • 

It is encouraging, however, to be able to record the 
results of fundamental study in at least one of the ffte 
important processes for hydrogen production. Only 
when similar data are available for each of the other 
systems will it be possible to show which of the methods* 
will be of the greatest significance in the large-scale 
production of this gas so essential to war- and peace- 
time industry. 


Dr. Hugh Stott Taylor, whose views on the 
industrial significance of hydrogen are re- 
flected in this interview, is professor of physi- 
cal chemistry at Princeton University. He is an 
Englishman, born in Lancashire in 1890, and 
a former student of Arrhenius at the Nobel 
Institute, Stockholm. Later he studied at the 
Teehnische Inst it ut at Hanover and at the 
University of Liverpool. In 1914 he came to 
Princeton, where, except during his war ac- 
tivities, he has been ever since. Of late he 
has been addressing himself in research to 
catalysis and more particularly to the adsorp- 
tion of jjases by catalytic agents. AH cases 
of contact catalysis, he believes, are preceded 
by an association of the reacting substances 
with the contact catalyst. This adsorption is 
just as specific as catalysis. Dr. Renton of 
Princeton has shown, for example, that CO 
can be oxidized in a mixture of 1 part in 99 
of H,. The reason is that while the relation 
of H to CO is as 99:1, the concentration of 
gases on the surface of the catalyst is almost 
wholly CO, with no H . “The CO oxidizes 
first because the H, doesn’t get a look-in,” says 
Professor Taylor. 
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Your Materials 
Via Air Line 

By F. L. Jorgensen 
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A short study of the art ot 
pneumatic conveying. Classifica- 
tion of the various systems in us< 

Examples of successful installa- 
tions. How abrasives are handled 

AN AIR LINK LIME FONVEYOU 



P NEUMATIC material convey in# 1ms been in use 
for a considerable time. Although until recently 
only a few materials have been successfully han- 
dled, engineering progress in the last few years has 
increased the field of this method and made it an im- 
portant factor m the material-handling world. In this 
article, brief mention will be made of the various sys- 
tems of pneumatic conveying in use and many examples 
will be given of installations in various fields, installa- 
tions that have solved labor difficult ies, cut costs and 
improved conditions generally. 

Pneumatic conveying systems naturally fall into two 
main ‘classificaf ions— 1 he pressure or blowing system 
and the vacuum or suction system. In recent years the 
vacuum system, into which classification most of the 
examples cited here fall, has taken the lead. 

The two main classifications mentioned above have 
three subdivisions each, depending on the pressure 
under which the system operates. Thus the completed 
classification is: Vacuum systems -low, medium and 
high; pressure systems -low, medium and high. 

Of the above, the low-prtssure or the low vacuum 
system is, with few exceptions, exclusively used in 
dust-collecting work and is mentioned here only to make 
the outline complete. These systems are in some cases 
used for conveying sawdust, shavings, wool, feathers 
and similar lightweight materials. The systems work 
generally with a pressure or vacuum of 6 to 10 in. of 
water. A comparatively laige air volume is required, 
ranging from ttO to 70 cu.ft. of air per pound of mate- 
rial handled, dependtrig on the nature and weight of 
the material anti the distance over which it must be 
conveyed. Fans are used for this work. 



The medium-pressure and medium-vacuum systems 
have been used extensively for many years, especially 
for handling grain and similar materials. These sys- 
tems have successfully solved many handling problems 
of this nature. Rotary blowers or vacuum pumps sup- 
ply the energy and 4 to 10 in. of mercury is the pres- 
sure or vacuum used. In general design these systems 
resemble the high-pressure and high-vacuum systems. 
However, as they use a larger volume of air, they also 
use larger pipe lines and collecting stations than do the 
high systems. From .‘1 to 10 cu.ft. of air per pound of 
material handled is required, depending on the nature 
and weight of material handled and the distance which 
the material is conveyed. They will handle, however, 
the same materials as the high systems, subject to 
certain disadvantages which will be pointed out later. 

HTie 11 lun -P ressure System 

As stated above, pneumatic conveying has been used 
for years for handling materials that had little or no 
dust in them, such as grain, and where it was imma- 
terial if part of the dust were discharged with the air. 
This was because there had been no efficient dust-collect- 
ing plant as vet developed. Now T such equipment has 
been perfected and the field of pneumatic conveying 
has thus been enormously enlarged. 

In so far as equipment is concerned, this high-pres- 
sure system is the simplest of all. It consists of a 
high-pressure blower, a pipe line and a collector. The 
material can be fed into the pipe line either through 
a specially designed feeder or through an ejector. When 
materials containing little or no dust such as grain, 
wood chips, whole pepper or the lfke are handled, the* 
material can simply be blown through the pipe line into 
a cyclone or directly into a bin or warehouse. This is 
illustrated on the right-hand side of Fig. 1. 

Where, however, dusty materials such as soda ash, 
plaster of paris, cement, etc., are conveyed, the equip- 
ment must include in addition an air filter to prevent 
the dust being carried away with the escaping air, thus 
eliminating waste and nuisance. This is shown on the 
left side of Fig. 1. 

The use of this pressure system is in practice gen- 
erally limited to problems where the material to be 
conveyed can be fed into fixed receiving stations at 
stationary points, and the rapidly increasing use of 
pneumatic conveying in late years has mainly been due 
to the suction system. With this system, because a 
flexible feeding hose can be used and pipe lines can be 
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Fig. 3 — View of equipment for handling lead. Fig. 18— Rotary 
discharge lock. Kfg. 8— Collecting station. Lithopone-oonveytng 
equipment. Fig. 10 — Intake at lithopone crusher. Fig. 11— Sys- 


tem for handling dust from settling chambers. Fig. 6 — Unloading 
a car of fertiliser. (Note the relatively clean conditions and ab- 
sence of dust.) , * 
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run from the same collecting station to various points, 
a greater flexibility and hence adaptability is attained. 

During the war it became extremely difficult to get 
material for sacks. For this reason such materials as 
cement, soda ash, gypsum, lime, etc., very often had to 
be shipped in bulk in box cars. This practice has de- 
veloped from an emergency measure to a common 
method of shipment because of the economy which it 
eflects. Kut slopping in this manner does make it hard 
to unload the cars by the methods formerly in use. The 
need for an economical unloading device is met, how- 
ever, by the pneumatic conveying system and today this 
use of the equipment is the field in which it is most 
employed. 

When mentioning the subject of car unloading, we at 
the same time strike the essential difference in the 
adaptability of the medium-vacuum system in compar- 
ison with the high-vacuum system. With the medium- 
vacuum system an air volume of from 3 to 10 cu.ft. per 
pound of material is required with vacuum at 4 to 10 in. 
Hg. This necessitates (to make a concrete illustration) 
using a 10-in, pipe and suction hose for unloading 20 
tons per hour from a car conveying material a distance 
of, say, 150 ft., using an air volume of 4,000 cu.ft, per 
minute and with a vacuum of 8 to 10 in. llg; while 
under the same conditions aftd with the same capacity 
and distance, the high-vacuum system would require 




FIG. ,.—LA\OUT OK SYSTEM WITH DUST KILT HATTON 


only 1,000 cu.ft. of air per minute at 16 to 17 in. Hg 
vacuum and pnly a 4-in, conveying pipe and hose. It 
will be very easy for everybody to understand the dif- 
ference between handling a 10-in. heavy suction hose 
in a car in comparison with a 4-in. hose; the difference 
being that the one is nearly impossible and the other is 
practical. This and the dust-collecting efficiency ex- 
plain the success of pneumatic conveying in late years. 

What applies to hose, of course, also applies to pipe 
lines and size of collecting station and dust collectors; 
and it will be apparent that a small pipe line is easier 
to put up almost anywhere than a large cumbersome 
line. The high velocity and vacuum used have made 
it feasible to convey the heaviest known materials as 
well as the lightest; and this system is actually handling 
such materials as metallic lead from atomizers, which 
weigh from 450 to 500 lb. per cu.ft.; and such mate- 
rials as talcum powder, carbon black and powdered coal. 

Fig, 2 shows the outlines of a typical pneumatic 
conveying installation of the simplest form and will 
illustrate the^ system as this has been used for many 
years. It consists simply of a vacuum pump, pipe line 
and receiver in which the material is precipitated. 
This equipment in modern practice would he used only 
on materials free from dust, as dust will not all settle 
in the receiver, but pass on and be discharged through 
the pump. This equipment as well as the following 
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i V* — Conveyor for dust from precipitators. Fig. 14- 

loading bauxite. Fig. t 12 — System for recovery of flue dust. 
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ading pebble phosphate. Fig. 1 7 - Three-valve discharge 
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described insflilldtion can of course be used as well with 
the medium- as the high-vacuum system. It is only to 
be borne in mind tihat the comparative size, for same 
capacities, will be/lififerent, as the high-vacuum system 
will allow all parts to be considerably smaller. 

A typical installation on this ordtr is shown in Figs. 
3 and 4. This installation was designed for high- 
vacuum and conveyed 10 tons per hour of atomized 
metallic lead from atomizers to storage bins through a 
2i~in. pipe. This type of equipmoni, however, has its 
widest field in grain handling and when the Arge ele- 
vators or dock legs get to the bottom of the' present 
large tonnage steamers, a 3- to 4-in. flexible suction 
hose for cleaning up at the rate* of 10 to 20 tons per 
hour saves time and labor. Fig. 4 also serves to illus- 
trate how much space is saved by such an installation 
in comparison with the corresponding equipment of belt 
or other mechanical conveyors. This type of applica- 
tion is also ideal for handling material from small boats 


difficulties, we might mention fertilizer materials like 
tankage, phosphate, dried blood and bone meal. Mate- 
rials in other industries include lime, cement, calcium 
arsenate, salt cake, etc. , 

In handling this type of material pneumatically the 
labor problem is mostly solved, for the method does 
away with the dust problem and its consequences in 
disagreeable working conditions. In Fig. 6 we see a 
worker unloading a car of such material. Note how 
clear the atmosphere is of dust in comparison with the 
/esults obtained by hand methods. 

In Fig. 7 the layout of such an installation is given, 
the design being arranged for the unloading of three 
cars at once. By a multiplication of the 3-in. pipe lines 
shown, even more cars can be unloaded at once and 
switching is eliminated. In this particular layout the 
material from the cars is discharged into an industrial 
railway for distribution throughout the plant, as the 
elevation at the right of Fig. 7 shows. 
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or for transferring from barges to steamers and vice 
versa. When this method is once fully understood in 
the shipping world, the demand for such pneumatic 
conveying equipment will be enormous. 

We have previously indicated the quickly increasing 
demand for equipment for handling dusty materials, 
either from one place to another in a factory where 
conditions will not allow any other means, for unloading 
cars, and for handling poisonous or for other irritating 
materials. It has *r>eon the development of the high- 
vacuum system with the required small air volume and 
the perfected dust-collecting equipment which has made 
it possible to 'satisfy this demand. In Fig. 5 is shown 
the general outline of such a system. It is the same in 
every way as the equipment described immediately 
above, but automatic self-cleaning dust filters are placed 
on tin* top of the receiver and the air when leaving the 
receiver is filtered in the filter compartments shown. 
The dust is retained by the filters and periodically and 
automatically is shaken back into the receiver and dis- 
charged with the material through the discharge lock, 
while tlfe air that now is clean passes on to the pump. 
° One of the most difficult labor problems, in the 
fertilizer industry and also in other places, consists in 
handling disagreeable and dusty materials. Men do not 
generally care for such work and the resulting labor 
turnover often assumes serious proportions. Among 
materials the handling of which is attended by such 


An installation in which the conveying pipe lines run 
in opposite directions is shown in plan and elevation 
in Fig. 9. The photographs, Figs. 8 and 10, show, re- 
spectively, the collecting station and the intake at the 
crusher for this equipment. The material handled is 
lithopone, in lumps and powder. The pipe lines are, 
respectively, 125 ft. and 250 ft. long and they convey 
approximately 3 tons per hour simultaneously from 
each receiving station or intake. 

Air Transportation in Metallurgy 

There has recently developed a great interest in 
pneumatic conveying in many branches of metallurgical 
industry. This has been accelerated by the pronounced 
labor shortage in this field. Several installations along 
this line are now being made for handling arsenic 
recovered from smelters, dust from powdered coal in 
annealing furnaces, dust from checkerwork in steel 
plants and other uses. 

Fig. It shows one of these installations. Here a 
suction line runs along in front of the settling chambers 
of a smelter, over the doors. At each door is a Y 
connection. To these connections a flexible hose with 
suction nozzle can be attached wherever desired, and 
the settled material from within the chamber recovered. 

Figs. 12 and 13 give us two views of an installation 
at a smelter used for similar purposes. Fig. 12 shows 
the main run for recovering dust from the flue and the 
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pipe lines to the tower in which are the collecting ata«* 
tion and the bin. Fig. 13 .shows the method of convey- 
ing the recovered material from the dust filters. 

Figs. 14 and 15\show a photograph and the layout of 
an* installation for unloading aluminum ore. In the 
photograph two men are seen unloading a car with two 
3-in. flexible suction lines. The installation has a capac- 
ity of 20 tons per hour. This quantity, drawn out of 
the cars through two 3-in. hose, is elevated a little 
over 70 ft., w r ith a horizontal conveying distance of 
about 50 ft. Each 3-in. hose pulls a little over 10 tons 
per hour; and, while one 4-in. hose would do this work 
it is found easier tft handle the two 3-in. hose than the 
one 4-in. Jhose. To make clear where a hose larger than 
3 in. can be used to advantage, Fig. 16 is shown. Here 
a 4-in. hose is operating in the hold of a boat and the 
weight is so carried from above that the difficulty of 
manipulation is reduced. On the installation shown in 
this picture 30 tons of pebble phosphate per hour is 
discharged from the boat into cars on the wharf. 

Many times objections have been raised to pneumatic 
conveying because of the high horsepower it requires 
when compared with such equipment as belt conveyors, 
screw conveyors and bucket elevators. It is not the 
writer’s object even to suggest that pneumatic convey- 


ing will ever feplace other conveyity means where it 
is possible to operate these. However, there are to he 
found an unlimited number of places and conditions or 
applications where no other eonve^ng system but the 
pneumatic can be used. For instance, one of these 
is shown in the headpiece. This photograph shows a 
21-in. pipe line hanging on a wire rope and passing 
clear over a manufacturing plant of large proportions, 
said pipe line being 450 ft. long. Through this pipe 
line is conveyed night and day more than 3 tons of 
lime per. hour which has to be passed on from one manu- 
facturing process to another in a steady stream. 

New problems are constantly coming up and are 
being solved; and the writer is of the firm opinion that, 
from month to month, considerable material can be 
added to the short outline given above. There is one 
more pyint to be mentioned before we close. Within the 
past 6 months a development has been made which opens 
the field of abrasive handling wide to the pneumatic 
conveyor, a thing which many past attempts have failed 
to accomplish. The reason why abrasive materials 
could not be handled before by pneumatic conveying 
was the excessive wear on the discharge locks rather 
than the wear on the pipe lines and hose. Six months 
ago, however, a new discharge lock was invented which 
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without, any tract' of wear is handling the most abrasive 
materials known. Fig. F7 shows this lock, which is 
called a three-valve discharge lock; while Fig 18 shows 
the rotary lock, which has been the standard unloading 
lock in the past and which is suecessfulh handling all 
non-abrasive materials. 

The installation shown in Figs. 14 and 15 has han- 
dled many nundred tons of bauxite concentrates, a 
material of an extremely abrasive nature, through this 
so-called three-valve lock; and. while the said material 


will wear out a screw conveyor in .*> weeks’ time and a 
rotary discharge lock in less time than that, a three- 
valve lock has now been running for months on this 
material without any wear whatever. Great progress 
has also been made in the materials used for suction 
hose, and on this same installation the conveying hose 
and pipe lines show only insignificant wear; it, of 
course, beihg a fad that material at a high velocity 
1 ravels at the center of the pipe lines and only strikes 
the pine when the bends are sharp. 


Cliloritlmitg Silver Ores 

Tests conducted at Western stations of the Bureau of 
Mines have sltown that the roasting of silver minerals 
tends to produce metallic silver. Chloridizing roasting 
of silver minerals, therefore, is essentially a problem 
of chloridizing metalic silver and subsequent volatiliza- 
tion of silver chloride. In the furnace, conditions must 
be maintained that prevent the silver from being 
hydrolyzed and from reverting to the metallic state 
before passings from the ore as silver chloride. 

Silver is not easilv chloridized and volatilized, and 
has so far offered greater difficulty than any of the 
common metals. It seems extremely sensitive to atmos- 
pheric conditions in the furnace. 4 

Silver minerals occuy in many low-grade and ,/omplex 
ores of lead, zinc and copper, silver sometimes being 
k of major importance, especially in economic value. A 
high percentage extraction is required to make any 
process for such ores commercially feasible. 

In many ores the silver has minor value. When silver 
is present with rather high percentages of lead and 
copper, it may not seem economical to provide the con- 
ditions for making high, extractions. 


Salvages ilk the Oil Industry 

A study is to he made by the Interior Department 
of salvages in the petroleum industry, with particular 
reference to production activities. The investigative 
work will be performed by C. P. Bowie, petroleum en- 
gineer. of the Bureau of Mines. Large sums of money 
are spent annually by oil companies in the purchase 
of new equipment such as casing, sucker rods, drilling 
and fishing tools, engines and the hundreds of other 
essentials that go to make up equipment for oil field 
work. This new material often replaces used or partly 
damaged equipment that many times is consigned to the 
scrap heap without proper thought as to the possibility 
of it being worked over or repaired and put back into 
service or made to serve some other useful purpose 
in the industry. Some of the larger companies have 
been doing a considerable amount of salvage work for 
a number of years and a few have departments whose 
particular object is the care and repair of salvaged 
materials. Careful study of the subject by the Bureau 
of Mines and dissemination of the information obtained 
should, it is believed, result in a very material saving 
to the many smaller oil-producing companies. 
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Discussion of the Purity of the (Gas Obtained in the Experimental Manufacture 
of Hydrogen for (Government Air Services — Cajhbon Monoxide the Principal 
Impurity — Suggested Means for Eliminating It^-Thermal Balance of Process 


Ky E. K. 

< in mi-1, run • .1 

I T IS the purpose of the present article ft) give only 
the more interesting data showing the variations in 
the composition of the gas obtained during the 
various runs of the plant. In Table 1 data are shown 
for each of the runs for which purity curves have been 
prepared. The table is self-explanatory with the excep- 
tion of the temperature data, which represent tempera- 
tures observed shortly before the beginning of the cor- 
responding runs. 1 A blank under generator-tempera- 
ture indicates that no reliable temperature reading was 
obtained in the generator before the beginning of the 
run because of the presence of smoke. There can be 
no doubt that the maximum temperatures existing in 
the plant were higher than those observed: just how 
much higher it is difficult to estimate. The condition 
of the refractories in the vaporizer after the experi- 
ments indicated that the temperature at the bottom of 
the checker-brick column had been at least 100 deg. 0. 
hotter than the maximum observed at the lowest sight 
cock. • 

Purity of ITyprogkn 

Characteristic curves representing the variation of 
purity of the hydrogen produced during any run in 
which the rate of production remained approximately 
constant are shown in Figs. 4 and 5. All the purity 
curves obtained were similar in form to these; it can 
be readily seen thffl each of the more complex curves 
of Figs. 6 to 13 is composed of segments of the general 
shape of the* curves in Figs. 4 and 5. Each such seg- 
ment represents a period during which the conditions 
of production were not materially changed. 

The three curves of Fig. 4 are typical of production 
at a low and fairly uniform rate. Although the maxi- 
mum observed temperatures were rather high, especially 
in run 24, they were probably not well distributed and 
the poor yields and low purity are to be ascribed to 
temperatures too low to decompose methane successfully. 

The various impurities are separated in Fig, 5, which 
lepresents a inn made at high temperature with an oil 
feed of 1 gal. per minute. The impurities were deter- 
mined in this case by volumetric analysis, and the 
irregularities were caused by the unavoidable variations 
in oil flow resulting from irregular air pressure in the 
supply tank. It is noteworthy that the carbon monoxide, 

Published by permission of the Director of the Tiuuiu of Sluml- 
ords of the United States 1 tepartiuent of Commerce 

♦Editor’s Noth: This is setond in a series of three articles 
ile.si iibmg experiments curried out with the modified watei-ua* 
plant of the Gas KnidneeTlng Go.. Trenton. N. J.. for the purpose 
of obtaining- a complete slud> of the process. 

’Unless otherwise stated the oil was vaporized in the checker 
br ick and passed through both the checker brick and the coke bed 
In all the experiments described. 
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always greatly in excess of the nitrogen, approaches a 
constant quantity, while the methane, which is negligible 
during the first half hour, increases rapidly toward the 
end of the run. 

Elimination of Mkthane 

At the beginning of the investigation it was expected 
that the troublesome problem would be the elimination 
uf methane Such did not prove to be the case, however. 
The dominant impurity in all experiments was carbon 
monoxide. Nevertheless carbon monoxide is to be 
regarded as a more or less accidental impurity, the 
source and elimination of which will be discussed in the 
next section. 

Figs. G and 7 show Ihe results of a variation from 
the usual practice of vaporizing the oil on the checker 



Tig I -Tjpiutl purity curves nt low ternper- 
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brick. In | these experiment* the o;l was run onto the 
coke and the vapors were passed from the generator 
through the checker-brick tower. It was hoped that • 
this procedure would result in economy of time and fuel, 
because the carbon deposited in the coke bed could be 
burned more rapidly and efficiently than that deposited 
on the checkerwork. 

During portions of both runs the oil vapor was* 
passed directly from the top of the coke bed to the 
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checker-brick^ to^er without passing through the body 
of the coke. This was done in order to determine the 
efficiency of the cfycker brick alone in producing hydro- 
gen, with special reference to the possibility of dispens- 
ing with a coke fire and using an oil or gas fire as a 
source of heat. The results definitely prove that gas 
passed through the checker-brick tower alone contains 
several times as much methane as that passed through 
thj hot coke. This was found to be the case in spite 
of the fact that the observed temperature of the checker 
brick was higher in run 26 than m any other experiment 
except runs 34 and 45. 

No apparent advantage of any kind resulted from 
vaporization in the coke bed; and the latter was so 
clogged up by the deposited carbon that only short 
runs could be made. This factor more than offset any 
advantage which might have resulted from the more 
efficient utilization of the carbon produced during 
blasting. 

The very poor results obtained when the checker brick 
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alone was used as a heating surface were probably due 
as much to the lower temperature of the brick as to (he 
smaller surface of contact The effect of temperature is 
well shown) by comparison between runs SB and 3G 
(Fig. 8). The difference in the results obtained is to 
be ascribed entirely lo the formation of methane at the 
lower temperatures of run 3G. A still more instructive 
■ comparison funy be made between runs 41, 42, 48 and 
45. (Figs, it and 13.) Runs 41 and 42 were purposely 
made at low temperatures in order to study the effect 
of temperature. In run 43 the tcm|>eraturc of the 
checkerwork was about 200 deg. higher, and the effect 
on yield and puritv is at once apparent. In run 45 a 
further increase in' the temperature of the checkerwork 
gave still better results, although the apparent tempera- 
ture of the coke wan less than that in run 43, t This and 
other similar observations show that the temperature of 
' the checker brick is a much more important factor than 
might be assumed from the fact that the final elimina- 
tion of methane must be accomplished in the coke bed. 
Indeed checker-brick temperature appears to be puite 
as important as coke temperature. It is probable that 
• most pf fhe endothemic reaction takes place in the 



Fisr, 7— Effect of passage through coke upon 
removal of impurities. Rate: 0.5 gal. oil per min. 
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checkerwork and that a relatively small decrease in 
efficiency these puts a much greater load on the coke. If, 
for example, 90 per cent of the endothermic reaction 
takes place in the checker brick, a decrease of 10 per 
cent in their efficiency would about double the amount 
of heat tjiken from the coke to complete the reaction. 
This relation is substantiated by the facts that the 
first hydrogen produced, even in the runs made at the 
lowest temperatures, was found to be nearly free from 
methane and that the initial temperature was observed 
to affect principally the amount of oil which can be used 
before an appreciable amount of methane appears. 

*Thc Source of Carbon Monoxide 

The plant would have produced hydrogen of quite 
satisfactory purity from the start had it not been for 
the occurrence of considerable amounts of *carbon mon- 
oxide. It is evident that any free oxygen in the system 



or oxygen in any compound which can be reduced by 
hydrogen or carbon at temperatures yp to 1.600 deg. C 
will appear in the gas as carbon monoxide. The sources 
of the oxygen were ultimately determined with some 
certainty to be: (1) water vapor from the Silocel lining 
of the generator, ana (2) oxiitcs ot iron present in me 
machine. 

The source of this principal impurity (carbon mon- 
oxide) in the hydrogen is of so much importance that 
the reasons for the conclusions' given will be stated in 
detail. 

The principal possible sources of oxygen appear to be 
as follows: (1) Air remaining from the blast or in- 
cluded in coke or linings. (2) Water or organic com- 
pounds containing oxygen in the oil. (3) Water or 
organic compound^ containing oxygen in the coke. (4) 
Any materials, notably iron, or fton oxides, which re- 
main in toy heated portion of the system and can be 
oxidized during blasting and reduced by hydrogen or 


Ml 


• 4 



I'lK 9 — Effect of tempo ature on production. 


carbon during hydrogen production. (6) Water from 
a leak in the water-cooled valve between generator and 
checker-brick tower. (6) Water from the linings of 
the generator. 

If the oxygen had come from air, each volume of car- 
bon monoxide would have been accompanied by approxi- 
mately twice its volume of nitrogen.* On the contrary, 
the amount of nitrogen found was always very small 
after the first minute or two of tho run, seldom amount* 
ing to more than 10 per cent of the carbon monoxide 
in the samples taken for volumetric analysis. 

The rate was computed at which carbon monoxide was 
being produced at the tijne each volumetric analysis was 
made. It was assumed that the nitrogen present was 



FIG. 10— TOTAL IMPURITY IN HYDROGEN 
Curve 1— Graphic average of six runs at 2 gal. per rrjinute. 
Cyrve 2 — Graph!# average of six runs at 1 gal. per minute, 
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residual blaai and that an amount of carton mon- 
oxide equal to one-half the volume of nitrogen should 
be ascribed to the^satoe source. Half the percentage of 
nitrogen was therefore subtracted from the percentage 
of carbon monoxide found by analysis, and the re- 
mainder was multiplied by the rata of hydrogen produc- 
tion. This gave the volume in cubic feet per minute of 
carbon monoxide produced, presumably from some 
source other than residual blast gas. The figures so 
obtained throw much more light on the question of the 
source of the carbon monoxide than do the\ analyses 
alone and will be frequently referred to. « 

Eliminating Oil and Coke 

No considerable part of the oxygen could have come 
from the oil, since the amount of carbon monoxide pro- 
duced per unit time was almost, if not quite, independent 
of the rate at which the oil was introduced. (See Fig 
10.) Consequently, a sudden increase in the rate of 
hydrogen production was always accompanied by a cor- 
responding decrease in the percentage of carbon mon- 
oxide in the gas. A change in rate of production was 
also, of course, accompanied by a change in the percent- 
age of methane present, the effects upon the concentra- 
tion of methane and carbon monoxide being in opposite 
directions. Consequently, an increase m rate of produc- 
tion near the beginning of a run, when carbon monoxide 
was the dominant impurity, always resulted in an in- 
crease of purity of the hydrogen; near the end of a run, 
when methane was in excess, a change of rate bad the 
opposite effect upon the purity of Hie hulrogeu; and at 
an intermediate stage of production the effects upon 
carbon monoxide »and methane balance each other and 
a change of rate has no noticeable effect upon the per- 
centage of impurity presei L These effects are clearly 
shown by all the later runs, n >tably Nos. 25 and 28, 
Figs. 8 and 1 1. 

That the oxygen did not come from the oil is also 
indicated by' the fact that the amount of carbon mon- 
oxide produced was the same whether kerosene or fuel 
oil was used. The amount of carbon monoxide observed 



Fig. 11— Effect of rote of production on purity at different 
stuges ( njn 88). 



Fiy )J Hill* I cit« of produt lion on pm’itv at different stages 
( i un 1 1 ; 


; u some of the runs would have required as much as 
12 to 15 per cent of anv oxygen-containing organic com- 
pound; the occurrence of such a compound in such 
amounts in each of two refined petroleum oils is in itself 
so improbable as to eliminate the oil from further con- 
sideration as a source of oxygen. Water itself in any 
such quantity must have occurred as a visible emulsion. 

The coke probably did contain enough water at all 
times to drive out included air and fill the interstices of 
the solid with steam, but water or any organic com- 
pound of oxygen would have reacted with the carbon 
to form carbon monoxide at temperatures far belovy 
those actually employed, and all but a small part of the 
gas would have escaped during blasting. During one 
period for which compulations were made, the carbon 
monoxide produced during the runs, if confined in the 
total volume occupied by the loosely piled coke, would 
have exerted, at the operating temperature, a pressure 
of at least 200 atmospheres. 

The possibility of water leaking into the generator 
was one of the first considered, but there was no evi- 
dence of such a leak at the only point at which it could 
have occurred. 

The Remaining Sources of Hydrogen 

Water from the linings, and iron oxide or other 
materials which can be alternately reduced and oxidized, 
alone remain as sources of oxygen. There is abundant 
evidence that each of these played some part in the 
actual formation of carbon monoxide. 

The reactions involved are very simple Water vapor 
will react with carbon to produce carbon monoxide and 
hydrogen, while iron oxide will react with hydrogen to 
produce water, which will immediately give carbon 
monoxide. The reduced iron remains in the generator 
until the next blast, when it is again oxidized by air or 
even by carbon dioxide and so carries oxygen over into 
the next run. 

A considerable part of the impurity can unquestion- 
ably be ascribed to water in the linings of the genera- 
tor and checker-brick tower, which consisted of fire- 
brick backed by Silocel powder. The latter material was 
packed into position in the form of a paste, and the 
water in the paste cotild escape only by evaporation. It 
may even have been partly renewed in some cases 
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where wet coke was put into the machine, and the steam 
produced may have entered the colder parts of the 
lining and ‘there condensed. 

The source of the reactive iron is not so easily ascer- 
tained. Some parts of the shell and connections were 
exposed to relatively high temperatures, especially valve 
stems and the metal not covered by the lining around 
the secondary air inlets, the charging and stack valves, 
and the sight holes. Some iron, no doubt, camq, from 
scale from various metal parts during erection and 
use. some from pyrometer tubes, some from lintels and 
old grate bars,*" sgme from ash of the fuel, and sortie 
from iron oxide in the refractories. Some iron rust may 
even hrfve been carried in suspension by the oil from 
the storage tank and connections. 

The iron oxide in the refractories was probably the 
greatest single source of oxygen. The dust produced by 
rubbing together two of the checker brick took up 0.1 
per cent of its weight of oxygen when heated to redness 
in an oxidizing atmosphere and lost the same amount 
in an atmosphere of hydrogen. This test was repeated 
two or three times consistently. The brick were porous 
enough to account for an enormous effective surface 
exposed to the action of the gases. 

The Case Against the Lining 

The following facts point to water from the lining 
as a source of a considerable part, at least, of the car- 
bon monoxide: 

( 1 ) There is a tendency for the amount of carbon 
monoxide produced per minute 1o increase during the 
period of experimentation. This, no doubt, corre- 
sponds to a drying out of the Silocel. 

(2) No direct connection can be traced between the 
rite of carbon monoxide formation in the different runs 
and the temperature at the beginning of the run, but 
there was a decided tendency for the carbon monoxide 
production to increase during the first two or three runs 
following a shut-down. This was to be expected, since 
the rate of escape of water vapor from the wet outer 
layer of the lining was no doubt proportional to the 
amount of heat conducted through firebrick and dry 
inner Silocel. 

(3) That some water still remained to be evaporated 


*The lintrls whirl i support tlu- lining abow the ash pit and flrr 
doors were found to hr fused about three- fourths of the way 
tin ouffh the lining after the experiments. 



Fig. IS — Effect of rate of production on pur- 
ity at different atageB (run 45 >. 



Fig 11 First L'O min of runs II and 4 5, showing effeot of 
i rduetloii on pur it> of hydrogen. 2 gal. of oil intro- 
due (I Into machine 111 min before beginning run 44 


was proved when the lining of the generator was torn , 
down after the experiments. A sample of the Silocel 
from near the top of the generator was found. still to 
contain over f> per cent of water, enough to condense 
in the top of a test tube when a few grams of the 
powder was heated in the bottom. 

(4) At various times, but especially when running 
oil directly onto the coke, the generator became clogged 
with carbon to such ail extent that the pressure j>f 
hydrogen would force open the stack valve. Every time 
this occurred a sharp increase of carbon monoxide was 
shown just before the valve opened. It even became 
possible to predict with *some accuracy when the valve 
would open by watching the purity recorder. The 
sudden increase of impurity was, no doubt, caused by 
the hydrogen being forced through the porous lining, 
carrying with it an unusual amount of steam. This 
explanation was verified by broad streaks of lampblack 
found in the Silocel when the lining of the generator was 
torn out. • 

The Case Against thj* Iron Oxide 

That iron oxide caused the formation of a large quan- 
tity of carbon monoxide is indicated by the following 
facts : • 

(1) It is impossible to account for the variation in 
the rate of formation of carbon monoxide during 'a 
single run by assuming that it all cofhes from water 
in the lining. The lag involved in the conduction of heat 
through firebiick and dry Silocel is such that no rapid 
variation in J;he rate of vaporization of the water ip 
the wet Silocel can be credited. Even if there were no 
lag, bjt the amount of* heat transmitted through the 
lining was always exactly proportional to the differ- 
ence in temperature, no variation greater than attbut* 
20 per cent could be accounted for in the rate of forma- 
tion of carbon monoxide between the beginning and 
the end of the run; while the observed variation usually 
amounted to several hundred per cent. 

(2) The amount of carbon monoxide formed was 
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H(i i.'» — COMPOSITION OF UYIjKoiIKN IN lluLDKU 
FROM HI’ NS 4 1 AM) \’> 

(’urvu A-- Hun 1'> Total 1 1 n | > u 1 1 1 > . nil ga*- 

(’Urvi* Ii~ Kim Mi Total impurlt.x , gas wanltW « 1 i i r in#.; th< s t *• 
min. 

Ourvt* C — Run H Total ]tnpurlt>. nil gi»'- "n ' * « i 
, t’urvo /J--Run II Total Jnipui it > , pis want'll «lunrij. flisl a 
min. 

I’lirw ft — Run H Mi tlum* 

Curve / * — Run 1. r >. Motlumc. 

greatly diminished by introducing a little oil several 
minutes before beginning to run and permitting it 
largely to reduce the iron oxide present. This is clearly 
shown by a comparison between runs 44 and 45, of 
which the complete purity curves are given in Figs. 
12 and 18. These runs were made under conditions 
very similar in all respects except that in the case of 
run 44 about 2 gal. of oil was introduced into the 
generator 10 minutes before beginning continuous 
operation. Fig. 14 shows the first portion of the same 
purity curves on an enlarged time scale and a reduced 
purity scale. These curves are continued to represent 
file course of the runs only so long as oil was introduced 
at the initial rute. The practical effect of the prelim- 
inary reduction is strikingly illustrated in Fig. 15, 
which shows the percentage ftf impurity in all the gas 
delivered to the holder in the cgse of the two runs. In 
these and all other runs an amount of hydrogen equal 
to at least the volume of the shells was wasted through 


a purge valve before the gas was. turned through the 
meter and .the figures represent only the gas actually 
metered. It is apparent that the use of 10 gal. of oil 
during a period of 5 minutes is less effective in elim- 
inating impurities than is the use of 2 gal. 10 minutes 
before the run. ( 

Fig. If) also illustrates in a striking manner the 
result of a long period of reduction upon the impurities 
in the gas. In this case the introduction of oil was 
interrupted for 11 minutes after a 25-minute run. When 
production was again started, gas of higher purity was 
produced in greater quantity than during the first por- 
tion of the run in spite of the heat lost during 25 minutes 
of operation and 10 minutes of idleness^ 

1 8 ) The smallest rate of production of impurities 
occurring in any of the experiments was in run 26 
i Fig. 6). In 'this run the oil was vaporized in the upper 
part of the coke bed, and during the first 7 minutes was 
p- ssed through the checker-brick tower only. When 
the gas was then directed through the coke, th£ remark- 
ably low rate of 1.2 cu.ft. of impurity per minute was 
observed both from the record of the automatic recorder 




Rig. ifi — -Showing impi ovinunt In purity of hydrogen following 
u temporary shut-down (run 37). , * 


I iv, 1",- -Hints of formation smd <ombuvtinn of paraffin* h\dio- 
l Ml holts « 

and. from volumetric analysis. The result was obtained 
by the use of a practically fresh coke bed which elimi- 
nated methane, while at the same time the carbon 
monoxide production was small because of the previous 
reduction of oxidesv 

(4) It has been suggested that the reduction of silica 
in the refractories may have resulted in the formation 
of much of the carbon monoxide, silicon or carborundum 
being produced. If this wyre the case, however, the 
rate of formation of the gas in the presence of a large 
excess of the solid should be a rapidly changing func- 
tion of the temperature. No increase in the rate of 
formation with increase of temperature was noted, 
however. On the contrary, the results indicate the re- 
verse, but this apparent reversal is no doubt due to the 
fact that the highest temperatures were employed after 
the lining was pretty well dried out. The independence 
of temperature shown by the rate of formation pf car- 
bon monoxide and the rapid decline of the rate during 
a run can be explained only by a chemical reaction 
which would take place at a xpuch leaver temperature 
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but whicn is limited by the small amount of the react- 
ing substance present. The evidence again points to 
t iron oxide, although it is possible that some other oxide 
‘present in small quantity may have had some part. 

Thermal Balance of the Process 

* 

The heats of combustion of various saturated hydro- 
carbons of the paraffine series, taken from the Landolt- 
Bbrnstein Tables, are shown in Fig. 17, together with 
their heats of formation obtained by subtracting the 
observed heat of combustion from the heat of combus- 
tion of the eomponenf carbon and hydrogen. Since the 
observations on heat of combustion were mostly made 
with bomb caloi^meters, it is evident that the ‘'heat of 
formation” here given includes the heat of vaporization 
and represents the total amount of heat which must be 
supplied by the checker brick and coke to vaporize and 
decompose the oil. 

All of the paraffine hydrocarbons that are liquid at 
ordinary temperatures contain between 88.33 and 85.75 
per cent of carbon. It is apparent, therefore, that it 
makes little difference what oil is used, either as to 
yield of hydrogen, fuel value of the deposited carbon, or 
heat required to decompose the oil. Provided the 
checker brick is sufficiently hot to vaporize the heavier 
oil, practically the same results should be secured from 
the use of the same weight of a heavy lubricating oil, 
or even solid paraffine, as from gasoline or kerosene. 

It is assumed, for the purpose of drawing an approxi- 
mate thermal balance, that an oil of specific gravity, 
0.80, containing 85 per cent carbon, is used under the 
operating conditions of run 45, which are believed to 
represent about the most favorable operating conditions 
for <h is plant. (The question of preliminary reduction 
of the iron oxide in order to avoid the iormation of 
carbon monoxide has practically nothing to flo with the 
thermal balance.) It is also assumed that 75 per cent 
of the carbon of the oil was deposited on the checker 
brick and that this was burned^to CO only, the carbon 
in the generator being all burned to CO ; . 

Table II then represents roughly the thermal balance 
indicated by the observations made on run 45, in which 
13,680 cu.ft. of hydrogen was produced. 


M'F’IO i\IM \ IT, TUI HUM UM.WCI. HI 1 

\i. n.wi 


Potential hont of fucln uhimI 

247 k K . oil 
159 k K . .-ok.- 

Total fuel u«*‘d 
H*‘iit accounted for 

Potential h«'at of 37 k« hydros n ( 

Heat required to viqiome and d< < om|>o„e 24/ kti oil 
Sisasiblo neat in 37 k«. livdroKeii at 1,200 den (’ 
Sensible heat, in products of combustion ol carbon at 
1,000 de«.C\ 

Potential heat of 370 kit C’O. . 

Miscellaneous losses, iticludiiiK radiation, carbon sus- 
pended in hydrogen, puritcs and leakage 

Total.. . 


1 Mill 

n 1 u I'l r 
( ‘u Ft <»f 

Kk ( ill 

II vilrnwit 

2. 790.000 

718 

1,280,000 

329 

4,070,000 

1,046 

1,260.000 

324 

160,000 

41 

160,000 

41 

883,000 

228 

900,000 

231 

703,000 

181 

4,070.000 

1.046 


The figures in Table II are very rough approxima- 
tions only. In particular the temperatures at which 
hydrogen and blast gas leave the plant are mere esti- 
mates. The balance *s sufficiently near tjie truth, how- 
ever, *to show the very poor thermal efficiency of the 
process and to indicate the direction in which to work 
for improvement. 

The concluding aAicle in this series, which will dis- 
cum the arrangement and operation of the plant fair 
thermal efficiency, will he published in a subsequent 
mue . ' * 


* $ * 

Plan for Critical Tables of Constants ' 4 

The International Critical Tables ^of Physical and 
Chemical Constants have been outlined to some extent 
by the editorial board. The very general interest 
aroused by this work* is due to the wide application of 
constants involved, bearing as they do upon a very broad* 
range of industries. The scope of the tables is indi- * 
cated by the following topics: Chemical kinetics, 
kinetics of physical processes, diffusion, molecular 
kinetics, 'chemical equilibrium, pressure-volume-tem- 
perature *relat ions in homogeneous systems (does not 
include H.O, CO,, SO., Na„ llg, air, N, H, Si), phase 
relation# in heterogeneous systems, volume change 
accompanying change in phase wh’ere directly deter- 
mined, properties of surfaces, electrochemistry, thehno- 
chemistrf, photochemistry, mechanics, sound, heat, 
radiometry i including spectrophotometry, electricity, 
magnetism, electronics, ionization of gases. X-rays, 
miscellaneous tables of useful information, certain 
biological data, assembled properties of Selected mate- 
rials, conversion tables, tables of units and standards, 
standardization tables, and computational tables. 

Among the industrial materials on which data are to 
he included are the following: Minerals; alloys, 
•amalgams and commercial metals; abrasives, ceramic 
cements and cementing materials, exclusive of refrac- 
tory cements; clays; heavy day products; natural build- 
ing materials of mineral origin; refractory materials, * 
including refractory cements; white wares, including 
laboratory porcelain, electrical porcelain, etc.; compier- 
cial glasses; vitreous enamels; thermal insulating mate- 
rials for high temperature; low-temperature’ insulating 
materials; woods; rubber and artificial plastics; carbon 
for electrical purposes; mica; transformer oils and 
other liquid electrical insulating materials; asphalts, 
bitumens, tars, pitches, mineral waxen and creosotes; 
lubricants; liquid finds; solid fuels; animal and vege- 
table oils, fats and waxes, including hydrogenated oils 
but excluding essential oils and processed oils; essential 
oils; natural and artificial resins, gums and balsams; 
odoriferous materials; solid secretions of animal origin, , 
such as bone, ivory, shell, horn, coral, etc., and some, 
artificial substitutes; skins, leather aifd leather substi- 
tutes; cat gut and allied substances; textile fibers, in- 
cluding animal, vegetable, mineral and artificial;, 
sponges, mosses, sea grasses, etc.; explosives; t^pnins; 
dyes, pigments and coloring materials; • sweetening 
agents; foodstuffs; adhesives; paper,; paints, varnishes, 
airplane dopes and raw materials; refrigerating brines; 
nitrating acids: molding sands. 

Jersey Sand as a Water Sof tenet* 

Green sand marl is suitable for direct use as a water** 
softening agent, says the geology division of the Depart*** 
meat of Conservation of Development of the State of 
New Jersey. Large quantities of this green sand occur 
in southern Jersey. The state bullet i© says; 

“After»certain preliminary treatment, which charges 
it with exchangeable sodiuifi, the marl is placed In the 
water softener and the water allowed to flow through 
it in a manner somqwhat; resembling the ordinary filter. 1 * 
The exchangeable sodium of the treated marl combines 
with the calcium and magnesium, the presence of which 
causes the hard water. The marl in turn gives up a 
proportionate quantity of sodium to the water. To 
restore it to complete efficiency It Is necessary only to 
pass a solution of brine through the apparatus " 
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Principles of Chemical Engineering* 

A Symposium Review of an Outstanding Work 
on fjhemieal Engineering of Value Alike to the 
Student in College and to the Seasoned Engineer 


The Book: Its Significance 

The Older Engineer Will Welcome This Volume 
as Enthusiastically as the Student 

By Henry Howard 

Prr.sidtul, American in.stltut* ol Ch'inical EngjiuVis 

T HIS BOOK will be found useful to every (hem leal 
engineer as a part of his working library. When 
Davis in 1901 brought out his “Hand Book of Chemical 
Engineering” in England, he was striking into what 
was then an almost untouched field. 1 do not know 
of unything that will impress one more as to the progress 
made in the “science” of chemical engineering than a 
comparison of these two books. 

Another point that cannot fail to impress anyone who 
is not familiar with chemical engineering is the wide 
range of technical knowledge t hat is required by the 
well-trained chemical engineer of today. The authors 
should be particularly commended for the way in which 
they present the fundamental theoretical conceptions, 
both physical and chemical, which underlie or at least 
give useful explanations of the various subjects covered. 
Th«* chapter on combustion deserves special mention, 
because of the suggestive way in which the subject is 
discussed. 

• The book is particularly valuable to older engineers 
who have not had the benefit of modern systems of in- 

•"Pi liu'lpii'v of < I Kiinim <i ln^ " l>\ Willi. mi II Wilk'i 
Wimen K. Low us :i ml William 11 M< Now VoiK A 1 • < 1 1 . » \\ - 

niff Hook Co, (JUT |»:»kos, $\ not 


struct ion, in that the mathematical and chemical cal- 
culations an: so carefully and logically developed that 
the older engineer wall find their study most stimulating. 

It is to he hoped that the prerent volume ;s merely 
the forerunner of amplified editions that the same au- 
thors will bring out from time to time, hs was the 
habit of Dr. George Lunge in his vafious editions of 
“Sulphuric Acid and Alkali,” which have performed 
such a wonderful service for the chemical industry of 
the world. 

This criticism would not be complete without point- 
ing out what seem to me to t>e shortcomings in the 
book. The space given to heating by powdered fuel 
and oil firing seems inadequate. Both of these meth- 
ods are being widely adopted in chemical processes, 
especially where uniform conditions of temperature and 
oxidizing or reducing atmospheres are required. Inex- 
pensive and satisfactory powdered coal equipment that 
requires no preliminary coal drier and which presents 
no explosion hazard is now available — for instance, the 
Aero pulverizer. The chapter on crushing and grind- 
ing gives some excellent information and data, bit 
principally describes apparatus useful for very large- 
scale operations that are more commonly met with in 
mining. 

Many more criticisms could lie made, but the fact 
remains that the book presents much new- material and 
is a very real contribution to the literature on this 
subject, it should be in every chemical engineer's 
library. 


by the author’s method might show* 
the same mathematical efficiency and 
yet the output in one cycle per unit 
of crude might make one process 
immeasurably more efficient com- 
mercially than the otheip. 

The sections on “Choice of Data” 
and “Sampling” are to be highly 
commended. There is no doubt that 
in many instances chemists and engi- 
neers collect many useless data at 
great expense while neglecting ob- 
vious data readily obtained with 
little or no effort. In the discussion 
of the boiler tests and in the sample 
calculations given it would seem 
rather dangerous to base extensive 
calculations on the results ordinarily 
obtained with an Orsat gas appa- 
ratus, and it would seem desirable, 
where such calculations are to be 
made, to suggest the use of a more 
accurate analytical method than the 
one used. The section on “Sam- 
pling” is very pprtinent and too much 
emphasis cannot be placed on its im- 
portance. The writer feels that 
similar fmphasis might well have 


Industrial Stoichiometry 

A Difficult But Necessary Subject for the Chemical Engineer 
Presented in a Common-Sense, Usable Way 

By John Morris Weiss 

(‘oiisultiiiK Olu iiiu nl Knuiiwvt , New York <’it> 


T HE chapter on the elements of 
industrial stoichiometry might, 
well have been entitled the elements 
of mathematical common-sense. The 
author has taken the attitude that 
figures should be our servant and not 
a bogy. The simplification of the 
methods of, calculation from one 
system of units to another by placing 
all figures on a molecular or atomic 
basis, though not new, is presented 
in a very dear and thorough fashion. 

This chapter also brings jo the at- 
tention of the reader a few of the 
t more useful approximations of phys- 
ical chemistry such as Trouton’s 
formula for latent heats of vaporiza- 
tion. These are indeed extremely 
useful and will often serve for the 
sufficiently approximate solution of a 
problem in cases where exact data 


are unavailable in the literature and 
where the determination of the exact 
data would entail a burden out of 
proportion to the resulting extra 
exactitude of results. 

The section entitled “Efficiency” 
would, in the writer’s opinion, be 
advantageously susceptible of en- 
largement. There are many types of 
industrial processes in which the 
way the yield figures are stated is 
•often puzzling and not co-ordinated. 
In the' single example given, the 
author 4 should have been more ex- 
plicit in his definition of “recoverable 
salt.” If he meant recoverable in the 
same state of purity as the original 
crude salt, his mathematical inter- 
pretation is the correct one. Some 
factor, however, should be introduced 
to distinguish two processes which 
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been placed on the selection •{ 
accurate analytical methods and care 
in the application of these methods 
to the materials of the process. 

On the whole, the chapter is stimu- 
lating and suggestive and represents 
a real contribution to chemical engi- 
neering thought The principles are 
sound and, I believe, most useful to 
the practical experienced man. In 
fact, I feel that in the hands of the 
inexperienced the •hapter may prove 
a dangerous tool. In Illustration I, 
if there* is soot from either incom- 


plete combustiort or a leakage of air 
in the setting of the boiler, the cal- 
culations of the various results 
might be seriously in error. No 
doubt such matters are considered in 
later chapters, which at the time of 
this review 1 have not seen. 

To the seasoned engineer, however, 
such matters are obvious, and to him 
the work is extremely useful, replete 
as it is with helpful suggestion and 
simplification of the mathematical 
problems with which we all have bo 
deal in our daily work. 


The Physical Basis for Chemical 
Engineering 

The Chapters on Fluid Films, Flow of Fluids and Flow of Heat Form 
an Engineering Background to the More Restricted 
Consideration of Special Equipment 


By Gkorge L. Mitchill, M.E. 

New York City 


T HAT part of this work 
dealing with “Fluid 
Films’' is descriptive, merely 
defining and declaring the 
existence of such films, and 
explaining their general ef- 
fect on the flow of liquids 
and the transfer of heat. 
Incidentally the existence of 
such films is shown to ex- 
plain the difficulty with 
which liquids commonly 
dissolve or absorb minute 
particles suspended in the 
air or other gas with which 
they are in contact. A clear 
conception of the nature of 
such films and their bearing on engi- 
neering problems can be drawn from 
this part pf the work. 

The treatment of the “Flow of 
Fluids’' thoroughly covers the broad 
field indicated by the title. Intro- 
ducing the conception of potential 
pressure and velocity head early, the 
authors show the manner in whicl? 
these are connected with the action 
of various types of devices used for 
measuring pressure and flow. After 
a discussion of the mechanism of 
flow through conduits, these devices 
are considered with reference to the 
effect of changes in volume, tempera- 
ture, viscosity, etc., on the indica- 
tions read on various types and the 
energy loss incidental to their use. 

in that part of the work devoted 
to the flow of heat, the authors de- 
fine and thoroughly consider the 
mechanisms of conduction, convec- 
tion and radiation of heat. Proper 
consideration is given to the effect 


Valuable technical books are being pub- 
lished continually; but it is only at rare in- 
tervals that a book is issued of such out- 
standing interest that it marks an epoch for 
its field. Such a book, to our mind, is “Prin- 
ciples of Chemical Engineering,” by Pro- 
fessors Walker, Lewis and McAdams of 
M.I.T. It is the first successful attempt to 
place thfc study of chemical engineering on a 
basis of rational fundamentals. As a con- 
tribution to the text-book literature of this 
subject it marks the beginning of a new 
attitude toward chemical engineering. 


of various complicating factors 
which so often intrude themselves in 
practice. 

In scope, these chapters afe not 
as broad as the titles, though they 
are in exact conformity with the title 
of the book. True engineering is the 
application of these “principles.” 

The scope and treatment are as 
applicable to mechanical or any other 
form of engineering as they are 
to chemical engineering, which is 
as it should be. The chemical en- 
gineer is expected to apply the 
principles of the science of chem- 
istry; but to produce commercially 
successful results he mu^t have re- 
course to the application of the 
•science of mechanisms. He would* 
hardly be expected to design heavy 
machines; but he would surely be 
expected to outline the piping sys- 
tem he required to handle his liquids 
or gases — that seems such a simple 
matter. However, the general de- 


sign of an econdfaidfel piping layout 
involves many factors and consider 
ations quite ftfreign to chemistry, 
but these will also be controlled to a 
considerable extent by the chemical 
•engineering. For example, piping a 
liquid at a certain temperature mAy 
so decrease its viscosity as to result 
in a distinct saving in power, offset* 
perhaps by the cost of insulating 
the piping. Thero may be a technical 
as well as an economical limit to this 
temperature. The chemical engineer 
must possess the knowledge to control 
both factors to be truly successful. 

Perhaps the above is a poor ex- 
ample, but it illustrates the point. 
A text book of chemical engineering 
should include the basic principles of 
mechanical engineering, with par- 
ticular stress on such matters as flow 
of liquids and heat. This one does. 

As to general scope and viewpoint,* 
then, this book is what it sets out to 
be. Now, is it a good engineering 
textbook as to the line 
drawn where principles end 
and specific commercial 
methods begin? It is. It 
is no condensed catalog of 
flow meters, oil headers, or 
pyrometers, notwithstand- 
ing that the principles of 
these and many other de- 
vices are considered. 

Does it lean too far the 
other way? Does it dwell 
on the discovery of this or 
that natural law or detail 
of experimental methods by 
which physical constants 
were discovered? It does 
not. The laws are stated 
and formulated, *the constants tabu- 
lated, and then the application is 
shown- which in the writer’s opinion 
constitutes engineering. 

Good engineering must be not only 
sound in its application of natural 
laws and physical constants, but 
must be reasonable. The formulas 
mathematically derived therefrom 
should be simplified by appropriate 
assumptions and approximations con- 
sistent with the degree of reliability 
necessary to commercial results. This 
book does so. The simplifications 
generally permissible or permissible 
in special cases are quite usually 
indicated. 

Much more might be said along 
these lines, in general quite favor- 
able tc the book, as judged from the 
part here reviewed. But the*e is 
a different point to be considered. A t 
text fpr students should be readable* 
and interesting, consistent with 
brevity and Complete mathematical 
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demonstration, \i it is to be of much 
use in connection ^with American 
methods of teaching. For my part, 
I found this text interesting reading. 
References are well placed and easily 


possible as to material and infor- 
mation. I am impressed with the 
references to up-to-date literature 
and experiments and also such mat- 
ters as the close consideration of 


found and the general arrangement fluid films in most problems in both 


is such as to avoid defeating the end 
of the work by breaking the student’s 
train of thought. 

All the above might be said with- 
out justifying the existence of the 
book as a text, especially if it is new. 
There are many such already. One 
might collect matter from this one 
and that one, arrange it differently 
perhaps, and evolve a new book satis- 
fying most of the requirements of an 
engineering text. But such a book 
might not be at all justified. A new 
book should contain something new 
— not only as to arrangement but if 


flow of fluids and of heat. Also 
the discarding of empirical friction 
coefficients and the general solution 
of flow of liquid problems by a for- 
mula and curves whioh take into con- 
sideration all the many factors in- 
volved. 

The authors should polish up some 
of their text, slightly change the 
form of a few formulas, stress some 
points differently and make a few 
typographical corrections. But I 
feel that the general arrangement 
and mode of presentation will stand 
the test. 


The Art of Drying 

A Subject Which Has Labored Under a Burden of Empiricism Is 
Brought by the Authors to the Dignity of a Science 


By A. W. Li shatter 

W. I.. Kli'lnrliri & ro t> ICngim-crs, New York City 

T HE art of drying deserves recog- 
nition as a science, and a help- 
hand to aid its ascent from 


mg 

among the rule-of-thumb trades to 
its rightful place with others deemed 
worthy of academic study. It is not 
difficult to see why this has been a 
subject relegated to the tender mer- 
cies of the plant mechanic for solu- 
tion ; the removal of water by 
evaporation seems so simple — only a 
few trays, a box, some pipe coils 
and perhaps a f/in, and presto! 
another drier is created. And at 
,the same time is created one of two 
mental attitudes: if the mechanic by 
chance happens to guess right, “dry- 
ing problems are tor simple to bother 
with scientifically”; 'but if he hap- 
pens to guess wrong, some one else, 
perhaps the office boy, is given an 
opportunity to outguess Nature! In 
either event, no attempt is made to 
discover the whys and wherefores, no 
data are collected, no progress is 
made. It is true that manufacturers 
of drying equipment have made 
^valiant attempts to find out why 
their functions — or other- 

wise; but such data, ail too often un- 
fortunately, are crystallized into a 
■ “One grain per cubic foot absorption” 
philosopher’s stone, or a collection 
of '‘designs of driers that have 
worked.” « 

It is a great step forward 4n the 
right direction, then, t to the 
authors of this work on tdtaorical 


engineering devote so large a part of 
it to this subject. One cannot help 
being impressed with the fact that 
they, among the leaders in their 
field, are convinced that sure, efficient 
and economical drying is one of the 


essential processes in modem indus- 
trial engineering. So also the reader 
is convinced of the inclusive back- 
ground of properly and scientifically 
carried out experimental work, with- 
out which the most erudite analysis 
is merely scientific guesswork. 

Everyone will acknowledge that 
the drying field is large; perhaps 
two-thirds of our industries require 
or use some type of such apparatus. 
It is, therefore, unfortunate that 
only a chapter has been allotted to 
contain within its bounds all that has 
been deemed worthy. Such concen- 
tration inevitably means generaliza- 
tion, with consequent danger of mis- 
leading the inexperienced who are 
unable to guide themselves con- 
cretely with only the general direc- 
tion pointed out. The interest which 
this book will create will, it is hoped, 
encourage the authors to enlarge on 
the subject and to include a resume 
of their experimental work, the re- 
sults of which, as is so clearly 
pointed out, are so necessary for the 
solution of specific problems. 

This chapter on drying is wel- 
comed as an earnest effort to place 
the subject in its deserved place 
among the other chemical engineer- 
ing processes; that those who refer 
to the book will be convinced that 
this has been accomplished is a fore- 
gone conclusion. 


Evaporation and Evaporators 

The Mechanism of Vaporization and Its Application in Various 
Processes of Evaporation and Types of Equipment 

By E. J. Winter 

Consulting Cluinical Engineer, New York City 

elusions 


P AgES 375 to 435 deal with evap- 
oration and evaporators. The 
mechanism of vaporization is ex- 
plained, the factors controlling it are 
enumerated; and all evaporation 
processes are subdivided into four 
classes, according to heat supply and 
vapor removal. Steam-heated evapo- 
rators have been given the promi- 
nence they deserve. The true im- 
portance of vacuum and multiple 
effect evaporators is explained, and 
the various considerations which 
govern proper design are carefully 
evolved. 

The evaporators themselves are 
‘subdivided into eight groups, accord- 
ing to design and method of oper- 
ation. Some of these groups are 
never met with in practice, although 
they are of real theoretical interest. 

The authors discourage the use of 
exhaust steam, basing their con- 


on prime movers of the 
highest class. Nothing is said about 
the auxiliaries. This question must 
be decided, in each case, by a heat 
balance of the entire plant, and not 
by a general rule. Where exhaust 
steam is used for evaporation and 
the feed water enters the boilers 
cold, the use of exhaust steam is very 
costly. 

The usual difficulties encountered 
during operation are taken up one by 
one and suggestions are made, in 
each case, for the diagnosis of the 
trouble and the remedy. The method 
of calculation for evaporator design 
is very carefully set forth, and two 
examples have been solved. The 
equations for multiple effect evapo- 
ration have been included, but in the 
examples shown the “trial and error” 
method is used, as is always done 
in practice. 
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Basic Principles of Distillation 

The Separation of Liquids From Liquids Placed on a Rational Basis 
• and Illustrated by Examples From Practice 

By E. J. Winter 

# ConsultlnR Chemical Engineer, New York Clt> 


T HE concluding pages of the book 
are devoted to a careful and 
authoritative exposition of the 
various distillation processes. The 
underlying principles in the separa- 
tion of immiscible, partly miscible, 
and mufually soluble liquids are ex- 
plained; the limitations of Raoult's 
and Henry's laws are shown; and the 
correct method of procedure is de- 
duced and applied in several ex- 
amples. The minimum reflux and 
the effect of various reflux ratios 
have been determined by calculation, 
and are shown graphically; and the 
number of plates required deduced 
therefrom. 

On page 602 a novel and very in- 
genious method is offered for calcu- 
lating the point at which the feed 
should enter the column. It is based 


on equal “enrichment rates” of the 
plates, keeping the rate of rectifica- 
tion constant throughout the column. 

The authors remark: "It would 
seem that in commercial practice the 
feed is often introduced too high up 
the column.” In a number of cases 
this is merely apparent and well 
justified. Sorel and Mariller tested a 
mixture of pure ethyl alcohol and 
pure water, and the authors based 
their calculations on these results. 
The distiller's high-wines, however, 
contain a number of troublesome 
compounds, among others the fusel 
oils. These are high boiling, very 
sparingly miscible in water, but com- 
pletely soluble in ethyl alcohol. The 
"exhausting” plates of the rectifying 
column — i.e., those under the feed 
plate — are poor in alcohol; fusel oil 
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forma constant bpjlifjp mixtures with 
water, evaporating at a lower tem- 
perature than etyyl alcohol In other 
words, the water in the immiscible 
mixture evaporates before the«alco~ 
,hol, and it becomes impossible to ex* 
haust the waste on the number of 
exhaust plates calculated by the 
authors. 

The two expressions for the free 
energy of separation of liquid mix- 
tures are no better than the assump- 
tions they were based upon, but the 
conclusions drawn therefrom are un- 
doubtedly true. Compared with the 
minimum work of separation, distil- 
lation-rectification is a very ineffi- 
cient process. 

Usually the chemical engineer has 
no other means at his disposal for 
the separation of liquid mixture. 
Occasionally, however, other (chemi- 
cal) means are available as well; and 
the surprising inefficiency of the 
method becomes evident by com- 
parison. This in nowise detracts 
from the basic importance of distilla- 
tion. 


Gas Producers — Their Design 
and Operation 

The Industrial Use of Producer Gas Is Increasing and Its Generation 
Is of Much Importance* to the Engineer 

By G. L. Montgomery 

Assistant Editor, Chcnu & Met. 


T HE use of various types of fuel 
gas is of ever-increasing im- 
portance, as the authors have pointed 
out in earlier chapters. As this use 
increases, the equipment for manu- 
facturing the gas must also increase 
in importance. Thus it seems to 
me extremely fitting that the subject 
of gas producers should be given 
a fairly thorough treatment in any 
work written primarily as a text for 
chemical engineering students. 

The subject is treated from the 
standpoint of description of an ideal 
producer, having reference to the 
governing factors in the design and 
operation of the various elements; 
the application of these principles 
in various commercially successful 
producers ; and the methods by which 
the production and efficiency of a 
producer may beffigured for varying 
conditions of operation. 

In the compass of an extremely 
small space, sufficient information is 
clearly and correctly brought for- 
ward to satisfy the needs of all ex- 
cept the engineer who specializes in 


producer design or control. In ac- 
cordance with the general scheme of 
the book, the chemical engineer is 
here presented with the basic facts 
which he needs to know about gas 
producers. 


T HE chapters on fuels and power, 
combustion and furnaces and 
kilns present a constructive, definite 
and conservative analysis of the sub- 
jects in question. It is ^pleasing to 
note that the authors have definitely 
expressed their views without the 
usual qualifications that leave the 
reader in doubt. 

The orthodox method of treatment 
in the usual considerations of fuels, 
power, furnaces, methods of heating, 
etc., is not as broad as it should be; 


Of particular interest is the de- 
velopment of the production com- 
putation. The authors have here 
applied their special type of equa- 
tion, which is of valoe in that It 
shows at all points what the unit, Is 
and provides an extremely easy ex- 
pression to check in case of error. So 
many cases of confusion in figuring 
the production of gas-making equip- 
ment have come to the writer's atten- 
tion that a grounding of the student 
in such a clear method seems the 
noteworthy poirft in this part of the 
book. 


perhaps we should b^ more concerned 
with the use made of heat than wtylh 
the process of making it. Alter all, 
the chemical industry is, like the 
metallurgical industry, more con- 
cerned with the quality and the cost 
of the product than with an abstract 
consideration of fuels, combustion 
and equipment. 

For these reasons, the chapters of 
this work such as that on furnaces 
and kilns, which deal with the equip- 
ment for utilizing heat, were of most 


Fuels — Their Combustion and Apparatus 

Since Fuel Is Basic to the Production of Heat, fts Use Is of Primary 
Importance to the Chemical Engineer 

By Joseph A. Doyle • 

Vi(‘«>-r*K>Hii]pnt W. S. Rockwell Co., New York City 
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interest Jo me %ikfafford an oppor- the authors, the book Rives a good 
tunity for future expansion prom- picture of the fundamentals and as a 
ising much good for the art. While text for the beginner in the art of 
in tr^any details m? experience does chemical engineering should prove a 
not run exactly parallel to that of work of real value. 


Humidity, Thermometry and 
Related Equipment 

The Design and ITse of Much Equipment of Great Importance to the 
Chemical Engineer Is Properly Founded on a Consideration 
of the Amount of Water Vapor Present in Some Gas 


By C. H Kimkkrly 


liinkK »Spia> l£<jM]jin» n 

T HE general plan of this part of 
the book is excellently worked 
out and indicates that it can be well 
adapted to use for a text where the 
details are explained by a person 
thoroughly familiar with the physics 
and mathematics of the subject. 
However, for use by a student or 
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practical engineer handling the en- 
tire field of chemical engineering, 
the very thoroughness and length to 
which the authors have gone in deal- 
ing with this phase of the work have 
a great tendency to cloud the under- 
standing of one searching for in- 
format ion. 


The definitions are well worded 
and as complete as is required and 
give a clear knowledge of their sub- 
jects. The use of problems to ex- 
plain the principles and operation of 
the practical side is admirable. The 
(harts are, however, not sufficiently 
explained, or their lines defined, to 
allow of their being put to practical 
use without a detailed study of the 
authors’ intention. 

The illustrations* are excellent and 
cover the distinctive types correctly ; 
but a few others showing the appli- 
cation of spray cooling ponds, evapo- 
rators, etc., would be of great help 
if the volume is used outside the 
class room. The authors apparently 
have a thorough knowledge of the 
subject and have given it a deep and 
excellent treatment, and the hook, if 
used under direction of a competent 
instructor and as a text book, should 
meet a decided need and be of much 
value. 


Crushing, Grinding and Separation 

A Subject of Growing Importance to the C hemical Engineer 
Ih Well Covered in This Book 


By Edward H. Kohik 
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tegrators. Ball mills are extremely 
popular, particularly in the mining 
lield, the Marcy and Hardinge types 
being desen bed briefly. The ways 
in which the fineness of the product 
of a hall mill may be regulated are 
well stated, though exception might 
be taken to the statement, “There is 
a certain amount of grinding or shear- 


Assist.oil Kilitui / mjuu 1 1 in 

C RUSHING and grinding and the 
mechanical separation of mate- 
rials form an important part of 
many chemical processes. The au- 
thors are well advised in devoting 
sixty -seven pages of the book to these 
subjects. After discussing 4iriefl> 
the theoretical side of crushing and 
grinding, the factors on which the 
selection of machines is based are 
outlined. Apparatus is logically 
-classified in four divisions: pre- 
liminary breakers, intermediate 
crushers,* hue cf ushers, and fine pul- 
verizers. For breaking the largest 
pieces, jaw or gyratorfy crushers are 
ordinarily used, three forms of the 
former and one of the latter being 
described briefly!" The Symons disk T TPON opening this chapter and 
machine (incorrectly spelled “Sy- U thumbing 
monds) is the only form of apparatus 
mentioned under the head of inter- 
mediate crushers, though the use of 
gyratories and rolls is somewhat 
more common for the size of feed in- 
cluded in this designation — i.e., 1 - 


ing action taking place in the mill, 
due to rolling of the balls, but its im- 
portance is small compared with the 
action of the falling balls.” 1 am 
inclined to think that attrition is the 
chief way that grinding is accom- 
plished in a ball mill, particularly 
when the smaller sizes of balls are 
used. 

Speaking generally of the chapters 
under review, the treatment may be 
said to he good though brief. For 
more complete data, such a book as 
Allen’s “Handbook of Ore Dressing” 
or Truscott’s “A Text-book of Ore 
Dressing” should be consulted. 


Filtration — Theoretical and Practical 

The Subject Is Covered From the Standpoint of Design, 
Operation and Utility 

By Arthur Wright, M. E. 

Fllti at Ion lOiiKin.-crs. Ijk.. New York City 


to 2 in. Rolls, however, are described 
under the heading of fine crushers, 
aloft# with rotary crushers, stamps 
and the Chilean mill. 

The section on fine pulverizers in- 
cludes descriptions of cylindrical and 
conical ball mills, tube mills, centrif- 
ugal roll mflls, burr mills and disc- 


over its pages the 
reader is confronted by a formidable 
array of mathematical formulas; 
differential and integral calculus that 
may well make him fumble back for 
facility to the math of his sophomore 
>ear. The ’chief interest of the chap- 
ter lies in its treatment of “filter calcu- 
lations” and derivations of formulas. 

In contrast to the skimpiness of 
some parts of this chapter, the para- 
graphs on “Filter Calculations” are 
not stinted. We must respect the 
mass of experimental work under- 
taken and the thoroughness with 


which it has been done. This is in 
deed most important in its endeavoi 
tc- point the way from loose rule-of 
thumb methods by reducing fill rat ior 
principles to mathematical equations 
The authors have made a consider 
able advance and their work can wel 
be commended. 

To sum up, the value of this bool 
is academic, not practical, but it i 
none the less important for that. I 
is a real contribution to the art o 
filtration and shoulfi give rise to in 
creased efforts to reduce to mathe 
matical terms the varied performape 
of our present-day filtering apparatus 
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High Temperature 
Refractory 

The Celite Products Co. for a num- 
ber of years has had an insulating 
trick on the market known as 
“Sil-O-Cel,” which has been used for 
the insulation of various types of 
furnaces, boilers, ovens, kilns, etc. 

Quite recently this company has 
developed a calcined brick known as 
Sil-O-Cel C-22 brick, which is used 
for severe conditions where the un- 
burned brick might be subjected to a 
temperature high enough to cause 
shrinkage. These C-22 brick are 
recommended for use where the in- 
sulation will he subjected to tem- 
perature^ in excess of 1.(550 deg. F. 
and can he successfully used without 
any danger of shrinkage at tempera- 
tures in excess of 2,000 deg. F. They 
are composed entirely of Sil-O-Cel 
and for this reason have a high in- 
sulating value. They also have an 
unusually high crushing strength for 
an insulating brick. 

These brick are for service at ex- 
treme operating temperatures and 
are especially well adapted for use in 
the combustion zones of power 
boilers, in furnaces, kilns, etc., which 
operate at temperatures in excess of 
2.500 deg. F. 

Pressure Regulator 

This is a new regulator forthepur- 
pQse of regulating the control and de- 
livery of acetylene, oxygen, hydrogen 
and other high-pressure gases. It is 
designed to maintain a constant pre- 
determined pressure regardless of 
fluctuations in the initial pressure 
line and variations in consumption. 
This regulator is simple in design. 
The front cap contains an adjusting 
key, a top spring button and a tension 
spring. The body contains in front a 
flexible metal diaphragm, soldered on. 
Over this diaphragm is screwed a 
bronze diaphragm plate or spring 
button to hold the tension spring. In- 
side this body is a §xed nozzle con- 
taining a loose operating pin. Over 
the nozzle is loosely assembled the 
valve sleeve, which has a roll of gas 
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ports drilled through its circum- 
ference and carries the valve seat. 
The seat closes against the nozzle 
by initial gas pressure on the valve 
sleeve *and pressure of a compensat- 
ing spring resting in the recessed 
lank coupling. The loose operating 
pin inside of the nozzle is actuated at 
one end by the deflection of the dia- 
phragm and at the other by pressure 
of the valve sleeve. 

It will be noticed from the above 
description that the regulator closes 
with the gas pressure and not 
against it. This enables the sealing 
to he effected by pressure of several 
pounds instead of hundreds of 
pounds, as would be the case if the 
sleeve were yoked to the diaphragm, 
in this design the sleeve is entirely 
independent of the diaphragm. An 
equilibrium is maintained in the 
regulator at all times, throttling the 
supply when the desired pressure is 
built up and opening instantly when 
the consumption lowers the pressure 
and an increased supply is needed. , 

This regulator has been simplified 
in all particulars from the old design 
and has been reduced in size and 
weight. The valve seat is now T sub- 
jected to much less wear and, being 
held in perfect alignment, it works 
with accuracy for many months 
longer than the seat of the old-style 
regulator. 


Neither volume of gas nor accuracy 
of regulation has been sacrificed in 
simplifying the construction. On the 
contrary, the manufacturer claims 
for this regulator that it will act 
with more directness and regulate 
within closer limits, in addition to 
maintaining its efficiency of regula- 
tion for a longer and harder period 
of service. 

The regulator is adapted for use 
with various gases by a change of 
the gages shown in the illustration. 
The rear connection is also change- 
able so that the regulator can be at- 
tached to various types of containers. 
This regulator is the invention of 
A. F. Jenkins, who has long been 
associated with the acetylene indus- 
try. It is manufactured and sold by 
the Alexander Milburn O o. of Balti- 
more, Md. 
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piesMiir gas ti anHinission, ami industrial 
piping. 

The Fovnono Co. Foxhoro, Mark. — A 
m w issim- of tin- Coj^lmro Co.’s general 
mining. Including main reeent bulletin* of 
this company, issued under date of April. 
l‘iL'3 The subjects include all types or 
Fnvboro refolding ami indicating instru- 
ments 

Knapp Metal Parrel & Pack ac|£lCo. op 
NVvvpa, San Cr.iiaiseo, Calif — leaflet dc- 
snlbing t lie Knapp knock-down metal bar- 
i el with looking head, 

Phown Hotsttno machinery Cb.. Cleve- 
land, Ohio- -Catalog F A catalog describ- 
ing file new Hiownhoist single roll eoal 
« rushei Catalog VI A rattling describing 
the new Jhownhuist belt conveyor idler. 

Li\k-Pktt Co Chicago,*lll — "Rook 480. 

A mw Link Hell mining describing th© 
com pom's lim of eleetih hoists and over- 
head tia\ cling eiaties This hook Is well 
illusti tiled witli mu n v suggestive applica- 
tions of Link-licit hoists ami cranes. 

Continental Pipe Mw. Co., Seattle. 
Wash — Catalog 18 A new and very com- 
plete catalog on \aiious t> pi a of wood pipe 
and flumes numufaet ured by this company, 
The book is well Illustrated a’ d contains 
many tables of vulue to the engineer. 

The Fsterltnw-Anopr Co.. Indianapolis, * 
Tnd — Pn'h*ln * A bulletin describing 
\ nitons n<’w ; uses for the Estcrline type of 
graphic instruments. 

I’ENNSYT VANIA Pi KXl»LE METALLIC Ti ll-* 
I no Co , Philadelphia, f’a. — bulletin 5f»-B. 

A mw bulletin describing the f'Penfl^x” 
type of all-metal heaw-dtily hose and' 
couplings for lank car unloading. 

The Roto Co , Hartford. Conn. — A new 
catalog describing the Roto line of tub© 
cleaners for boilers, economizers, condens- 
ers, evaporators, feed water heater© and 
other tubular equipment. 
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Developments’ of Interest to the 
Chemical Engineer 

Drying, Catalysis and Crystallization Amqng: Fundamental Processes 
Stressed in Recent Patent Specifications 

F EW UNIT PROCESSES ill chcmi- patented a tunnel drier for drying a new waste heat ^ DRIER 
cal engineering have been more m- bricks and other pottery materials be- 
tcmsively studied or more extensively fore they are baked in a kiln. Among is heated in two ways. In the first 
developed than drying. Driers have other interesting features, it utilizes the place, hot air from the cooling zone of 
been used for many years, but until waste h^at from the firing kiln to dry the kiln comes into direct contact with 
quite recently their development bas the pottery or brick. i the bricks as they are dried, and again 

been empirical. Perhaps within the last The principle of the drier is illus- the fiue gases from the kiln itself are 

decade modern drying has come into its trated in the accompanying diagram. It led through the drying chamber in 
own. It is, therefore, with rather un- consists essentially of three longitudinal pipes, over which circulates the air 
usual interest that patents on drying chambers, two drying chambers on that comes in contact with the bricks 
equipment are studied. W. M. Schwartz either side and an intermediate circulat- and dries them. The gases from the 
and E. B. Ayers, of Philadelphia, have ing chamber in the center. The drier cooling part of the kiln enter from the 


Review of Recent Patents 



American Patents Issued May 15, 1925 


The following mitnbiis hriv* In rn -< - 
loctetl fioin the latest available issu* ot 
the Official (Ui^th of Hu- I tilled Stale*- 
Pntent Ofllee hi hum' Hu \ a pp»“ 1 » to 
have pei t i m • n t inteiest foi C/n m «( M> 1 
readers The.\ will bo kUhIioi! l.t t • 1 In 
Clu in. <( Mit.'s hI udf, and IIiomo which. m 
our Judgment, ,uc most Aoithv will b< 
published In ah^tiio-t It 1- leiognu'd 
Unit we oa uuot aidti ipalo 0111 

miders' inteiest'*. .mil aciotdingh this 
adviiiioo list is published foi Hi* lu-noili 
of those who mi;ii not ran to await out 
Judgment and sy imp'd*'. 


1,4r, I 870-871 \ it 1 .1 1 ion \pp.it .ilus 

iirul i’roeens |<u N It t titiiiK Cellule** H 
V. Walk-,, Nowai 1 k. N .1 

1,4.54.873-- -M» tliod ol Handling (Jnsis 
and iTodm t Containing 1 hxsolv ed* C, is 
11. C. I*. Weber, Pittwhuigh, Pa. as- 
signor lo Wi st inglmus* Kloo. Nr Mfg. (!o„ 
Kast rittsbui gh. Pa. 

1.151.871 Hi a, IlmuUlng Column II. 
C I’ Wohet. PUtsbuigh l*a , as.-ignoi to 
Westinghousi Compam 

l.t.M.lUd Moans foi S* puratiug th<- 
LUpild and Solid Compon. uts of Mix- 
tures of LI*|Ul*N and Solids A .1 
Arbuoklo. .lolintine.simrg. Transvaal, 
South Afi lea. 

1,4 5 1.0 1 5— Arid Rce.lv el V. L. 

rfannoiisehinidt, .Iona, llnm.inv. 

1, 161, 959-961- -Cellulose J'JIbei , <_ • llu- 
Uisev\ialk\ l-IOthoi and Composition 
Containing* VHuIimic Derivatives, llemy 
1 if... fiw I'.iiiil.in l.'.n l- 1 . 1 nil 


Containing* VHuIimic Derivatives. llemy 
Dreyfus. liondon. England 

1 .' I f»r»,nnr>- - Hi <>o- «ts of Piodming Au- 
la drolls Motalih *ldoi Ido it S K 11 U- 
pntriek. Han Pablo, and E S Morgan, 
ib-rkoley. Calif.. assignoi.*- t" Stmdaid 
Oil Co of California 

1.155.015 — Soap E. C Atkinson. Iiuli- 
nnupolls, l^d., assignor lo Anuiuan 

'Hominy Co., Indianapolis. 

1.455.016— Pro* oss of Pieserving Cot- 
ton Seed. E C. Atkinson, Indianapolis, 
l tut. 

1,455.059** -Cooling Moans fm Exhaust 
Mains. .1 Van \i konn, Pit Isbut gh, Pa, 
assipnot to llu* Koppets Co., PtUsbmgh, 
Pa. 

M 55,000 Pro< oss of Keeoveting Imn 
Oxide and Othei PiodueU Prom Spent 
Hun Sludge. C V Ha eon, Mohwith 
N. J. 

1,465,072- Dehydration of Alcohol. 
II. E. Hue. Hosellr, N. .1., assignor to the 
Standard Development Co 

1,455,088 - Electrically Operating 
Treating Chamber for Hydrocarbon 
Vapors and Gases. .1. L. McCabe, Wlch- 

ild p 

MSB.tM— Electric Dehydrator. F. W. 
Hama, I^o* AnRtde^ Calif , assignor to 
the Petroleum Rectifying Co.. San 
Francisco. 


1,155.156— Appaiat us for Refiigera- 
I ion It. A Willson, Spokane, Wash., as 
slgnoi o| 0110 -half lo E. N Mai tin, 
Spokane 

1,155, 1M — 1‘iiinaco (las Ptodlieei C 
E Wentzol, Davton. Ohio, assignor to 
liiternulional Clav Ahuhinery Co.. Da>- 
ton 

f. 155,200 Insulating Composition for 
Eleitmal \ppaiiitus V .1 Croton, Jr., 
Meilden, Conn, assignor to Conn. Tel. 

A Elec Co. Meridon 

1,155,238- lining Appliance. H. J. 
Hosoli, Now A oik. 

1,155,25 1 -Ctilization of Edible Eats 
M Kalin, New Yoik assignoi to In- 
ti a\ on (5> . Now Yoik. 6 

1 155,20:1 — Method and Appai atus for 
Testing Cast-ous Mixtuies. (J. Oberfell, 
Tulsa, Okla. 

1.455,261 - Easily and Neutrall.v Solu- 
ble Double Compouruls o| I - A 1 1 y 1 - tt . 7 - 1 ) l - 
niethvl Nantliim*. E. I’roiswa-rk. P.asol, 
Sw it /,01 land, assignoi to the Hoffman- 1 .a 
Hoilu- (’bemical Works, Now Yoik Cit\ 
1,155,284 — Hurning Sulphur II S. 
Davis, Pittsburgh, Pa., assignoi to 
Texas (tulf Suiphur Co. Now Yoik 
Cit v 

1,155,299 — Method of Evaporating 
Ammonia Liquoi E. I*’ Mai qua rd. 
Clati ton, and C. W. Littler, Swis.svale, 
Pa 

1,455, .109— PioptiKive Hlastlng Explo- 
sive A .1 Stranc, St Paul, Alum., as- 
signor to the Atlas Powdei Co., Wil- 
mington, Del, 

1, 155, :{76-7— Process of Converting 
Oils and Anput at us Therefor. J H. 
Adams, Elatbush, N Y , assignor to tb<' 
Texas (’O., Houston. Tex 

l, 155.II92 — Vpparatus for Drying 
Chai ges for Shaft Eumaies E Diepscli- 
lag, Hioslau, Cernmny. ‘ 

1 .455. 11 1 — Absorbing and Furlfving 
Composition. J. C. Tate, Oakland, (hilif. 

1,455,436 — Art of Filtration. G. H, 
Eieid. Culver. Ind., assignor to Stand- 
aid Oil Co , Whiting, lnd. 

1.455. 137 — Petroleum-Distillation Proc- 
ess. V. T. Gilchrist, Han Francisco. 
Calif., assignor to Huperioi Pio<css Kc- 
llnlng Co., Sun Fianclsio 

1,455,148 — Process of Manufacture of 
Dtpiien.vlonedlketones Eiom Anthracene 
1 Comiwmnds. G. Peters, Worms. Ger- 
many. <■ 

1.455.456— Ball Mill U L. Sweet and 
M Motley, Wallace, Idaho. 

1.155.169 — Alethod of and Apparatus 
for Separating Coal anil Like Substances 
and Impurities Mingled Therewith. W. 
D. Althouse, Philadelphia, Pa. 

1 455.471— Method of Preparing Pulp. 
C. Buche-Weig, Portland, Mo. 

1,455,486-7-8— Dyes of the Acridine 
Series and Their Manufacture (2 pat- 


ents). Dm .s of Hip BPiizone-NapthaJene- 
A< inline S* ties and Then Manufacture. 
11. GrUiihagen, Herliu, Gcrrnanv, as- 
signor 1 1 > Hie Chemical Foundation, Now 
Yoik ( ‘It i 

1.455,49.* -Mercury Derivatives of 
Aromatic Compounds and Process of 
Making Same. A. lvlages, Mngcleburg- 
Sudost, (himany, assignor to tin* Chem- 
ical Foundation, Now York City. 

1,455. .505 Eiltenng Appai atm W 
Paterson, London, England 

1,155,508 Piocoss of Making the 
Chloi mated Products of Methane E H 
Hicsonfold, Hioiboig, (iemiam. assignoi 
to the Chemical Foundation, New York 
Ci tv. 

1,455,509- Method of liefining .Mix- 
tuies of Chlorides of Naptha |eli*'M Solv- 
ing as Substitutes foi Rosin K Ru* kei , 
Berlin. Gennanv, assignor to the Chemi- 
cal Foundation, New York City. 

1,455.5*27 — Coke Oven J* Gotlarl. 
Hrussels, EUlgium, assignoi to the Hel- 
gian-Amei lean Coke Ovens Coip, Wil 
mington, Del. 

1,455,51 1 - Rubber or Rubber-Coated 
Article L. AI inton, Manchester, Eng- 
land 

1,4.55.516 — Process of Ti eating Bitu- 
men or Cellulose-Containing Substances, 
I. Mosciiki, Lvvovv, Poland. 

1.455,591 — Process of Treating Paper 
Stock. F. P. Millet , Downinftton, Pa. 

1,455,598 — Aromatic Hydrocarbon Ce- 
ment. W S Barrie and L Chadwick, 
Sdwyn, (Queensland. Australia. 

1,455 630 and 679 — Preparation of 
Starch and .Sulphuric Acid J. A. Lloyd, 
Coventry, England, assignor to Court- 
raulds, Ltd., London. 

1,455,642 — Still. J. M. Mahoney, Hous- 
ton, Tex. 

1,455,655 — Process of and Ateans for 
Tanning Hides. V. Peradotto, Gallenca. 
Turin, Italy. 

1,455,707— Recovery of Ether. J. H. 
Brt'geat, Paris, France, assignor to Bre- 
geat Corporation of America, Wilming- 
ton, Del 

1,455,728 — Process for the Removal of 
Water From Colloidally Dissolved Sub- 
stances Such as Crude Peat, Coal Sludge 
and the Like. H. Horst, Ueidingen. 
Germany, assignor to Gesellschaft ftlr 
Maschinelle Druckentwasserung rnetbe- 
schrtirikter Haftung, Uerdlngen, Ger- 
many. 

* 1,455.762 — 1'roee^ii of Recovering Cork 
and Other Products From Bark. G. C. 
Howard, Seattle, Wash. 


Complete specifications of any United 
States patent may be obtained by remit- 
ting 10c. to the ConAniasioner of Patents, 
Washington, D. C. 
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floor of the circulating: chamber by 
means of dampers, which can be regu- 
lated, and mix with the air that is be- 
ing: circulated by means of fans at the 
top of the circulating chamber. The 
accompanying diagram illustrates a 
cross-section of the kiln and shows the 
flue underneath the floor of the circu- 
lating chamber, through which the air 
is admitted to the drier. It also shows 
the pipes 23 and 25 which contain the 
flue gases from the kiln. 

Bricks are loadu^ on cars that are 
pushed through the tunnel drier by 
means of a hydraulic ram, both sides 
being operated at the same time. The 
diagram does not show deflectors which 
control the flow of gases nor the stacks 
and headers by which the flue gases are 
led from the kiln through the drying 
chamber in pipes and on to the stacks. 
This is described in Patent 1,451,580, 
issued April 10, 1923, and assigned to 
Proctor & Schwartz of Philadelphia. 


Catalysts Improved by Grinding 

Metallic nickel used as a catalyst in 
the hydrogenation of fatty acids and 
their esters and glycerides can be pro- 
duced by treating a nickel salt with 
metallic zinc, but the resulting nickel is 
only weakly catalytic. If, however, the 
zinc is used in granular form and the 
reaction takes place under grinding con- 
ditions, as for example in a ball mill, 
the resulting ryckel powder lias a very 


much higher catalytic activity. This 
process was patented by George A. 
Richter, and assigned to the Brown Co.' 
of Berlin, N. H. (>,451,113, issued April 
10, 1923.) It is further noted in this 
•patent that nickel which is produced 
from nickel sulphate has a higher ac- 
tivity than that produced from nickel 
chloride. The precipitated nickel Is set- 
tled out and is washed free from zinc 
salt solution, after which it is dried in 
an inert atmosphere or under vacuum. 


Trend of Invention in the Paint and 
Varnish Industries 

Byproduct Recovery and Special Paints and Enameling Compositions 
Are the Subject of Late Patent Developments 

A T LEAST six of the many patents air-drying fatty oil, with a condensing 
. issued during the month of March point below 75 deg. P. (1,447,954, istfued 
and April are of interest to the paint March (i, 1923.) 


A Useful Idea in Producing 
Halogen Acids 

When silicon tetrachloride is treated 
with water, silicic acid and hydrochloric 
acid are formed. This, however, does 
very little good in the manufacture of 
hydrochloric acid, because the silicic 
acid comes down as a gelatinous pre- 
cipitate, which is practically impossible 
to handle on a commercial scale. On 
the other hand, this reaction might be 
useful if it took place at a temperature 
above the dehydrating point of silicic 
acid. Then the material would come 
down in a dry state and the hydro- 
chloric acid would he evolved as a gas. 
This is substantially the process 
patented by F. S. Low of Niagara 
Falls and assigned to the Weaver Co. of 
Madison, Wis. In carrying it out, he 
suggests vaporizing the silicon tetra- 
chloride with a blast of steam. The re- 
action .then takes place in a chamber 
in which the temperature is kept well 
above the dehydrating point of silicic 
acid.. The silica drops to the bottom 
and may be removed by means of a hop- 
per, whereas the hydrochloric acid 
vapor is evolved through a system in 
which appropriate absorption can take 
place. (1,451,399, issued April 10, 1922.) 

A Continuous Crystallizer 

• Another patent is interesting, as it* 
involves a principle that is coming to 
the fore more and more — that of con- 
tinuous crystallization of particles hav- 
ing a definite size. The crystallizer of 
Truman E. Stevens of Omaha, Neb., 
contains scrapers made of large wire or 
heavy bristle brushes. The fine crystals 
are thus formed on the surface of the 
tank, which is cylindrical, and are im- 
mediately brushed off by the brushes. 
This keeps the tanft free from an in- 
sulating layer, allows rapid cooling, and 
feeds the whole tank with fine crystals 
which grow to larger crystals as they 
travel to the bottom, of the crystallizer, 
where they may be removed through an 
appropriate chute. (1,450,992, issued 
April 10, 1923, and assigned to Potash 
Reduction Co., Hoffland, Neb.)* 


and varnish industries. Paul W. Web- 
ster, of Perry & Webster, New York, 
has described an oxidizable oil that can 
be recovered from the fume-collectors 
over paint and varnish heating kettles. 
The product ho obtains is useful as a 
froth- producing material to be used in 
the flotation process. A non-corrosive 
paint consisting essentially of ferric 
oxide, zinc oxide and copper oxide is 
the subject of a patent by A. C. Tutc 
and Levi F. Snelson. A pure white 
paint “of a lasting, permanent nature 
which will be proof against the action 
of fire, acid, sun. water and rust” is 
specified in a similar patent by John T. 
Laurence. Two of the patents refer 
to varnish gums. James McIntosh has 
patented a synthetic gum made by the 
condensation of a phenolic body with a 
ketone. Carleton Ellis’ patent relates 
to a paint the vehicle of which contains 
cumaron resin. This paint dries to a 
flat or dull surface in contrast with the 
glossiness of ordinary paint. Herman 
F. Willkie, of the U. S. Industrial Alco- 
hol Co., has obtained a novel enameling 
composition containing pyroxylin, 
which, although applied as a single 
coat, dries to form a dense opaque sur- 
face, very much like the highly glossed 
surface obtained with varnish. 

Recovering a Marketable 
Byproduct 

In paint and varnish manufacture 
various types of drying oils, such as 
linseed, tung, china wood and soya bean 
oils, are boiled together with the resins, 
gums and pigments in kettles, which 
are usually provided with fume-collec- 
tion equipment. These fumes given off 
consist of various vapors and volatile 
oils, together with some comparatively 
permanent gases. Examination of 
these fumes has shown that they con- 
tain an oil distillate that may be sepa- 
rated by condensation. The condensers 
consist of tubes cooled by means of air 
or various liquid refrigerants. By 
drawing air into the condensing tubes 
the distillate is oxidized during the 
time it is condensing. The stable liquid 
obtained from these condensers is an 


Non-Corrosive and Special Paints 

An example of the non-corrosive 
paints obtained by Tutt and Snelson 4s 
made by mixing 70 parts of dry ferric 
oxide, 10 parts of dry zinc oxide and 10 
parts of copper oxide and thoroughly 
incorporating them with about 60 parts 
of raw linseed oil. Small quantities of 
either waste or reclaimed rubber aftd of 
raw amber are also incorporated with 
the oil and form a part of the paint. 

The rubber gives an adhesive quality, 
while the amber supplies the gloss. 
(1,448,284, issued March 13, 1923.) ' 

The formula for the paint made by 
Lawrence is as follows: Poppy seed oil 
80 parts, barium sulphate 12 parts, 
?»odium carbonate 12 parts, prepared 
white zinc oxide 24 parts, white lead* 12 
parts, zinc sulphate 16 parts, silica 12 
parts, ground white antimony 6 parts, . 
commercial yellow rosin 6 .parts, and 
water-white rosin 6 parts. All of the 
ingredients except* the rosin are mixed 
together at approximately 600 deg. F. 
for about half an hour. The non-cor- ■ 
rosive properties of this paint are 
claimed to apply for both jyood < and 
metal surfaces. (1,450, §88, issued April 
3, 1923.) 

Synthetic Gum and Cumaipn 

The patent on synthetic gum, which 
is assigned to the Diapiond State /ibre , 
Co., provides for the condensation of 
phenol, or a phenolic body, with a ketone 
Huch as acetone or mqthylethylketone, 
in the presence of sulphuric acid, bro* 
mine, sulphur, pyridine, or any other 
suitable catalytic agent. The resulting 
gum after it has condensed to a solid* 
form is placed on an oven and subjected 
to a temperature of from 120 to 1&0 
deg. C. for fnrni 10 to 12 hours. A 
yellow or orange gum having a meltipg 
point of about 80 deg. C. and a high * 
luster is obtained which is espeoiajly 
valuable as a shellac substitute. It is 
soluble in alcohol, benzol, acetone and * 
most other organic solvents, although 
it is insoluble in water. (1^448,666, 
issued March 13,. 1923.) 

The patent by Carleton Ellis provides 

» 
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for the use of a 88 to 46 per cent solu- 
tion of hard cumar^n resin (m.p. 90 
deg. C.), which is mixed with 5 lb. 
lithopone and put* through a paint 
grinder. This paint thus obtained when 
applied to a wooden or other surface 
dries to a flat finish. For a red eoloi, 
iron oxide may be used instead of litho- 
pone, the following proportions being 
necessary: 225 lb. mineral red, 57 lb. 
eumaron resin and 80 lb. heavy benzine. 
The use of various other pigments, Mich 
as ocher, umber and brunswick green, 
may be desirable in order to obtain a 
variety of colors. (1,451,092, issued 
April 10, 1923.) 

Pyroxylin Enameling Composition 

The object of the patent by Willkie 
was to provide a composition that would 
give an enameled surface, similar to 
varnish, by the application of a single 
coat. The enameled coating obtained by 
this composition, although it is applied 
as a single coating, is in reality made 
u n of a lower layer of a dense opaque 


character and an upper varnish-like 
layer that gives the coated surface a 
high gloss. A cellulose ester such as 
pyroxylin is dissolved in a solvent mix- 
ture made up of 75 per cent by volume 
of ethyl alcohol having a strength of 
approximately 90 per cent, 23.75 per 
cent of anhydrous ethyl acetate and 
1.25 per cent of diethyl phthalate. The 
last named is the so-called high-boiling 
solvent and it remains in the upper part 
of the hardened film as a latent solvent 
of the celjulose ester,* thus cementing 
together the particles of precipitated 
ester, which form the lower layer of the 
coating. 

It is pointed out that other cellulose 
esters, such as cellulose acetate, may 
be used ami that the ethyl acetate and 
alcohol may be replaced by various 
solvents such as acetone, methyl ace- 
tate, etc. Furthermore, the diethyl 
phthalate may be replaced by various 
other compounds, such as ethyl aeeto 
acetate, triacetin, etc. (1,449,157, is- 
sued March 20, 1923. and assigned to 
IT. S. Industrial Alcohol Co.) 
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Synopsis of Recent Literature 1 


Foundations and Floors 

The subjects of foundations, floors 
and ceilings is a highly important one 
to the executive who contemplates in- 
dustrial building. G. L. II. Arnold, in 
his series on “Buildings From the Man- 
ager’s Viewpoint,” in Management 
Engineering for May. 1923, points out 
that good foundations properly sup- 
ported, floors of ample strength and 
ceilings free from (distinctions are 
prime requisites of the goo<k faetoty 
building. 

Foundation* — The foundation must 
first be strong enough to bear the build- 
ing load. It must We supported in such 
a way that settlement is reduced to a 
minimum and cracking prevented. To 
attain this latter point bearing surfaces 
must btkx'iniplc and, if the soil is poor 
in bearing qualities, piling must be 
used. Finally, foui^lations must be 
properly waterproofed to a point well 
above the water line. 

Floor h — The points to consider in 
flooding, after the prime one of adapt- 
ing the floor material to the type of 
manufacture to be conducted in the 
building, are: t 

1. It should be smooth, and free from 
nails, bolts and other projections; also 
from holes and splinters. 

# 2. It should be dry, of low heat con- 

ductivity, durable, and easily cleaned. 

8. It should be constructed .strongly 
enough to bear at least four times the 
static load, and six times the moving 
* load which may be placed upon it. 

4. It should be as nearly noiseless as 
possible. Noisy floors may wear well, 

, hut the noise of the feet, truck wheels 
and machinery irritates the workmen. 

5. It should not be slippery, nor made 
of material which will wear slippery. 


0. Regular inspection of floors should 
be made and defects repaired promptly. 

Ceilings Lighting and the probable 
requirements for pipes, shafting and 
belts will be the important factors to be 
considered in connection with the ceil- 
ings. For lighting purposes the flat 
slab ceiling is best, while if much 1 pip- 
ing and shafting is to be run the 
beamed type with its smaller column 
beads is better. In general, a proper 
compromise must be made to suit the 
particular industry. 

Seihourd Liquid Purification 
Process 

An answer to the paper of R. 11. 
Broker, recently published by Go* Age- 
Record and synopsized in these pages, 
from the pen of F. W. Sperr, Jr., of 
the hoppers ('o., appears in Go* Age- 
Fraud for May 19. Mr. Sperr says in 
part: 

The paper by Mr. Broker is to be 
welcomed as a fi\.nk statement of the 
difficulties likely to be encountered by 
a gasworks management which under- 
takes to design and build its own liquid 
purification plant. It should perhaps 
have been stated plainly in the paper 
that, at the request of the Racine man- 
agement, the design and construction 
of the plant were done by themselves 
Ideally; l^ut doubtless Mr. Broker in- 
tended that this should be brought out 
in the discussion. In fairness to the 
“Seaboard process,” it should be em- 
phasized that there are five other plants 
in operation using the process under 
all sorts of conditions, and that these 
are all operating with a high degree of 
efficiency and to the satisfaction of their 
owners. 

From the local conditions at Racine, 


Important Articles 
In Current Literature 

t 

More than fifty industrial tech- 
nical or scientific periodicals and 
trade papers are reviewed regularly 
by the staff of Chew. & Met. The 
articles listed below have been se- 
lected from these publications be- 
cause they represent the most con- 
spicuous themes in contemporary 
literature, and consequently should 
be of considerable interest to our 
readers. Those that are of' unusual 
interest will be published later in 
abstract in this department; but 
since it is frequently impossible to 
prepare a satisfactory abstract of 
an article, this list will enable our 
readers to keep abreast of current 
literature and direct their reading 
to advantage. The magazines re- 
viewed have all been received within 
a fortnight of our publication date. 

Mitsciierlicii Pulp. Arthur S. 
M. Klein. Paoer Trade Journal. 
May 17. 1923, Technical Section, 
pp. 180-184. 

Finding Steam Losses From 
Steam Costs S. II. Childs. Papa 
Trade Journal , May 17, 1923, Cost 
Section, pp. 52-53. 

Denatured Aigohol in Canada. 
Ross E. Gilmore. Canadian C hem- 
wiry and Metallurgy, May, 1923, pp. 
110-118. 

Canada’s Chemical Trade. S. J 
Cook. Canadian Chemistry and 
Metallurgy, May, 1923, pp. 135-138. 

Turpentine. G. H. Pickard. 
American Pa nit Journal , May 14, 
1923, pp. 18-22. 

The Electron in Chemistry. 
Sir J. J. Thomson. Journal of the 
Franklin Institute, May, 1923, pp. 
593-620. 

High Temperature Investiga- 
tion. E. F. Northrup. Journal of 
the Franklin Institute, May, 1923, 
pp. 605-680. 

Stainless Steel. Engineering, 
May 4, 1923, p. 550. 

Some Effects of Zirconium in 
Steel. M. Rocket. Iron Age , 
May 10, 1923, p. 1321. 

Surface Combustion. W. A. 
BONE. Engineering, May 11, 1923, 
p. 694. 

The Design of Hot-Air Drying 
PLANT. George H. Gill. Engineer- 
ing (London), May 4, 1923, pp. 541- 
542. 

Seaboard Liquid Purification 
Process. F. W. Sperr, Jr. Gas 
Age-Record, May 19, 1923, pp. 639- 
640. ’ 

Rincker Complete Gasification 
Plant. Gas Age-Record , May. 19, 
1923, pp. 637-638. 

Les Applications Industrielles 
de la Catalyse* en Chimie Organ- 
ique, A. Mailhe. La Technique 
Moderne, May 1, 1923, pp. 257-264. 
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inferences are drawn by Mr. Broker 
against the efficiency of the process. 
At present writing, one of the five other 
plants is removing 82 per cent of the 
hycfrogen sulphide in the gas; the 
others are removing from 90 to 95 per 
cent of tlje hydrogen sulphide. All of 
these plants are removing 90 per cent 
or more of the hydrocyanic acid in the 
gas. In the case of the single plant 
with 82 per cent efficiency of II,S re- 
moval, changes will be made which will 
increase this to 90 percent. For plants 
which it designs ana builds the Kop- 
pers Co. ds willing to guarantee an 
efficiency of at least 85 per cent. 

The only other important point 
raised by Mr. Broker is the question 
of the odor of the actifier air. There 
has been no disposition on the part of 
the Koppers Co. to minimize this. 

The expedient of burning the actifier 
air, as practiced at Battle (’reek, is 
undoubtedly the surest way of avoid- 
ing complaint; but in certain cases the 
Koppers Co. has recommended dilution, 


and with ample ground, in spite of 
Mr. Broker’s statement. One plant 
located in the midst of an important 
business district and close to offices and 
dwellings has employed dilution for 
nearly a year as the sole method of dis- 
posal of the actifier air, and has had 
no complaint and no indication of ob- 
jectionable odor. Three other plants 
located farther away from business or 
lesidence district discharge the actifier 
air directly inty the atmosphere and 
have had no complaint. 0 
The height of the point of discharge 
above the ground is undoubtedly im- 
portant; and with a sufficiently high 
stack, dilution may in many eases be 
the most satisfactory means of getting 
rid of the actifier air. It should be 
brought out in this connection that 
when the Racine plant was first started 
they had a wooden stack only .’{() to 25 
ft. high — in fact, not so high as the 
purification tower. It was during this 
period that practically all of the odor 
trouble occurred. 


I 

Men in the Profession 

m 



R. F. Bowek, a statistical expert in 
fertilizers and fertilizer materials, has 
been appointed to assist in the nitrate 
studies of the Department of Com- 
merce. Mr. Bower will give particular 
attention to the agricultural demands 
for nitrogen. 

C. G. Dahwin, grandson of Charles 
Darwin, recently addressed the South- 
ern California Section of the American 
Chemical Society, at Los Angeles, on 
“The Periodic System.” Mr. Darwin 
has been appointed to the new Tait 
chair of natural philosophy at Edin- 
burgh University. 

.L Walter Drake, an automobile 
manufacturer of Detroit and a native 
of Sturgis, Mich., has been selected 
to fill the vacancy in the office of the 
Assistant Secretary of Commerce 
created by the resignation of Claudius 
H. Huston. 

A. C, Fieldner, supervising chemist 
and superintendent of the Bureau of 
Mines Experiment Station, Pittsburgh, 
Pq., gave a lecture before the Mining 
Society of Pennsylvania State College, 
State College, Pa., May 4, on “The Con- 
stitution of Coal.” 

L. W. Himmler has resigned as 
assistant chemist in the Dairy Division, 
Bureau of Animal Industry, at Wash- 
ington, D. C., to join the research staff 
of the Cudahy Packing Co., at Omaha, 
Neb. 

S. P. Howell has been assigned to 
work in connection with the field in- 
vestigation of liquid oxygen explosives 
for the Bureau of Mines. 

Raymond B. Ladoo, mineral tech- 
nologist of the Bureau of Mines, has 
resigned that positioft to go with the 
Southern Mineral Co., Washington, 
B. C. He will devote his attention to 
the development work in connection 


with the non-metallic minerals in the 
Southern states. 

. Eric A. Lof, who since 1909 has been 
connected with the power and mining 
engineering department of the General 
Electric Co. as industrial engineer and 
specialist, has resigned to take up work 
with the American Cyanamid Co., with 
headquarters in New York City. He 
will assume his new duties .Tune 1. 

Ronier D. Oimr, chemical engineer, 
returned recently from a trip to South 
America, having spent a little over a 
year in development and investigational 
work on vegetable oil, soap and packing- 
house industries in Peru and several 
other countries. 

Bradley Stoll iiton, formerly secre- 
tary of the American Institute of Min- 
ing and Metallurgical Engineers and 
more recently consulting engineer, will, 
beginning next fall, he professor of 
metallurgy at Lehigh University, Beth- 
lehem, Pa. 


[ 


Obituary 


] 


Henry Woodland, secretary and 
treasurer of the Allis-Chalmers Manu- 
facturing Co., died suddenly at his 
home in Milwaukee, M-ay 14. Born in 
Utica, N. Y., Mr. Woodland at an early 
age became connected with 4he New 
York Air Brake Co. of Chicago. When 
in 1901 this company was taken over 
in the consolidation which formed the 
Allis-Chalmers company, he became 
assistant treasurer of the new organi- 
zation and afterward its treasurer. In 
1916 he was elected secretary and treas- 
urer. At the time of his death he was 
also vice-president and a director of 
the Hanna Engineering Co. of Chicago. 


New Publications 


NK.W Kl'ltliu' or# STANDARDS I'tJBJ Du- 

TioxN. Cite 42, Tables of The.’tnodynanilc 
Properties of Ammonia: Tech. Paper 285. 
Thermal Stresses in TflteeJ Par Wheels, by 
George K. Uurg*a» ami G. Willard Quick. 
• i’Ntv or Tumors * Bulletin 186. "An 
Investigation of the Fatigue of Metals, by 
H. F. Moore and T. M. Jasper. 

A Comparison of British and American 
F or Nino Practice. with special reference 
lo tin- UNe of lefraetory sands, by 1*. G. H. 
ltoswell Published h> the University Pres* 
<»f I u\ ei pool. Ltd, Liverpool, England. 
Pi Re Is. tid 


cVjNtfn \ in oj tuk Alkali Industry A 
w cIl-illustratMl volume recording a century 
of pi oki ess m tiie British alkali Industry. 

New Ur ufa r or Minks Purmcations : 
Pull 2»1. Prospettinu and Tenting for (ill 
and < Jus, h\ It K Collnm . Hull. 202. IClee- 
Iiie Hi ass Fum, no Practice, by 11. W. Bil- 
l'd* a"'! Ml- Muck , Hull 211. The Chloride 
\ olatili/.ation Process of Ore Treatment, by 
Thomas Vailcv. H U Ibmctt, C (’. Steven- 
son and ltobeit II Itrudfmd, with an intro- 
(luctoiv i Impler by Stuart Croasdale : Bull. 
212 Tali and Soapstone, Their Mining. 
Milling, Pioducts and Uses, by Knymond 
H Lrnloo , Uu|] 218, The Technology of 
Slate, hv Olivei Howies; Tech Paper 270, 
FeononiR Combustion of Waste Fuels, bv 
‘livid Moffat M.vcis; Tech. Paper 28?, 
Prepai ation of Light Aluminum-Popper 
tasting Allots, by U. .J. Anderson; Tech. 
I aper HIM. The Universal and the Fireman's 
Gas Masks, bv S II Katz, .1, J. Bloomfield 
and \ C Fieldnci . Tech. Paper 301 Pro- 
posed Method for Reducing Mineral Waste 
* n the WiseorHn Zinc District, Wisconsin, 
In ."d U 11 Coglilli and C O Anderson; 
rech Paper 323, Specifications for Petro- 
leum Products and Methods for Testing ; 
lech Paper 325, Natural-! ias Manual for 
the Home, |,\ U A Gattell; Bull 210 
(issued fiom Blue. <u of Mines, Denver 
oin ) Oil-Shale a mstorieal. Technical and 
I'.couotnn Stmlv bv Mat tin ,1 Gavin. 


Calendar 


American Association op Cereal Chbtm- 
ihth, ninth annual « (invention, Hotel Sher- 
man. ( ’hi< ago, J une 1 to 9. 

American Chemical Society, fall meet- 
ing, Milwaukee, Wls., Sept, 10 to 14. 

American Chemical Society, New York 
Section, i egul.it tin eting, Rumford Hall, 
Chemists' Club, June 8. 

American Klectropl atkrs Society, 
eleventh annual meeting, Providence, R. L, 
July 2 to fi. 

American Gah Association, nnnual con- 
vention, Atlantic City, Oct. 15 to 20. 

American Institute of Chemical Enoi- 
nekrh, summer meeting, Wilmington. Del, 
June 20 to 23. 

American Leather Chbmibtb Associa- 
tion, twentieth annual convention, Green- 
brier. While Sulphur Springs, W. Va., June 
7. 8 and 9. 

American Pulp and Parer Mill Super- 
intendents Ashociation, annual meeting, 
Springfield, Mass., ^ay 31 to June 2. 

American Society of Mechanical Evoi- 
nkkhh. spring meeting, Montreal. Canada, 
May 28 to 31. 

Association of Iron and Steel Elec- 
trical Knuinkkhh, iron and steel exposition. 
Buffalo, N. Y. Sept. 21 to 28. 

American Society for Testino MATE- 
RIALS. twenty-sixth annual meeting, Chat- 
fonte-Haddon Hall Hotel. Atlantic* City. 
June 25 to 30 • 

Canadian Institute of Chemistry. * 
annual meeting, Toronto, May 29 to 81. 

T NSTirr r Tw of Maroarin Manufacturers. 
fourth annual convention. Hotel Traymore. 
Atlantic City, June 14 and 15. 

National Exposition of Chemical In-. 
DUHTKiKS (Ninth), New York, Sept. 17-22. 

National FAitii.izer Abroctation. 
thirtieth annual convention, White Sulphur 
Springs, W. Va.. June 11 to 16. 

National Tame Association, fifth annual 
convention, Hotel Commodore, New York 
city, June 13 to 15. 

Society of Chemical Industry, Cana- 
dian Section, Toronto, May 29 to 81. 

Society for Steel Treating, Eastern sec- 
tional meeting. Bethlehem, Pa., June 14 
and 15. 

Taylor Society. Hotel Onondaga, Syra- 
cuse, N. Y„ June 7 to 
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Industry and Trade 

Current News and Market Developments 
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Summary of the Week 


Oliver Bowles, mineral technologist, appointed to head 
new non-metals experiment station of Bureau o£ Mines 
at Rutgers College. 

Brief course in chemical engineering planned for ben- 
efit of students attending Ninth Annual Chemical Indus- 
tries Exposition. 

Lehigh engages Bradley Stoughton as professor of 
metallurgy. 

Importers are carrying heavy stocks of chemicals and 
are finding it difficult to maintain prices. 

Report from Washington states that annual coal-tar 
census will soon be ready for publication. 

Official import figures for February show that arrivals 
of chemicals for that month suffer in comparison with 
totals for corresponding period last year. 

Tariff Commission is considering establishment of a 
permanent staff in foreign countries. 

Report from Germany casts doubt on belief that im- 


porters of coal-tar products will secure regular ship- 
ments from that country. 

Imported caustic potash offered freely with prices 
gradually working lower. 

Lower prices for tin have resulted in a 2c. per lb. 
decline in tin oxide. 

Bureau of Census figures on cottonseed products 
brought about higher prices for cottonseed oil. 

C. P. glycerine unsettled on freer offerings from mid- 
west producer. 

Turpentine lowered in price as result of large receipts 
at southern terminals. 

Phenol offered in a larger way by second hands and 
at reduced prices. 

Heavy arrivals of crude naphthaline from abroad and 
lower cables from foreign centers created easier feeling. 

^ ellow prussihte of soda offered at reduced prices for 
•June delivery with spot market also easier. 


German Coal-Tar Industry Affected by 
Lack of Fuel and Raw Materials 

Majority of Producing Plants Located in Occupied Territory— Coal 
Shortage Closing Works 


««HTHE statement of leaders of the 

A German coatftar dyes industry 
that, by reason of stocks on hand either 
at the works or with dealers in that 
country or abroad, Germany is probably 
able to supply demands for the next 6 
months should be taken with reserve,” 
declares William T. Daugherty, assist- 
ant trade commissioner of the United 
States at Berlin, in a report to the De- 
partment of Commerce dated April 5, 
1923. 

It is estimate!! that 80 per cent of the 
total production of coal-tar dyes, con- 
sidered alone, is located in occupied 
territoiy, the Report states, and plants 
have had difficulty in securing fuel and 
raw materials owing to refusal to pay 
the tax imposed by the occupational 
authorities. The mam seats of five of 
the eight concerns in the “Interessen- 
gemeinschaft” of the German* coal-tar 
dyes industry, which pool is practically 
rf monopoly of that industry in Ger- 
many, are in occupied territory. Four 
of the large plants have been seized by 
the French and Belgians since the trade 
commissioner’s report was prepared. 

It has also been estimated, the report 
states, that 50 per <$pnt of Germany’s 
total production of pharmaceuticals, 


considered alone, is likewise located in 
occupied territory. 

When the report was prepared, it was 
reported that the works on the upper 
Rhine belonging to the Badische were 
having difficulties in getting fuel. The 
Badische plant at Ludwigshafen was 
said to be virtually closed, while its 
other plants were embarrassed by a 
coal shortage. Fresh supplies were 
said not be forthcoming on account of 
the operators refusing to pay the' 
French export tax. The Hoeehster 
works were reported to be operating in 
very limited measure; while the same 
applied to the works of Bayer, at least 
in its works at Elbcrfeld, although its 
Leverkusen plant, in the English zone, 
was reported in a more favorable posi- 
tion. The Leverkusen works was said 
to he usfng brown coal, mined within 
English-occupied territory. 

The report gives figures showing the 
decline in exports of German coal-tar 
dyestuffs, largely due, it is said, to de- 
velopment of the industry in the United 
States. In metric tons, these figures 
show that in 1913 exports from Ger- 
many of anilin and other tar dyes were 
64,288; in 1920, 17,899; in 1921 (8 
months only), 14,308; in 1922, 36,011. 


In 1913 exports of alizarin dyes from 
anthracene were 11,040 metric tons; in 
1920, 3,325; in 1921 (A months only), 
1,5)70 and in 1922, 1,777 metric tons. 
In 1913, exports of artificial indigo were 
33,353 metric tons; in 1920, 6,509; in 
1921 (8 months only), 6,033; and in 
1922, 13,828 metric toys. 

Dr. Albert Neuburger in a leading 
article in C hemikcr Zcittutg of April 5 
discussed the effect upon the chemical 
industry of occupation of the Ruhr and 
urged more general employment of 
known processes to recover combustible 
substance from the slag waste from the 
firing process as one means of overcom- 
ing the coal shortage. 

The Ruhr occupation has caused Ger- 
man interests to view with pessimism 
the prospects of producing synthetic 
nitrogen this year, as first proposed to 
help overcome the domestic food short- 
age, Mr. Daugherty reports. The 
Oppau works shut down about April 1 
because of coal shortage and had been 
credited with a production of 75,000 
tons of nitrogen, or about 22 per cent 
of the total estimated production possi- 
ble. The needs of German agriculture 
alone arc estimated at between 420,000 
and 600,000 tons of nitrogen annually. 
Under normal conditions and with pro- 
posed extensions, it is estimated that 
production could be increased 50,000 
tonS a year, and »in 5 years the maxi- 
mum demand could be filled. Despite 
encouragement of imports, little salt- 
peter was imported from Chile last 
year. 
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Mines Bureau Opens Non-Metal Station 
With Oliver Bowles as Director 

New Brunswick, N, J„ Selected as Home for New Experiment 
Station, Due to Central Location and Available Facilities 


R UTGERS Colleice, New Brunswick, 
. N. J., has recently been designated 
by the Secretary of the Interior as the 
location for the new non-metal experi- 
ment station of the Bureau of Mines. 

Oliver Bowles, the mineral technol- 
ogist, wh« has been in immediate 
charge of the bureau’s work on the 
non-metals, has been selected to be 
superintendent of the new experiment 
station. Mr. Bowles is a Canadian by 
birth, but has been contiguously en- 
gaged as an educator and government 
specialist in this country since 1008. 
In 1908 and 1909 he served the Uni- 
versity of Michigan as an instructor in 
petrography. For the 4 years follow- 
ing, he taught geology and mineralogy 
at the University of Minnesota. He 
joined the staff of the Bureau of Mines 
in 1914 as a quarry technologist and 
since 1917 has been the mineral tech- 
nologist for the Chemical Division of 
the bureau. 

The new station will specialize in 
problems involved in the production 
and utilization of the non-metallic min- 
erals. Of these minerals the most im- 
portant at present are bauxite, cement, 
day, feldspar, fullers earth, graphite, 
gypsum, lime, mica, phosphate rock, 
suit, sand and gravel, sand-lime brick, 
slate, stone, sulphur, mineral paints, 
garnet, asbestos and talc. The value of 
these non metallic minerals produced 
annually in the United States is in the 
neighborhood of a billion dollars. 

Before recommending a location for 
this station, a very careful survey of 
the entire country was made by the 
Bureau of Mines. Now Brunswick 
finally was chosen because nearly all of 
the talc output of the country is pro- 
duced in the North, as is two-thirds 
of the feldspar, three-fourths of the 
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silica, nine-tenths of the slate and 
three-fourths of the building stone. In 
addition, the gypsum, refractories, flux- 
ing stone, monumental stone and dol- 
omite output is confined almost entirely 
to th£ North. This makes New Bruns- 
wick a very central location with ref- 
erence to the production and consump- 
tion of the non-metallic minerals. The 
totul production of non-metals north of 
the Potomac is $24 5, 000,00(1 and $92,- 
000,000 south of the Potomac. The ad- 
jacent state of Pennsylvania, alone, has 
one and seven-tenths times as great a 
production of non-metallic minerals as 
have all of the states south of the 
Potomac and Ohio rivers combined. 


Bradley Stoughton to Join 
Leliigli Staff 

‘Bradley Stoughton, inventor of fu;- 
naces used in steel plants, writer on 
metallurgy and engineering, until re- 
cently secretary of the American Insti- 
tute of Mining and Metallurgical Engi- 
neers and a prominent New York 
consulting engineer, has been appointed 
professor of metallurgy at Lehigh Uni- 
versity. He succeeds in this capacity 
Prof. Joseph W. Richards, who died 
Oct. 12, 1921. 

Mr. Stoughton ha# had teaching ex- 
perience, for he was for some years 
acting head of the department of metal- 
lurgy at Columbia University. He has 
•been connected with the Illinois Steel 
Co., the American Steel & Wire Co. 
and Benjamin Atha & Co., Newark, 
N. J. He became a consulting engi- 
neer in 1902. * 


Centrifugal Study Planned 
by Bureau of Mines 

The advisability of taking up inten- 
sive research in connection with the use 
of centrifugal force in the concentra- 
tion of ores, the thickening of pulp and 
the dewatering of various mill products 
is being considered by the Bureau of 
Mines. Before taking this step, how- 
ever, bureau officials are anxious to 
get in touch with other investigators. 

There is full recognition o* the part 
of the bureau specialists of the difficul- 
ties on the mechanical side of cen- 
trifugal operations as well as of the 
other obstacles that must be sur- 
mounted. However, in view of the 
great advantages that would follow 
the successful application of this 
great force to the treatment of ores, 
there is a definite inclination to enter 
upon research along these lines. 


Smaller Rosifl Carry-Over 
Into New Crop Year 

Turpentine Stocks# However, Are 
Larger Than in Preceding Statis- 
• tical Period % 

The annual canvass of the stocks of 
turpentine and rosin on hand at the 
end of the crop year, which closed 
March 31, has been completed by the 
Bureau of Chemistry of the Depart- 
ment of Agriculture. The totals, as 
shown in the canvass, include supplies 
of turpentine and rosin held by ^nd en 
route to factors, dealers and jobbers — * 
but not consumers — at the primary 
ports and the important distributing 
points of the country. 

The figures are shown irt the follow- 
ing table: 


Southern prun.m port* 
Kiufiern pm!* 

( Tniml «imti point-, 

31 esO 1 1' poinlh 

Totul Ktoeku 


Southern prinmrv ports 
lOuMtern port* 

( Yntrti) ih-tr point* 

W eNtei n point* 

Total Mo. U 

In order to be more complete, the 
figures for stocks at the Southern 
primary ports include the total receipts 
during the first week of April at Savan- 
nah, Jacksonville and Pensacola, and 
an estimate of the same for the other 
ports, as representing, as nearly as can 
be judged, the quantity of turpentine 
and rosin which had already left the 
stills on April 1 and was en route to the 
ports. This material would not be 
eluded in the stocks held by producers 
at the stills, which will be shown in a 
later report. The figures which have 
thus been added in an* as follows: for 
Savannah, 825 caaks turpentine and 
2,554 bbl. of rosin; for Jacksonville, 
1,318 casks turpentine and 9,332 bbl. of 
rosin; for Pensacola, 290 casks turpen- 
tine and 1,499 bbl. of rosin; ffl£ Bruns- 
wick, Mobile And New Orleans, a total 
of 400 casks turpentine an<3 1,200 bbl. 
•osin. ’ 

German Potash Production 
at Minimum Capacity 

Germany’s potash properties are be- 
ing worked at the minimum capacity al- 
lowed by law. Much of the work is , 
confined to development. One of the 
government’s consulting specialists, who 
has just returned from Germany, is • 
convinced that the potash interests are 
sincere *in theis desire to reduce the 
price of potash to the point where its 
use will be greatly extended. m 

Under present conditions the German * 
nitrogen plants are finding it extremely 
difficult to compete successfully with 
nitrate pf soda from Chile. As a result • 
production of synthetic nitrogen has 
been greatly reduced, this specialist re- 
ports. . * 


Turpcntini* Oink* 


\pril 1, 

April 1, 

1021 

1022 

21,040 

24,099 

2,652 

1.673 

10,881 

8,195 

2,225 

900 

16,708 

34,869 

10 win, It nu ml Uhl*. 

April 1, 
1021 

April 1, 

1922 

278,414 

349,730 

8,078 

11,359 

46,938 

49,043 

1,140 

6,447 

334,770 

416,579 
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Chemical Imports in February Fall 
Fat Below January Totals 

Coal-Tar Chemicals Did Not Share in Decline — Arrivals of White 
Arsenic Also Larger Than in January 


I MPORTS of free list chemicals and 
allied products in February were 
valued at .$(>,954,847. The total value 
of those imports on the dutiable list 
was $2,620,664. This is a decided fall- 
ing 1 off from the January figures, when 
the value of free list imports was 
$9,155,648 and of dutiable imports 
$3,584,225. 

The general decrease in imports did 
not apply to the coal-tar chemicals In 
fact, there was a slight increase m 
that total. In February these imports 
at a|l ports were valued at $1,193,361. 
In January, the total was $1,168,438 
There was a decrease, however, in 
colors, dyes, stains, color acids and 
color bases. The February total was 
200,094 lb., a decrease of 185,000 ll>. as 
compared with January. 

Imports of paints, pigments and 
varnishes during February were valued 
at $217,104. This is more than $100,090 
less than the value of January imports. 
The February imports of fertilizers ag 
gregated 142,350 tons, a reduction of 
more than 50,000 tons as compared with 
January. 

One 'of the few items showing an in- 
crease was that of creosote oil. During 
February 5,530,443 gal of that com- 
modity was brought into the country, 
a very material increase over January, 
when imports totaled 3.826,789 gal. The 
steady increase in imports of white 
arsenic continued during February, 
when the total brought from other 
countries reached 2,115,339 lb In 
January the total imported w i\$, 1,879,- 


High-Grmle Fertilizer Fse<l 
This Season 

Reports from the nineteen Middle 
West, Northern and Eastern States 
whose agronomists last winter voted to 
recommend hijjh analyses mixed fei- 
tilizers show that a large pioportion of 
the sales of commercial fertilizer this 
spring have been of these high analyses, 
according to officers of the soil im- 
provement committee of the National 
Fertilizer Association. 

In New York, which lias an average 
normal consumption of 400,000 tons of 
commercial fertilizer annually, it is 
said that sales outside the five high 
analyses indorsed by the experiment 
station officials of that stale have been 
' very small. New York selected the 
smallest, list of grades of any of the 
states which joined tlfe movement to 
eliminate the low-content mixtures from 
official recommendations. 

Peliminary reports indicate also that 
sales of fertilizer this spring have been 
greater in volume than last year and 
that there has been a substantial in- 
crease in the proportion of cash sales. 
Prices have been lower. 


639 lb. There was a decided upturn in 
suiphuiic acid imports in February, 
when tin* total reached 2,895,670 lb., as 
compared, with 1,340,780 lb. in January. 

The February imports of cyanide of 
potash amnuntod to i>25,433 lb., an in- 
crease of 300,000 lb. over January. 
Even a more decided increase took place 
in the imports of sodium cyanide. The 
February total reached 2,633,133 lb., or 
650,000 lb. more than was imported in 
January. * , 

The figures arc those of the Bureau 
of Foreign and Domestic Commerce. 
Their compilation has been delayed 
since the enactment of the new tariff 
bill. 


News Notes 


Pasteur’s memory is being honored 
m France by a series of meetings com- 
memorating the one hundredth annivei 
sary of his birth. At the first meeting 
l . S. Ambassador Myron Herrick pre- 
sided and stated that Pasteur had ac- 
complished more to abolish suffering 
than an> other man in history. 

Hampered standardization of weights 
and measures throughout the country 
is being caused by the lack of state 
appropriations for this work. AP the 
sixteenth annual conference held on 
weights and measures at the Bureau of 
Standards last week this fact was le- 
ported by nearly every state except 
New Jersey. 

Monel metal gauze for flame lamps 
to be used in gaseous or coal-dust laden 
atmospheres has been recommended by 
the Bureau of Mines. Unlike steel, 
Monel metal does not corrode badly in 
the atmosphere of damp mines. 

Ether production in British Guiana 
has begun m the plant of an American 
company. This plant is of particular 
interest in connection with the develop- 
ment of the new industry for the pro- 
duction of alcohol motor spirit. This 
industry is enjoying rapidly brighten- 
ing prospects in countries distant from 
petroleum production. 

Germany’s glass industry is in poor 
condition due mainly to the intense com- 
petition of the Belgian and Czecho- 
slovak industries. The inland demand 
ayd exports fell off one-th 1 ' d ii. April, 
with the result that many ovens were 
shut down altogether. 

Biological topics featured the meeting 
of May 24 for the Southern California 
Section of the A.C.S., which met at Los 
Angeles. I. Grageroff, H. L. White and 
M. C. Terry were the speakers. 

Tuberculosis treatment based on the 
use of an alkaline glycerol extract of 
steapsin or lipase, combined with a 


small amount of chloroform, is being 
studied at the Colorado School of Mines, 
Dr. L. G. Robinovitch, who is conducting 
the work, reports positive progress on 
the work so far undertaken, 

Important zinc lands in Oklahoma 
have recently been purchased by the 
Schwab interests. Since 70 c per cent 
of the country’s zinc production, ac- 
cording to Mr. Schwab, is consumed by 
the steel industry, it is good business 
policy to have in its own hands a por- 
tion of the production of the raw, 
material. c 

The dye importers’ organization, re- 
ported some time ago as being under 
consideration, has not yet taken form, 
although meetings of parties interested 
have been held. It is expected that 
this week’s meeting may answer the 
question of the form of the organiza- 
tion to be adopted. 

Hydrocyanic acid may be used suc- 
cessfully in destroying animal pests in 
their burrows, according to recent 
Agriculture Department findings. The 
deadly nature of the gas and the need 
of caution in handling both it and the 
ingredients used in its production are 
emphasized, although it is stated there 
need he no hesitancy in using this as 
an anti-rodent if precautions are taken. 

Several industrial films prepared by 
the Bureau of Mines are to be shown at 
the International Mining Exhibition in 
London. Copies of the following films 
have been sent: Story of Coal, Story 
of Petroleum, Story of Sulphur, Story 
of Ingot Iron, Store of Hock Drilling, 
Story of Asbestos, and Storv of Alloy* 
Steel. 

The sum of $35,000 has been awarded 
in fellowships and scholarships in the 
^ale Graduate School for the coming 
year. Twenty-six fields of study will be 
represented by this group, the largest 
numbers being in English, 21; chemis- 
try, and physiological chemistry, 13; 
history, 11; geology, 10; education, 7; 
and social and political science, 7. 

Carnegie Teeli Working 
on Oil Sludges 

The elimination of sludge in turbine 
engine lubrication is receiving consider- 
able attention at present in the re- 
search laboratories of Carnegie Tech. 
The occurrence of sludge in turbine 
lubricating oils has in the past greatly 
cut down the efficiency of these units. 
Dr. J. II. James is working with Prof, 
K. K. Stevens in studying the factors 
involved. Sufficient progress has al- 
ready been made to allow L>r. James 
to make the following statement 

“A striking result of our preliminary 
experiments wr.. C 4 all J ' 
sludge compounds that we examined 
showed the presence of fatty acids, 
proving that the Hydrocarbons of the 
mineral oils had been oxidized. These 
fatty acids were usually present in the 
form of metallic soaps. Examination of 
the kludge leads usn>to believe that these 
soaps are really forming greases which 
comprise the major portion of most of 
the sludges examined.” 
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Small Stocks of Cottonseed Oil 
for Remainder of Crop Year 

"Monthly Consumption Averages 212,000 Bbl. — Seed Receipts at 
Mills Smaller Than Expected — Visible Supply of Oil Less 
Than at Corresponding Period Last Year 


T HE statistical position of cotton- 
seed oil, according to an analysis 
of the April report of the Bureau of 
Census covering all cottonseed products, 
is extremely tight and tends to confirm 
opinion favoring a rather high level 
for prices over the remainder of the 
crop year. The consumption of cotton- 
seed oil during April reached the total 
of 151,250 bbl., which compares with 
110,000 bbl. in April a year ago. The 
figures were in line with private esti- 
mates and indicated that cheap lard did 
not seriously curtail business. The 
visible supply was reduced to 720,000 
bbl., which compares with 861,000 bbl. 
on the last day of April a year ago. 

Receipts of cottonseed were disap- 
pointing, the arrivals at the mills dur 
mg April amounting to only 21,131 tons. 
Receipts of seed at the mills from 
Aug. 1, 1922, to April 30. 1923, 

amounted to 3,188,881 tons, against 
2,871,143 tons for the corresponding 
period a year ago. The amount ac- 
tually crushed for the 9 months ended 
April 30 was estimated at 3,132,666 
tons, contrasted with 2,922,230 tons for 
the corresponding period a year ago. 

Stocks of Crude Oil 

The Bureau of Census reports pro- 
duction of crude oil for the August 
April period at 962,580,720 lb., while 
for the same period a year ago the pro- 
duction figures were placed at 903,166,- 
622 lh. Production of refiner) cotton- 
seed oil for the 9 months ended April 30 
amounted to 835,584,067 lb., against 
790,768,610 lb. for the corresponding- 
period a year ago. 

Stocks of cottonseed at the plants on 
April 30 were estimated officially at 
64,752 tonsf which compares with 46,140 
tons on the same date a year ago. The 
stocks of crude oil on the last day of 
April amounted to 37,484,169 lh., 
against 31,848,336 lh. a year ago 
The stocks of refined cottonseed oil 
§t the plants on April 30 amounted to, 
236,001,125 lb., which compares with 
302,079,057 lb. on the last day of April 
p year ago. 

Consumption of cottonseed oil for 
the past 9 months shows an increase of 
117,000 bbl. contrasted with the 9 
months showing for the corresponding 
period last season. The consumption 
of oil by months with a comparison, 
follows : 



19^2-23 

1921-22 


Hbl 

Hbl 

A nit us t 

168.000 

260 000 

SunOMtibfr 

234,000 

280,000 


298,000 

234,000 

Nitveinbn 

273.500 

174,000 

IWutnix-i 

190,000 

128,000 

January 

233.000 

192,000 

February 

192,250 

208,000 

March. . 

167,000 

204,000 

April 

151,250 

110,000 

TotaR 

1,907,000 

l,79Q,000 


Average monthly consumption of cot- 
tonseed oil for the first 9 months of the 
crop year was 212,000 bbl*. against 
199,000 bbl. a year ago. ^ 

The cotton crop year begins with 
Aug. 1, hut seed does not commence to 
move m volume before September and 
it takes another month to convert the 
seed into available oil. In other words, 
new crop oil will not come mi the mar- 
ket \n a large way before October and 
old crop material will have to fill in the 
gap between Aug. 1 and the time when 
the new crop production is actually 
available. At the close of the 1921-22 
season the stocks on hand were esti- 
mated at 434,325 bbl., the monthly con- 
sumption of cottonseed oil for the last 
3 months of the crop year amounting to 
155,542 bbl. Later developments in the 
market proved conclusively that the 
carry-over was inadequate and a sharp 
uplift m prices resulted. 

Seed Receipts Fall Off 

Seed receipts have fallen off m all 
dii ect unis and trade authorities believe 
that the movement to the nulls over 
the remainder of the season will be 
smaller than had been expected Some 
traders go so far as to predict that not 
more than 52,000 bbl of oil will he 
made from seed that has not yet been 
accounted for, so that, in addition to 
the visible of 720,000 as indicated by 
the government figures as of April 30, 
a total of 772,000 bbl. will be available 
for the May-June-July period. Deduct- 
ing 434,000 bbl. (last season’s carry- 
over) from the 772,000 bbl. now in 
sight, the supply of cottonseed oil ac- 
tually available for the next 3 months 
is reduced to 338,000 lb., or 112,700 btil. 
for monthly distribution. Allowing 
for a larger crush of “invisible” seed, 
the result of these calculations would 
not change materially. 

Indications now point to a larger cot- 
tor acreage for the 1923 season, but it 
is yet too early for the new crop to 
exert much of an influence upon the 
market. Because of the strong statis- 
tical position operators believe that new 
crop developments will not play so 
prominent a part in the cottonseed oil 
trade during the early summer months. 
Of course, it is possible that competing 
oils and fats will occupy a position ^of 
prominence before the new season gets 
under way and such development should 
check any sharp upturn in cottonseed 
oil prices. The speculative element 
has shown comparatively little interest 
in the long side of the market, while 
the existing short interest in old crop 
options has narrowed down considerably 
in the last month or so. At current 
prices for cottonseed oil export business 
is considered improbable. 


m & 



The Pacific ('oast Bora* Co. has an- 
nounced a 10 per cent increase in wages 
for the employees at its pldnt in 
Bayonne, N. J. 

Societe Anonyme pour l’Industrie des 
Metnux, Lausanne, Switzerland, has 
taken over the aluminum and metal 
business of Lc Mineral Societe Anonyme. 

The latter company will continue to 
trade in bauxite and chemical products. 

C. W. Leavitt & Co., New York, are 
sole selling agents in the United Stktes 
for both corpoi ations. 

Arthur S. Somers, of the F. L. 
Lavanburg Co., has been re-elected 
president of the Brooklyn Chamber of 
Commerce. 

The plant of the New Jersey Chem- 
ical Rubber Works at Hillside, N. J., 
was damaged by fire last week. Loss 
is placed between $65,000 and $75,000. 

The steamship “President Wilson” 
arrived at San Francisco last week 
from Hong Kong and. included in the 
general cargo, there wus 758 tons of 
china wood oil. 

Alfred B. Sloan, president of the Gen- 
eral Motors Corporation, has been 
elected a director of E. 1. du Pont de 
N tun ours & Co. , 

The next convention of the National 
Foreign Trade Council will be held in 
Boston, in May, 1924. 

California petroleum production in 
1922 increased 23,739,332 bbl. over that 
of the previous year. The gain is 
attributed to the rapid and intensive 
development of oil fields in Los Angeles 
and Orange Counties. • 

11. Mart Smith, manager of the vege- 
table oil department of W. R. Grace & 
Co., will leave today on a business trip 
through the Middle West. 

Charles B. Street, general superin- 
tendent of Gutta Percha & Rubber, Ltd., 
Toronto, Canada, died at his hopie in 
that city last Tuesday. 

George K. Morrow hgs b&‘ft elected 
president of the American Cotton Oil 
Co. to succeed L. N. Hint, who will 
hereafter, as vice-president, devote only 
a portion of his time to the affairs of 
the company. Mr. Morrow also was 
elected a director. # 

W. M. Gimson, consulting engineer 
to the Kaurihte Manufacturing Co., of 
Auckland, New Zealand, # is in New York. 

Informal discussion on the prospects 
for trading in linseed, oil options by 
members of the Produce Exchange- at- # 
traded some attention. The movement, 
however, did n^t take on definite form. 
The pioposition was considered some 
years ago, but was dropped because ^>1 
lack of interest on the part of crushers. * 
Many in the trade take the stand that 
an option market in linseed oil would 
tend to stabilize prices# Option markets , 
in this commodity exist in London and 
the different Continental crushing 
centers. 
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Tariff Commi**ion Considers t 
Foreign Organization 

The Tariff Commission has under 
consideration the establishment of a 
permanent organization in foreign 
countries. Under the direction of the 
commission groups of experts have 
already been sent abroad. It is pro- 
posed that a permanent headquarters 
be established at some central point in 
Europe. Under the plan discussed ex- 
perts would _ co ntinue to be sent to 
handle special inquiries, but their aitiv- 
ities would be co-ordinated through iep- 
resentatives of the commission stationed 
in Europe permanently. 

The plans for a foreign organiza- 
tion, which have been discussed more 
or less from time to time, have been 
expanded considerably. It is now pro 
posed that the foreign representatives 
of the commission shall make reports 
on industrial conditions and particu- 
larly on matters bearing on the tariff. 
Members of the commission desire to 
establish a closer contact with condi- 
tions in foreign industries regarding 
which information must be available in 
determining rates of duty under the 
flexible provisions of the tariff law. 

FellowHhips Offered by Bureuu 
of MineH and Colleges 

During the next school year, the 
following universities will offer grad- 
uate fellowships in mining, metal- 
lurgical and chemical research, in 
co-operation with the Bureau of Mines: 
University of Alabama, University of 
Arizona,' Carnegie Institute of# Tech- 
nology, University of Missouri, Ohio 
State University, University of Utah 
and University of Washington. 

This plan of fellowship first was 
effected through a co-operative agree- 
ment between the Bureau of Mines and 
the University of Utah in 1914. The 
results ltw 'o been highly successful 
throughout that period. The fellow- 
ships are awarded graduates of col 
leges, preferably of mining schools, who 
have shown special aptitude for re- 
search and investigational work. 


Appraiser* Siinlain Protest 
on Creoliw Pearson Duty 

The Board of United States General 
Appraisers, in an opinion sustaining 
protests of Merck & Co., finds that 
treolin pearson, containing pyridine and 
naphthalene, but riot manufactured 
therofrom, was properly dutiable at la 
Pfr cent ad valorem, either as a non- 
emimeratcd article or as a chemical 
compound, under paragraph 385 of the 
tariff act of 1913, rather than under 
group 3, Title V, section 500, of the act 
of Sept. 8, 1910,’ at 30 per cent ad 
valorem, as a coal-tar product suitable 
for medicinal purposes. 


Refractories Standardization 
Looms in Steel Industries 

In response to the request of prom- 
inent manufacturers and users of 
sleeves, nozzles and stoppers required in 
steel making, the division of simplified 
practice of the Deptyfment of Com- 
merce callell a meeting of all interests 
concerned on May 21. The American 
Foundry men’s Association had adopted 
six nozzles, nine sleeves and one stopper 
as standard at its convention on Oct 17, 
1918, but tly*se standard types and sizes 
have not been widely recognized through- 
out the steel industry, as is shown by 
the fact that there are now close to 
500 types and sizes of these refractories 
on the market. This great variety com- 
plicates production, hinders efficient dis- 
tribution and retards service until now 
both the producers and the consumers 
favor applying simplified practice or 
the elimination of the superfluous ami 
excessive varieties and the retention of 
those types and sizes in proved great- 
est demand. 

It was agreed at the conference that 
standardization would be advantageous 
to all parties and for that reason it was 
recommended that the Department of 
Commerce call a general* conference of 
makers and users. June 18, 1923, was 
the day set to hold this conference 
in Washington. 

Manufacturer* of Picric Acid 
Subject to Tax 

For the information of internal reve- 
nue officers and others concerned, C. R. 
Nash, acting Commissioner of Internal 
Revenue, has issued a statement to the 
effect that a person who manufactures 
and sells for military purposes picric 
acid containing 10 per cent water is a 
manufacturer of an explosive within 
the meaning of section 301, subdivision 
1 (a) of the revenue act of 1 91 G and 
hence subject to the munition manu- 
facturer’s tax levied under Title III 
of that act. 

This is issued, not as a ruling of the 
Treasury Department, but is in accord 
with a decision handed down in the 
United States District Court for the 
Southern District of New York. 


Return* on New York Coal-Tar 
Import* Merely Approximate 

The returns being made to the 
Department of Commerce on importa- 
tions of coai-tar products at the port of 
New York are being compiled with the 
idea that the record is only approximate. 
The idea is to make available promptly 
a general idea of the volume of these 
imports. These returns have no value 
as a statistical record, it is pointed out, 
as the accurate figures showing imports 
at all ports become available a month 
or 6 weeks later. 


* 

Industrial Gas Section to 
* Organize * 

Engineers interested in the industrial 
sales of city gas are planning to orgen- 
ize a section of the American Gas Asso- 
ciation to deal particularly with this 
phase of the industry. The organization 
meeting will be held June 6 at the 
Engineering Societiee Building, New 
York City. 

During recent years the commercial 
branch of the gas industry has been 
actively represented by the Commercial 
Section of A.G.A. However, most of 
the attention of this section has neces- 
sarily been given to lighting, cooking, 
water heating and other domestic ap- 
plications of gas ar*d the problems of 
salesmanship in these fields. The engi- 
neering sales work involving design, 
installation and maintenance of indus- 
trial equipment for large-scale use of 
gas has not been as much considered, 
and engineers interested in those fields 
have been instrumental in getting 
authority for this new section. 


Financial Notes 


The Texas Gulf Sulphur Co. has de- 
clared a quarterly dividend of $1.50 a 
share. The company previously had 
been paying dividends at the rate of 
$5 a share per year. 

Stockholders of the Lee Tire & Rub- 
ber Corporation will meet June 6 to 
vote on proposed increase m capital 
stock from 150,000 shares to 300,000 
shares, no par value. It is reported 
that the new issue of stock will be 
used to purchase the Republic Rubber 
Co. of Youngstown, Ohio. 

The United Drug Co. has declared a 
dividend of $1.50 on the common stock. 
Dividends had been passed since 
September, 1921, prior to which time 
the stock had been on an 8 per cent 
basis. 

The Arnold Print Works has in- 
creased capital stock from $1,500,000 
to $3,000,000 by addition of 15,000 
shares of $100 par common to be issued 
as a 100 per cent stock dividend to 
holders of record May. 2. 

The Chemical Paper Manufacturing 
ho. has increased its capital stock from 
$2,000,000 to $2,500,000. 

The Pure Oil Co. is negotiating with 
bankers for new financing to the extent 
of between $8,000,000 and $10,000,000. 
It is understood that the financing is 
for the benefit of the company’s sub- 
sidiary, the Humphreys Oil Co. 

The Casein Co. of America has issued 
its annual report, which shows a sur- 
plus, after depreciation, of $407,159 for 
the year ended Dec. 31. This compares 
with a deficit of $82,175 for the year 
preceding. 

Voting trust certificates for 402,131 
shares of capital stock of the Columbian 
Carbon Co. have been admitted to trad- 
ing on the New York Stock Exchange. 
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Treasury Department Issues Instructions 
on Currency Conversion 

Determines Necessity for Consular Invoices — Collectors' Also 
Instructed to Make Allowance for Shortages in Delivery 


Ultramarine Plant Started 

The National Ultramarine Co., organ- 
ized by a group *of West Virginia busi- 
■ ness »men, will erect a $200,000 plant 
at Cincinnati, Ohio. It is announced 
that this company is to promote the 
invention o i Ralph Baugher of Hunting- 
ton, W. Va., in the manufacture of its 
product. The details of this method 
have not been disclosed. 

Ultramarine blue is considerably used 
as a pigment in inks, in wallpaper 
whitening and in bringing food prod- 
ucts such as sugar and flour to coloi. 

• ♦ 

Exposition Plans Course in 
Chemical Engineering 

Exhibits as Planned Indicate an Ex- 
tremely Interesting Show 
in September 

Students of chemistry and chemical 
engineering who attend the Ninth Na- 
tional Exposition of Chemical Indus- 
tries are to have an unusual opportunity 
to study the exhibits. Croup confer- 
ences and a series of lectures havt> been 
planned. This short practical course 
to be given in connection with the 1D2C 
exposition will be under the guidance 
of a number of the industry’s biggest 
men, and will be without cost to the 
students. It will include plant equip- 
ment in disintegrating, mechanical 
separation and grading, thickening, fil- 
tration, and reparation by centrifugals, 
evaporation, distillation, drying and the 
general handling of materials The 
“wny, when and where” of construction 
materials will also he given attention. 
Chemical distribution in commerce will 
be the third phase. Students desiring 
to attend and instructors wishing to 
enroll classes are* required to file appli- 
cations with the exposition manage- 
ment at the Grand Central Palace, New' 
York, before the closing of colleges this 
year. Accommodations for students 
during their stay in New York will be 
arranged at Columbia University dor- 
mitories. 

Preliminary Exhibition Plans 

An endeavor is being made to have 
the exposition more complete this year 
than ever before. A consolidated dye- 
stuff exhibit of a very elaborate nature, 
furnished by a number of the leading 
American manufacturers, has been 
planned. Dye for everything fropi the 
rug on the floor to the paper on the 
ceiling, including the apparel of the 
occupants, will be shown in a new way. 
The actual production of furfural from 
corncobs, a completely equipped mod- 
ern chemical laboratory alongside of 
an ancient alchemist’s shop, chemical 
warfare in operation, and other novel 
exhibits have been listed among the 
preliminary plans. Tlte educational ex- 
hibits, of the exposition, already taking 
shape under the direction of Major H. S. 
Kimberly, who was recently selected 
by the advisory committee for this 
work, will cover a broad field and aim 
to show the human relation, breadth 
and importance of the chemical indus- 
try, particularly its development! sinoe 


T HE Treasury Department has is- 
sued instructions to customs col- 
lector!-. regarding the conversion of 
currency for the purpose of determining 
the necessity for consular invoices in 
making export shipments from foreign 
maikets. The opinion as expressed by 
the Assistant Secretary of the Treas- 
ury is that if the pioelaimed value of 
foreign currency in which the foreign 
value or the export value of <he mer- 
chandise is expressed varies by less 
than 5 per cent from a value measured 
by the buying rate in the New York 
market at noon on the day of exporta- 
tion, conversion must he made at the 
proclaimed value. This, it w'us stated, 
follows the provisions of section 522 
of the Kordnoy-McCumber tariff act 
and if the result of such conversion 
exceed $100, a consular invoice is 
necessary. Under section 482 of tin* 
tariff act consular invoices are required 
for goods exceeding $100 in value. 

If, howe ver, the decision continues, 
the value of the foreign currency has 
not been proclaimed, or if the pro- 
claimed value varies by 5 per cent Or 
more from a value measured by the 
buying rate in the New r York market 
at noon on the dpy of exportation, con- 
version shall be made at the rate certi- 
fied by the Federal Reserve Bank of 
New' *fork, also following the pro- 
visions of section 522, and if the result 
of such conversion exceeds $100, a con- 
sular invoice is necessary. 

Another important decision wus 
rendered by the Treasury Department. 
If had reference to an allowance in 
assessing duties, in cases where the 


delivery of goods to the consignee 
showed that a shortage existed, as com- 
pared with the quantity shown on the 
shipping documents. The decision was 
made as a result of a finding on the 
part of the Court of Customs Appeals 
and directs collectors to follow' the rule 
laid down in the courts’ decision that 
the collector shall make .allowance In 
the absence of fraud for any deficiency 
reported to him by the appraiser when 
the merchandise has at all times been 
in the uninterrupted possession of the 
government, notwithstanding that the 
deficiency is due to robbery occurring 
after importation. The decision was 
handed down in the case of McKesson & 
Robbins and held that section 2991 of 
the Revised Statutes is unambiguous 
and mandatory in the requirement that 
the collector shall make the allowance 
mentioned foi shortages. 

The* rule affects enforcement of the 
concluding provision of section 499 of 
the Fordney-McCumber tariff act and 
the first paiagraph of article 608 of the 
Customs Regulations is umended to 
read as follows: • 

“Allowance shall be made in the 
liquidation of duties for deficiencies in 
packages found by the appraiser of 
other customs officer and so certified to 
the collector.” 

The second paragraph of article 008, 
a< amended by T. D. ,’17813 has in con- 
sequence been amended by striking out 
the word “tw'o” and substituting tho 
word “five,” thus extending the time 
within which applications may be filed 
for allowance in duties on account of 
shortage in an unexamined case. 


the war, to the American business man 
and the public. To sell the idea of 
America’s self-sufficiency in chemicals, 
dyes, chemical machinery and equip- 
ment, and complete independence from 
Europe, is being made the basis for 
the entire educational scope of the 
Ninth Chemical Exposition when it is 
held during the week of Sept. 17 to 22 
at Grand Central Palace, New York, 


Investigate Foreign Control 
of Crude Rubber 

Plans for investigating the crude 
rubber situation, especially with refer# 
once to the monopoly of the ^industry 
as now held by foreign countries, have 
now been well advanced. The Com- 
merce Department will undertake this 
investigation and will utilize a special 
staff of rubber experts. The latter will 
visit primary sources of supply and will 
make a study of the best methods of 
production with a view to developing 
possible American controlled sources 
of supply. 


Lehigh Tests to Develop 
Metal Strain Measure 

Stretching a metal until it # * 4 |ueaks * 
ami listening for the squeak with a 
microphone will give a test showing how 
much strain that lfietal can stand as a 
girder or as a rail, according to experv 
ments conducted in the physics depatjt- 
ment of Lehigh University. 

These experiments may develop a* 
novel method for finding quickly and 
accurately the elastic limit of medals. 
By this method all forgings may be 
rapidly tested before they are put into 
use. Several kinds of metals hawe been 
successfully tested in the Lehigh 
laboratory. 

It was found that squeaking, rasping 
sounds were produced after the pull had 
reached a certain definite value, and 
this value was different for the different? 
metals used. The tests indicated that 
the sounds, caused by grating of the 
molecules, were not produced until the 
elastic limit of the material had been 
reached. The work is likely to be con- 
tinued with more refined apparatus in 
thQ Lehigh physics laboratory. 
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Tariff Commi**ion Considers t 
Foreign Organization 

The Tariff Commission has under 
consideration the establishment of a 
permanent organization in foreign 
countries. Under the direction of the 
commission groups of experts have 
already been sent abroad. It is pro- 
posed that a permanent headquarters 
be established at some central point in 
Europe. Under the plan discussed ex- 
perts would _ co ntinue to be sent to 
handle special inquiries, but their aitiv- 
ities would be co-ordinated through iep- 
resentatives of the commission stationed 
in Europe permanently. 

The plans for a foreign organiza- 
tion, which have been discussed more 
or less from time to time, have been 
expanded considerably. It is now pro 
posed that the foreign representatives 
of the commission shall make reports 
on industrial conditions and particu- 
larly on matters bearing on the tariff. 
Members of the commission desire to 
establish a closer contact with condi- 
tions in foreign industries regarding 
which information must be available in 
determining rates of duty under the 
flexible provisions of the tariff law. 

FellowHhips Offered by Bureuu 
of MineH and Colleges 

During the next school year, the 
following universities will offer grad- 
uate fellowships in mining, metal- 
lurgical and chemical research, in 
co-operation with the Bureau of Mines: 
University of Alabama, University of 
Arizona,' Carnegie Institute of# Tech- 
nology, University of Missouri, Ohio 
State University, University of Utah 
and University of Washington. 

This plan of fellowship first was 
effected through a co-operative agree- 
ment between the Bureau of Mines and 
the University of Utah in 1914. The 
results ltw 'o been highly successful 
throughout that period. The fellow- 
ships are awarded graduates of col 
leges, preferably of mining schools, who 
have shown special aptitude for re- 
search and investigational work. 


Appraiser* Siinlain Protest 
on Creoliw Pearson Duty 

The Board of United States General 
Appraisers, in an opinion sustaining 
protests of Merck & Co., finds that 
treolin pearson, containing pyridine and 
naphthalene, but riot manufactured 
therofrom, was properly dutiable at la 
Pfr cent ad valorem, either as a non- 
emimeratcd article or as a chemical 
compound, under paragraph 385 of the 
tariff act of 1913, rather than under 
group 3, Title V, section 500, of the act 
of Sept. 8, 1910,’ at 30 per cent ad 
valorem, as a coal-tar product suitable 
for medicinal purposes. 


Refractories Standardization 
Looms in Steel Industries 

In response to the request of prom- 
inent manufacturers and users of 
sleeves, nozzles and stoppers required in 
steel making, the division of simplified 
practice of the Deptyfment of Com- 
merce callell a meeting of all interests 
concerned on May 21. The American 
Foundry men’s Association had adopted 
six nozzles, nine sleeves and one stopper 
as standard at its convention on Oct 17, 
1918, but tly*se standard types and sizes 
have not been widely recognized through- 
out the steel industry, as is shown by 
the fact that there are now close to 
500 types and sizes of these refractories 
on the market. This great variety com- 
plicates production, hinders efficient dis- 
tribution and retards service until now 
both the producers and the consumers 
favor applying simplified practice or 
the elimination of the superfluous ami 
excessive varieties and the retention of 
those types and sizes in proved great- 
est demand. 

It was agreed at the conference that 
standardization would be advantageous 
to all parties and for that reason it was 
recommended that the Department of 
Commerce call a general* conference of 
makers and users. June 18, 1923, was 
the day set to hold this conference 
in Washington. 

Manufacturer* of Picric Acid 
Subject to Tax 

For the information of internal reve- 
nue officers and others concerned, C. R. 
Nash, acting Commissioner of Internal 
Revenue, has issued a statement to the 
effect that a person who manufactures 
and sells for military purposes picric 
acid containing 10 per cent water is a 
manufacturer of an explosive within 
the meaning of section 301, subdivision 
1 (a) of the revenue act of 1 91 G and 
hence subject to the munition manu- 
facturer’s tax levied under Title III 
of that act. 

This is issued, not as a ruling of the 
Treasury Department, but is in accord 
with a decision handed down in the 
United States District Court for the 
Southern District of New York. 


Return* on New York Coal-Tar 
Import* Merely Approximate 

The returns being made to the 
Department of Commerce on importa- 
tions of coai-tar products at the port of 
New York are being compiled with the 
idea that the record is only approximate. 
The idea is to make available promptly 
a general idea of the volume of these 
imports. These returns have no value 
as a statistical record, it is pointed out, 
as the accurate figures showing imports 
at all ports become available a month 
or 6 weeks later. 


* 

Industrial Gas Section to 
* Organize * 

Engineers interested in the industrial 
sales of city gas are planning to orgen- 
ize a section of the American Gas Asso- 
ciation to deal particularly with this 
phase of the industry. The organization 
meeting will be held June 6 at the 
Engineering Societiee Building, New 
York City. 

During recent years the commercial 
branch of the gas industry has been 
actively represented by the Commercial 
Section of A.G.A. However, most of 
the attention of this section has neces- 
sarily been given to lighting, cooking, 
water heating and other domestic ap- 
plications of gas ar*d the problems of 
salesmanship in these fields. The engi- 
neering sales work involving design, 
installation and maintenance of indus- 
trial equipment for large-scale use of 
gas has not been as much considered, 
and engineers interested in those fields 
have been instrumental in getting 
authority for this new section. 


Financial Notes 


The Texas Gulf Sulphur Co. has de- 
clared a quarterly dividend of $1.50 a 
share. The company previously had 
been paying dividends at the rate of 
$5 a share per year. 

Stockholders of the Lee Tire & Rub- 
ber Corporation will meet June 6 to 
vote on proposed increase m capital 
stock from 150,000 shares to 300,000 
shares, no par value. It is reported 
that the new issue of stock will be 
used to purchase the Republic Rubber 
Co. of Youngstown, Ohio. 

The United Drug Co. has declared a 
dividend of $1.50 on the common stock. 
Dividends had been passed since 
September, 1921, prior to which time 
the stock had been on an 8 per cent 
basis. 

The Arnold Print Works has in- 
creased capital stock from $1,500,000 
to $3,000,000 by addition of 15,000 
shares of $100 par common to be issued 
as a 100 per cent stock dividend to 
holders of record May. 2. 

The Chemical Paper Manufacturing 
ho. has increased its capital stock from 
$2,000,000 to $2,500,000. 

The Pure Oil Co. is negotiating with 
bankers for new financing to the extent 
of between $8,000,000 and $10,000,000. 
It is understood that the financing is 
for the benefit of the company’s sub- 
sidiary, the Humphreys Oil Co. 

The Casein Co. of America has issued 
its annual report, which shows a sur- 
plus, after depreciation, of $407,159 for 
the year ended Dec. 31. This compares 
with a deficit of $82,175 for the year 
preceding. 

Voting trust certificates for 402,131 
shares of capital stock of the Columbian 
Carbon Co. have been admitted to trad- 
ing on the New York Stock Exchange. 
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Hydrated 80-85 per cent was quiet with 
the general asking price at 72c. per lb. 
but on firm business it was stated that 
7k. per ib. could be done. 

Clilorate of Potash — Heavy arrivals 
of German chlorate reached the market 
during the week. Sellers reported 
prices unchanged but there was an 
easier undertone and buyers did not 
appear to have much confidence in the 
quoted values. The quotation is 7ic. 
per lb. Domestic makes are held at 
8k. per lb., works. 

Permanganate of Potash — The spot 
market is .openly quoted at 18k. per lb. 
with only moderate interest shown by 
buyers. The shipment market has been 
unsettled by the withdrawal of bids by 
importers and prices c.i.f. New York 
have been reduced in order to induce 
buying. Many sellers stated that there 
wa.'. no fixed price for nearby shipments 
but it was intimated that holders abroad 
would consider bids around 17c per lb. 

PruHsiate of Potash — Resale lots of 
yellow prussia to have been offered reg- 
ularly and have had a disturbing effect 
on prices. Sales are said to have gone 
through at 36c. per lb. with 36k- per lb. 
n iked in different quarters. On ship- 
ments as low as 35c. per lb. hiis been 
heard. Red prussiate is inactive and 
it is a buyers' market with values vari- 
ously reported from 05c. to 70c per lb. 

Sodas 

Soda Ash — There is an irregular de- 
mand for moderate sized quantities on 
new accounts but the greater part of 
• the activity of the market is concerned 
with deliveries against contracts. Price 
changes arc infrequent and prominent 
factors continue to quote light ash at 
1.20c. per lb. in single bags, carlots, at 
works. Light ash in barrels is held at 
l.40c. per lb., works. Dtm.se ash is of- 
fered at 1.25c. per lb. in bags at works, 
basis 48 per cent. In the spot market 
light, ash is quoted at 1.75c. per lh. in 
single bags and 1.95 per lb. in barrels. 

Bichromate of Soda — The firm posi- 
tion of bichromate has continued 
through the week. Some large pro- 
ducers are reported to have sold large 
amounts prior to recent advances in 
price. With producing costs rising they 
did not care to take on further orders 
for large lots at the lower price level. 
Consequently they marked up prices and # 
other producers followed suit. For the 
time being, at least, competition among 
.sellers is not not keen and reports that 
current values are based on producing 
costs, are generally credited. Asking 
prices are 8k. per lb., works, and up- 
ward on a quantity basis. 

Caustic Soda — No improvement in ex- 
port demand has been shown and though 
most sellers are quoting at unchanged 
price levels, the market can hardly be 
described as firm. In some quarters 
there is a disposition to hold the f.a.s. 
quotation foT standard brands at 3.40c. 
per lb. but this figure is too high to in- 
terest buyers and cf.35c. per lb. iB more 
representative of the market with the 
possibility of doing 3.30c. per lb. on 
outside brands. There is a steady with- 


drawal on contracts to domestic con- 
sumers with 2k. per lb., carlots, works, 
quoted for basis 60 per cent. The spot 
market is steady at 3k. per lb,, flat for 
round lots. 

Nitrate of Soda -Arrivals from pri- 
mary points have brought out some sell- 
ing pressure and reports were heard 
that spot material sold at $2,524 per 
100 lb. Stocks at southern points also 
are reported to be large and some re- 
sale material is reported »to have 
changed hands tfs.low as $2.40 per 100 
lb. For June delivery lo£al sellers 
were asking $2,574 per 100 lb. For 
July forward the schedule as recently 
adopted was in effect with prices rang- 
ing from $2.45 to $2.60 per 100 lb. 
according to time of delivery, A report 
from Europe states that German 
synthetic nitrate is in supply barely 
sufficient for requirements in that coun- 
try. The report further states that 
stocks of nitrate of soda in the United 
Kingdom held on speculative account 
have been liquidated and prices have 
finned up. Production in Chile has not 
been curtailed to any extent as yet but 
exports for April exceeded production. 

Prussiate of Soda — Slow demand and 
free offerings have added to the weak- 
ness of prices and buyers have been 
able to take on stocks at greater ad- 
vantage during the past week. Spot 
material has been offered at 161c. per 
lb. without arousing any sustained in- 
terest, from buyers. For June delivery 
then* were sellers at 16c. per lb. and 
this included some prominent domestic 
producers. 

t Miscellaneous Chemicals 

Arsenic — Very little change was 
noted in market during the week. 
Buyers are watching closely but are 
buying only when prices are made at- 
tractive. Arrivals from foreign mar- 
kets are coming in regularly. Moreover 
stocks are held by numerous sellers and 
this makes consumers cautious about 
placing orders. The spot market was 
dull at 14:16ft 15c. per lb. It is possible 
that the inside figures could be shaded 
but for the most part holders are not 
pressing matters. Domestic producers 
are quoting 13k’. per lb. for prompt ami 
12c. per lb. for June- July, For the 
second half of the year they quote 11c. 
pci lb. 

Alum — Domestic makers of ammonia 
alum are holding prices on a steady 
basis with buying described as moder- 
ate. Lump is held at 3.50@3.60c. per 
lb. Chrome alum has responded to 
higher producing costs and the inside 
figure is now placed at 52c. per lb. 
Imported potash alim was quiet and 
easy in tone with quotation^ at 3(q)tfk. 
per lb. for lump. 

Calcium Arsenate — Demand is prov- 
ing disappointing. Dealers and distrib- 
utors placed orders some time ago but 
in many cases they have not yet taken 
April deliveries. Stocks are fairly large 
and it is a question whether selling 
pressure or buying demand will first 
assert itself. Prices are generally 
quoted at 17c. per lb. but some sellers 


admit they are opfcn to bids and at 
present it is a buyers' market with 16c. 
per lb. as a figure at which business 
might be done. 

Copper Sulphate*— Leading makers 
continue to quote the market at 6c, per 
it. on the large crystals and 5.90c. per 
lb. on the small. It was reported that 
smaller operators in domestic goods 
took on business down to 5.75c. per lb. 
Imported material was easier and prices 
heard during the week ranged from 
5i@5k. per Ib. immediate delivery. 
Stocks of foreign material were con- 
sidered large. According to some re- 
ports Canadian buyers took on several 
lots of imported sulphate. The ship- 
ment quotation on German goods settled 
around 5k. per lb. 

Epsom Salt — Several large parcels 
arrived from German ports, but, ac- 
cording to dealers, nearly all of this 
material will go into firm hands. The 
market settled at 90c\@$1.00 per 100 
pounds. 

Nickel Salts — There were transac- 
tions m less than carload lots on the 
former basis of 104c. on the double and 
114c. on the single, in barrels. 

Tin Oxide— The market eased off on 
the recent decline in the metal. The 
quotation was cut 2c. per lb., establish- 
ing the market on the 48c. per lb. basis. 
Demand was quiet all week. A slightly 
higher market for the metal set in just 
before the close and this seeihed to 
steady prices for the oxide. 

Sal Ammoniac — Pressure to sell im- 
ported material was in evidence and 
lower prices were named in more than 
one direction. The white granular, 
imported, in casks, closed nominally at, 
6i@62c. per lb., immediate delivery. 
Domestic held at 74@7ih\ per lb. On 
the gray domestic* the offerings wGre 
moderate* and prices held at 8@8Ic. per 
lb., f.o.b. point of production. 

Sulphate of Ammonia- Contract busi- 
ness has made its appearance in fair 
volume and considerable business has 
been booked in the past two weeks. The 
prices quoted are on a basis of $8 for 
delivery at northern points and $3.V> 
for delivery in the south. * The spot 
price is given at $3.25 'per 100 Ib. for 
bulk lots and f.a»s. quotations are $3.60 
@$3.65 per 100 lb. 


Alcoltol 

No additional price changes wen 
reported by first-handi. The advance 
in denatured was maintained, although 
scattered parcels of imported material 
might have been picked up at conces- 
sions. The special, No. 1 formula* 
closed at 35c. per gal., in drums, and 
41c. per gal., in bbl., carload basis. 
Completely denatured, formula No. 1, 
188 proof, was offered by leading inter- 
ests at 43c*. per gal., in drums, and 
49c. per gal., in bbl. Demand for de- 
natured was quiet. Ethyl spirits, 196 
proof, U. S. P., dosed unchanged at. 
$4.70 per gal. Methanol also was 
unaltered in price, producers asking 
$1.18 per gal. on the 95 per cent grade. 
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Coal-Tar Products 

Naphthalene Imports Increase; Prices on Spot Easier — Cresylic Acid 
Lower— Phenol Unsettled— Salicylates Irregular 


T HE market for naphthalene was 
easier in nearly all directions. 
Trading was inactive and with foreign 
offerings lower some shading of spot, 
prices was apparent. The importations 
of crude material again assumed large 
proportions, the bulk of the naphthalene 
arriving coming from Rotterdam. In- 
termediate makers appear to be stocked 
up for the time being and no new busi- 
ness of consequence went through. 

One of the largest producers of 
salicylic acid reduced prices to the ex- 
tent of 5c. per lb., due, no doubt, to 
the keen competition in the salicylates. 
This redaction narrowed the range of 
prices so that leading factors were only 
5c. apart instead of 10c. Demand for 
the salicylates showed no improvement. 
Phenol on spot in outside channels was 
unsettled, but no radical change in 
prices occurred. A feature was the de- 
cline in cresylic acid, spot prices on 
the imported closing about 5c. per gal. 
lower. Domestic makers reported the 
market on cresylic as nominally un- 
changed. 

Benzol demand was described as fair 
,in some quarters, while other operators 
said tlyit they could not interest buyers. 
The offerings of zylene on spot were 
scanty and firm prices prevailed in all 
quarters. 

Aniline Oil — Producers reported a 
steady market notwithstanding the 
routine nature of business. Prices held 
at 16c. per lb. in drums, carlots, im- 
mediate find nearby delivery. 

Aniline Salt— There were offerings of 
aniline salt at 28<\ per lb., indued into 
shipment. The market was barely 
steady in some quarters. 

Benzaldehyde — There was a fair in- 
quiry for benzaldehyue, and leading pro- 
ducers continued to quote firm at 75(S) 
80c. per lb. on the technical grade, 
drums included. 

Benzylchloridr — Production is limited 
and spot prices were wholly nominal. 
On nearby material tfiere were offer- 
ings at 80c. on the technical grade and 
45c. on the 95(p)97 per cent refined. 

Beta Naphthol ♦-There were offerings 
of the technical grade on spot at 22c. 
per lb., indicating that first hands were 
no longer so firm in their ideas. 

Benzene — The demand was restricted 
to the. motor grades, according to first 
hands, and production of pure benzene 
Vas limited to actual requirements only. 
As a result of this policy prices for the 
pure were maintained ofi the 80c. basis 
in spite of the positive nature of busi- 
* nets. The 90 per cent grade held 
nominally at 27c. per gal. tank-car 
basis. 

, Cresylic Acid — Offerings of spot ma- 
terial of foreign make were freer and 
prices again softened. There were 
sellers of the 97 per cent grade at $1.20 


per gal. On the 95 per cent, dark, a 
price of $1.10 per gal. was named here. 
Domestic producers say that their out- 
put is sold ahead and refused to name 
a flat quotation. 

Naphthhlene — Importations were 
large, and, with cables on crude easier, 
price's at the close were unsettled. Crude 
to impoit settled at 8!@33c. per lb. 
Flake on spot sold at 87c., a decline of 
«c. from the trading level of the week 
pievious. On hall the market held 
around 9i(ff)97c. per lb. t 

Phenol — One small parcel sold on 
spot at 49c. per lb., but additional offer- 
ings at this figure did not come out. 
In a general way the asking prices at 
tin* close ranged from 52(0)5 4c. per lb. 
for spot goods, which compares with 
5 4(o ) 55c. per lb. a week ago. Demand 
was inactive and the undertone on re- 
sale material was barely steady. Pro- 
ducers report? a sold up condition so far 
as they are concerned. Deliveries 
against contract are moving at 27@28c. 
per lb. 

Salicylic Acid — One factor, who pre- 
viously hehl out for 50c. on the U.S.P. 
grade, lowered his views to 45c. during 
the past week. In several other quar- 
ters the U.S.P. grade was offered at 
40c. per lb. The demand was quiet, the 
recent exhibition of price cutting being 
too fresh in the minds of prospective 
buyers. k 

Paranitraniline — Producers held out 
for 75c. per lb., hut in some quarters 
it was possible to pick up supplies at 
concessions. Second hands reported 
scattered business at 70(q)72c. per lb. 

Solvent Naphtha — Demand was not so 
active and there were offerings on the 
basis of 27c. per gal. in tanks for the 
waterwhite immediate shipment from 
works. 

llelgiun Hand-Made Window 
Glasti Production Declines 

A report from Vice-Consul Schuler 
at Brussels states the manufacture of 
window glass in Belgium is undergoing 
a change, with the factories discarding 
the hand-making process for machines. 

Factories now operating with Four- 
cault glass-making machines are oper- 
ating at Dampremy and Montignies, 
while several plants at Roux are put- 
ting in glass-making machines. A new 
window glass-making plant which is 
also to usei.Fourcault machines is. to he 
established at Zeehrugge. Glass manu- 
facturers at Dampremy are interested 
in this proposed factory. 

Another mechanical glass-making 
plant, that of Libbey Owens, in which 
American and Belgian capital is inter- 
ested, has begun operation. This fac- 
tory, work on which was started in 
1921, is nearly finished. It will have a 
daily production of 40,000 sq.m, of glass. 


Annual Coal-Tar Census to 
Be Issued in June 

All data for the annual census of 
coal-tar dyes and chemicals and syn- 
thetic organic chemicals from other 
than a coal-tar base have been received 
by thje Tariff Commission, the work 
of compilation will be started im- 
mediately under the direction of W. N. 
Watson, color specialist and acting chief 
of the chemical section, and it is hoped 
to issue the report some time before 
the end of June. u 
The census will present statistics on 
domestic production and on importa- 
tions during 1 922^ arranged so the 
figures may he interpreted readily. 


George Konseii to Head 
Produce Exchange 

The annual election of officers to the 
New York Produce Exchange will be 
held on June 4. George Rossen has 
been nominated for president, P. H. 
Holt, vice-president and Edward R. Car- 
hart, treasurer. W. A. Johns, L. W. 
For bell, B. II. Wumler, W. W. Starr, 
Winchester Noyes and William Beatty 
are on tin* regular ticket as managers 
to serve for a period of 2 years. „ 


Latest Quotations on 
Industrial Stocks 
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Vegetable Oils and Fats ** 

Cottonseed Steady on Light Offerings — Linseed Dull and Irregular 
8 in Forward Positions— -Tallow Firmer 


T RADING in vegetable oils was in- 
active, yet prices did not change 
much one way or the other. Cotton- 
seed, both crude and refined, reflected 
the tight statistical situation and a 
feature during the week was the 
strength in the May option. New crop 
developments failed »to exert much of 
an influence on the market. Arrivals 
of Argentine flaxseed were heavy, and 
with new business in oil disappointing 
it appears more than likely that the 
shortage in the supply available for 
immediate shipment will soon be a 
’thing of the past. Coconut was un- 
settled on reports of lower prices on 
the coast. China wood was dull and 
prices named were wholly nominal. 
Soya bean oil was unchanged. Crude 
corn sold off in the west. Palm oils 
were easy early in the week on the 
drop in tallow, but steadied later. Tal- 
low sold as low as 71c. ex-plant on the 
recent slump. 

Linseed — Several crushers enter- 
tained firmer views on early June busi- 
ness, but in the absence of any im- 
ported trading, and with foreign oil 
available at concessions, the market 
favored buyers throughout the week. 
Spot and first half of June delivery 
closed at $1.13@$1.14 per gal., in 
cooperage, carload lots. On late June 
•business prices ranged from $1.1 1 @ 
$1.12 per gal., while July forward held 
at $1.03@$1.04 per gal., carload lots, 
cooperage basis. The demand for 
futures was dull and crushers admitted 
that no real effort has been made for 
some time past to really sound the 
market on distant deliveries. Imported 
linseed oil was offered for immediate 
delivery at. $1.05@$1.07 per gal., in 
bbl., duty paid. Duluth seed was 
easier at one time, hut reports of frost 
in the flax belt, steadied prices before 
the close. .The planting season for all 
grains is late and this may result in a 
larger acreage to flax than was first 
predicted. With planting still under 
way it is too soon for any estimates 
on the acreage. Argentine offerings 
increased and the June option at Buenos 
Aires went down to $1.91 i. Exports 1 
from the Argentine to all countries 
since the first of the year amounted 
fo more than 31,000,000 bushels. Indian 
shipments for the past week amounted 
to 400,000 bushels consigned to the 
United Kingdom and 32,000 bushels 
consigned to the Continent. Export 
demand for cake in the New York 
market was quiet with prices nominal 
at $34 @$35 j)er ton. 

Cottonseed — In the option market for 
refined oil the feature was the strength 
in the May position. Shorts were 
buyers in a narrow market and with 
lard firmer price# •'showed moderate 
gains. Cash business was fair for this 
season of the year and generally oper- 
ators feft that business will continue at 
a Dace sufficient to exhaust the old 


crop offerings, especially if prices do 
not advance out of all proportion to 
the intrinsic value of the commodity. 
The statistical situation, reviewed else- 
where in this issue, is said to be the 
strongest in years. Crude oil offerings 
in the south Were light, and holders 
refused to quote less than 10c. per lb., 
buyers' tanks, f.o.b. mills, southeast and 
valley. In Texas scattered lots sold 
at 92c., f.o.b. mills., Bleachahle oil 
was advanced lc., the market closing at 
10£c. per lb., buyers' tanks, £.o.b. Texas 
common points. Consumption of oil 
during April amounted to 151,233 bar- 
rels, which compares with 167,000 bbl. 
in March and 110,000 bbl. in April a 
year ago. The April ’showing w'as 
better than expected, especially in view 
of the lower market for lard. Lard 
compound held at 122@131c. per lb. 

China Wood Oil — Demand was lack- 
ing and prices were unsettled in all 
directions. Several round-lots arrived 
here last week, but most of this oil had 
been sold on contract. Spot oil settled 
at 28c. asked, with nearby at 25c. and 
futures at 23c. On Oct.-Nov.-Dec. 
business 21c. could have been done. 

Coconut Oil — Offerings were liberal 
and prices again were unsettled. It 
was reported that a large soaper took 
on a long time contract at 8ie. for Cey- 
lon type oil, sellers' tanks, delivered. 
Spot and nearby Ceylon type oil closed 
at 8fc. asked, sellers’ tanks, New York. 
On the Pacific coast nominal prices 
ranged from 8@81e., sellers’ tanks, 
May-June-July shipment. Manila oil 
in bulk settled at 72@7Xc., c.i.f. coast 
ports. 

Corn Oil — Several cars of crude oil 
sold at 9,c. f f.o.b. point of production, 
a decline of 1c. for the week. 

Olive- Oil Foots — Prime green foots 
were offered at 9(o)91c. per lb., spot 
New York, while on ex-dock material 
it was intimated that 9c. could have 
been shaded. The market was quiet. 

Palm Oil — Lagos ex-dock was offered 
at 7U‘. at one time. No important 
business resulted. Niger settled at. 
7@71c., as to position and seller. To- 
wards the close prices steadied a little 
on the recovery in tallow. 

Menhaden Oil— -The fishing will com- 
mence this week. Reports from several 
of the fish factories indicate that oper- 
ators are experiencing difficulty in 
securing labor at reasonable wages and 
it is probable that the entire fleet may 
not he able to participate. *ThiH kind 
of talk tends to support oil prices in 
the face of quiet trading conditions. 
Crude menhaden oil was held at 50c., 
tank cars, works, forward delivery. 

Tallow and Greases — The lowest 
trading basis for extra tallow was 
reached about a week ago when one lot 
sold at lit. per lb., ex-plant. Later 
some export buying set in and this 
steadied the market. Late last week 


7Jc. ex-plant was ^ad^for a round-lot, 
Oleo stearine soldJdown to 9c. per lbi, 

5 cars changing hands at* this price. 
No. 1 oleo oil sold at 13|c. Yellow 
grease closed at ui@7c. per lb. 

Miscellaneous Materials 

C asein — Importations were heavy and 
this was reflected in irregular prices 
for spot material. At the close the 
lower grades were available at 194 @ 
22£c. per lb. 

Glycerine — There were offerings of 
C. P. glycerine by producers not so well 
established in this market at conces- 
sions which seemed to unsettle prices. 
Leading refiners offered C. P. at 17c. 
in drums, which compares with 171c. 
a week ago. During the week outside 
goods sold down to 164c. Dynamite 
was wholly nominal in the absence of 
demand of consequence and scattered 
lots might have been picked up for * 
less than 16c. per lb., carload basis. 
The crude held relatively steady and 
11c. appeared to he the inside trading 
level on domestic soap-lye, 80 per cent, 
loose, carload lots, hut no sales were 
reported. Arrivals of foreign crude 
attracted some attention and, accord- 
ing to reports, refiners have been steady 
buyers of imported goods. 

Naval Stores— The market for tur- 
pentine eased off again in sympathy 
with lower selling ideas in the South. 
There were offerings here at $1.1 1@ 
$1.15 per gal. and prices at the close 
were very unsettled. Advices from the 
south' revealed larger receipts, with 
only scattered buying. Export trade 
war slow in all directions. Rosins also 
developed weakness and final prices 
were from 5@10c. per bbl. lower* The 
“B” grade settled at $5.85@$5.90 per 
bbl. ’ • 

Shelia* — Cables from Calcutta re- 
ported an unsettled market and opera- , 
tors here appeared anxious to liquidate* 
T. N. on spot sold at 60@62c. per lb., 
which compares with 62@63c. per lb. 
a week ago. Bleached, honedry, was 
lowered to 73c. on spot. Superfine 
orange settled at 66c., with the ordi- 
nary at 63@64c. per lb. • * 

Varnish Gums— Batavian damar was 
in larger supply and quotations were 
revised downwards to 28@2S4c. On 
futures prices ranged from 274@27|c, 
per lb. Demand was quiet. 

White Lead —There* was a steadier 
market for the metal, but leading inter- 
ests continued to offer pig lead at 71c.* 
New York. Standard tiry white lead 
was in good demand and corroders * 
maintained prices on the basis of 9|c. 
per lb., in casks, carload lots. Other 
lead products also closed the week * 
unchanged. The undertone# however, 
was ba/ely steady. 

Zinc Oxide — New business was not 
so much in evidence, but deliveries 
against old contracts were sufficient to 
take care of production and everything 
considered the market presented a t 
steady appearance. Leading producers 
held out for 8c. on the American proc- 
ess, lead free. Red seal, French process, 
was unchanged at 99c. oer lb. 
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• Imports at the Port of New York 

Mhv IK to May ~4 


ACIDS — K ch. lactic, Hamburg, ( ' ft 
Richard A f*i , 100 csk. tartaric, Palermo, 
Order, 1&<* cwk citric, Palermo, ordei , 7()ft 
bbl. tartaric, Hurl, Onlci ; 22 dr, er**-\hc 
Liverpool, \V 10 Jordan A Bto. , 16** dr 
ercsylic, Liverpool, Order, 28 dt . cm hvlt< , 
Glasgow, Guaranty Trust *’o , 5 dr. ere*vlio. 
Glasgow, order, 12 dr cresyhc, London, M 
De Mattia Oliein Fo. , 75 dr »t»s>Ii< Lon- 
don, order, loo bid stearic, kott<idam, \1 
A W 1 ’at son , (ifi esk oxalic, Fop* riling* ti 
Koesslei Air Hassluehei Fhem Co . f» 7 dr . 
cresvlie. Rotterdam, Lunhanr A Moore. 

AMMONIUM — 42 csk muriate. Glui-gow, 
Guaranty Tiust Fo . 20 pkg e.ubomiie, 

Liverpool. Drown Bros A <’o , I2f> < s. 
chloride, liiverpool, Wing A Evun v . 2a 
(Hk perchlorate, Man.* dies, C \V. Camp- 
bell A Co. 

ALLM — 3<* csk. chronn , Hamburg, Hum 
nie| Air Robinson 

ANTIMONY 8 V LI* II IT E~ 8 csk , Ham- 
burg 1 . E L, Itullock A Sons. 

ANTIMONY OXIliK- 100 bg . Hankow, 
Butnpie Beige I’Ktranger , r»00 bg , llaukovv 
(Tihui Hide Air I'lod Co 

A NTH KAC ION E — 16 csk., Hot Let dam, 
Limlmm A Moon 

A M Y LA f 10 T A T E — 15 dr, Rott* t (lain. 
Lttn I mm Air Moore. 

ARSENIC Mi csk., Ibdteidarn, Lunhatu 
At Moore, 2 oil bbl, Tamiueo, Am Metal i '<» 
1171 es , Kobe, .1 l> Lewis 2r>0 ch , Kobe, 
ChiPtnan Chem Eng Co., 8 it es Kobe 

Coinage, Lawson ti Co 20 es . Kola. 
Mackenzie A. Fostn . 28il es , Kobe S VV 
Bridges ti Co., in ch , Kobe, Fin /.a t ti 
Co , Ho cs. Kobe, Dusk ti Daniels, 2, hi cs.. 
Kobe, Onbt 100 cs , Yokobama, Mitsui ti 
Co. 

IIAKIIM OMIIK-Hl csk, Hamlnng, 
W, \ Drow li ti Co 

HAKYTEK 401 bg , Dremen. N. Y. Tiust 
Co : 10(1 csk, lin iin'ti, Older, 

BICO.N/.E rout) lit HI cs , Diemen, 
Duet Bros , 20 cs., Hamlnng J, F Mnndltk 
CAM I’ll (III - 100 es etude, Sliangb.il 

Suzuki ti Co , HO es , Knlii, Suzuki ti Co 
CAHEIN- 1 OH bg , Hamburg, D F An- 
drews ti Co,, HI bg.. Hu \ t e, Medit. A Cm 
Traders; loo bg , Hnvu, Moult* W’aici 
iroof Clue Co , 1(12 bg , Havre, N.it'l <'it\ 
lank. 481 bg . Mclbomue, Onbt, 3411 bg , 
Auckland, A. Klipslein ti Co , (577 bg.’ 
Auckland, Asia Dank mg Corp , Hilo sk 
Wellington. Dankers Trust C<>. , | ,(;<;«> bg., 
Buenos Aites, T M. Duche ti Sons. 

CALCIUM ( 1ILOKIDK |0(i bbl, Tlam 
biffg, Dm ssb t Air Hiisskicber Client Co 
CHUM I < A 1.8 — IH1 dr.. London. Mal- 
Unckrodt (’Item. Wot Its, 1,000 bg*Dteinen, 
A. Klipsti in ti Co 

CII.ALK »loo tons, London. Order. 500 
tons, Dunkirk, ,T. \V Higtnan Co , l (115 
tons, Dunklik, Taintor Trading <’o. . 1. '.,50 
bg, Antwerp, Irving Bank-Col. Trust C<> 
1.0 1 8 pkg. precipitated, Bristol. II J. 
BHker ti Dro ; Bio tons, Diistol, Paper 
Makers’ Mfg. Co ; ilOO tops, London, Daring 
Dros ti Co.; 2B csk precipitated, Bristol, 
McKesson Air Dobbins, 50 csk. d<>,, Bilstol 
Koh Ioffe 1 In & Co. 

COLOR&Y--9fi osk. aniline. Havre, Cib.i 
Co.; 14 pkg. u It i .mini un , Liverpool, Fezun- 
dle ti Spearle ; 2 csk. a inline, Liverpool, 
Kuthroff, IMckbardt A <lb . 5 csk . Rotter- 
dam. IT A Metz ti Co. 6 bbl. Rotterdam 
Kuthroff, Pieklmrdt ti Co ; lift bid. aniline! 
Barcelona, Nat'l Aniline ti Client Co. 

COPl'KR OXIDE — 50 dr., Hamburg, Or- 
der 

COFFER HULl^tATE— 20ft csk.. Swan- 
sen. Order; 50 csk, Bristol, Farmers* Loan 
& Trust Co.; 120 hid, Marseilles, Order. 

COUl’KKAH — 22 csk. green, Swansea, 
Order. , 

COPRA-— 4,857 bg, Pnpeet*. A. B. Don- 
ald, 205 bg., Anns Mav, Franklin Baker 
ti Co. 

CR EMOL — 3 dr. ortho, Liverpool, W. E. 
Jordan & Bro. 

CUTCH — 2,200 Vtg , Singapore. Order 
D1Y1-D1VI — 517 bg., Curacao, S* lrria 
Merc. Corp 

DEBRAS— 00 bbl., Antwerp <)rilT 
EPSOM SALT — l.OdO !>g , Bremen. K 
Suter A Fo. 

FKKKO-CHROME - - 2(1 csk . Hamburg, 
. D.*Heydenmnvt ti Co.; io« tons, Hamburg, 
C. Hardy A Rupert i 

FI LLERS EARTH" 250 bg , Bristol. L. 
A. Salmon ti Dro 

FUSEL OIL — 8 dr., Belfast, Order; 14 
, bbl.. Hamburg, Order; 11 dr. Libau. Order. 
45 dr., Hamburg, Order ; 16 dr. Antwerp, 
Order; 45 dr, Rotterdam, Credito Italo; 
15 dr. Dairen. F Naldateha ; 18 dr., Rot- 
terdam, Waif ord Fwdg. Corp. 

HAMBIRII— Ift9 cs.. Singapore, Order. 


(>IA< LK1NK- 15 dr. Havana, TIarshaw, 
Fu lb t ti Goodwin Co. 

OLA l KICKS S\LT— L’5 bbl. Hamburg, 
Roegs lev ti Hasslacher Chem Co . 104 bbl., 
Hamburg, Fanners* Loan ti Trust Co 

MS-- 57 bg eopu), Huvn . L »’ Gilles 
pie \ Sons, (17 bg. diim.it, Lotuloii During 
Dios A ( ;> , 10U bg at. tbic, Sudan, Blown 
Dios A: Co , 5(i(( bg do, Sudan, T M Imeli* 
ti Sons; 2.155 bg do.., Sudan. Tlimstou Ac 
Dtiiidiib, I5(i bg. do. Sudan, Onbt, 25(1 
bg utubtc Sudan, Irving Bank-Pol Tiusi 
Co , :s f»u bg arubic, Sudan, Carcacanda 
Dm»h. , 5(»(i bg ai ulnc, Sudan, .Ymbtson- 
1 1 1 1 1 let ( *o , 1,127 bg \.in ii, Adi liilde. Or - 
det, 17!* |>kg daiiiui Smgapoi*, Dating 
Dios , c l u bg. niabu. Sudan, Gtt.it 

unt\ Tiust Co , l (Hi bg at aba. Sudan, 
Anglo-Egv |^( Dank, Km bg do . Sudan, (h 
du 227 sk kauri, Auckland, Dai lug iDt os. 
ti Co , 82 es do, Auckland, Equitable 
'Pi ust < *o , 23<* cs- do \uckland, Asm Dank 
lug Corp , 368 cs do., Auckland. .1 D. 
lewis 132 pkg. do, Auckland, (inlet , t'Mi 
bg x.iri'a, Addaiib Dating Dtos A Co . 
50 i ^ damn i Rlligapoie, L C Gillespie A. 
Sons. 2lo pkg d.nimi and 70 bg eo] al 
Singapon. Dai mg Dios ^ Co , too cs 
datum and 50 cs copal, Singapon, living 
Dank < *o| 'Pr ust Co , 1 1 !* pkg copal, Suigu 
pole. Kidibi, I’eabodv ti Co., 455 pkg co 
pal, Singapon, Onbt . ;{oo cs dam.u, 
Datana. Dank ot ilic Manhattan Co , 5o 
ch. daiiuu, Batavia, lr\mg Bank-Col Trust 
l 'o , loo cm datum, Batavia, Dank of 
K V loo cs do Diitan.i. Central Cmon 
Tiust Co,, 5o c,s do. I’adaug, Urdu 

IRON OXIDE 80 csk Liverpool, Rcich- 
md-Coulsioti, Inc . 52 csk, Liverpool, .1 A 
JVlcNulti , Cdi csk. Malaga, Reicharu- 
C«.udstoii, Inc., 62 csk, Malaga, K M ti 
F Waldo, 1111 bid. Malaga, C K. Williams 
A; Co 228 bbl, Makiga. Hummel & Doluu- 
M»n , 20 bbl, Malaga. Nat’l City Bank 

LIT1IOPONE — 5oi csk, Antwerp, D 
Moon ti Co. loo csk. Antwerp, 10. M ti 
F. Waldo, loo csk., Antweip, A. Klipslein 
A Co . t.o csk, Rotterdam, F M. Withenll. 

MAtiNESITIO— HO.X05 bg , Trieste, Am 
Refrai lories Co., 102 csk., Rotterdam, 
Spi lden, Whitetleld ti Co 

MVKAItoLVNS 1,25!! bg , Vizagapatam. 
Dr Dank of South Am , 20,416 pkt ,» Cal- 
cutta, Pnbi , 5,600 pkt, Calcutta, First 
Nat'l Dank of Boston. 

MAMJ ROVE It VRK — 15,061 bg . Moion- 
da\a, Outer. 626 bg., Majunga, Order 

NAPHTHALENE- !I72 bg„ Hotterdiim, 
Lunbam A Moore. :m bg., Uotteidam. 
Javne ti Sub-bottom, 217 bg., Bristol, Ol- 
der. 80 cs., Hamburg, Order, 2!>o bg , Dris 
Ini. Barrett Co , 165 bg . London, order, 
2,24!( bg , Rotterdam, Lunbam A Moore 

NICKEL OXIDE — 30 cs., Hamburg. 
Roessbr A Hasslacher Chem. Co 

NICKEL SULPHATE— 04 csk , Swansea, 
cutler 

OCHRE— 24 bbl , Seville, C J. Osborn 
A Co. 

OILS — China Wood— 56 bbl. Hankow, 
Nat'l City Dank. 370 csk, Hankow, Viele, 
Blackwell A Buck ; l,2oo bid., ilankow, Or- 
der. Coconut — 1.250 tons, Manila. Philip- 
pine Refining Corp. ; 79!) tons, Manila, Spen- 
cer. Kellogg A Sons. Cod — 300 csk , St. 
Johns, R. Bndeock A Co ; 160 csk, St. 
Johns, Nat’l Oil Products Co. ; 20o bbl , 
Kobe, Cook A Swan Co. Llnueed- 5ft bbl., 
London, order, 173 bid., Antwerp. Fontana 
Dros ; 288 bid , Rotterdam. L A K. Frenkel . 
8ft bid., Rotterdam, W. B< nkert A Co.; 144 
bid., Roturdam, Lockwood A Co., 318 
bbl., RotKrdam. J. D. Lewis; 145 bbl., 
Rotterdam, M«t«i>r Products Co ; 583 bid , 
Dottirdarn, Order ; lift bbl, Rotterdam, El- 
bert & Co Oli\o Folds (sulphur oil) — 1(10 
bbl., Palermo, Ordei ; 10(1 bbl., Catania, Or- 
der; lftft bbl.. Burt, Brown Bros. A Co.; lfttt 
bbl. Dari, Banco Comm It al. ; 600 libl., 
Dari, living Bunk-Col Trust Co,; 800 bid., 
Bart, Nat’l City Rank; loft bbl., Bari, Or- 
dnr , 3oo bbl . Seville, W. U Grace A Co. ; 
500 bbl . Sev'ille. Ileevsnap A Co Olive (de- 
natured)- T75 bbl.. Dan, Nat’l Citv Bank. 
l*nl m — 15‘» rsk , Lagos, J, Holt & Co.; 
1,402 csk., Liverpool, D. Bacon; 160 csk., 
Liverpool, Nat’l City Bank; 17 csk. Liver- 
pool, African A Eastern Trading Co ; 467 
csk , Liverpool, Nat'l Dank of Comnn rco ; 84 
csk.. Liverpool, Order; 289 csk, Hamburg, 
African A Eastern Trading Corp. ; 86 csk.. 
Hamburg, Order. KapeNeed — 256 bbl, 
Liverpool. Vacuum Oil Co. Whale — 150 bbl., 
Hamburg, Older Peanut — 15 bbl, Antwerp. 
Httnmd A Co. Perllla — 625 bbl., Dairen, 
Cook & Swan Co ; 300 bbl., Dairen, Bal- 
four-WUllamson ti Co. ; 500 bbl., Kobe, Bal- 
four-Williatnson, ft Co.; 3,280 bbl., Kobe, 
Cook A Swan Co. 

i 


OIL HEEDS — Castor— 27,320 bg., Co- 
canada. Order. Linseed — 72,991 bg„ St. 
Lucia, Batik of the Manhattan Co , 42,634 
bg., Jbteuy, Am. Linseed Co, ; 47,992 bg. 
and 2,634,373 kilos in bulk, Montevideo, Or- 
der , 18,02(1 bg and 1,932,035 kilos in bulk, 
Rosario. Spencer Kellogg A Sons; 105,145 
bg Rosario. Order, 48,963 bg. and 2,602 
tuns m bulk, Rosario, Order; 8,413 bg., 
Buenos Aires, L. I>re>fus A Co., 33,413 bg.! 
Buenos Anew, Onh»- 

POTASS 1 1 M SALTS- 38 csk. red Prus- 
sian, Hamburg, E Suter A Co , 1,0(10 csk 
< lilorate, Hamburg, A J. Matcifs, Inc,; 135 
dr. permanganate, Hamburg, Order, 62 
bid caustic, Hamburg, Older , 4,000 bg sul- 
phate, Bieinen, Potash Impoit Corp., 2ft 
bbl perchloi ate, Swansea, order , lx bbl. 
hydrate, Hamburg, A J Marcus, Inc.; 
6,600 csk. chlotate, Hamburg, Order, 6 Hr 
salts, London, Mager, Somlerburg Co. , 4ft 
cs. caustic. Gothenburg, Mulllnckrodt (’hem. 
Works , 500 csk, chlorate, Marseilles, C. 
W Campbell ti Co , 5 00 csk cliloraK;, Mar- 
seilles, Asia Banking Corp , loy cs. per- 
ehloi ale, Marseilles, Order. 

P\ KITES- 7,815.810 kilos, Huelva, l’y- 
riles Co 

<|l' ElUtACIIO — 1,024 bg Buenos Aires, 
Older. 

<H ICKSILVEIt- 1 1 (1., llanifdco, 1. 

Elizondo, 400 II, Seville, Huiskitig A Co , 
3**0 tl , Sevilh, H W Peabody A Co., 1,000 
fl , A Meant* , Ord« r. 

S\L AMMONIAC X7 csk, Hamburg 
Meteor Products Co , 20 (>sk. and 1ft bbl, 
Bristol, r do P Field. 

SHELLAC 18 cs. garnet, Hamburg, A 
Mwrplij A Co , 35 bg , Hamburg, K.Mebat- 
Chatlbd*! Sin Mac Co , Du* cs., London, Lon- 
don A Livrtpool Dank, loo cs , London, Or 
tier , 350 bg and 1,050 bg ictus*. Calcutta. 
Dank of the Manhattan Co , 150 bg , Cal- 
cutta, Drown Bros A Co , 625 bg . Calcutta 
Phase Nat’l Dank, 722 bg and 211 bg* 
button, Calcutta, Otd. i , 115 es. stieklac, 
Bangkok, order, 100 bg., Calcutta, Drown 
Dtos A Fo , 450 bg , Calcutta, First Nat'l 
Dank of Boston, 300 bg , Calcutta, London 
A Brazil Dank, 5o bg. Calcutta, Dr. Dank 
of West Africa; lftft bg , Calcutta, N. Y* 
Trust Co; 255 bg , Calcutta. Standard 
Bank of S A . 1 5 ft pkg, Calctilta, Jwai, 
Ltd ; 1,256 bg„ Calcutta, Order, 25 bg. 
gurnet lac, Hamburg, Order 

SODIl'M SALTS 4ft es bromide, Ham- 
burg, R. \V. (It cell' ti Co ; 13<i bg silicate, 
Danzig, llatdy A Kupcrti, lftft dr sulphite, 
Bristol, R F. Downing A Co , 336 cs eva- 
nide, Havre. Nat’l <’itv Dank, 24 csk. prus- 
siate, Li vet pool, 11 J, Dak* r A Bros.. 2X,- 
067 bg. nitrate, Antofagasta, W R Grac ■ 
A Co ; lo,XK5 bg. nitrate, Tquique, W R 
Grace A Co ; 120 Hr. sulphite, Bristol, R F. 
Downing ti Co. ; 17 csk. prussiate, Rotter- 
dam. Order, 336 cs evanide, Marseilles, 
Nat’l Citv Hank; 137 csk. hyposulphite, 
Marseilles, Order. 

STARCH — 500 bg potato, Rotterdam, 
Twertesche Dank ; 700 bg. do., Rotterdam, 
Stein, Hall A Co.; 1,25ft bg. do,, Ro1t*r- 
dam. Order. 

SUMAC— 200 bl., Palermo, Order; 45 csk. 
extract, Glasgow, Am, Dvcwood Co. 

TALLOW— 130 t<„ Sydney. Nat’l City 
Batik; 120 csk., Brisbane. Older; 87 pipes, 
Melbourne, Order; K*0 csk, Lyttelton, Tup- 
tnan, Tburlow A Co. ; 298 t*\, Buenos Alre^, 
Armour A Co. 

TARTAK— 89 sk., Tarragona, P. Pfizer 
'A Fo.; 667 sk.. Valencia, C. Pfizer A Co . 
649 sk.. Valencia, Royal Baking Powder 
Co ; 4(15 sk , Marseilles, Tartar Chem. 

Works; 352 sk., Marseilles, C. Pfizer A Co 

TFRMERIC — 1 78 bg.. Cochin, Order; 906 
bg., Alleppey, Order ; 66u bg., Cochin, Order 

VEGETABLE TALLOW — 500 pkg. 
Shanghai, Equitable Trust Co 

WATTLE BARK- 9.71*7 bl.. Durban, E. 
J. Halev, Inc.; 1,999 bg, Durban. Bona 
Allen, Inc 

WAXES— 42 pkg. bees, Lisbon, E. A. 
Brummel A Co.; 212 pkg do., Lisbon, Stroll- 
mover A Arpe Co. ; 168 pkg bees, Lisbon. 
Order; 16 bg bees, Ta leahufino. W. R. Grace 
& Co ; 88 bg. do. Taloahuano, Strohme>or 
A Arpe Co ; 14 bg do, Taleahuano. Order, 
84 bg do., Valparaiso, Strohmeyer A Arpe 
Po ; 74 bg do., Valparaiso, W. R. Grace 
& Po ; 4ft bg bees, London, Order. 

• ZINC DUST— lftft os, Yokohama, Mitsui 
A Po. 

ZINC SULPHIDE- 2 csk., London, P. A. 
Sykes; . 6 csk., Rotterdam, E. L Bullock 
A Sons. 

ZINC WHITE — 20ft bbl.. Marseilles, 
Reichard-Coulston, Inc ; 55 bbl., Marseilles, 
Order. * 

ZYLOL — 12 dr.. Rotterdam, Lunham & 
Moore. 
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Current Prices in the New York Market 

For Chemical Oils and Allied Products * 


General Chemicals 

Acetic anhydride, 85' , .drum# lb 


lb 
100 lb. 
100 lb. 
1 00 lb. 
lb 
,lb 
lb. 
lb. 
lb. 


lb. 

lb 


Acetone, drums 
A Old, noetic, 28' , , bbl 
Acetic, 56' , , bbl 
Glacial, 991',, bbl 
Boric, bbl 
Citric, kegs 
Formic, 85' ; . . . 

Gallic, t cdi 

Hydrofluoric 52' , , curhoys 
l/ictic, 44',, tech, light, 
bbl 

22', tech . light, bbl 
Muriatic, 18" tanks 100 lb 
Muriatic, 20", tanks, 1 00 11*. 
Nitric, 16". nirbo\H lb 

Nitric, 42", cnrbo\8. . . lb 

'Oleum, 20' , , tanks .. . ton 

< txalic, crvst als, bbl lb 

Phosphoric, 50' , carboys lb 

I’vrogftinc, rcMibbmc*! lb' 

Sulphuric, 60' , tanks toil 

Sulphuric, 60", drums . 
Sulphuric, 66' , tanks 
Sulphuric, 66° drums 
Tannic, I'SP , bbl 
Tannic, 1 cell , bbl 
Tart ane, imp , powd , bbl 
Tartaric, domestic, bbl. . 
Tungstic, per lb . 

Alcohol but.\l, drums, f o.b 

M c o i h o 1 eth\ 1 (Cologne 
spirit ), bbl 

I ,tlol 1 90 p i I’ S P , bbl 
Alcolml, met In 1 (see Methanol! 
Mcohol, demit tired. 190 proof 
No 1, special bbl 
No 1, I90pror>f, special, dr 
No I, I ft 8 proof, bbl 
No I. 1 88 proof, dr 
No 5, I H8 proof, bbl 
No 5 1 88 proof, dr 
Alum, ammonia, lump, hbl 
Potnsh, lump, bbl 
Chrome, lump, potash, bbl 
^lumimmi sulphate, com 
hags 


1 on 

Ion 

ton 

lb 

lb 

lb 

lb 

lb 

lb 

gtd 

gal 


1 00 lb 


Iron free bags lb 

Aqua ammonia, 26°, drums. lb 
Ammonia, anhydrous, r\ I lb 

Ammonium catlmnatc, powd 
casks, imported 
Ammonium carbonate, powd 
domestic, bbl 

Ammonium nitrate, teeli , 
casks . . 

Amyl acetate tech .drums. 

Arsenic, white, powd , bbl 
Arsenic, rod, powd , kegs 
Barium carbonate, bbl.. . 

Barium chloride, bbl.. . , 

Barium dioxide, drums . 

Barium nitrate, casks 
Barium sulphate, bbl.. 

Blanc fixe, dr> , bbl . . 

Bleaching powder, f o h. wki 
drums . 9 . 

Spot N V drums. . . 

Borax, hbl 
Bromine, eases 
falciuni acet ate, bags 
Calcium arsenate, dr . 

Calcium carbide, drums 
< ’aleium chloride, "fused, drums 
Gran, drums . . 

Calcium phosphate, mono, 

* bhl 

Camphor, cases 
Carbon bisulphide, drums . . 
Carbon tetractiloride, drums 
Chalk, p r e c i p. — domes! ie, 

light, bbl 

Domestic, heavy, bbl.. 

Imported, light, bbl. . 

Chlorine, liquid, tanks, wks 
Cylinders, I 00 lb , wks 
Cylinders, 1 00 lb , spot 
Chloroform, tech., drum*. . . 

Cobalt oxide, bbl 

Copperas, bulk, f.o b. wki. . 

Copper carbonate, bbl 

Copper cyanide, drums. . 
Coppersulphate.dom., bbl 

Cream of tartar, bbl 

Kpsom* salt, dom., teeh., 

bbl 100 lb. 

Epsom salt, imp., teeh., 

bags 100 lb. 

Epsom salt, U.8.P., dom.«* 

bbl 1001b. 

Ether, U.8.P., drum* lb. 

Ethyl aeetate, 65%, drums gal. 

Ethyl aeetate, pure facet ic 

ether, 90% to 100%) gal. 


lb 

lb 

lb 
gal 
lb 
lb 

ton 
toil 

lb. 

lb 
lb 

100 lb. 
100 lb 
lb 
lb 
1 00 lb 
lb 
lb 


ton 

lb. 

lb. 

lb. 

lb. 

Ib. 

lb. 

lb. 

lb. 

lb. 

Ib. 

Ib. 

. lb. 

ton 
. lb 

» ,b - 
1001b. 

Ib. 


$0 38 - 


25 - 

25} 

3 38 - 

3 50 

6 75 - 

7 00 

12 00 - 

12 50 

10'.- 


.40'- 

52 

14 - 

16 

45 - 

50 

12 - 

124 

HJ- 

12 

05 - 

06 

90 - 

1 00 

1 (HI - 

1 10 

04;- 

.05 

0o - 

06J 

18 50 - 

19 00 

1 V- 

.13; 

1)7*- 

081 

1 50 - 

1 6(1* 

9 50 - 

M ON 

13 00 

14 00 

16 on 

16 50 

20 00 - 

21 00 

65 - 

70 

45 - 

50 

3b,'- 


471- 


1 10 - 

I 20 

26 - 

.28 

4 75 - 

4 95 

4 70 ~ 


41 


15 


42 


36 


40 - 


34 - 


03'.- 

Oil 

02! 

031 

05;- 

06 

1 50 - 

1.65 

02;- 

. 02} 

06 

07 

30 - 

30} 

09 »- 

10 

.13 - 

.14 

to - 

II 

3 50 - 

3 75 

14' 

15 

I4J 

Hi 

78 (10 - 

86 00 

85 00 - 

90 00 

18 - 

181 

08 - 

08} 

(14 - 

• 04j 

04 - 

041 

1 90 - 


2 40 - 


05'- 

051 

28 - 

30 

4 00 - 

4 05 

161 — 

17 

05i- 

* .051 

22 00 - 

23.00 

28 00 - 

30 00 

064- 

07 

86 - 

88 

07 - 

07J 

09}- 

10 

. 044- 

04i 

03{- 

03 

044- 

.05 

051- 

.054 

.06 - 

. 06 J 

09 - 



15 - 
2 10 - 
19 00 - 
19 - 
47 - 
6.00 - 
.251- 

1.90 - 

.90 - 

2.50 - 
.13 - 
.80 - 


. 38 

2.25 

20 00 

.20 

50 

6.25 
.261 

2 15 

1.00 

2.60 

.15 

.81 


.95- 1.0 


T HESE prices are for the spot 
market in New York City, but 
a special effort has been made 
to report American manufacturers’ 
quotations whenever available. In 
many cases these are for material 
f.o.b, wotks or on a contracf basis 
and these prices are so designated . 
Quotations on imported stocks are 
reported when they are of sufficient 
importance to have a material 
effect on the market. Priced quoted 
in these columns* apply t<f large 
quantities in original packages. 


Fornuildetiydc, 40* , , bbl . Ib 
I' ullerM'iirtb imp ,powd , net tun 
Fusel oil, ref , drums gid 

Fund oil, crude, drums gilt 

( iluubeis salt , wks , bags 1 00 lb 
( daubers salt , imp , bags 1 00 lb 
( il ycermc, r p , drums ext i a lb 
Glycerine, dynamite, drums lb 
Glycerine, crude 80',, loose ll» 
Iodine, resubbmed ll> 

Iron oxide, red, casks lb 

Lead 

\\ hit e.basie earboimt e.dry , 
casks lb, 

AV hltr, basic sulpliut* , i asks It* 
White, in oil, kegs ll> 

Bed, dry, eusks Ib 

Bed, m oil, kegs Ib 

Bowl acetate, w lute rrxs , bbl lb 
Brow ii, broken, casks lb 

Lead arsenate, nowd , bbl lb 
bimc-Hvdrutcd, bbl per ton 

Tame, bump, bi d 280 Ib 

bit luirge, comm . casks Ib 

blthnphoiie, bags lb 

in bbl lb 

Magnesium earb , teeh , bng* lb, 
Methanol, 95' , , bbl gal 

\lei lianol, 97' , , bbl gal 

Nickel salt, double, bbl. . Ib. 

Nickel silts, single, bbl . . lb 

IMnmgene 

Phosphorus, red, rases . lb. 

Phosphorus, yellow, eases Ib. 

Potassium bichromate, casks lb. 
Potassium bromide, gran , 
bbl . , lb. 

Potassium carbonate, 80-85' , , 

calcined, rusks lb 

Potassium chlorate, nowd lb. 

Potassium cyanide, drums 11). 

Potassium, first sorts, cask Ib. 

Potussium hydroxide t caustic 

potash) drums lb. 

Potussium iodide, eases .... lb. 

Potassium nitrate, bbl. lb. 

Potassium permangnnu t e, 

drums lb. 

Potassium prussiate, red, 

eusks lb. 

Potassium prussiate, yellow, 

casks .lb. 

.Salammoimic, white, gran., 

rusks, imported lb, 

Salummonuie, white, gram, 

bill , domestic lb. 

Orai , gran , casks lb. 

ftalnoda, bbl. ..100 lb. 

Salt cake (bulk! ton 

Soda ash. light, 58" c flat, 

bags, contract . 100 lb 

Soda ash, light, basis, 48',, 
bags, contract, fob. 
wks 100 lb. 

Soda ash, light, 58‘J, flat, 

bags, resale 1 00 lb. 

Soda ash, densr, bugs, con- 
tract, basis 48 ' , 1001b 

Soda ash, dense, in bogs, 

resale... 1001b. 

Soda, caustic, 76",', solid. 

drums, f a. s. . 1001b. 

Soda, caustic, basis 60%. 

wks.. contract 100 lb. 

Soda, caustic, ground and 

flake, contracts .100 lb. 

Soda, caustic, ground and 

flake, resale . 1 00 lb. 

'Sodium aeetate, works, bags Ib. 
Sodium bicarbonate, bbl . 1 00 lb 
Sodium bichromate, casks.. Ib 
Sodium bisulphate (niter rake) ton 
Sodium bisulphite, powd., 

(J.8.P., bbi. lb. 

8odium chlorate, kegs. ... Ib. 
Sodium chloride ., . lone ton 
Sodium cyanide, case* ...... lb. 


$0 14 
)() 00 

1 53 • 

2 50 
I 20 

90 

17 

15-1 

11 

4 55 - 

12 - 


09,'- 
09} - 
121 - 
II!- 
IV- 
14 
13 

2) - 
16 80 - 
3 63 - 
102 - 
07 - 

07 - 

08 - 
I 18 - 
I 20 - 

104- 
II}- 
60 - 
35 - 
30 - 
.Mi 

. 19 - 


.064- 

084 

.071- 
3.65 - 
. 061- 


.184- 

.65 - 


.354- 

.06)- 

.07)- 
.08 - 
1.20 
26 , 00 - 

I 60 - 


1.20 - 
1.75 - 
1.174- 
1.85 - 
3.10 - 
2 50 
3.80 - 


3.72J- 
05 - 
2,00 - 
081 - 
6.00 - 


. 04}— 
. 064 - 
12.00 - 
r .20 - 


to is; 

32 00 
4 0) 

2 60 
I 40 
95 
17', 
16 
Hi 
4 65 
18 


10 

14 

12 

15 
14} 
13 
24 

17 00 
3 t,5 
II 
07 i 
071 
08’ 
I 20 
I 22 


75 

4(1 

35 

12 

20 

. 06 ; 
08 
.50 
09 

09 
3 75 
.07; 

19 

67 


364 

,07 


.07; 

.09 
I 40 
28.00 


1.67 


I 30 


1.20 

1.90 

1 

3 40 
2 60 
3 90 


064 

2 50 
09 
7.00 

.044 
.07 
13 00 
.23 


Sodium fluoride, bbl 

Ib. 

$0.09 - 

$0 101 
.03 

Sodium hyposulphite, bbl 

lb 

. 024 - 

Sodium nitrite, casks 

Ib 

.08 - 

.08) 

Sodium peroxide, powd .cases 
Sodium phosphate, dibasic', 

lb 

.28 - 

.30* 

bbl 

Ib. 

.031- 

.04 

Sodium nru-smle, vol drums 

Ib. 

. 16 - 

.16) 

52 

Sodium ttnlicvhc, drums 

Ib. 

,47 - 

Sodium silicate (40 r , drains i 100 Ib. 

.80 - 

1.25 

Sodium silicate (6()‘ , drums! 1 00 lb. 
Sodium sulphide, fused, 60- 

2.00 - 

2.25 

62* , drums 

lb. 

. 04J- 

.041 

Sodium sulphite, orvs , bbl . 

lb. 

03'," 

03* 

Strontium nitrate, powd ,bbl. 

Ib. 

, 121- 

13 

Sulphur ehloridi , \cl drums. 

b. 

04}- 

05 

Sulphur, etude 

toll 

18 0U - 

20 00 

At nnm , Imlk 

toll 

16 00 - 

18 00 

Sulphur, flout , bag . 100 lb. 

2.25 - 

2.35 

Sulphui, lull, hag , 100 

III. 

2 00 - 

2. IQ 

Sulphur dioxide, liquid, evl . 

lb 

.08 - 

081 

l’ale -imported, bags 

toll 

30 00 - 

40.00 

Talc domestic nowd., bags. 

ton 

18.00 - 

25.00 

I’m bichloride, bbl 

Ib. 

.12)- 

131 

I in oxide, bbl 

lb 

.48 - 

Tin crystals, bbl 

ib 

.35}- 

36 

Zinc cai boimti , bags 

Ib. 

.14 - 

.144 

Zmc i blot ale, gran, bbl 

lb 

06)- 

. 06 ] 

Zme ev Hindi*, drums 

lb. 

.37 - 

.38 

Zme oxide, , lead free, bbl 

lb. 

.08 - 

.081 

5' , lead sulphati bugs 

10 to 35 1 , lead sulphate, 

Ib. 

.071- 

bags 

Ib 

07 - 


Frcnrli, red weal, bags 

11) 

. 091- 


French, green *i n|, hags 

Ib 

.10 - 


1* lem li, while anil hbl 

lb 

.12 - 


Zmc sulphut e, bbl . 100 lb. 

2.50 - 

’V.oo‘ 


Coal-Tar Products 


Alplui-mqihtlml, crude, bbl . 
Alphu-nnpht hoi, r**l , bbl 
Mplui-iiHphthvlHimno, bbl. . 
Aniline ml, drums 
\ inline salts, bbl 
\nthiaeene, BO* , , drums . . 
\nt brace n e, 80' , , imp , 
ib limn, duty panl. . . 
Anthrwiutmme, 25',, paste, 
drums 

Menznldehvde F S.P .carboys 
li eb, drums 

Ueii/cne, pure, water- white, 
tanks nil drums 
Be. mono, 90* , , tanks & drums 
Benzene, 90", , drums, resale.. 
Benzidine base, bbl. 

Benzidine sulphate, bbl , , 
Benzole Iielil, P S.P , kegs 
Beiizoale of soda, l T S ]*., bbl 
Benzyl chlorine, 95-97', , ref., 
drums t) 

Benzyl chloride, teeh , drums 
Betii-niiphthol, tech , bhl ... 
Beta-uaphtlivlaiiiine, tech 
Cremil, 1 1 S P , drums, ,# 

< ’rtho-eresol, drums 
C’resvlm acid, 97‘ , , r»*tm)e, 

drums 

95-97"} , drums, resale. . . 
Diehlorbensene, drums. . . 

I liethvlanilinc, drums 

I >ii net hvlaiuhne, drums . . 
Dinit robenzeiie, bbl,.. 

Dinitroelorbenzenee bbl 

1 finitronapht hulcn, bbl * 

1 Mail rophenol, bbl , . . 

1 Mnitrotnluenr, bbl 

Dip oil, 25", , drums. . 

1 hphcnvlumine, bbl 

I! -acid, bbl 

Metu-phenylene<liHrnine, bbl. 

Miehlers ketone, bbl 

Monocblorbenzene, drums. . . 
Monoethylaniline, drums.. . . 

Naphthalene, flake, bbl 

Naphthalene, balls, bbl 
Naphthionate of soda, bbl. 
Naphthioinr acid, crude, bbl. 

Nitrobenzene, drums 

Nitro-naphthulem , bbl , . . 

Nitro-tolueiie, drums 

N-W acid, bbl 

Ortho-arnidophenol, kegs. , . 

< >rtho-dicblqrben»cne, arums 
i >rtho-nitrophenol, bbl. . . . 

< >rt ho-nitrotoluene, drums. . 

( Irt bo-toluidine, bbl 
Pura-amidophenol, base, kegs 
Paru-auudophenol, HC1, keg# 
Para-diolil orben zene, bbl. . . . 
Paranitroaniline, bbl. . . . 
Para-ni trot oluene, bbl. . , , , 
Para-phenylcnediamine, bbl. 

Para-toluiame, bbl 

Phthalic anhydride, hbl 

Phenol, U.H.P., drums. . ., 

Picric acid, bbl 

Pyridine, aoui., drums 


lb 

$0 65 - 

<0. 80 

Ib 

75 - 

.90 

Ib. 

35 - 

37 

lb. 

16 - 

.16! 

lb. 

23 - 

24 

lb. 

.75 - 

1.00 

lb. 

.70 - 

.75 

lb. 

.70- 

.75 

lb. 

1.40 - 

1.45 

lb 

75 

80 

gal. 

.30 - 

.32 

gal 

.27 - 

.SC 

gal. 

.30 - 

.13 

Si). 

.85 - 

.90 

lb. 

.70 - 

.75* 

lb 

.72 - 

75 

lb. 

.57 - 

65 

Ih. 

.45 - 


lb. 

.30 - 

,‘.3i’ 

lb. 

.22 - 

.23 

Ib. 

.80 - 

.90 

lb. 

.25 - 

.29 

lb. 

.28 - 

.30 

gal. 

1.20 - 


gal. 

1. 10 - 


n>. 

.07 - 

.09 

lb. 

.50* 

.60 

Ib. 

A - 

.43 

lb.* 

. 19 - 

.20 

lb. 

.22 - 

.23 

lb. 

.30 - 

.32 

lb. 

.35 - 

.40 

lb. 

.20 - 

.22 

gal. 

.25 - 

.30 

11). 

.50 - 

.52 

ib. 

.80 - 

.85 

Ilf. 

1.00 - 

1.05 

lb. 

3.00 - 

3.50 

lb. 

.08 - 

.10 

lb. 

.95 - 

f.|0 

lb.. 

.083- 

.09 

Ib. 

.09)- 

.10 

lb. 

.58 - 

.65 

lb. 

.55 - 

.60 

Ib. 

.10 - 

.12 

lb. 

.30 - 

.35 

lb. 

.15 - 

.17 

lb. 

1.25 - 

1.30 

lb. 

2.30 - 

2.35 

lb. 

.17 - 

.20 

lb. 

.90 - 

.92 

lb. 

.10 - 

.12 

lb. 

.14 - 

.15 

lb. 

1.20 - 

1.30** 

lb. 

1.25 - 

1.35 

lb. 

.17 - 

.20 

lb. 

.72- 

.75 

lb. 

.60 - 

.65 

lb. 

1,45 - 

1.50 

lb. 

.95 - 

.98 

lb. 

.15 - 

.38 

lb. 

.50 - 

.52 

Jb. 

.20- 

.22 

gal* 

nominal 




968 

Re*nrcinol, pure, kept, . 

ftault.bbl « 

Salicylic acid, tech., bbi 

Salicylic acid, U.S.P., bbl . . 

Solvent naphtha, w'fter- 

* white, drums 

Crude, drums . . 

Snlphanilio acid, crude, hbl. . 
Thiocarbamlide, keg# 
Toluidinc, kejts 
Toluidinc, mixed, kegs. 
Toluene, tank curs . 

Toluene, drums . . 

Xylidlnee drums . . 

Xylene, pure, drums 
Xylene, com , drums 
Xylene, corn., tanks. . . 
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Vol as, Wo. 21 


cal. 

$2.50- 

$2.75 

Jo. 

1.40 - 

1.50 

lb. 

2.00 - 

2.25 

lb 

.55 - 

.60 

lb. 

- 

.42 

lb. 

- 

.45 

gal 

.37 - 

40 

r 

.24 - 
18 - 

.20 

ib. 

.35 - 


lb. 

1.20 - 

1 30 

1b. 

30 - 

35 

gal 

30 - 

35 

gal. 

.35 - 

40 

Ib 

47 - 

49 

gal 

.75 - 

1 00 

gal 

37 


Kill. 

32 



Naval Stores 


Rosin B-I). bbl 
Rosin E-l, bbl 
Rosin K-N, bbl. 

Rosin W.G -W W.,bbl 
Wood rosin, bbl 
Turpentine, spirits of, bbl 
Wood, steam dint , bbl 
Wood, dent dint., bbl 
Pine tar pitch, bbl.. 

Tar, kiln burned, bbl. 

Retort tar, bbl. , 

Rosin oil, first run, bid 
Rosin oil, second run, bbl 
Rosin oil, third run, bbl 
Pine oil, steam dist 
Pine oil, pure, dent dmt 
Pine tar oil, ref. . 

Pine tar oil, crude, tanks 
f.o.b. Jacksonville, Fla 
Pine tar oil, double ref , bbl. 
Pine tar, ref., thin, bbl . . 
Pinewood creosote, ref , bbl 


280 II. 

$5 85 - 



280 11. 

5.95 



280 11. 

6 1 > 



280 11. 

6 50 

7 

50 

280 lb 

6 00 

6 

It) 

gal 

1 12 

1 

14 

gal 

1 00 



gal 

75 



200 II. 


6 

00 

500 Ib 


13 

00 

500 Ib 

- 

12 

00 


Kid 

Kid 

Kid 

Kid 

gal 

Kid. 

gal. 

Kid 

Kid 

Kid 


45 

48 

52 
75 
70 
48 - 


Animal Oils and Fats 

Degras.bbl lb 

Grease, yellow , bbl lb 

Lard oil, Extra No. I, bbl Kill 

Ncntsfootoil, 20 deg bbl Kid 

No I, bbl gal 

Oleo Htearine . 

Red oil, distilled, d.p bbl lb 

Saponified, bbl lb 

Tallow, extra, loose lb 

Talley oil. acidless, bbl K'd 

Vegetable Oils 

Castor oil, No. 3, bbl . . 

Castor oil, No. I, bbl 
Chinawood oil, bbl. . 

Coconut oil, Ceylon, bbl. . 

Ceylon, tanks. N Y 
Coconut oil, Cochin, bbl... 

Com oil, crude, bbl . . . . 

(‘rude, tanks, (f •> h mill) 

Cottonseed oil, crude (f.o.b. 
mill), tanks. . 

Summer yellow, bbl. 

9 Winter yellow, bbl. 

Linseed oil, raw, ear lots, bbl 
Raw, tank oars (dom ) 

Roiled, cars, hbl. (dorm). 

Olive nil, denatured, bbl 
Sulphur, (foots) bbl 

Palm, Lagos, casks 

N iger, casks .... 

Palm kernel, bbl. . « . 

Peanut oil, crude, tanks (mill) 

Peanut oil. refined, bbl. . . . 

Pcrilln, bbl 

Rnpeseed oil, relined, bbl . 

Rapeseed oil, blown, bbl. 

Sesame, Jjbl 

Soy* bean ^Manchurian) , bbl 
Tank, f.o.b Pudlfic const 
Tank, (f.o.b. N Y ) 


\2 - 

.32-. 


.75 

- 

25 

- 

52 

Pats 


$o »»; 

$0 04} 

06% 

06; 

90 - 

92 

1 30 - 


92 - 

94 

09 - 


10% 

10} 

10% 

io; 

07 

94 - 

96 


Fish fails 


lb 

$0 14 - 


lb. 

. 14}-. 


lb. 

26 - 

"'28 

Ib. 

09% 


II. 

oft; 


Ib 

10 - 

10} 

Ib 

12} 


lb 

09} - 

00' 

ll» 

09% 


II. 

12} 


lb 

n% 

! M 

gtd. 

i n - 

1 14 

gal 

1,08 - 

1 09 

gal. 

1*15 - 

1 16 

gal. 

1 10 - 


lb 

09 

09} 

Ib 

.07% 

07', 

11. 

07 - 

071 

lb. 

08.}- 

08, 

Hi 

13} 


11). 

16} 


11. 

16 

16} 

84 

gal 

83 - 

gal. 

.88 - 

.89 

lb 

III- 

121 

Ib 

. 12 ; 

1) 

If) 

. 10} 

10' 

Ib 

tils 

.101 

io : 

gal 

$0 70 

$0 72 

gal 

76 - 


gal 

.78 - 


gal. 

82 - 


1 gal 

>0 - 


lb 

_ 


gal 

76 - 

78 

gal 

79 - 

80 


Cod, Newfoundland, bbl. 

Menhaden, light pressed, bbl. 

White blenched, bbl. . 

Blown, bbl % 

Crude, tanks (f ob factory) 

Whale No. I crude, tanks, 

ooast 

Winter, natural, bbl 
Winter, bleached, bhl . .. 

Oil Cake and Meal 

ton *10 00 -$3I 00 
lb 05% 05 

lb. U^- 

ton 38 00 - 
ton 34 50 - 
ton 36 50 - 

Materials 


Coconut cake, bags. 

Coora, sun drutl, bags, (r t I V 
8un dried Pacific coast 
Cottonseed meal, t.o b. mills 
Ltuseed cake, bags. . . 

Linseed meal, bugs 

Dye & Tanning 

Albumen, blood, bl *1 1) » 

Yvlbumen, egg, tech, kegs. . II > 

Cochmud.bng*. ,. lb 

Cutch, Borneo, bales lb 

Cuteh, Rangoon, bales lb 

Dextrine, corn, bags 100 lb 

Dextrine, gum, bags 100 lb 

Divi-divl. bags. . ton 

Fustic, sticks ton 

Fustic, ohlps, bags lb. 

Logwood, sticks too 

Logwood, chips, bogs lb 

Sumac, leaves. Sicily, bags. . . ton 


05} 


$0 45 

.33 - 
04;- 
13 - 
3 69 - 
3 99 - 
38 00 - 34.00 
30 00 - 35.00 
.04- .05 

26.00 - 30.00 

.024- .031 

70.00 « 72.00 


$0 50 
95 
35 
05 
. 13 } 
4 01 
4.09 


f^umac. around, bags. . . . ton $65 
Sumac, domestic, bags,.. . ton 40. 
Starch, corn, bags 1001b 2. 

Tapioca flour, bags.. H>. 

Extracts 

Archil, cone., bbl lb 

Chestnut, 25',,. tannin, tanks lb 

Di\i-divi, 25*\ tannin, bbl lb 

Fustic, crystals, bbl lb 

Fustic, liquid, 42 ', bbl lb 

Gambler, li(| , 25% tannin, bbl lb. 

Hermit me erys , bbl lb 

Hemlock, 25' , tannin, bbl lb 

if vpernie, solid, drums lb 

HviHTiiir, liquid, 51", bbl lb 

LoKwood, erys., hbl .. lb 

Logwood, hq , 5 1 % hbl .. lb 

Quebracho* solid, 65% tannin, 
bbl 


00 -$67 . 00 
00 - 42.00 
97 - 3.07 
06 - .06J 


I 17 - $0. 18 
02 - 03 

04 - 
20 - 
1)8 - 
08 - 
14 - 
1)4 - 
24 - 
10 - 
18 - 
04 - 


04% 

06% 


05 

22 

,09 

04 
18 

.05 

.26 

12 

20 

10 

05 
07 


Dry Colors 


lb 

$0 20 

$0 24 

11) 

12 

40 

toil 

35 00 

45 01) 

lb 

55 - 

60 

lb 

55 - 

60 

Ib 

08 - 

35 

Ib 

06 -I 

14 

Ib 

03% 

04 

lb 

04 - 

04} 

lb 

32 - 

.34 

Ib 

12 - 

12} 

lb 

30 - 

35 

Ib 

4 50 - 

4 70 

lb 

10 - 

14 

Ib 

1 00 - 

1 10 

lb 

1 30 - 

1 32 

Ib 

20 - 

21 

lb 

02}- 

03 


lb 

$C 35 - 

$0 36 

lb 

20 

21 

lb 

32 - 

34 

Ib 

40 - 

41 

lb. 

21 - 

22 

Ib 

42 - 

.43 

lb 

23 - 

23} 

Ib. 

18% 

19' 

lb 

16 - 

16} 

lb. 

041- 

.041 

Ib. 

.04 - 

.04} 

Ib 

.02% 

.03 

Ib. 

03 - 

03; 

lb 

.03% 

03 ; 

lb. 

.03% 

04 

lb 

04} 

.04; 

Ib. 

.05 - 

05} 

Ib. 

13 4 

13 ; 

lb 

131- 

» 3; 

Ib 

.15 - 

15} 


Hlacks ('urholigns, bugs, I ■> b 
works 

Lampblack, bill 
Minnal, bulk 
Mims Mron/( ,bbl 
Prussian, bbl 
t'ltruaiurflhc, bbl 
Miown.i, Sienna, Ital , bbl 
Sienna, Domestic, bbl 
Ember, Turkey, bbl 
Greens Chrome, C P bight, 
hbl 

Chrome, commercial, bbl 
Paris, bulk 

Reds, Carmine No 40, tins 
Oxide red, rusks 
Para toner, kegs 
Vermilion, English, bbl 
Yellow, Chrome, C P hhh 
< )oher, French, r«s% 

Waxes 

Mayberry, bbl. 

Beeswax, crude, bags 
Beeswax, refined, light, bags 
Beeswax, pure white, cases 
Candellila, biiKs . 

Carnuuba, No I, bag# . . 


Japan, eases . 

Mont an, crude, bags • 

Paraffine, crude, match, 105- 
1 10 in p. . . 

Crude, scale 124-126 imp., 
bags 

Ref., 1 18-120 m. p., bags 
Ref , 125 ni p .bags . . 

Ref, 12ft- 1 30 m.p., bags 
Ref., I 33-135 rmp., bags 
Ref , I 35- 137 m p , bags 
Stearic and. sale pressed, hags 
Double pressed, hags. 

Triple pressed, bags 

Fertilizers 

Animonium sulphate, bulk, 

f.ob works. . . 1 00 lb $3 25 - $3 30 

F u.s double bags 1 00 lb 3 85 - 3 40 

Blood, dried, bulk unit 4 00 - 

Botie, ruw , 3 and 50, ground . ton 27 00 - 30 00 

Fish scrap, dom .dried, wks.. unit 3 75 

Nitrate of andii, bags. . 1001b. 2 52}- 2 57} 

Tankage, high grade, f o b. 

Chicago unit 3.35 - 3 45 

Phosphate rock, f o.h mines, 

Florida pebble, 68-72% . ton $4 00 - $4 50 

Tennessee, 78-80% ton 8 00 - 8 25 

Potassium muriate, 80% , bags ton 34 53 - 

Potiissiuin sulphate, bags basts 

40%', ton 43 67 - 

Double manure salt . ton 25 72 — 

Kiunit . ton 7 22 — 

Crude Rubber 

Bara — I 'pmer fine 

l 'pm er coarse 
1 priver rancho ball 
Plantation- First latex crepe 
Ribbed smoked sheets 
Brown crepe, thin, 
clean 

Amber crepe No. I . 

Gums 

Copal, Congo, amber, lings 
East Indian, bold. bags. . 

Manila, pale, bugs 
Pont milk. No I bags 
« him.ir, Batavia, eases 
Singapore No. I, ease# 

Singapore, No 2. case# 

Ivaun, No. Leases . 

( irdinary chips, rases 
Munjuk, Barbados, bags 

Shellac 

.Shellac, orange fine, bags .. lb. 

Orange superfine, bags.. . lb. 

A. C. garnet, bugs lb. 

Bleached, hoiicdry 

Bleached, fresh 

T. N., bags 

Miscellaneous Materials 

Asbestos, crude* No. I, 

f.o.b , Quebec ah. ton $500.00-.. 


li> 

$0 27} 


ib 

23 

23' 

lb 

.24% 

25* 

lb 

27 4 — 


lb 

27% 


lb. 

26% 


lb. 

.27 - 

.271 

1 

lb. 

$ 0.12 - 

$0 13 

lb. 

.23 - 

21 } 

lb. 

.20 - 

. 20 } 

lb. 

20 - 

. 20 ' 

Ib 

28 - 

29 

lb. 

34 - 

35 

lb. 

23 - 

24 

lb 

69 - 

67 

lb 

20 - 

22 

lb 

09 - 

09} 


lb 

lb. 

Jb. 


$0 64 - 
66 - 
nominal 
73 - 
.61 - 
.60 - 


Asbestos, shingle, f.o.b., • 

Quebec sh. ton $65 . 00 r $85 . 00 

Asbestos, cement, f.o.b., 

Quebec sh. ton 20.00 - 25.00 

Barytes, grd., white, f.o.b. 

milts, bbl. . netton 16.00 - 20.00 

Barytes, grd., off-color, 

f.o b. mills bulk netton 13.00- ^5.00 

Bnr.\ te.s floated, fob, 

St Louts, bbl netton 28 00 - 

Baryt e s, crude f o.b 

mines, bulk netton 10.00- 11.00 

Casein, bbi., tech * lb '.19,}- ,23} 

(‘Inna clay (kaolin) crude, 

fob Ga netton 7 00 - 9.00 

Washed, f o b Ga. net ton 8 00 ~ 9 00 

Powd., fob ( !n netton 14 00 - 20.00 

C’rudefob Ya netton 8 00 - 12.00 

(■round, f o.b Yu netton 14 00 - 20,00 

Imp , lump, bulk netton 15 00 - 20.00 

Imp, powd net ton 45 00 - 50.00 

Feldspar, No 1 potter}' .long ton 6 00 - 7.00 

No 2pottcr.\ long ton 4 00 - 5 50 

No I soap long ton 7 00 - 7.50 

No. I Canadian, f.ob 
mill 

Graphite, (Yvlon, lump, first 
quality, bbl 
Ceylon, chip, hbl. 

High grad c amorpho 
crude 

Gum arable, amber, sorl 
flags 

Gum tragacanth, sorts, bagB 
No I , bags 
Kieselguhr, f o f> Oil 
Fob N 3 

Magnesite, crude, f o b Cal . 

Pumice stone, imp., casks 
Dom., lump, bbl 
Dom., ground, bbl 
Silica, glass sand, lob Ind. 

Silica, sand blast, f o b Ind. 

Silica, amorphous, 250-mcsh, 
f o b 111 

Silica, bldg sand, fob Pa . 

Soapstone, coarse, f o.b. Vt. 
bags 

Talc, 200 mesh, f.ob, Vt, 
bags . . 

Talc, 200 mesh, f.o.b Ga. 
bags 

Talc, 200 mesh, f.o b. Lo 
Angeles, bugs 


ton 

20 00 - 

22 00 

lb 

Ib 

8 !: 


toil 

15.00 - 

35.00 

’ll) 

.14% 

.15 

lb 

.48 - 

.56 

.11) 

1.50 - 

* 1.60 

ton 

40 00 - 

42.00 

ton 

50 00 - 

55.00 

ion 

14 00 - 

15.00 

lb 

.03 - 

.051 

lb 

.05 - 

.05 

lb 

.06 - 

.07 

ton 

2 00 - 

2.50 

.ton 

2 50 

5.00 

toll 

17 00 - 

17 50 

ton 

2 00 - 

2 75 

ton 

7.00 - 

8 00 

ton 

6.50 - 

9.00 

ton 

7 00 - 

9.00 

toil 

16 00 - 

20.00 


Mineral Oils 

Crude, at Wells 


Pennsylvania 

bid. 

$3 25 - 

Corning. 

bbl 

1 85 - 

Cabell. . . 

bbl. 

1 91 _ 

Somerset. 

hbl 

1 75 - 

Illinois 

bbl. 

1 97 - 

Indiana 

hbl 

1 98 - 

Kansas and ( )klahoiria, 28 deg 

bbl 

1 30 - 

California, 35 deg and up 

bid 

1 04 - 


- 3 50 


Gasoline, Etc. 

Mot or gasoline, steel bills gal. 

Naphtha, V M »fc B deed, 
steel hhls gal 

Kerosene, ref lank wagon .. gal. 

Bulk, W W export gal. 

Lubricating oils 

Cylinder, Penn .dark gal. 

nloomlcM, 30<o ilgrav gal. 

Paraffin, pale gal. 

Spindle, 200, mile gal. 

Petrolatum, amber, bbls lb 

Paraffine wax (see wavs) 


Refractories 

Bauxito brick, 56%, Al-jOa, f o.b. 

Pittsburgh . . . t 

Chrome brick, f o b. Eastern ship- 
ping points 

Chrome cement, 40-50% CrjOj. 

40-45% CrjDa, sucks, fob. 

Eastern shipping points 
Fireclay brick, 1st. quality, 9-in. 
shapes, f o h Ky wks.. . . 

2nd. (piality, 9-m. shnpcB, f o.b. 
wks. . i,uuu 

Magnesite brick, 9-in straight 

(f.ob wks.) ton 

9-in. arches, wedges and keys. ton 

Scraps atvd splits ton 

Silica brick, 9-in. size*, f.o.b. 

Chicago district 1,000 

"‘ilica brick, 9-m sizes, f.o.b. 

Birmingham district . 1,000 

F o.b. Mt I'nion.Pa 1,000 

Silicon carbide refract brick, 9-in. 1,000 


$0 21% 


20% 


14 - 


07 - 


22 - 

.25 

18% 

.20} 

24 - 

.26 

.22 - 

.24 

.05 - 

.05} 


ton 

ton 


1,000 


$45-50 

50-52 

*23-27 

23.00 

40-46 

36-41 

65-68 

80*85 

85 

48-50 

48-50 
42-44 
1,100 00 


Ferro-Alloys 


ton $200.00 -$225.00 


lb. 

lb. 


.114 

.12 - 


. 11 } 

.13 


Fcrrot Itanium, 15-18% 

f o.l>. Niagara Fails, 

NY 

Ferrochromium, per lb. of 
Cr. 6-8% C. 

4-6% C 

Ferromanganese, 78-82% 

Mn, Atlantic aeal J 

duty paid 

Spiegelewen, 19-21% Mn.. gr. ton 

Ferromolybdenum, 50-60% __ 

Mo, per lb. Mo lb. 2.00 - 2.50 

Forroaflieon, 10-19% fr.toa 48.00 - 50.00 

f 50% gr. ton 95.00 - 

75% gr.ton 150.00 - IM.00 


gr. ton 125.00 -. 
40.00 -., 



May ,28*1923 


FOT pr7tf...^ ,K !'ib. 

Ferro-uranium. 35-50% of 

U. per lb. of U lb. 

Ferrovaimdium, 30*40%, 
p«rTb, ofV lb. 


CHEMICAL AND METALLUKHCAL ENGINEERING 


to. 90- $0,95 
< 6.00 - 


350 - 3.75 


Ores and Semi-finished Products 


Bauxite, dom. crushed, 
druid, *f.o.b. shipping 
points ... 

Chrome ore Calif. conc< 
trati*a. 50%, min (>a< 

O t f. Atlantic seaboard 
Coke, fdry., f o 1>. mens 
Coke, furnace, f.u b ovem 
Fluorspar, ruivcl, f o 
mince* Illinois.. 

Ilmenite, 52% TlOj 
Manganese ore { 50%, IN'! 

c i f. Atlantic seaport 
Manganese % ore, chemical 
(MnOj) . ton 

Molvbdeuite, 85*’; MoSj, 
per lb. MoSj, N. Y lb 

Momuite, per unit of Th(i 2 , 
c i.f , Atl. seaport . . lb. 

Pyrites. Spun., fines, c i f 

At), eenport unit 

"Pyrites, Span , furnace sire, 

n i.f. Atl. seaport .. . unit 

Pyrites, dom fines, f.o b. 

mines, Gn unit 

Rutile, 95% TiOj . . lb. 

Tungsten, sebeehte, 60% 

WOj and over, per unit 

WO* unit 

Tungsten, wolframite, 60% 

WOj and over, per unit 

WO s unit 

Uranium ore (earnotite) tier 

lh.ofU 3 0 B lb. 

Uranium oxide, 96%, per lb. 

U f Os lb. 

Vanadium pentoxide, 99% . , lb. 
Vanadium ore, per lb. VjOj . lb. 
Zircon, washed, iron free, 
f.o.b. Publo, Fla lb. 


. ion 

$6 00 - 

$9 00 

?n- 

>* lou 

22 00 - 

23 00 

ton 

20 50 - 

24 00 

. ton 

7 00 - 

7 50 

S toll 

6 0O ■ 

ft 50 

b. 

ton 

20 00 

21 50 

elb 

In, 

OR- 

ori 

unit 

.33 - 



75 00 - 80.00 
70 


.65 - 


111- 

III- 


.12 
12 - 


8 50 - 8 75 


3.50 - 3 75 


2 25 - 
12 00 - 
I 00 -. 

• 041 “ 


2 50 
14 00 


Non-Ferrous Materials 


Silver (commercial) 

. OX. 

JO 67 $ 

Cadmium .... 

. 11>. 

1 00 

Bismuth (5001b lots).. . 

. lb. 

2 55 

Cobalt . ... 

.. lb. 

2 656'* 2. 85 

Magnesium, ingots, 99%. . 

.. lb. 

1 25 

Platinum 

. . ox 

114 00 

I idium 

os. 

260. OOWj 27 5. 00 

Palin ium 

ox. 

80 00 

Mercury 

..751b. 

68 00 


Finished Metal Products 


Copper sheets, hot rolled 

Copper bottoms 

Copper rods 

High brass wire 

High brass rods 

Low brass wire 

Low brass rods 

Braxed brass tubing 

Braised bronze tubing 

Seamless popper tubing 

^Seamless high brass tubing — 


Warehouse Price 
Cents per Lb. 

24 25 
29 75 

25 25 
19 37J 
17 00 
21 10 
22 00 

24 25 
29 00 

25 25 
23 50 



Construction and 
Operation • 

California 

Los Anukucs — T he Pacific Const Borax 
Co., Kohl Bldg, Sati Francisco, has work in 
progress on the first unit of its new refining 
plant at Wilmington, Los Angeles harbor, 
210x252 ft , for which a general contract 
recently was awarded to the l)a9 ldaon Con- 
struction Co, 1445 East 16th St., 1 a>h 
A ngeles A power plant will be erected on 
adjoining site The structures, exclusive of 
equipment, will cost $418,000. 

Georgia 

East Point— The Marlon-Harpcr Oil Co. 
has tentative plana under consideration for 
the rebuilding of the portion of it* cotton 
oil mill, destroyed by fire, May 14, with loss 
estimated at $50,000, including equipment, 

Florida 

St. PETKitBUURG — W. A. Kerr, 338 8th 
Avo,, North, and associates are organizing 
a new company to construct and operate a 
local plant for the manufacture of Inks and 
kindred products. Plans will be prepared 
at an early date. 


Cent* per Lb. 

Copper, electrolytic 1 5 J- 15j 

Aluminum, 98 to 99% 26-27 

Antimony, wholesale, Chinese and 

Japanese 7l- 8 

Nickel, virgin metal 28-30 

Niokel, ingot und shot 30- 

Monel metal, shot and blocks 32 00 

Monel metal, ingots 38.00 

Monel metal, sheet bars 45.00 

Tin, 5-ton lots, Strait* 42 124 

Lead, New York, spot 7.25 

Lead, 1% St. Louis, spot 7 00 

Zinc, spot, New York 6 85 

Zinc, spot, E. St. Louis 6.50 

Other Metals 


OLD METALS — The following are tho dealers' 
purchasing prices in cents per pound: 

Copper, heavy and crucible II. 60(u* 11.80 

Copper, heavy and wire II 50t«i 11.60 

Copper, light and bottoms 10 00%* 1 0.10 

Lead, tea 3.506ft 3 75 

Brass, heavy 6. 5064 6 75 

Brass, light 5.75(m 6 00 

No. I yellow brans turnings 6.756ft .700 

Zino * 3.75# 4.25 

• Structural Material 

The following base prices per 100 lb. arc for 
structural shapes 3 in. by J in. and larger, and plates 
i in. and heavier, from jobbers’ warehouses in the 
oities named: * 

„ . New York Chicago 

Structural shapes $3.29 $3.14 

Soft steel ban 3.19 3,04 

Softsteel bar shapes. 3.19 3.04 

Soft steel bonds * 3.29' 3.19 

Plates, i to I in. thiek. ... 9.29 3.14 


Illinois 

Chicago— Fritzschc Brothers, Inc., 82 
Beckman St., Now York. N. Y., manufac- 
turer of essential oils, has purchased prop- 
erty at 118 East Ohio St., Chicago, as a alto 
for a new plant. Plans will be prepared 
at an early date 

Chicago — O utmann & Co., 1511 Webster 
St . operating a tanning plant, will com- 
mence the Immediate erection of a new 2- 
story tannery at Webster and Dominick 
Sts, 78x190 ft, estimated to cost $125,000, 
with equipment 1. B. Stern is company 
a rehitoct. 

Dkcatur— The Home Oil Co. Arthur, 111., 
is considering plans for a new branch works 
in the Cerro Gordo district, Decatur F. C. 
Phillips is general manager 

Indiana 

Indianapolis— The Bryan Pyroxylin Co 
has arranged for the operation of a new 
plant at Shadeland Ave. and the Pendleton 
Pike for the manufacture of composition 
products 

Indianapolis- The Falrmount Glass 
Works, Inc., Keystone Ave, Is considering 
tentative plans for a new plant on property 
leiently acquired nt Alabama and St. Clair 
Sts , 130x195 ft., to be used for the manu- 
facture of hollow-waie products. John ltau 
is r esident 

Kansas 

Wichita -The Roxana Petroleum Corp , 
Roxana, 111. and Tulsa, Okla , is perfecting 
plans for the erection of its proposed new 
oil refinery on property acquired near 
Wichita, totaling 200 acres of land. The 
Initial plant units will have a capacity of 
6,000 bbl. per day and will cost close to 
$2,000,000. with machinery. The ultimate 
refinery will have a total output of 10,000 
bbl., and is estimated to cost $4,000,000. 


Kentucky 


material The plant will cost In excess of 
$200,000, including equipment. Leonard 
Biddison heads the company. 

Monrok— T he Standard Carbon Co. has 
plans under consideration for extensions in 
Its local plant. Including the Installation 
of additional machine! y 

Maine 

Pmutshphu The Basin Quarries. Inc.. 
Portland, Me, organized with a capital of 
$100,000, has plans under way for the 
erection of a new feldspar, quarts and 
mica plant with pulverizing, screening and 
grinding departments, estimated to cost 
$50,000 with machinery. The mill will have 
an initial capacity of 80 tons per day. 
Joseph F. Perry Is president, and Frank L. 
Murston, vice-president. 

Rum ford- -The Oxford Paper Co. is ar- 
ranging plans for a now addition to Its 
bleach plant, 50x216 ft., to provldo for an 
Increased output of 1,900 tons of electro- 
lytic bleach and 75 tons of caustic material. 
Extensions will also be built to the machine 
and bealer buildings 

Maryland 

1 f aobkbto w n — T he Hagerstown Lime ft 
Chemical Co. Is completing the construction 
of a new plant on the State Road, near the 
city limits, on 112-acre tract of land re- 
cently purchased, and will commence operas 
lions at an early date for the manufacture 
of fertilizer products. 

Woodlawn (Baltimore) — The Powhatan 
Mining Corp., recently formed with if capi- 
tal of $11)0,000, has tentative plans under 
consideration for the development of an ex- 
tensive tract of asbostos property and the 
construction of a mill. Fred A. Mett is 
president and general manager; and K. H. 
Kiefer, vice-president. 


Michigan 


Owensboro — The Owensboro (’lay Prod- 
ucts Co. recently organized with a capital 
of $1,000,000, has preliminary plans for the 
establishment of a new plant estimated to 
cost in excess of $150,000, with machinery. 
John A. Bolgcr, Owensboro, heads the com- 
pany. 

Louisiana 

Bastrop— The United States Carbon Co, 
is arranging for the erection of a new plant 
for the production of carbon black on local 
site, recently purchased. It will consist of 
two units, each comprising’ 86 buildings, 
with total dallv production of 10.006 lb. of 


Water vlhct — T he Watervllet Paper Oo. 
will make extensions and Improvements in 
its plant, Including the installation of elec- 
trical and other equipment. • 

Marins City — Plans are being arranged 
for a reorganization of the Independent 
Sugar Co. and tho early resumption of 
operations at the mill. The property will 
be offered for sale by the receiver on June 
5, and will be acquired by the new interests. 
Extensions and improvements are planned. 

New Jersey 

Thmnton- The J. I a Mott Co., Hancock 
Av«\, manufacturer of enameled iron prod- 
ucts, has commenced the rebuilding or the 
portion of its enameling -plant, recently 
l , >y J‘ re wl , th r ° 8a estimated at 
$25,000, Including equipment. 

New York 

Cornwall— 'The Cornwall Chemical Corp., 
Ill Water St., New York, is said to be per- 
fecting plans for the rebuilding of the por- 
tion of its plant at Cornwall, recently 
destroyed by fire with loss estimated at 
$100,000, including equipment. 

Glknb Falls— T he Raymond Pectoral 
Plaster Co., Thompson Ave., has had plans 
prepared for the construction of a new 
2-story and basement plaster mlU, estimated 
to cost $25,000. Wotmore ft Crandall, Inc., 
GlenN Falls, are architects. 

North Carolina 

Wilmington — Tfie Wilmington Pottery 
Co. has plans nearing completion for Its 
proposed now plant at Surry and Wright 
Sts , for the manufacture of cement prod- 
ueta. 1’he company will remodel an exist- 
ing building arid install machinery. R. H, 
Young, Charlotte, N. C., Is head. 

Ohio 

Lima — The LUy White Oil Co., recently 
acquired by .the Roxana Petroleum Co., 
Roxana, 111., to be operated as a subsidiary 

orsranlsflttoh. hn* tentative nlxn« nniW Min. 
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Hlderatlon for thft election of a now plant 
for the manufacture of lubricating oils, 
estimated t<) cost about $800,000, with ma- 
chinery. 

Pennsylvania 

PlTTHMTlton — The tvaverly Oil On, filth 
St. and the Allegheny Valley Railroad, Is 
having plans drawn for the erection of fyi 
addition to its plant to b«* equipped :i> a 

f gasoline refinery It is estimated to cost 
n excess of $1 <10,000, including machinery 
The Huntlng-Davls Co., Century Building 
is engineer. 

Niles- The Ohio Galvanizing Co , \nu 
8t., 1 m considering plans for the erntion of 
a new 1-story addition to its plant, PHkL' 5 
ft., to cost about $15,000 F. F Ben'lej is 
head, 

PITTSBURGH The Aiken Oil Co. Cuiflon 
Pa,, itas purchased property eompiiing 
about 2 acres of land near Woodvilh and 
Banksville Aves, ns a site for a new plant 
for the manufaeture of lubricating oils 
Flans have bet u drawn and work will h« 
eommeneed at an early date Comphte 
processing and other maeliinerv will b in 
stalled. F. L. Aiken is president 

NlCW CaKTI.K The Shell. Migo China <'<» 
will make extensions and improvements at 
its local pottery. Including the Installation 
of additional equipment A nuinbei of new 
kilns will be built 

BETHLEHEM — The Bethlehem Spark Plug 
Co., ine., mmiufai turer of ponelain spaik 
plugs, is arranging to increase production 
at its plant, The company has eontraeled 
to furnish all spark plugs required b\ the 
United States Post Office Department for 
the coming fiscal pur. 

Tennessee 

Knoxville — The American (flaws Co has 
perfected arrangements for the establish- 
ment of a new plant at property recently 
acquired at 211 West Clinch St . and will 
install equipment 


Texas 


Dallas — The Shook Rubber Co,, 2500-2 
South Ervny St., will commence the im- 
mediate construction of a new 3-stor> 
works to cost about $35,000, exclusive of 
equipment. 

.Houston— -The Texas Portland Cement 
Co., Praetorian Bldg., Dallas, is completing 
plans and will soon commence the erection 
of an addition to Its plant at Manchester, 
near Houston, estimated to cost about $30,- 
000, exclusive of equipment (binding and 
other machinery will be Installed to cost ap- 
proximately $60,000 William Moellot is 
general superintendent. 

Eastland* — The Arab Gasoline Co.. 23nl 
and Westmoreland Sts. Philadelphia, Pa, 
ban plans under way for extensions in its 
gasoline-refining plant at Eastland, esti- 
mated to cost about $!M>,immi. including 
equipment The company has recently In- 
creased Its capital to $700. (too for general 
expansion. « 

Houston - -The M>ei Spall i Mfg Co has 
plans under consideration for the erection 
of a new plant on local site, for the ninrm 
fact ure of cement and concrete product.-., 
estimated to cost $100,000, including equip- 
ment . * % 

Dallas — T hen Texas Co. 17 ltatten 
Place, New York, is youshhu Ing plans for 
extensions and improvements in its oil-re- 
fining plants in Texas and other totalities, 
to eost close to $1 500,000 with equipment 
Tire company 1ms acquired a controlling in- 
terest In the Carib Syndicate, Ltd for ex- 
pansion in its tellnery facilities 

Hearn — The Austin Cotton & Planters' 
Mills, Inc, is having plans prepared foi 
a new cotton oil mill, to be 80x300 ft. esti- 
mated to eost close to $60,000, W'ith equip- 
ment. Edwin t; Krelh>, 803 Seat borough 
Hldg . Austin. Tex , Is architect. 

Houston - The Magnolia Paper Co i« 
completing plans for a new 3-story works 
nt Pickney and Glaser Sts., estimated to 
eost close to $50,000, Work will soon be 
commenced 

Washington 

Vancouver— The Columbia River Paper 
Mills Corp. will commence tin Installation 
of a new acid system at its sulphite plant 
Other equipment will be Installed later. 


. West Virginia 

•* 0JtJUM*WFfdl<r — The Javans Lead Co. has 
ctJmmetMiedtn* erection of the first unit of 
Hit v proposed local plant, comprising a 
1 -story building, 76x120 ft, and will Install 
.machinery at*m early dap . The company 
<onMrucUon of 11 


Industrial Notes 

The Dorr Co. has moved its New York 
office from 101 Park Avo to 217 Park Avc 

TlIK OlLOKAR Co of Milwaukee. Wis . has 
n-Mnth appoint i <1 the Buffalo Machinery 
Salt *» Corp., 881 Ellieott Squ.m . Buffalo, 
a,- 1 salts i eprt sentative foi (ulgeni products 
in t h* • western New York terrdoi v An- 
riounci un-nt is al-’o made that W. I » Creidt r, 
foi in*i 1\ in charge of tlie Milwaukee office 
of tii. 1‘Vtbral M.iehlnery Sales Co of Chi- 
cago. has In c n appointee] sales manager of 
the (iilycai Co at Milwaukee' and that A. 
L Flic , far the past year acting sales 
manigci jR Milwaukee, has been appointed 
Fa-t»m ii pi esentative ^if the < oinpnrn , 
\\ till headquaitc is in jy'ew Yoik Cit\ 

Tin Puiftc Carbon Co,. Mellsvillc, N Y.. 
h.r ii 1 1 fitly established a Minneapolis rep- 
n -int. it i\e in the flint of Chaiks A Etom 
< ‘o , !• 1 1 - \ Marquetti Am , Minneapolis, 

A I urn 

The offers Ilf the MlMMJ ANI» METAL- 
I.i la.K’M. Soc lET\ OK AMERICA ale now r lo- 
i a ted at 2 Jttcc tor Stieet, New York < ’ 1 1 X 

Ciitoku Woon Co, of Hudson, N V,. 1ms 
• hangi d tlie location of its Bulfalo office to 
llu I 'copies Bank Bldg, Cm tier 4th Ave. 
and Wood St, Pittsburg}). Pa 

'I'm, P.AUTl.KTT Haywooc Co ainmunce.s 
tin iimoval of its New Yotk offt e to 1607 
Ptishmg Squ.m* Bldg, 12nd St, at Park 
\\e 

.Ioseuii W Hays has organized a imps 
of consulting combustion engineris to he 
known ns Joseph W. Hajs and Associates 
The ht'adquarters of Ihc organization wmII 
lie Michigan City, 1ml. It is prepared to 
remiei c onsulting service in steam plants m 
all parts of liii> count i j since no change 
will be made in the place of residence of 
any of the associates, and each member 
will look aftc'i tiie engineering work in his 
immediate territory 

Tun George J. Hauan Co. has moved its 
offices fiom flu* Peoples Bank Bldg to the 
Cliambei of Commerce Building, Pitts- 
bmgh, Pa 

The Philadelphia Drying Mauiiinkry 
Co, Philadelphia, Pa., announces that 
Whitehead, Emnmns, Ltd., of Montreal and 
Hamilton, Canada, will he its Canadian 
agent. 

The Dink-Belt Co’s Pittsburgh branch 
office* has been moved to 835 Fifth Ave. 

The Carborundum Co., Niagara Falls, 
N Y , announces tlu* appointment of Harry 
Collinson as district sales mflnagtr in 
charge of its Milwaukee office ami ware- 
house Mr Collinson assumed the position 
May 1, succeeding J. H Jackson, resigned. 
Mi Collinson was previously district shIch 
manager of the Carborundum Co In the 
Province of Ontario. In this position he 
was succeeded by C. E Bowman, lately con- 
mi ted with the sales department of Nor- 
man Macdonald, who has the agency for 
Carborundum products at Toronto, Ont. 


New Companies 

Oklahoma Fiwer Co., Durant, Okla ; 
filler products , $100,000. Incorporators 
George F. Beck, Durant; and Guy C Wal- 
lace, Caddo, Okla. 

Diamond Cot-or & Chemical Core., 
Jersey City, N. J ; chemicals, chemical by- 
pi oduets. etc.; $20,000. Incorporators 
Arthur R Oakley and Robert A. Van 
Vooihis Representative* Registrar & 
Transfei Co, 15 Exchange* Place, Jetsev 
City. 

Bay Chemical Co. Brooklyn, N. Y. ; 
chemicals and chemical byproducts; $160,- 
000 Incorporators: W. Kopp and C Sei- 
fert Representative: C. O. Echler, 481 
Knickerbocker Ave, Brooklyn. 

Manoutr Carbon Paint Co.. Cincinnati, 
O ; paints, enamels, etc ; $500 000, Incor- 
porators: E Cunningham and N. C Kel- 
lc*>, both of Cincinnati 

1 >entaperl Chemical Co.. Inc.. 1013-15 
West Harrison St , Chicago, 111. . chemicals 
and ehemtenl byproducts, $10,000. Incor- 
porators. Howard Golden and John K 
Rowe 

Lyon Leather Co., Manchester, Conn., 
leather products ; capital $50,000. Incor- 
porators : C. E. House, W, A. Strickland 
and C. R Burr. 138 Main St., Manchester. 

Maltose Cord, of New Jersey, Inc.. 
Jersey City, N J. , glucose and kindred 
products , 20,000 shares of stock, no par 
value. Incorporators: John Milton, J. L. 
Ridley and John J. Tracy, 1 Exchange 
Place, Jersey City. The last noted Is rep- 
resentative. 

Dixie Ink Co,, Mobile, Ala. ; ink, ad- 
hesive products, etc. ; $10,000. Incorpor- 


Ators: E. C. Bristol, John Whllburn and 
1>. 1>. Gimon, all of Mobile. 

Dermatan Chemical Co., New York, 
N. Y. ; chemicals and chemical byproducts ; 
$15,000. Incorporators: D. Ambrose, G. 
W. Moser and A. A. Cone. Representative : 
A. G. Mintz, 305 Broadway, Now York. 

Charles V Sparhawk Corp., Wilming- 
ton, Del ; chemicals and chemical byprod- 
ucts; $200,000 Representative;, Colonial 
Charter Co., Ford Bldg., Wilmington. 

Perfection Paint & Products Corp., 
Room 815, 8 South Dearborn St., Chicago, 
Til.; paints, varnishes and kindred prod- 
ruts; $25,000. Incorporators: Henry Rutz, 
A R. Sherkk and Mortimer A. Sheriek. 

Athens Fire Brick Co.. Athens, Tex.; 
firebrick and refractories ; $25,000. Incor- 
porators: T. A. Bf.rtlett, A. S. Coke and 
C I) Gregg, all of Athens 

Vine Chemical Co., Jamcstov’n, N. Y. : 
chemicals and chemical byproducts; $50.- 
000 Incorporators: R. Osgood, L. Vine, 
and W C. Davidson. Representative: A. C. 
Nelson, attorney, Jamestown. 

Helvetia Oil Co., San Antonio, Tex. . 
petroleum products. $200,000. Incorpora- 
tors W. M. Aikman, K. R Potts and W. C 
Sleubtng, all of San Antonio. 

Frost Corp., Wilmington, Del.; glass 
products; $100,000. Representative: Cor- 
poration Trust Co. of America, du Pont 
Bldg., Wilmington. 

M & D. Rubber Co., 3025 Indiana Avc., 
Chicago, 111 ; rubber products; $20,000 
Incorporators W. M. U gnard, A B Leg- 
nard and A E. McGregor. 

Hkrcijlite Products Corp. Jersey City, 
N J., celluloid arid composition products, 
$600 000. Representative. United States 
Ciuporatlon Co, 15 Exchange Place. Jersey 
City. 


Lincoln Ott, Mills Co., Lincolnton, N. C , 
refined oil products ; $50,000 lne< 
tors; K. B Nixon. R F Real and 
Lipscomb, all of Lincolnton 


irpora- 
I J. E. 


J Schanzenpauh & Co,, Inc , New York, 
N ^ ; chemicals and chemical byproducts, 
$10,000. Incorporators* J Schanzcnbach, 
A B Rose and J. A Mitchell, Representa- 
tive* Brown, Cropsey & Nines, 29 Broad- 
way, New York. 


• H« 1( ‘ Products; noi'niiml capital’ 

$6,000 Incnrporatoi s * A I) and D D 
Thompson and G W. Harding all of Fort' 
Worth. 


( icero, 111 , glass products, 500 shares ol 
stock, no par value. Incorporators * F H 
hnn Tlon,aa ,T ' fTar PPr and E. A. Moyni 


St , Cambridge, Mass. ;' acid-resisting lined 
l , va > vt ' s * i ,um P*‘Y tanks, etc. ; 
$100 000 D A. Taft, president; G. A. 
MacDowall, treasurer. 

Thorhettk Oil Corp. Wilmington. Del. ; 
refined oil products; $1,000,000. Rcpresen- 

m, n 1 ;* ( nm r,or «)fi n , Tn,st 0o * America, 
du rout Bldg., Wilmington. 

Poly Chemical Laboratories, Inc. 
Jersey ( ity, N. J. ; chemicals and chemical 
b> prod ruts $25,000. Incorporators* FraTtk 
Haber, Louis Rothsteln and George P. Wil- 
liamson. Representative: Ezra L. Nolan 
*.;» Old Bergen Rd. Jersey City. 


Opportunities in the 
Foreign Trade 

Partus niff rested hi any of the following 
opportunities map obtain all available in- 
formation from the Bureau of Foreign and 
Donnsiie (Y mini free at Washington or from 
ant/ (list rut offtn of Ihe bureau The num- 
ber plan (l afttr the opportunity must be 
{/Hun foi the purpose of identification. 

Cottonseed Oil, sesame oil, soya oil and 
peanut oil. Belgrade, Jugoslavia. Pur- 
ehase or agency — 6149. 

Tin Plate for making sardine cans. Vigo, 
Spain. Purchase* — 6459. 

Paper, Printing Inks. Kio de Janeiro. 
Brazil Agem*\. — 6179 

Wall Papers, principally Job borders and 
friezes, both cut-outs and straight Lon 
don, England. Purchase and agency. — 6471. 

Au-oys of aluminum and silicate, provld 
ing 10. per cent silieop. Lyon, France. Pur- 
chase: — 6486. 

Paints and Building Material. Berne 
Switzerland. Agency.* — 6489. 

Oxide of Tin (extra light for enameling, 
on iron)., in quantity of 2, I or 5 ton lots. 
Newcastle. England. Purchase.— $490. 
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Future Progress in 
Steel Making 

M OST of the “big men” who attend the meetings of 
the American Iron and Steel Institute go to hear 
Judge Gary’s estimate of the trade conditions, to meet 
their business friends and competitors, and to discuss 
with them, the state of the union. Then there are a 
large number of plant managers and engineers whose 
main interest is to renew acquaintances and find out 
what the other fellow is thinking about and doing. 
Finally, there may be found a larger number of men who 
do business with the other groups (or would like to) 
who are there because it is a good place to be. 

In such a gathering one anticipates that science and 
technology would occupy inconspicuous seats. However, 
they are very useful to till in belween the president’s 
opening address and dressing time for the banquet. 
They are quite distinguished and above any suspicion 
which might survive from “Gary dinners/' and it is well 
that they are useful in those circumstances, as in many 
others. If it were not for the technical program — pre- 
pared often by mandatory invitation— a Jarge part of 
our huge metallurgical industry would be inarticulate. 

Knowing the origin of some papers on the pro- 
gram and guessing at the careful scrutiny they receive 
before release, it is perhaps permissible to place more 
weight on a statement that “only through unremitting 
and untiring research can chemistry continue to serve 
the steel industry as it has in the past” when coming 
from a metallurgist with the Steel Corporation than if it 
came from a chemist with the Bureau of Standards. 
Can it be*that the remark reflects the tardy realization 
that the steel companies in America are very remiss in 
studying the essence of their processes? Few are so 
backward that they have no investigations of any 
sort under way, but in nearly every instance they are 
/ working on minor plant troubles or disputes with cus- 
tomers. 

But there seems to be an undercurrent of opinion that 
•we are on the very brink of revolutionary changes. 
The minute it is admitted that the conventional steel 
plant has nearly reached its theoretical possibilities, it 
immediately follows that the next improvements will 
come through radically different methods. If, for in- 
stance,* the mechanical gas producer cannot be ap- 
preciably improved, when may we expect the “slagging 
gas producer” gasifying coal at ten times the rate? If 
the iron blast furnace has reached its litnit, is not that 
very fact ushering in the new metallurgy which will 
exist when oxygen is produced for five dollars a ton? 
(One hears that two thoroughly trustworthy organiza- 
tions are guaranteeing less than that figure!) Or for 
that matter, cannot the principles of ore concentration, 
so well known in the West, be used to produce a very pure 


iron oxide, and this be reduced directly to high-grade 
steel without the expensive refining operation? 

Truly, it would be well for t he large producing inter- 
ests to* gat her to themselves men of vision and widest 
scientific training, so that they will be forewarned and 
prepared against discoveries which can turn a million 
dollars worth of steel plant into a few thousand dollars 
worth of junk. 

Bio-Chemical 

Engineering 

S IGNIFICANT REMARKS made recently by Dr. C. P. 

STEIN METZ indicate the interrelation of the sciences 
and the need for a catholicity of viewpoint on many of 
the research problems of the day. For example, eco- 
nomical sugar production demands more than a consid- 
eration of the final phases of processing; much of the 
success of the beet-sugar industry in recent years has 
been due to the intensive cultivation of the plant, by 
which the yield of sugar per unit of weight has been 
increased largely. The distinguished engineer of the 
General Electric Co. spoke of biological engineers, citing 
Luther Burbank as the dean of a new professional 
group. There is nothing incongruous in the new classi- 
fication. If one accepts the verdict that an engineer is 
essentially creative, it must, be admitted that Ur. 
Burbank is more entitled* to the use of the appellation 
than is the individual who manipulates levers, or who 
directs the process of exterminating insects, or who 
moves furniture, or who turns a deftf ear to our pleas 
for heat in winter time. There is a close connection 
between biology, chemistry and the supply of fuel for 
the human frame. 

Comparatively recently we have begun# to realize the 
connection between biology and ttye supply of ordinary 
fuel, which suggests that future power requirements 
may be met in whole or in part by the intensive culti- 
vation and the economic utilization of plant life. The 
simplest manner of taking advantage of this possibility 
is to permit the sun to function at maximum efficiency, 
for light is an essential to the process. ,We know that 
deposited crystals need be removed from an evaporator 
as they form, else efficiency drops rapidly; similarly, no 
estimate of the possible value of natural biological prod- 
ucts i^ possible without taking into consideration the* 
advantages of scientific harvesting. Thus it has been 
proved that seaweed may be cut from shallow-water 
deposits at frequent intervals, whereupon Nature »e- 
plenishes the store of raw material for the possible 
supply of potash, iodine and other byproducts. Recent 
biochemical research has shown that at least one type , 
of seaweed, in the presence of an ample supply of carbon 
dioxide, can fix atmospheric nitrogen and form carbo- 
hydrates and protein; that bacteria unconnected with 
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^legurainqus pl&its*can nitrify the soil; that the wheut 
plant can assimilatp free nitrogen from the atmosphere. 
Scientific progress in this direction indicates that we are 
probably on the threshold of discoveries of importance, 
discoveries that may profoundly affect the problem of 
nitrate production for fertilizer purposes; and it be- 
hooves the chemical engineer, for economic as well as 
for technical reasons, to keep m close touch with the 
advances being made in a closely related science. 

A Self-Star ler 

In Automotive Research 

A FEW YEARS AGO there was scarcely an industry 
so backward in scientific interest and acumen as 
the automobile industry. Rut there came a day when 
the manufacturers began to sense that a pink J powder 
pull and a cigar lighter in the body of a car would no 
longer serve as selling arguments. There was less talk 
aoout the “perfect car” that used 4 or 5 per cent of the 
energy of the gasoline and wasted the rest. This change 
in attitude is traceable almost directly to the achieve- 
ments of a single laboratory out in Dayton, Ohio. 

The other night at a dinner ll was our privilege to 
sit beside G. F. Kettering, head of the General Motors 
Research Corporation. We found him neither solemn, 
nor glum, nor cryptic. He is, according to the slang 
of the day, a live wire. To hear him talk for an hour 
is a liberal education. The incidence of a successful 
mind on research is always interesting and for the 
benefit of our readers we want to quote from memory 
a few of bis observations as well as a story or two told 
us by one of his associates. A problem in hand in- 
cluded 18 months’ work with negative results. The 
report was ffOO pages long. When it was brought to Mr. 
Kettering he was not interested; said he “wouldn’t 
give a damn for it”; it was not complete. “There are 
1100 blank pages on the backs of this record,” said he, 
“and there is room to put down the reasons why you 
did not succeed. Please see that they’re there before 
you bring it back to me.” This very study developed 
the key to the solution of an itn]K>rtani problem in the 
automotive industry. It brought out the fact that a 
material was needed that was not. available. The next 
and rather simple step in the procedure was to find that 
material. 

He has no patience with the substitution of mathe- 
matics for physical chemistry. Mathematics, he in- 
sists, is a tool of no. value whatever until you have an 
idea. “If I want to build a garage,” said he, “I don’t 
need mathematics until I have made up my mind what 
I want, where my garage is to be built and how the 
windows and dfiors are to be placed. 1 must see it in 
my mind’s eye first. Then it is time for me to begin 
to measure, not before.” It goes without saying that 
mathematics as a tool is in constant and active use in 
the Dayton laboratory. 

It is easy to understand why those who work with him 
love to do so. It is lively business — exceedingly lively 
business. He expects everybody to think for himself, 
and not to dawdle about it either. To him science is 
ail one great subject so interrelated in its various parts 
that the research chemist who cannot grasp a problem 
in mechanics is not an adequate chemist, nor is the 
engineer who cannot sense a problem in chemistry a 
complete engineer. 

The story is told of an address he made to a class of 
graduating engineers in one of the leading universities. 


He offered handsome fellowships to any members of the 
class who could answer a simple question within 60 
seconds. “Why,” he asked, “does a sharp knife cut 
better than a dull one?” There was no answer forth- 
coming. He expects a reason in mechanical philosophy 
for everything that happens. 

He encourages opinions, wants lots of them, but will 
brook no confusion between an opinion and a fact. The 
distinction between the two is very clear in his mind, 
and he does not seem ever to forget it. 

Tom Midgeley, of whose work in overcoming the 
knock in internal-combustion engines we have published 
considerable already, said: “We had worked 2 years 
on this problem without results. Then Mr. Kettering 
furnished the hell that gave us the necessary religion 
to enable us to worry out our salvation.” 

One doesn’t need champagne or any other stimulant to 
liven up the talk if C. F. Kettering sits across the 
table; especially if one is interested in research. The 
difficulty is to keep the sparks alight and to remember 
them all when the evening is over. 

Reserves of 

Natural Nitrate 

B Y PUBLICATION last fall of an exhaustive report 
on the economic value of the nitrate in Californian 
deserts, the U. S. Geological Survey set at rest many 
rumors as to the possibility of starting domestic pro- 
duction somewhat on the lines of the Chilean nitrate 
industry. The conclusions reached indicated that nitrate 
occurs in the United States in insignificant amount, 
which it would not pay to recover. The possibility of dis- 
covering deposits other than those that are already 
known is so remote as to he of negligible significance. 
It is, therefore, a matter of considerable importance at 
the present time that industry form a correct impression 
oj the reserves of this most important raw material. 

The policy of underrating the resources of a compet- 
itor is one that is likely to prove a boomerang. At the 
annual meeting of the British Association for the 
Advancement of Science at Bristol, England, in 1898, 
Sir William Crookes, noted physicist, shared honors 
with the fake explorer, Louis 1)E Rougemont, in startling 
the world. The latter held his audience spellbound while 
he recounted an amazing series of adventures in a 
country which, it was discovered later, he had never 
even visited. Sir William predicted an almost imme- 
diate nitrate famine, consequent on the early exhaustion 
of the deposits of caliche in Chile. His national and 
international reputation served to add weight to his 
contention, with the result that the prophecy has rever- 
berated for 25 years, being used as a text by writers of 
all types and aspirations and for purposes too numerous 
to mention. During the war it served to awaken inter- 
est in preparedness, which was justifiable; but it is 
pertinent to note that after all the great conflict was 
won with Chilean nitrate, and that the South American 
industry in the meantime has pursued the even tenor of 
its way. Apart from the effect of economic fluctuations 
caused by the war aftermath, in spite of steadily in- 
creasing output, the Chilean deposit has shown no evi- 
dence of strain, much less of exhaustion, since the utter- 
ance of Sir William’s prophecy. 

During the past 2 years an attempt has been made in 
the technical press of the United States to present the 
facts, as determined by first-hand experience, and to 
explain the real situation in Chile. The conclusions that 
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have withstood the acid test of criticism suggest that 
the air of secrecy which has shrouded the industry has 
been due in large measure to the deplorable technological 
standards prevailing on the pampa, consequent on the 
retention of inefficient methods of beneficiat ion and in- 
adequate scientific control The lack of definite statistics 
as to the ^technical operation of the plants has synchro- 
nized with a professed .ignorance of the exact amount of 
caliche available for future mining, which, however, is 
easily explicable: The cost of the investigation neces- 
sary would be prodigious, and the Chilean Government 
would be stupid to#incur the expense. Further, the* 
introduction of efficient, large-scale methods of benefici- 
ation and modern ore-handling equipment will permit 
the addition to the known reserves of an immense 
amount of low-grade caliche the economic value of which 
is now considered negligible. • 

• It is generally conceded by engineers who have visited 
the country that the Chilean deposit is too gigantic and 
too scattered to permit statistical estimate of quantity 
or to justify pessimistic opinion as to probable life. 
Recently a change of tone is noticeable in published 
statements. For instance, Sir E. ,1. Russel, the director 
of the Rothamstead Experimental Station, writes in 
Discovery that the caliche has been estimated to last 
from 200 to 300 years, adding that “the period is not 
long in the history of the world.” True; but even after 
a heavy discount, the estimate is one that will occasion 
no alarm to the Chilean authorities. If it is necessary to 
pare the export tax, which brings so much to the na- 
tional coffers, to meet competition with synthetic nitrate, 
the government will doubtless transfer the tax to copper, 
which, thanks to the utilization of efficient large-scale 
methods, is now being produced at an exceedingly low 
figure in the Ohuquicamata plant. For the. immediate 
future, therefore, Chile has no qualms. • 

In the United States, however, the problem is differ- 
ent. Adequate preparation against national emergency 
would be a fundamentally wise precaution; and this can 
be insured only by the maintenance, in successful oper- 
ating condition, of sufficient synthetic nitrate plants to 
insure independence from foreign supplies in the event 
of international complications. It is only remotely 
possible that such plants could compete with the 
natural product under ordinary conditions, after consid- 
ering the possibility of the removal of the export tax 
and the cheapening of production by the introduction of 
modern methods; but this fact should not deter research 
and the formulation of a definite policy in anticipation 
of every possible national contingency. 

. At some time in the future all the nations of the world 
will be self-supporting in regard to nitrate: the princi- 
pal source of the raw material — air — will be available to 
£fll on equal terms. Those countries favored with ample 
water power and possessed of skilled technologists will 
fare best. At such time the United States will have no 
cause for apprehension. In the meantime it is pertinent 
to recall Germany’s action before the war in purchasing, 
cheaply, immense amounts of nitrate from Chile; sta- 
tistics show an importation into Germany of over three 
quarters of a million tons per annum prior to August, 
1914. The productiveness of her land was so increased 
that the yield of wheat per acre was raised to 35 bushels, 
as compared with 15 in the United States, and the yield 
of potatoes mounteS in about the same proportion. It 
may be suggested that a concentrated output permits 
cheaper harvesting, and that the amount of Chilean 
nitrate being imported into the United States at the 


present time might be increased with advantage to all 
concerned. It has also been proposed ♦that large stocks 
should be purchased and stored in the arid regions of 
this country. In any event, the American chemical 
engineer should be encouraged to lend his dd in the 
efficient recovery of nitrate in Chile, to remedy the de- 
plorable technical conditions that exist ; so that reduced 
cost of production would stimulate increased utilization, 
more efficient farming and a market for American 
equipment. 


Reducing the Fire Risks 
In Chemical Plants 

T O THE average manufacturer, particularly in our 
chemical engineering industries, the underwriter 
of fire insurance is a bugbear whose periodic visits to 
the plant are filled with many anxious and heart-sinking 
moments. This attitude of fear and trepidation may 
be the result of sad experiences in the past or it may 
be the manufacturer’s idea of expediency, but in any 
event it only hints at the real difficulty in the situation. 
What is most needed is a community of understanding 
between the industry and those who are endeavoring to 
indemnify it against the ravages of fire. 

Our manufacturing procedures are as a closed book 
to the average underwriter. Discouraged at the com- 
plicated chemical reactions involved and the manufac- 
turer’s reticence in explaining them, the insurance man 
often finds himself thrown back on his own resources 
and judgment. Naturally he is likely to err. ’ For 
example, in at least one fire insurance company of which 
we have knowledge, any sublimation process is regarded 
as an obstacle to the acceptance of a chemical plant. The 
reason for this is that during the war, when haphazard 
methods were more generally in vogue, a certain manu- 
facturer heated his sublimers over an open fire and in 
the disaster that followed his plant was completely 
destroyed. The folly of condemning all sublimation^ 
merely because of such an unfortunate experience is, of 
course, obvious, but it calls attention to a neglected duty 
on the part of our technical men. They hold the solu- 
tion to problems of this kind in their 4 >wn hands. They 
understand the conditions to be met and were they to 
co-operate with the underwriters in deciphering tfiese 
fire hazards, they could pave the way for remedial meas- 
ures of benefit to both the insurer and the # insufrecl. 

An interesting example of what can be accomplished 
in this way was shown in the case*of a dye plant the 
manufacturing procedures of which involved only a 
single hazardous operation. The underwriter correctly 
judged that the entire plant was thus endmigered and he 
recommended and collected an unusually high rate for 
the insurance. Later on the case came to the attention 
of the chemical engineer in the plant, who immediately 
recommended that the dangerous process be removed 
from the other operations. As a result of this segrega- 
tion the plant became a better fire risk, the insurance 
was materially reduced and this in turn had its effect 
as a considerable saving in" manufacturing costs. 

The fact that in these individual cases frank dis; 
cussion between the technical man and the insurance 
company has proved so effective suggests the possible 
benefit that might come from concerted efforts on the 
part of our industries. Appropriate committees from 
our trade associations or technical societies should find 
here a proper field for constructive study and co-oper- 
ation. 
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Edward G. 
Acheson 


Whose achievement s in 
the domain of industrial 
electrochemistry h a r e 
written a new chaptet 
in the Romance of Tech- 
nology. 


r T'HE early careers of men of 
*X* achievement are especially in* 
teresting to the Professors of Can-do 
in the great ^University of Hard 
Knocks. For the more particular 
benefit of these we shall record a few 
notes on Dr. Edward G. Acheson 
while he ftas Himself in the Making. 

His father was manager and part 
owner of a blast furnace at Washing- 
ton, Pa.,* where he was born. Will 
Stewart, a neighbor, was studying 
medicine, but had studied chemistry, 
and Edward thought he would like 
to follow the latter profession. In* 
1872 he was recalled from school 
to go to work irf view of impending 
bad times which his father sensed. 
Dr. Otto Wuth of Pittsburgh refused 
to take the 16-year-old boy into his 
laboratory as an apprentice, because 
“there was nothing in chemistry.” 
Ten years later substantially every 



iron and steel works in the district 
had its own corps of chemists. 

Young Acheson at 23 “took to” 
electricity, and at the end of a year, 
against all friendly advice, he came 
to New York. He spent weeks hunt- 
ing a job and finally with money ' 
almost gone he landed as a drafts- 
man in the Edison establishment at 
Menlo Park. 

When work was slack in the draft- 
ing room he undertook to develop 
a notion he had of a new meter to 
measure currents. Mr. Edison came 
along and asked what he was doing. 
“I don't pay you for this,” he ex- 
claimed. “Suppose it turns out use- 
ful. Then if I adopt it you’ll say 
I stole your invention!” “No sir,” 
replied young Acheson. “I’m work- 
ing here on your time and you pay 
me for it. Anything I bring out is 
yours!” And soon thereafter he 


was turned loose in the Edison 
laboratory. 

A senior fellow-worker at the 
Edison laboratory was Dr. Edward 
L. Nichols, later of Cornell Univer-* 
sity. He had studied with Helmholtz 
and been a research fellow at Johns 
Hopkins. They took rooms jointly 
with a clergyman at Metuchen, 21 
miles away, and on their walks back * 
and forth discussed physics and ■ 
chemistry. Dr. Acheson got his * 
scientific education through conver- 
sation with carefully selected friends 
and from directed reading. In the 
Romance of Technology our readers 
will find no more interesting chapter 
than the story of nis career, of the 
inventions that resulted in carborun- 
dum, siloxicon, aquadag, oildag, and 
artificial graphite, and of the many 
distinctions and honors in science 
that have been accorded him. 
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Manufacture and 
Application of Lightweight 
Concrete Slabs 

By Alan G. Wikoff 

Assistant Editor, Civ m ,( M< t 



W HILE the setting of concrete involves complex 
chemical reactions, the process proceeds satis- 
factorily without chemical supervision, so that 
the production of cast concrete forms by a chemical 
company is at once an indication of some new or unusual 
feature. For some time the Porete Manufacturing Co., 
Newark, N. J., has been manufacturing, for construc- 
tion purposes, concrete slabs containing so many air 
cells that their weight is only about one-third that of 
the corresponding solid slabs. The necessity for chem- 
ical control in this case arises from the method that 
has been devised for making the concrete porous. 



Fir, 1— GENERAL, VIEW OF THE PLANT 


A material that is solid at ordinary temperatures but 
melts easily in hot water is fprmed into round pellets 
about ^ to 4 in. in diameter, by allowing the liquid 
material to flow through a perforated plate into a 
tank of cold water. The pellets are discharged upon a 
jcreen to drain and when the requisite quantity has 
been prepared the screen is dumped into a mixer below. 
Cement and sand are added so that the final proportions 
are three parts of cement, one of Band and seven of 
pellets. After mixing thoroughly with a measured 
amount of water, the concrete is dumped into a hopper 
provided with a measuring device which delivers a uni- 
form volume of concrete to the forms. These are of 
steel so constructed that they may be taken apart to 
facilitate removal of the completed slabs. Before filling, 
a piece' of expanded metal reinforcing is placed in the 
form and supported evenly about I in. above the bottom 
plate. After the concrete has been leveled off with a 
hand trowel the filled forms are placed in racks, where 
they remain until evening. In order to regulate the 
; setting process, the racks are then placed in a tank of 


warm vfater over night. An electric hoist mounted as a 
traveling crane is used in handling the racks. 

By morning the concrete has set sufficiently so that 
the slabs may be removed from the forms, which are 
then cleaned and made ready for further use. In order 
to render the slabs porous it is, of course, necessary to 
get rid of the pellet material, and since this is rela- 
tively much more valuable than the other constituents 
of the concrete, it is desirable to recover it as completely 
as possible. The combined step of removal and recovery 
is thus a very important part of the manufacturing 
process. The slabs are sealed in an oven which can be 
heated externally by a coal tire and which is also pro- 
vided with connections for admitting steam to the in- 
terior of the oven. As the slabs warm up the pellet 
material melts and runs out through an opening in the 
bottom of the oven into a sump. The remaining pellet 
material is removed by introducing superheated steam, 
which carries the vapor through an outlet ip the top 
of the oven to a water-cooled condenser. By means of 
an automatic temperature regulator it is possible so to 
condense this mixture of steam and vapor that the 
pellet material remains liquid and collects with thg 
material already in the sump. The recovered material 
is pumped from the sump to the pellet-forming ma- 
chine, thus completing the cycle. 

Part of the building in which Porete is manufactured 
is shown in Fig. 1. In the right f&reground are the 
tanks that regulate the setting of the concrete; back 
of these is the oven and to the left of the oven the 
condenser for recovering vaporized pellet material. 

Properties and Application of Porete 

The finished slabs are 24x32x1 i in. and weigh 
about 30 lb., including the expanded metal, while a 
solid concrete slab of the same dimensions and com- 
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FIG 3— PORETE KOOK FOR KH’MHa 


position would weigh about 7f> lb. This is equivalent 
to about 55 lb. per cu.ft., or 6 lb. per sq.ft. of # surfacc 
These slabs are admirably adapted for building pur- 
poses, for sidings, roofing or flooring, as they may be 
nailed directly to wood studs without injury, or clipped 
to steel beams or purlins. The side of the slabs which 
was in contact with the steel form is comparatively 
smooth and solid, whereas the other presents the ap- 
pearance of concrete sponge. In construction work this 
porous side is kept toward the outside, thus furnishing 
an excellent base for the application of stucco. For 
roofing and flooring the surface is treated with a cement 
finish. Because of the light weight of this material 
the roof members of a steel frame structure may be of 
a much lighter construction than would otherwise be 
required. 

Although light in weight, the slabs are very tjtrong. 
They are designed like a reinforced concrete slab. The 
steel near the bottom takes care of the tensile stresses, 
and the t cement finish that is applied to the top and 
makes a perfect bond with the rough surface takes care 
of the compressive stresses produced by the bending 
moment. In the way in which the slabs are used on 
# roofs they will carry a live load of 40 lb. per sq.ft, 
(which is required by most building departments), 
with a factor of safety of ‘over 6. In tests, specimens 
have broken at 1100 lb. per sq.ft, on a 82-in. free span. 
Figs. 2, 3, 4 and the headpiece illustrate the use of 
Porete for roofing and flooring. 

Because the slabs are reinforced with a surplus of 
steel, a greater amount of cement finish on top will 
increase their strength. For instance, in concrete 



FIG 4 NAILING PORETE TO WOOLEN JOISTS 


floors, after a i- in. thickness of cement is applied to 
the top of the slabs, this finish makes them strong 
enough to carry heavy floor loads of 125 lb. per sq.ft, 
with a factor of safety of 5, where beams are set on 
82-in. centers. This gives a very lightweight, shallow 
and strong floor construction, especially valuable for 
mezzanine floors. 

On account of the cellular structure of Porete, it 
makes a much better heat-insulating material than 
solid concrete. Tests made by Lichtin 1 indicate that 
*fhe heal -insulating value is about the same as that of 
wood. This is an additional feature which makes Porete 
desirable on roofs. 

The saving in steel on account of the light weight of 
Porete is especially pronounced on a long span con- 
struction, and Porete roofs have been used and are in 
the course Of construction on power plants, factories, 
public garages, theaters, schools, etc. The company 
expects soon to have other exterior building units, where 
light weight and nailability combined with weather- 
proofness are desirable features. 

This material would seem particularly valuable in the 
construction of roofs and floors of large and small 
buildings around chemical plants, as the material is 
resistant to the effects of heat, steam and many chemical 
fumes. No interior finish is required, the slabs being 
simply nailed to wooden studs or clipped to the beams 
and given an outside coating of cement. The building 
in which Porete is made is an excellent example of this 
type of application. As will be noted in Fig. 1, the 
sides and roof are formed of Porete slabs clipped to 
a light steel framework. 

For data used in the preparation of this article, the 
writer is indebted to Ernest Walter, vice-president of 
the company and inventor of the process, and R. D. 
Hudson, superintendent. 


Action of Sulphurous Gases on Nickel- 
Cltroiniuni Alloys 

In discussing alloys resistant to corrosion before a 
recent meeting of the Faraday Society, J. F. Kayser 
said that practically all manufacturers claim that their 
nickel-chromium alloys are quite resistant to the action 
of sulphur in furnace gases. He tested several such 
commercial alloys, and some would withstand the action 
of steam, carbon dioxide, carbon monoxide, ammonia 
and even pure oxygen for indefinite periods without 
scaling. Mixtures of those gases were also found to be 
quite harmless upon most of his samples. The intro- 
duction of either II, S or SO, — particularly the former 
— proved, however, to be fatal to even the highest grade 
nickel-chromium alloy. 

Stroup; Bronzes 

The Engineer notes in its issue for May 4 that the 
Brentford Foundry has produced a very remarkable 
bronze (or rather brass) called “coronium.” Its com- 
position is 80:15:5 Cu:Zn:Sn, and is apparently sim- 
ilar to the Oreide (80.5:14.5:4.85:0.1 Cu:Zn:Sn:Pb) 
noted in Professor Campbell’s liftt of alloys, and is 
closely kin to screw brasses containing up to 1$ per 
cent lead. Sand castings have given 36,000 to 40,000 
lb. per sq.in. breaking strength. Taking special pre- 
cautions in pouring and cooling, specimens are reported 
having ultimate strength of 50,000 lb. per sq.in., elonga- 
tion 38 per cent in 2 in., and contraction 37 per cent. 

Mames J. Lichtin, “Relative Heat Conductivities of Some In- 
sulating and Building Materials," Ghem. & Met, vol. 24, p. 388. 
March 2, 1021. 
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Manufacture of Activated Carbon 

By Arthur B. Ray 

Union Carbido & Carbon Research Laboratories, Inc,. Lonj? Island fit>. N. Y 


T Hti diversified and extensive industrial applica- 
tions of activated carbon are causing this product 
to be manufactured in larger and larger quanti- 
ties. The National Carbon Co., Inc., of Cleveland, Ohio, 
began in 1919 the manufacture of the type of activated 
carbon particularly ^uited for adsorbing gas and vapors,* 
and also the types adapted for purifying and decoloriz- 
ing liquids and catalyzing various reactions. At the 
present time it is the only concern in the United States 
producing all these types in commercial quantities. 
Several other plants are now engaged in making the 
type of activated carbon that is suitable only for puri- 
fying and decolorizing liquids. The demand for the 
gas-adsorbing type of acti- 
vated carbon for use in 
extracting gasoline from 
natural gas, recovering sol- 
vents, abating odors, puri- 
fying gases, etc., is growing 
rapidly, because its relative 
commercial value in com- 
parison with oils, cresols 
and other absorbents is be- 
coming widely recognized. 

New commercial uses for 
this unique material are 
being found constantly, and 
it is predicted that in a few 
•years many industries will 
consider it indispensable. 

The demand for the type of 
carbon used in purifying 
and decolorizing liquids is 
also increasing, as its rela- 
tive efficiency in comparison 
with boneblack and fullers 
earth is gaining general 
recognition. 

Activated carbon is a 
comparatively new product. 

A number of so-called de- 
colorizing carbons, which 
are carbons activated to some extent, have been on the 
market for several years, but the new and very different 
product now being produced and used commercially for 
fcas and vapor adsorption was developed during the war 
in answer to the demand for a material of great ad- 
sorptive capacity for use in gas masks. The discovery 
of the fundamental factors involved in its production is 
without doubt one of the outstanding scientific achieve- 
ments of recent years. But gas mask carbon, although 
more highly active than any carbon produced before its 
development, does not effectively decolorize and purify 
many liquids. The fundamental reasons for this and 
the essential characteristics of highly activated carbon 
Which will most effectively decolorize and purify various 
types of liquids were later discovered, however, by the 
writer. 

One distinction should be clearly made at the outset 
to avoid possible confusion. Active carbon, as will be 
seen in the subsequent discussion, is regarded as a 
fairly definite physical entity of well-defined properties. 
The so-called activated carbons of commerce are not 


pure active carbon, and may vary enormously in poros- 
ity or density, strength, hardness, etc., by reason of the 
associated inactive carbon structure. Yet upon these 
secondary and incidental properties may depend the 
commercfal usefulness of the carbon for a given indus- 
trial purpose. It is now known that the carbon must 
not only be active but must also possess special physical 
and structural characteristics to make it effective for 
special purposes. There is no one type of activated 
carbon that can be universally effective for all purposes. 
Two activated carbons may contain the same percentage 
of active carbon, but one may be extremely valuable as 
a commercial vapor adsorbent, while the other, because 
of its low density, softness, 
etc., may b e practically 
worthless for this purpose, 
though very valuable for 
decolorizing sugar solu- 
tions. Therefore the art of 
manufacturing activated 
carbon and its commercial 
possibilities depend as much 
upon the knowledge of how 
to control these secondary 
properties by proper selec- 
tion of method and hrutte- 
rials as upon the basic prop- 
erties of the active carbon 
content itself. This fact 
should be kept in mind by 
prospective users of acti- 
vated carbon. 

In order that the discus- 
sion of the manufacturing 
processes may be clearer, 
let us first discuss in some 
detail the nature and chem- 
istry of formation of active 
carbon and the structural 
characteristics of activated 
carbons. 

The only t t heorV of the 
nature and formation of activated carbon which satisfies 
the known facts is that given by 'Dr. N. K. Chaney. 1 
According to this theory, active carbon exists as a dis- 
tinctive physical modification differing from other known 
inactive forms of carbon by some characteristic peculi- 
arity of molecular structure or arrangement. To this 
characteristic structure are attributed its ppecial proper- 
ties — namely, its unique adsorptive power for gases and 
vapors and, for certain substances in solutiori, its unusual 
chemical activity, and the limited temperature range of 
Its formation. *The nature of this physical or structural 
difference has been left ^subsequent research for more 
complete definition. To quote the original paper: “It 
would be premature to assert that these two forms qf 
carbon ( active and inactive) are true allotropic modifica- 
tions. It is not yet established that both forms are 
amorphous. . . . This much is established: The two 
forms are characteristically distinct and easily differen- 
tiated, both by their properties and conditions of forma- 
tion.” In the absence of direct evidence, the presumption 

l Trans. Amer. Electrochem. Boc., vdl. 86, pp. 81-111 (1819). 


The many industrial, applications of the new 
types of hi yhly activated carbons recently made, 
available indicate that the manufacture of these 
j carbons is destined to be an important industry 
in the United States. There is, however, no one 
type of carbon that can be universally effective 
for all 'fm'rjwses. All so-called activated carbons 
contain more or less active carbon (which is re- 
yarded as a fairly definite physical entity ), but 
they also have extremely important secondary 
i properties of density , strength, hardness, etc. 
For industrial yas ami vapor absorption, for in- 
stance, a granular activated carbon which is 
7n ech ami cal l jf strong , relatively dense and highly 
active is Required. The soft , finely pulverized, 
highly porous and generally moderately active de- 
colorizing carbons arc practically worthless for 
this purpose. In order to sujyfdy the carbons 
most effective for the different mdustrial applica- 
tions the manufacturer must by proper selection 
| of activating method and raw materials be able 
I to control the activity and l also the secondary 
I properties such as hardness and density of his 
product . 
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of the theory has been that the active form would prove 
to be the simplest in structural form if not completely 
amorphous. ' Prof. Henry Briggs' has recently expressed 
the same underlyfng idea by referring to the active form 
as probably less highly “polymeryed” and possessing 
interstices of molecular dimensions. 

It has been experimentally demonstrated that the ele- 
mentary carbon formed by the decomposition of carbon- 
containing compounds may exist in two forms— one of 
which is active and the other inactive. The temperature 
of carbon deposition appears to be the controlling factor 
— the carbon deposited below 500-600 deg. C. tJeing ac- 
tive and that deposited above this temperature range 
being inactive. Carbon deposited by the catalytic de- 
composition of carbon monoxide by feme oxide at 300 
deg. C. is highly active. Also carbon deposited by the 
reaction between carbon tetrachloride and mercury* or 
sodium amalgam* at relatively low temperatures is ac- 
tive. On the other hand, the carbon deposited by crack- 
ing methane, for example, at high temperatures is inac- 
tive. It appears to be well established, therefore, that 
the temperature at which elementary carbon is deposited 
determines whether it is the active or inactive variety. 

Applying this theory to the commercial preparation 
of activated carbon, it will lie seen that the low-tem- 
perature carbonization of vegetable materials such as 
wood, nut shells, etc., would be expected to give a cer- 
tain amount of active carbon. Why, then, does not 
ordinary charcoal exhibit the properties of activated 
carbon? The answer is that during the ordinary proc- 
ess of carbonization the active carbon formed adsorbs 
certain hydrocarbons and stabilizes them so that they 
are retained under conditions of temperature and pres- 
sure which would ordinarily decompose or eliminate 
them. This has been experimentally shown. The active 
carbon being already saturated cannot, therefore, ex- 
hibit any 'further adsorptive power. The term primary 
carbon has been applied to this complex of stabilized 
hydrocarbons adsorbed on an active carbon base. Or- 
dinary vegetable chars, lout temperature carbonization 
cokes, blacks and coals belong to the class of primary 
carbons and from all these products activated carbons 
suitable for comnyrcial uses can be prepared. On the 
other hand, cokes and other forms of carbon that are 
forftied at high temperatures invariably consist largely 
of the inactive variety of carbon and cannot be acti- 
vated. ' * 

i 

Structure of Activated Carbon 

The adsorptive power or “activity” of an activated 
carbon is determined by the amount of available active 
carbon that ^possesses. If an ineffective activating 
process has been employed or if the material has not 
been subjected to the activating process for a sufficient 
length of time the proportion of the active carbon pres- 
ent that is rendered available will be small and its “ac- 
tivity’' and value as an adsorbent will be correspond- 
ingly low. These slightly activated t products may 
contain a large percentage of carbon that has not been 
freed from its ndsortod hydrocarbons or they may con- 
tain inactive carbon that has been formed by the 
bracking of hydrocarbons at elevated temperatures. 
Activated carbons are evaluated by methods which 
really measure their available active carbon content. 

To be effective as an adsorbent the active carbon 

~i *roc Roy. tioc (London), vol 100a, pp 88-102 (1821). 

*0 TamiTian, /. anorg Alhgem, Chnn., vol. 115. pp. 145-58 
(1821) 

4 l? Fotkrnhuer. Z. anarg Allrgrm ' Vh em., vol 117, p. 281 <1921 ). 


must be exposed and accessible. All highly adsorptive 
activated carbons are therefore either highly dispersed 
or are traversed by innumerable canals or capillaries 
whose chief function is to permit free access to ‘the 
particles of active carbon. The diameter of the sub- 
microscopic capillaries in a highly activated coconut 
charcoal has been calculated from vapor pressure meas- 
urements to be of the order of TO * cm. These capil- 
laries enable gas or vapor molecules to reach an enor- 
mous surface of active carbon — render it available. The 
•surface thus rendered available per # cubic centimeter of 
this carbon has been variously calculated to be from 
120 to 1,000 sq.m. There are also in such a carbon many 
visible pores of relatively large diameter which merely 
act as outlet channels for the sub-microscopic pores. 

When such a carbon is exposed to a high concentra- 
tion of condbnsible vapor, a certain amount is adsorbed 
on the immense surface of active carbon exposed and a 
further amount is condensed in the capillaries of vary- 
ing sizes. However, if such a carbon is exposed to a 
very low concentration of vapor, a considerable amount 
will still be adsorbed by the active carbon, but none will 
be condensed in the larger capillaries. This ability of 
activated carbon to take up vapors that are present in 
extremely low concentrations is one of its character- 
istics which distinguish it from other absorbents that 
are merely porous and whose adsorptive capacity under 
these conditions is very small. 

Gas- Adsorbing Carbons — The desideratum for a gas- 
adsorbing carbon is that it shall have the maximum 
adsorptive capacity per unit of volume, rather than per 
unit of weight. This means that the largest mass of 
active carbon must be contained in unit space consis- 
tent with maintaining free access or passageway to alf 
the particle^ in such mass. In other words, the carbon 
must not be too dense or its permeability is destroyed, 
and it must not be porous to the extent of needlessly 
sacrificing adsorbent material. If the density of the 
carbon falls below a critical minimum value, adsorptive 
capacity per unit of space begins to be lost. The best 
gas-adsorbent carbon is relatively dense. Activated 
coconut charcoal of maximum adsorptive capacity per 
unit of volume has a block density of approximately 
0.66. A higher density than this indicates that the 
maximum surface is not exposed, and a lower density 
indicates that the carbon is traversed by larger pores 
and that the adsorptive capacity per unit volume is de- 
creased. Aside from the proper size and number of 
pores is the question of mechanical strength. Carbons 
that are to be used for industrial gas and vapor adsorp: 
tion must be mechanically strong in order to resist the 
crushing and abrading action to which they are usually 
subjected. Fortunately, the materials such as acti- 
vated coconut charcoal and certain activated synthetic 
products wffiich have maximum adsorptive capacity per 
unit volume are also mechanically strong and eminently 
suited to resist crushing and abrading action. 

Decolorizing Carbons — Considering now activated 
carbons for use in adsorbing substances from liquids, we 
find that again the extent of the available active carbon 
determines the decolorizing or purifying value of the 
carbon. In the case of gas-adsorbing carbon, capillaries 
of almost molecular dimensions are desired to open up 
the active carbon, because the smaller the capillaries 
and the more numerous they are the greater the ad- 
sorptive capacity per unit volume of Carbon. But in 
the case’ of adsorbing substances from liquids, in many 
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instances the smjdl capillaries which satisfactorily make 
available or open the active carbon for gases and vapors 
do not make it available for adsorbing colloidal mate- 
rial* or larger molecular aggregates. Presumably these 
small pores are plugged by such substances and so to all 
intents and purposes the active carbon which these 
pores expose is not available because it cannot be 
reached. The type o£ activated carbon that is most 
effective under these conditions is a highly porous mate- 
rial traversed by pores of relatively large size which 
render the active carbon available for adsorbing colloidal 
particles and large molecules. Such a carbon has a low 1 
apparent density and is more readily crushed than the 
dense gas-adsorbing type of carbon. Since this type of 
carbon is generally used in a finely divided form, its 
relative softness is not an undesirable property. Such 
a carbon, however, should not powder or Vtflime,” be- 
cause in this condition it cannot be readily filtered from 
the liquid. A finely divided “grainy” or fibrous carbon 
such as the carbon produced by the Chaney activation 
process from wood is not only a most effective adsorbent 
but an excellent filtering medium. While moderately 
bulky or low density carbons are desired, an extremely 
bulky carbon is undesirable, particularly in treating 
liquids which are to be saved, such as oils, because they 
entrain too much of the liquid. 

It is evident that the structure of an activated carbon 
determines its value for a particular use. In the fore- 
going, the writer has pointed out some of the structural 
differences between the two general types of carbons. 
There are also many structural differences among the 
various types of gas-adsorbing carbons and among car- 
bons that are intended for treating different liquids. 

• Processes of Manufacture 

From the foregoing it is evident that ir^ the manu- 
facture of activated carbon a large amount of active 
carbon must be exposed and made available for adsorb- 
ing the desired substances. It has been shown that 
no one type of activated carbon can be made which can 
be used universally with high efficiency. It is further 
evident that raw materials and processes that are emi- 
nently suitable for the manufacture of highly porous 
finely powdered decolorizing carbons cannot be used 
with success for the manufacture of dense and mechani- 
cally strong granular carbons for the absorption of 
gases and vapors. 

The raw materials available for the manufacture of 
activated carbon are, as previously indicated, various 
vegetable substances or chars prepared from these sub- 
stances, coals or low-temperature cokes, and many other 
organic substances such as oils, gases*, etc., which can 
be decomposed to give carbon. No matter what mate- 
rial is employed, it is essential that the carbon be de- 
posited at temperatures below 600-700 deg. C. and that 
the adsorption of hydrocarbons by the active carbon be 
prevented or that the adsorbed hydrocarbons be elimi- 
nated in such a manner as to leave the active carbon 
base free. As has been explained, it is also essential 
that the activated carbon material have the proper phys- 
ical characteristics. ' This is determined by the proper 
selection of raw materials and activating processes. 

To prepare a material containing a high percentage 
of active carbon is a very difficult matter and it must 
tye understood that hot all processes in use are equally 
effective. Most of the older processes that have been 
suggested are for preparing decolorizing carbons from 
specially selected raw materials. These decolorizing 


carbons are classed as activated carbdhs, «but many of 
them contain a relatively small percentage of active 
carbon and cannot compare in adsorptive power with 
the highly activated carbontf now produced. Practically 
none of the processes or raw’ materials available for 
preparing highly porofls pulverulent decolorizing carbons 
can be used to prepare highly active granular gas- 
adsorbing carbons. The processes by which various 
types of activated carbon can be made may be classified 
as follows: 

(1) Processes depending on the action of inorganic 
chemical ^compounds either naturally present or added 
to prevent the formation of the adsorption complex 
during carbonization or to cause the breaking down and 
elimination of the adsorbed hydrocarbons during the 
succeeding calcination. 

f 2 ) I’tocesses depending on solvents to eliminate the 
hydrocarbons. 

(3) Processes depending solely on long-continued cal- 
cination to eliminate the hydrocarbons. 

(4) Processes depending on selective oxidation to 
break down and remove the adsorbed hydrocarbons and 
to alter the porosity of the carbon. 

Activation Processes Depending Upon the Action of 
Chemicals Naturally Present or Added to Raw Mate- 
rials — By far the greater number of processes for pro- 
ducing decolorizing carbons that have been disclosed or 
patented belong in this group." The raw materials em- 
ployed in these processes are practically all of such a 
character as to give soft, highly porous products which 
contain some active carbon. The carbons produced by 
these processes have value for decolorizing liquids be- 
cause of their very great dispersion, but because of 
their usual low content of active carbon and physical 
characteristics they are practically worthless* for ad- 
sorbing gases and vapors. 

In certain cases a rnw material such as kelp - , and rice 
hulls 7 contains a sufficient amount of the proper sort of 
substances to enable a decolorizing carbon of value tc- 
be prepared from it by a sijnple carbonization, calcina- 
tion at high temperatures and subsequent purification. 

In most cases, however, the raw material is admixed 
or impregnated with various chemicals. The disclos- 
ures in journal and patent literature show that the 
number of compounds that may be used more or tess 
successfully in producing decolorizing carbons is large. 
The following may be mentioned: Alkali hydroxides, 
carbonates and sulphates; alkaline earth oxides, carbon- 
ates, chlorides, sulphates, phosphates and acetates; zinc 
chloride; manganese oxides; and phosphoric and sul- 
phuric acids. Various proportions and mixtures of 
these chemicals are employed and to be most effective 
they must be mixed with the vegetable materials prior 
to their carbonization. The final calcination is in gen- 
eral carried out at temperatures around 900 deg. C. 
The residual chemicals must be removed before the 
carbon can be used, and in those cases where acid is 
required the extraction is costly. As a rule the raw 
materials' are used in a finely divided form, so the final 
products appear in the form of a powder. 

Activation Processes Depending on the Action of Sol - 
vents — Since the formulation of the activation theory 
previously discussed, suggestions have been made from 

*F W. Zerban, et nl . Bulletin 167 (May, 1619). Agricultural 
Exp. Station of the Louisiana State University and A. & M. College. 

M. W. Tnrrentine f t al., J. Ind Eng. Chem., vol. 14, No. 1, p. 10 
(1922). 

: YY . (J. Taggert, La Planter, vol. 58, p. 581. 
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FIG 1 — DEACTIVATION OF ACTIVATED BARRON BY 
"CAS TREATING” 

Njitur.'Ll kam P»H«erl over activated ihimnnl hold at J.DOO 
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time to time that the hydrocarbons with which the ac- 
tive carbon base of primary carbons is saturated be 
removed by suitable solvents. All the various well- 
known solvents for resins, tars and pitches have been 
suggested. The use of selenium oxychloride for this 
purpose has been patented.” Even assuming that all the 
objectionable hydrocarbons are soluble in the special 
solvent, the trouble with these schemes is that no pro- 
vision is made for removing the solvent which is readily 
adsorbed or for controlling the porosity of the carbon, 
both of which steps are necessary before the carbon can 
have any special value as an adsorbent. 

Activation Processes Depending on Long-Coni in ned 
Calcination at Elevated Tnnperatu result is claimed 
that certain carbonization products or primary carbon 
materials may be partly activated by long-continued 
beating in a neutral atmosphere at temperatures around 
850 deg. C. Our experience and the experience of 
others indicate that any activation obtained by such 
treatment is fortuitous in that it is largely due to the 
oxidizing action of air' originally held in the pores of 
the primary carbSn or which enters the apparatus dur- 
ing the calcination. Activation by heat-treatment alone 
cannot be. successfully accomplished because the hydro- 
carbons .present are cracked at the high temperatures 
employed anfi inactive carbon is deposited upon the ac- 
tive carbon base. TJhe resulting product has little or no 
activity. That active carbon is actually deactivated by 
a very slight deposition of inactive carbon upon it by 
the cracking of such a hydrocarbon as methane at 1,000 
deg. C. is shown by the curve in Fig. 1. The activity of 
the carbon, which is measured by the amount of toluol 
held at 100 d«g. C. and 2 mm. pressure, decreases as the 
amount of inactive carbon deposited increases and is 
practically nil when less than 1 per cent of inactive 
carbon has been deposited. This deposition of inactive 
carbon by the cracking of contained hydrocarbons when 
a primary carbon is calcined*at high temperature is the 
fundamental reason, therefore, why the manufacture of 
a highly active carbon is a difficult matter. 

Activation Processes Involving Selective Oxidation — 
Processes in which a selective oxidation is employed to t 
render available active carbon initially present in the 
material treated are far superior to any other as yet 

*V. I^hner and F. M. Dorsey. U. S. Pat. 1,423,231 (1922). 

•Philip* et al„ J. C . flf. Truns., vol*. 117-118, pp. 362-899 (1920). 


developed for the preparation of highly activated car- 
bons possessing particular structural characteristics. It 
is only by the use of such processes that it is possible 
at the present time, to manufacture in quantity a car- 
bon which meets the requirements of a commercial gas 
and vapor adsorbent. 

It was this method of activation that was employed 
exclusively by the U. S. Chemical. Warfare Service dur- 
ing the war and which made it possible for the Service 
to supply, in enormous quantities, a gas mask carbon 
v hich far surpassed in efficiency any that was available 
* elsewhere. The process was developed under the stress 
of urgent war-time necessity by Dr. Chaney and those 
under his direction— an accomplishment all the more 
notable when it is considered that the United States 
was the last of the warring nations to be confronted 
with the necessity of an effective gas mask carbon. 

Incidentally, the difference in the requirements of 
a carbon for decolorizing purposes and of one for gas 
adsorption is made strikingly apparent by consideration 
of the facts that while decolorizing carbons of fair 
quality had been made and sold before the war, these 
carbons were practically useless for gas masks, and the 
scientists of the other warring nations had been unable 
to produce modifications of them which were compar- 
able in efficiency for gas mask use with the product of 
the Chaney process. 

Fundamentals of Chaney Process 

Dr. Chaney’s contribution consisted essentially in an 
apprehension of the following fundamentals: 

(1) Certain varieties of carbon are inherently inactive, 
and selective oxidation cun be effective in causing activation 
only when applied to materials sufficiently free from the 
less easily oxidizablc inactive carbon. 

(2) A material amenable to activation by selective 
oxidation aikl free from inactive carbon can be prepared 
only it the carbon is liberated below certain critical tem- 
perature limits. 

(d) A material containing active carbon is ordinarily 
useless as an adsorbent until this active carbon is freed 
from the hydrocarbons saturating it, and maximum adsorb- 
ing efficiency can be attained only when the maximum pro- 
portion of the active carbon present has been rendered 
available. 

The principles enunciated by Chaney, and the process 
which he based on them, are the foundation on which 
has been built the National Carbon Co.’s output of acti- 
vated carbon. 

Despite the limitations imposed by the first principle, 
it was early demonstrated that the raw materials in 
which a sufficient amount of active carbon, sufficiently 
free from inactive carbon, was present or could be pro- 
duced were mor& numerous than the materials that 
theretofore had been regarded as promising sources of 
gas-adsorbent carbon. It has further been found pos- 
sible to produce superior decolorizing carbons from a 
variety of raw materials by employing the selective and 
limited oxidation processes which enable the dispersion 
or porosity of the activated product to be controlled. 
In fact all types of primary carbons may be activated 
by this general process to give many new and different 
types of activated carbons suitable for different pur- 
poses. 

The primary carbons as defined by Chaney include 
all chars, cokes and carbon materials formed at low 
temperatures— below 600-700 deg. C. Vegetable chars, 
carbon blacks, lampblacks, low-temperature cokes and 
coals containing a small amount of volatile matter come 
under this definition. Some of these materials may be 
heated to temperatures above 700 deg. C. without be- 
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coming seriously contaminated by inactive carbon depo- 
sition as a result of “gas-treating.” other materials 
will become self-gas-treated if heated at a high tempera- 
ture and then cannot be activated because selective oxi- 
dation will destroy the active carbon rather than the 
inactive carbon thus deposited. 

When a gaseous oxidizing agent is employed, such 
gases as air, carbon dioxide and steam may be used. 
The process employing* air as the activating agent has 
the advantage of relatively low-temperature operation— 
around 350 deg. C.— but the rise in oxidation potential 
with temperature is t very rapid and the process is ex- 
tremely difficult to control. As previously explained a 
selective oxidation of the residual hydrocarbons is de- 
sired. The oxidation by air, however, has been shown 
to be less highly selective and consequently, while a con- 
siderable amount of carbon is oxidized, the remaining 
carbon is only moderately activated. While *the highest 
quality active carbon has not been produced by air acti- 
vation process, an appreciable percentage of the carbon 
made by the U. S. Chemical Warfare Service for gas 
masks during the war was so activated. 

Processes employing carbon dioxide or steam have 
the disadvantage of high -temperature operation - around 
900 deg. C. — but these reagents exercise a selective 
oxidizing effect and the reaction, being endothermic, is 
readily controlled. Flue gas containing carbon dioxide 
has been used to produce some fairly well activated 
carbon, but after a very extended investigation it has 
been concluded that more highly activated carbon can 
be produced by steam activation. It appears also that 
the removal of the hydrocarbons with a minimum of 
“cracking” and consequent deposition of inactive carbon 
can be accomplished only when the concentration of the 
oxidizing agent is high. This means that the steam, 
for instance, must be introduced in excess ayd that the 
reaction products must be effectively led away. The 
operating difficulties are further increased by the fact 
that all primary carbon materials are very poor con- 
ductors of heat. 

Variations in Properties 

The great advantage of the Chaney process is that by 
employing proper steam rates for different periods, at 
selected temperatures, the characteristics of the acti- 
vated product may be widely varied within limits de- 
pending upon the character of the primary carbon em- 
ployed. This may be strikingly shown by data 
concerning the relative variations in properties of coco- 
nut charcoal activated under one set of conditions for 
various lengths of time. These data are presented 
graphically in Fig. 2. The variations fn sorptive char- 
acteristics are shown by the curves marked “satura- 
tion” and “retentivity.” To obtain the saturation value 
the carbon is dried, evacuated and then saturated with 
the vapor. This value, therefore, is a measure of the 
total sorptive capacity of the carbon when the vapor 
is held both by capillary condensation and intermolec- 
ular forces. When the saturated carbon is heated at 
100 deg. C. while the pressure is reduced to 2 mm., the 
vapor condensed in fphe capillaries is largely removed 
and only the vapor is retained that is strongly held by 
the specific adsorptive power of the exposed active car- 
bon. The weight of the vapor retained gives the 
“retentivity" or specific adsorptive capacity value. This 
value, therefore, is proportional to the active carbon 
exposed. 

The curves show that the activation process proceeds 



FIG. 2— VARIATIONS IN PROPERTIES OF COCONUT CHAR- 
COALS ACTIVATED FOR VARIOUS LENGTHS OF TIME 
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in two distinct stages— viz., a stage in which the per- 
centage hydrogen content is being rapidly reduced and 
a stage in which the percentage hydrogen content is 
being reduced very little or not at all. Approximately 
20 per cent of the charcoal is gasified during the first 
stage. The material removed has an average percentage 
hydrogen content of 11.6 and is quite evidently hydro- 
carbons. Until the bulk of these hydrocarbons are 
removed the material has no appreciable saturation or 
retentivity value. 

As the activation proceeds into the second stage, how- 
ever, the materia] removed by selective oxidation has 
an average percentage hydrogen content of 0.78 and , 
must, therefore, comprise a comparatively very large 
proportion of uncombined carbon and a comparatively 
small proportion of hydrocarbon. The fact that the 
percentage of residual hydrogen ultimately becomes ap- 
proximately constant probably indicatJs that some of 
the hydrogen is disseminated through the active carbon 
base in such a fashion that it is not accessible to the 
oxidizing agent, as would be expected in dealing with 
particles of considerable size, in this particular case 
8 to 14 mesh. During <his stage b<jth the saturation 
and retentivity increase, the saturation increasing at an 
approximately constant rate to the limit to which the 
tests were carried and the retentivity increasing at a 
diminishing rate to a maximum when about 60 per cent 
of the charcoal has been oxidized. The apparent den- 
sity decreases at an approximately constant cate during 
this stage. 

The saturation values in conjunction with the other 
values show that when the bulk of the hydrocarbons had 
been removed and the active carbon base was laid bare 
the capillary spaces began to increase at an approxi- 
mately constant rate as the carbon was eroded by oxi- 
dation. Certain conclusions may also be arrived at from • 
a consideration of the retentivity values in conjunction 
with percentage hydrogen content. The fact that the 
retentivity begins to increase while the percentage 
hydrogen content is still decreasing probably indicates 
that the layer of adsorbed hydrocarbons is not of uni- 
form thickness, or not uniformly accessible to the oxi- 
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dizing agent. * After the percentage hydrogen content 
become# approximately constant, indicating that oxida- 
tion of the exposed hydrocarbons is complete, the reten- 
tivity continues to increase. The indications are that 
the phenomenon is due to an increase in the amount of 
exposed active carbon. The fact that the retentivity 
reaches a limit indicates that the amount of exposed 
active carbon per unit weight of material also reaches 
a limit. 

From these considerations it is obvious that, to pro- 
duce a carbon for use as a gas or vapor adsort>ent 
having maximum adsorptive capacity per unit v of vol- 
ume, a dense primary carbon must be used, and the 
activation process continued only long enough to obtain 
a maximum of active carbon exposed If. however, a 
highly porous carbon is desired for storing gases or for 
removing coloring matters and impurities from* certain 
liquids, a highly porous primary carbon may be used and 
the activation continued only until maximum active car- 
bon is exposed, or a dense primary carbon may be 
subjected to selective oxidation until it possesses the 
necessary porosity. 

In the foregoing paper the numerous activating proc- 
esses, most of which are for the manufacture of decolor- 
izing carbons, have been considered. It is pointed out 
that the Chaney selective oxidation process appears to 
be the only one by which the new highly active and 
most efficient gas- and vapor-absorbing carbon can be 
produced. It is also shown that because this process 
gives maximum activitv and allows the secondary prop- 
erties, such as porosity, to be altered at will, it can be 
employed in the manufacture of decolorizing carbons of 
high efficiency. In fact, by activating suitable raw mate- 
rials through some modification of the Chaney process 
cdrbons can be prepared that have the desired character- 
istics for any application. 


* Universal Gan Mask 

Many Possible Uses for Now Tpyc of Mask Developed 
by Bureau of Mines 

To fill the need felt for masks of general utility in the 
chemical, metallurgical and related industries, the 
Bureau Mines has developed a new' Universal mask. 
A special type of the same mask has been developed 
for use by firemen. Although special masks have been 
developed previously for use against specific gases, such 
as carbon monoxide or ammonia, this is the first effi- 
cient mask to be developed which may be used in either 
of these as well as in many other contaminating at- 
mospheres. To combine efficiency in one canister the 
absorbents for all noxious gases is difficult, because the 
absorbents for certain gases are best used moist, while 
the absorbents for carbon monoxide may be used only 
when perfectly dry. 

As shown in the cut, the following chemicals are used 
in the mask: — Silica gel to remove ammonia and 
any other organic vapors which escape 1 the charcoal at 
the bottom of the mqsk, also to guard against moisture 
reaching the hopcalite from above. F — Hopcalite to re- 
move the carbon monoxide from the dry gas. H — Cal- 
cium chloride to remove any particles that may pass 
the caustic pumice. / — Caustic soda, on granules of 
pumice stone, to absorb acid gases such as carbon diox- 
ide, chlorine, formic acid, hydrogen cyanide, muriatic 
acid gas, oxides of nitrogen and sulphur dioxide, and 
gases of similar chemical properties, also to extract 
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water vapors from the air, thus preventing the moisture 
from contaminating and inhibiting the hopcalite. 
J — Filter of cotton wool, about 1-in. thick, between 
two light wire screens, to filter out the supensoids, 
including smoke, mist and dust. K— Charcoal, used to 
absorb organic vapors, including alcohol, aniline, ben- 
zene, ether, carlxm bisulphide, carbon tetrachloride, 
toluene, etc. 

In those industries in which a workman requires 
protection against only a single gas or class of gases, 
it would be cheaper to use a single absorbing medium 
in the canister. However, in many industries workmen 
may encounter a variety of gases and city firemen may 
meet almost any sort of gas or vapor. Men using the 
Universal type of mask can face these conditions and 
do work that they could not possibly do otherwise. 
Tests conducted on a wide variety of gases show that 
the probable life of a mask is considerably in excess of 
6 hours, but, due to the fact that carbon monoxide may 
go through unabsorbed after this period and since this 
gas is not detected readily because it is odorless, this 
arbitrary time limit has been placed on the use of the 
mask. 

Among the ordinary gases in which the mask is not 
efficient in protecting the wearer is methane. It cannot 
be used in atmospheres deficient in oxygen, as in the 
flues of industrial plants, mines and closed rooms after 
fires and explosions. It is also dangerous to use the 
mask in atmospheres containing higher concentrations 
of gases, as in chemical and metallurgical apparatus 
tanks containing gasoline or other volatile liquids or in 
inadequately ventilated rooms in which large quantities 
of gas are evolved. In general the mask should not be 
used in toxic gases having a concentration of more than 
1 or 2 per cent. The canisters are more active when 
warm, so in cool or cold weather should be worn under 
a coat to receive the body heat. 
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Current Practice of Making Electric Stee 

Best Practice Still Undecided on Many Features — Are Acid Furnaces Best 
for Low-Sulphur Charges? — Basic Will Eliminate More Sulphur, but Pure ||{^ 
Haw Materials and Expert Refiners Are Necessary for Superfine Steel \\cC 


By Bradley Stoughton 

Consulting: Engineer 



T Hg electric steel industry is not yet standardized: 
First, because progress is so rapid that it keeps 
ahead of the dissemination of information, which 
those who are doing the best work are not always will- 
ing to give out. Differences of opinion, due to lack of 
full knowledge, therefore, persist. A second cause is 
due to the fact that all recent improvements are not 
open to general use without royalty, and that conflicting 
claims are not always free from selfish interest. This 
is always the situation where an industry is so new 
that patents control some of the desirable features. 

Types of Furnaces 

It would be impossible to give a description of all the 
recent furnaces now in use, but Table 1 classifies the 
types in accordance with the chief features, which vary 
largely in respect to: (a) Methods of heating the 
charge; and ( b) methods of making electrical connec- 
tion. 

Method of Heating Charge .— It is obvious that elec- 
trical efficiency and endurance of the linings are both 
greatly enhanced when the charge is heated by virtue 
of its direct resistance to the passage of* the current. 
Nevertheless the difficulties of accomplishing this, con- 
sisting chiefly of the difficulty of making the electrical 
connection and the inconvenient form of bath, have 
hampered the employment of this method of heating. 
From the metallurgical standpoint many advantages 
are obtained through the excellent stirring action 
caused by Dr. Carl Bering's “pinch effect," so exten- 
sively used in non-ferrous work. Therefore steel men 
earnestly desire a type of bath which can take advan- 
tage of tjiis “pinch effect" and also be of convenient 
form. At the same time some means must be had of 
readily producing the carbide reaction CaO -f- 3C “ 
CaC s -f- CO without the use of an arc, since the carbide 
is so valuable both for desulphurizing and deoxidizing. 

The direct arc from the electrodes to the metal or 
•slag has proved more efficient economically and metal- 
lurgically than the indirect arc of the Stassano. 

• Method of Making Electrical Connection. — The 
method of introducing the current is the greatest pres- 
ent weakness of the electric furnace. The induction 
principle is ideal from the standpoint of current con- 
nection, but involves low electrical efficiency, serious lin- 
ing difficulties, and inconvenient shape of bath. For 
these reasons it is less used. But the electrode prin- 
ciple is costly in flesign and operation, and metallurgi- 
cally it introduces the complication of carbon in contact 
with the bath, which limits the field of application. 
I look to this feature (electrical connection) as the one 
most in need of improvement by invention of a radical 
character, such as the “ironless induction" principle, 
which, however, seems applicable only to furnaces of 
laboratory size. 


The evidence is still conflicting as to the relative 
merit of passing the electricity through the hearth of 
the furnace. Undoubtedly it has many advantages over 
the exclusive use of suspended electrodes above the 
bath, and interesting claims are made about the opera- 
tion of the new Italian Fiat furnace. But hearth 
troubles are serious enough without having electrodes 
imbedded in them, and the first prejudice is certainly 
against complicating this part of the furnace in any 
way. Nevertheless furnaces having electrodes buried in 
the hearth are being worked with great success where 
care and skill is exercised. Many persons have found 
less difficulty in power fluctuations when melting a cold 
charge on a conducting hearth. 

Graphite vs. Carbon Electrodes . — The size of elec- 
trodes appropriate to the different sizes of furnace is 
now fairly well established, and the information is pub- 
lic. Graphite electrodes cost about twice as much as 
carbon electrodes per pound, but have greater conduc- 
tivity per unit of area. The carbon electrodes have the 
further advantage that they may be made right at the 
furnace plant if desired. They are also slightly 
stronger, and their greater area increases Ihe arcing 
surface. Their lower heat conductivity decreases the 
radiation loss through the electrodes, but increases the 
radiation loss through the roof on account of the larger 
hole necessary; this also weakens the roof. They are 
also more difficult to cool hi the electrode holder and re- 
quire a costly thread and nipple joint. Carbon elec- 
trodes oxidize more easily in the furnace and require 
heavier control mechanism. Their broken stumps are 
harder to remove from the bath. m 

It is still a good commercial operation where steel 

scrap and electricity are both very cheap and cast iron 
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is scarce and coftly,*to melt steel scrap to a temperature 
of 1,400 deg. C. or higher, carburize it until it contains 

to 4 per cent carbon, and then give it the desired 
composition in silicon by means of appropriate alloys, 
especially where the metal from the electric furnace 
may be cast directly into molds. Lifting the war there 
were many plants engaged in this process, making 
“synthetic cast iron" in France, Canada, United States 
and Germany. Most of these died with the change of 
commercial conditions consequent on the ending, of the 
war, but there are still isolated localities where iron 
castings may be made in this way cheaper and 'better 
than by any other known method. A notable example 
is an iron foundry connected with a large gold mine in 
Alaska, where both fuel and cast iron are costly but 
where there is a supply of steel scrap. There are many 
mining localities in South America where the saving 
effected by a quick repair would exceed many times the 
cost and overhead of a synthetic cast iron foundry. 

There were two methods of making synthetic cast 
iron — namely, straight melting in the electric furnace, 
and melting in a cupola followed by superheating in an 
electric furnace. 

Order ok Excellence in Steels 

There is now a general agreement among engineers 
that the quality of carefully made steel by the different 
older processes is in the following order of excellence: 
First, crucible; second, acid open hearth; third, basic 
open hearth; fourth, acid bessemer; fifth, basic bes- 
semer. , Whether electric steel is equal to or subordinate 
in quality to crucible is still a controversial point. 

The presence or absence of “sonims" i solid non- 
metallic impurities) is the final test as to the supreme 
quality of flteel, because all other impurities are con- 
trolled without great difficulty. The relative excellence 
of crucible, or electric steel therefore comes to this: 
We know that well-made crucible steel is free from 
sonims; electric steel is not always so certain, although 
it should be, and almost always is, free from these im- 
purities when well made. In tV* matter of large ingots 
the electric furnace has the advantage of making the 
steel in big units and doubtless gives a greater assur- 
ance of uniformity "than when many crucibles have to 
be ponred into one ingot mold. At the present moment 
conservatism and carelessness on the part of some elec- 
tric furnacf* operators leave the advocate of the crucible 
furnace in the ‘.stronger position of the two. 

From the standpoint of excellence — that is, very low 
content in phosphorus, sulphur, sonims and gases — the 
basic-lined electric furnace has the better of the argu- 
ment with the acid electric. But, from the standpoint 
of “superexcellence” — that is, absolute freedom from 
gases and sonims the acid process has these points in 
its favor: (a). Pure raw materials must be employed, 
and pure raw materials are essential for the production 
of "superexeellent" steel in any type of electric furnace; 
(b) the slag also is purer; (r) recarburizing in the acid 
furnace is less likely to produce sonims than in the basic 
furnace. 

On the other hand, the acid slag is subject to great 
, viscosity, which introduces a serious danger of sonims, 
while the basic slag is the better degasifier of the two. 
Skill and care in operating are doubtless much more 
.potent factors for superexcellence than either set of 
advantages mentioned. For example, merely to pour 
electric steel out of the furnace introduces far more 
Bonims than any factor mentioned so far. Indeed, it 


seems fair to declare that “superexeellent^ steel" cannot 
be made unless the metal is tapped from a quiet bath 
without slag being carried with it. 

Super-Refining Liquid Steel * 

The cheapest method of making steel of very high 
quality is to put liquid steel in an electric furnace and 
then super-refine it. Since the suppr-refming is chiefly 
for the purpose of eliminating sonims and gases, and 
since the electric furnace is not adapted to much refin- 
ing, in one step, the acid electric furnace might be used. 
It* has the advantage of affording a quicker and cheaper 
operation, but the acid slags are very sticky and they 
will not hold calcium carbide, which is the most effec- 
tive agent for desulphurizing and degasifying a steel 
bath. True, the acid process can remove a little sulphur 
by the judicious use of manganese, but the amount is 
limited and is usually less than must be eliminated from 
liquid steel coming from other furnaces. For instance: 
the upper limit of sulphur in molten steel introduced 
in even the basic electric furnace is now 0.08 per cent 
and this sometimes requires two carbide slags before 
it is reduced to 0.03 per cent, which is the maximum 
sulphur expected in an electric furnace product. Super- 
refining is the ideal function of the electric furnace; 
when we try to accomplish the ordinary operations of 
refining or even attempt too big a step in super-refining 
the result is excessive cost and poorer quality. The 
lesson of recent electric furnace experience is that we 
can add only the top notch of excellence; if we start 
with too low purity of raw material, the highest quality 
is never attained. 

One of the worst problems in super-refining practice 
still remains to be overcome. I refer to the chilling of 
the liquid metal when poured into the furnace. Fol- 
lowing the preceding heat the roof and lining must be 
examined and repaired carefully to avoid costly troubles 
from these sources. As an average figure it will per- 
haps take 500 lb. of dolomite to repair a 25-ton furnace 
lining, although this figure will vary greatly from oper- 
ation to operation and plant to plant. This repair work 
takes time and cools the furnace. The metal from the 
basic open hearth also cools in transit. Furthermore 
its melting point is relatively high, because it must be 
10 to 25 points lower in carbon than the desired final 
analysis of the super-refined product, to allow -for car- 
bon picked up from the carbide slag. The arc furnace 
is not a good instrument to handle a hath of metal 
frozen on its surface and especially along the sides, 
where it is furthest removed from the source of heat. 
Here again some means of keeping the bath stirred 
would be of great Commercial advantage. Twenty to 
forty minutes on power are usually required to recover 
the lost heat. 

Another serious difficulty is to estimate exactly the 
weight of metal charged to the furnace. This informa- 
tion is important in order to determine the weight of 
additions for “recarburizing." When nickel steel is be- 
ing made the established practice is to add a known 
amount of nickel to the bath as soon as charged. As 
soon as this is all melted the analysis bf the bath, com- 
pared with its composition before the nickel was added, 
gives a close means of estimating its weight. 

Recent electric furnace practice retains at least 0.20 
per cent manganese in the bath ^throughout the 
operation. This decreases the burden of the slag while 
deoxidizing the bath and reduces the final manganese 
addition, with its concomitant danger of sonims. It is 
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Haw Materials and Expert Refiners Are Necessary for Superfine Steel \\cC 


By Bradley Stoughton 

Consulting: Engineer 



T Hg electric steel industry is not yet standardized: 
First, because progress is so rapid that it keeps 
ahead of the dissemination of information, which 
those who are doing the best work are not always will- 
ing to give out. Differences of opinion, due to lack of 
full knowledge, therefore, persist. A second cause is 
due to the fact that all recent improvements are not 
open to general use without royalty, and that conflicting 
claims are not always free from selfish interest. This 
is always the situation where an industry is so new 
that patents control some of the desirable features. 

Types of Furnaces 

It would be impossible to give a description of all the 
recent furnaces now in use, but Table 1 classifies the 
types in accordance with the chief features, which vary 
largely in respect to: (a) Methods of heating the 
charge; and ( b) methods of making electrical connec- 
tion. 

Method of Heating Charge .— It is obvious that elec- 
trical efficiency and endurance of the linings are both 
greatly enhanced when the charge is heated by virtue 
of its direct resistance to the passage of* the current. 
Nevertheless the difficulties of accomplishing this, con- 
sisting chiefly of the difficulty of making the electrical 
connection and the inconvenient form of bath, have 
hampered the employment of this method of heating. 
From the metallurgical standpoint many advantages 
are obtained through the excellent stirring action 
caused by Dr. Carl Bering's “pinch effect," so exten- 
sively used in non-ferrous work. Therefore steel men 
earnestly desire a type of bath which can take advan- 
tage of tjiis “pinch effect" and also be of convenient 
form. At the same time some means must be had of 
readily producing the carbide reaction CaO -f- 3C “ 
CaC s -f- CO without the use of an arc, since the carbide 
is so valuable both for desulphurizing and deoxidizing. 

The direct arc from the electrodes to the metal or 
•slag has proved more efficient economically and metal- 
lurgically than the indirect arc of the Stassano. 

• Method of Making Electrical Connection. — The 
method of introducing the current is the greatest pres- 
ent weakness of the electric furnace. The induction 
principle is ideal from the standpoint of current con- 
nection, but involves low electrical efficiency, serious lin- 
ing difficulties, and inconvenient shape of bath. For 
these reasons it is less used. But the electrode prin- 
ciple is costly in flesign and operation, and metallurgi- 
cally it introduces the complication of carbon in contact 
with the bath, which limits the field of application. 
I look to this feature (electrical connection) as the one 
most in need of improvement by invention of a radical 
character, such as the “ironless induction" principle, 
which, however, seems applicable only to furnaces of 
laboratory size. 


The evidence is still conflicting as to the relative 
merit of passing the electricity through the hearth of 
the furnace. Undoubtedly it has many advantages over 
the exclusive use of suspended electrodes above the 
bath, and interesting claims are made about the opera- 
tion of the new Italian Fiat furnace. But hearth 
troubles are serious enough without having electrodes 
imbedded in them, and the first prejudice is certainly 
against complicating this part of the furnace in any 
way. Nevertheless furnaces having electrodes buried in 
the hearth are being worked with great success where 
care and skill is exercised. Many persons have found 
less difficulty in power fluctuations when melting a cold 
charge on a conducting hearth. 

Graphite vs. Carbon Electrodes . — The size of elec- 
trodes appropriate to the different sizes of furnace is 
now fairly well established, and the information is pub- 
lic. Graphite electrodes cost about twice as much as 
carbon electrodes per pound, but have greater conduc- 
tivity per unit of area. The carbon electrodes have the 
further advantage that they may be made right at the 
furnace plant if desired. They are also slightly 
stronger, and their greater area increases Ihe arcing 
surface. Their lower heat conductivity decreases the 
radiation loss through the electrodes, but increases the 
radiation loss through the roof on account of the larger 
hole necessary; this also weakens the roof. They are 
also more difficult to cool hi the electrode holder and re- 
quire a costly thread and nipple joint. Carbon elec- 
trodes oxidize more easily in the furnace and require 
heavier control mechanism. Their broken stumps are 
harder to remove from the bath. m 

It is still a good commercial operation where steel 

scrap and electricity are both very cheap and cast iron 
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the costly metailoicfs. From i to 8 per cent of carbide 
should be maintained in the slag. As soon as a pool is 
formed, coke is shoveled into the furnace, and more is 
used when necessity. Greater precautions are observed 
in keeping the doors closed and lifted than in super- 
refining liquid steel, and it is usual to scatter coke 
dust over the top of the slag whenever the door is 
opened. While the addition of coke to the slag will 
reduce manganese or chromium back into the metal, in 
case any has been oxidized, it requires both cuke and 
high temperature to reduce tungsten. 

There is this important difference between tin* two 
types of super-refining: That the carbon in the steel 
produced from liquid charges is usually lower than 
that in tool steel made by melting scrap. Therefore 
coke may be more freely used in the latter. AUo it is 
much commoner and safer to add silicon in small doses 
in early stages of Ihe practice we are now discussing, 
especially when tungsten is present, because tungsten 
serves as a warning preceding slag difficulties that 
might arise from oxidation of silicon. Silicon in the 
bath during super-refining assists degasification and 
makes the steel sounder and denser The amount of 
slag is greater in this type of super-refining, and 
varies from 8 to 7 per cent of the weight of the metal. 
Its composition is about the same, except for higher 
carbide. It should not exceed 18 to 20 per cent silica, 
and some operators prefer to use chiefly fluorspar for 
thinning, in order to increase the excess of lime pres- 
ent. Then, however, volatile fluorine compounds in- 
crease the corrosion of walls and roof. 

In the basic electric furnace a good operator can melt 
and super-refine pure scrap in 4A to 6 hours, wdth a 
pojver consumption of 000 to 800 kw.-hr. per ton of 
product. 4 rhe main reason for the excess power con- 
sumption over liquid-steel super-refining is that great 
power irregularities occur during melting. Further- 
more, smaller sized furnaces are ordinarily used, to- 
gether with a larger slag volume. 

Acid Versus Hasic 

In melting pure stock in the electric furnace the 
basic process loses its chief commercial advantage— 
viz., low cost of raw material. In every other respect — 
laborv time, electric power, overhead, repairs, lining, 
fluxes and recarburizers the acid process is cheaper. 
The acid .furnace is handicapped in removing sulphur, 
but a liberal tfSe of manganese will bring it down quite 
a little, and the difference in cost is not great between 
0.04 or 0.08 per cent sulphur scrap pure in other 
respects. It is now customary to use one acid slag 
for more than qne operation, because impurities do not 
accumulate in it. No ferrosilicon is added, because 
silicon is reduced from the slag. This saves cost and 
the danger of silicon sonims. Acid steel is less oxidized 
and less gasified than hasic steel after melting, so less 
manganese is used. The sticky acid slag is more easily 
, entangled than are basic slag particles, but the more 
subtle danger of silicon or manganese sonims is ’greatly 
reduced. Finally, the* engineers’ prejudice in favor of 
acid steel helps sell the product in competition. The 
arid furnace has the disadvantage that it cannot be used 
on occasion for purifying impure scrap unavoidably 
accumulated or available under advantageous conditions. 

Melting and Refining Impure Scrap 

As ordinarily conducted this process is cheaper than 
melting and super-refining pure scrap, but gives a prod- 
uct of lower grade. Of course, only basic furnaces can 


be used. Even then the phosphorus iftust be under 
0.09 per cent or the oxidizing period will be extended 
beyond the point of economy. Limestone, instead of 
lime, is spread on the hearth. Sometimes pig iron*is 
used to make the bath melt down hard or to increase 
the yield by using more ore; if so, the pig is placed on 
top of the limestone. On top of this is placed enough 
iron ore to oxidize the silicon &nd phosphorus, and 
these should be gone by the time the “lime comes up.” 
The temperature of the bath should never reach the 
point where manganese or carbon a>re oxidized instead 
of phosphorus. Good modern practice produces a 
melted bath with residual manganese, carbon 40 to 25 
points less than the desired final analysis, phosphorus 
less than 0.02 per cent. Some prefer to melt down 
soft and, w'hen the white slag is melted, add carbon in 
the form of *pig iron, washed metal, coke, charcoal or 
ground electrode stumps. This stirs the bath, removes 
dissolved oxygen and increases the yield slightly. It 
is both difficult and dangerous to make low-carbon steel 
by this process, because some carbon is always added 
from the carbide slag, and if you melt down very soft 
it oxygenates the bath severely. In case a second 
black slag must be used it is evidence of bad practice or 
too impure raw charge. Every pound of black slag 
must be removed before the white slag is charged. 

The white slag is mixed outside the furnace, of lime, 
fluorspar, silica, and coke. It contains more than 55 
per cent lime and one shovel of coke to three of lime. 
After it is charged the analysis is adjusted carefully, 
the temperature being raised as rapidly as possible 
meanwhile. If carbon is added, it goes in first, then 
enough ferrosilicon to give 0.10 to 0.20 per cent of 
silicon in the metal, which is maintained to the end. 
Next comes 'ferromanganese, if necessary. Some oper- 
ators prefer 'to melt down with only a small residual 
manganese, in order to add ferromanganese after 
ferrosilicon, with the object of removing silicon sonims. 
Others add ferromanganese after the deoxidizing slag 
has become white, thus saving some manganese. All 
additions made after the white slag should be in small 
doses. The more oxidizable elements, such as tungsten 
and vanadium, should never be added until the slag is 
entirely white. When this point is reached the real 
super-refining begins ; more coke and lime are added to 
the slag and a carbide slag with at least 1 to 3 per cent 
of CaC, content is maintained to the end. The operation 
is practically the same as that already described. 

The total time of melting, refining and super-refining 
occupies from 4i to 7 hours, depending on the degree 
of purification antf the skill of the operator. 


Aluminum Production 

The value of the new aluminum produced in the 
United States during 1922 is reported as $13,622,000, 
an increase of about 25 per cent over the value in 
1921. Exports of aluminum during 1922 included 
1,538,079 lb. of ingot and scrap aluminum and alloys 
containing aluminum, 2,808,946 lb. of plates, sheets, 
bars, strips and rods, and 4,548,939 lb. of manufactured 
articles, which represents a very large increase over 
the amount exported during the previous year. Imports, 
on the other hand, also increased to 31,482,983 lb. dur- 
ing the early part of 1922, as compared to 26,177,852 lb. 
for the corresponding period in 1921. This amount in- 
cludes aluminum in crude form, scrap and alloys of 
any kind in which aluminum is the material of chief 
value. I 



June 4, 1923 


CHEMICAL AND METALLURGICAL ENGINEERING 


987 


’Meeting of the 
, Iron and Steel Institute 

Committee Reports Against 12-Hour Day— Papers 
on Chemistry in the Iron and Steel In- 
dustry, Gas Producer Operation 
and Firebrick Disintegration 

A FTER a year’s consideration, a committee composed 
. of the chairmen of the large steel companies has 
presented a preliminary report on the 12-hour da?. 
Judge G^iry read its findings at the opening of the Iron 
and Steel Institute in New York, May 25. 

The report stated that the problem was taken up 
because of the widespread impression that long hours in 
the steel industry were undesirable and injurious. De- 
spite tlie opinion held by the committee that this senti- 
ment was kept alive not by the workmen themselves 
but by outsiders, a careful investigation was made. In 
the light of the information obtained the committee 
reports that the 12-hour shift is not injurious to the 
worker, physically, mentally or morally — in fact, it 
believes that the managers of important plants generally 
have the workers’ welfare so much at heart that such 
influences would be quickly detected and corrected. 
The committee believes, in fact, that the laborers would 
rather work 12 hours and earn the extra money, since 
the intermittent nature of their duties requires less 
total exertion than an 8-hour shift in many other trades. 

Intricate economic questions also have a great bearing 
on the decision. In view of the demands of commerce, 
local and international, it is necessary that a great 
amount of iron and steel products be created at the 
lowest possible cost. The short shift would derange this 
desirable state of affairs by increasing the selling price 
about 15 per cent. Furthermore 60,000 additional em- 
ployees would be needed, but could not be found — in 
fact, there is a serious labor shortage at the mills now. 

While the 12-hour day can gradually be eliminated 
during periods of large labor supply, the committee, 
having in view the sentiment of the employees, em- 
ployers, purchasers and general public, cannot now 
recommend the abolition of the 12-hour day, but prom- 
ises that it will be done should the general public and 
the laborers concerned demand it, and purchasers of the 
metal become willing to pay the advanced cost. 

Gary Says European Common People Are 
War Weary 

Judge Gary, the president of the Institute, then con- 
tinued with his formal address. I^or the most part it 
consisted of an account of a recent tour throughout the 
• Near East, and a religious homily inspired by the de- 
vout, industrious and war-weary people he saw there. 
His audience revived its interest when he mentioned the 
Ruhr. Without commenting on the political situation 
involved, he deplored the appalling damage caused to 
both sides and to neutrals. He felt that the common 
people in France, Belgium and Germany would be very 
glad to break the* deadlock, and that speedily. Perhaps 
the submission of the dispute to a neutral nation or 
jurist as arbitrator would be the best solution. 

Before reaching the usual business survey, in which 
he could see no reason to doubt continued operations at 
capacity for the next 6 months, Judge Gary’s voice and 
strength broke, and he was forced to ask another to 
continue the reading, meanwhile leaving the rostrum. 

In the forenoon session, a brief account of the utility 


• § 

of chemical analysis was given by W. A. Forbes of the 
U. S. Steel Corporation. He pointed'out how raw mate- 
rials are selected and how furnace operations and prod- 
ucts are controlled by repeated analyses. Since smelting 
and refining operations are essentially chemical reactions 
occurring at elevated temperatures, modern practice 
owes much to the rational application of chemical theory. 
“The electric furnace process could not have been devel- 
oped without it. since this process involves a more scien- 
tific application of chemistry than all other steel processes 
combined.” Recognizing that variations in steel quality 
are caused by* small amounts of dissolved gases or chemi- 
cal compounds which at present cannot be isolated or 
determined, the speaker asked the question, “How may 
further progress in the application of chemistry to the 
iron a*id steel industry be maintained? The answer is: 

In untiring and unremitting research.” 

Bradley Dewey, of the Dewey & Almy Chemical Co., in 
commenting on the foregoing paper, stressed the fact 
that general chemical theory should be of greatest aid 
to the steel industry of the future, which will require 
a great number of men of vision and scientific 
training to correlate existing data from many fields. 
After mentioning the tremendous success that has fol- 
lowed the introduction of physical metallurgy to the 
study of alloy and special steels, he predicted an en- 
tirely new metallurgy, with its host of new problems, 
when oxygen gas may be had for less than $5 per ton. 
He ventured even to predict a sizable tonnage of iron, 
coming as a byproduct from nitrogen fixation processes. 

Gas Producer Operation 

Waldemar Dyrssen, of the U. S. Steel Corporation, 
presented a voluminous study of “Gas Producer Prac- 
tice.” He had long been aware that the Equilibrium 
diagrams between hot carbon, air and steam, determined 
in the laboratory, were inapplicable to gAs producer 
studies, simply because gas rushes through the hot fuel 
bed so rapidly that the time element is lacking, So*he 
attacked the problem frertn the other end. Possessing 
detailed studies of a number of producers, he worked 
back to what might be called the kinetic equilibrium of 
the producer. From such derived data he was able to 
draw most useful conclusions regarding all factors play- 
ing a part in coal gasification. He was also able to 
determine the optimum temperature of blast and gas. 
He showed that it is possible to coqjrol* operations 
closely by merely regulating the temperature in the gas 
main. Ordinary bituminous coal Vhen treated properly 
will produce the following gas: C,H 4 , 0.6 per cent; CH 4 , 
3.6; CO, 29.1; H, 13.3; C0 2 , 3.4 and N, 50.0 (exclusive 
of H 2 0 and tarry vapors). • 

Disintegration of Firebrick 

• 

After an examination of the shattered firebrick in 
a blast-furnace lining, C. E. Nesbitt and M. L. Bell, 
research engineers of the Carnegie Steel Co., concluded 
that $ sin teg At ion was due to reactions between Fe a O* 
in the brick and CO in the furqpce atmosphere. Reac- 
tion at 325 to 525 deg. C. is fairly rapid, depositing 
voluminous graphitic carbon, which bursts the b*ick # 
into many pieces. It is apparent that a brick very free 
in ferric oxide should be used for blast-furnace linings 
— to test this point samples may be heated for 6 hours # 
at 450 deg. C. in an atmosphere of CO. If the brick 
remains intact, it will not disintegrate from carbon de- 
position; if the sample breaks during the test, such 
brick should not be included in the furnace lining. 
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liow Does Production Affect Profits? 

\bove a Given Production Value the Total Profit on a Com- 
modity Becomes Less— Below That Value the Total Profit 
Has Not Reached Its Maximum— This Article Discusses Both 
Why This Is So and .How the Optimum May Be Determined 

f 

t ^ , 

By Warren K. Lewis 

< 'miMili intf Chf rincal Enquirer anti Professor of Chemical Engineering at M. I. T. 


I N THE operation of manufacturing plants it is a 
principle thoroughly appreciated that prcduction 
should be forced to the utmost limit not inconsistent 
with efficiency in manufacture and with the disposal of 
the product. This principle is sound, but its formula- 
tion is indefinite and vague. The object of this dis- 
cussion is to develop an exact criterion for the applica- 
tion of the principle, in order to make it more useful in 
the control of industrial practice. 

As the basis of the dicussion there will be assumed 
a definite plant producing one specific article. It will 
be granted that the plant is operating on a definite 
schedule and is being managed in the most efficient 
possible way. In the control of such a plant there is, 
however, one variable of para- 
mount importance which can be 
effectively manipulated by the 
management — namely, the pro- 
duction to which the plant is 
forced. The object of discussion 
is to determine the optimum 
production at which the plant 
should be» operated. 

In any plant unit costs can 
be subdivided into three major 
categories. The first of th?se 
can be designated as organiza- 
tion costs. The existing plant 
and physical eqiypment represent an investment on 
which a return must be paid. Furthermore, in order 
to Operate the plant on any scale commensurate with 
its capacity, there must be maintained a personnel for 
management and supervision, which, though non- 
productive, is* a prerequisite to production. The cost of 
maintaining this tfhole organization, including both 
physical equipment and directive personnel, represents 
an unavoidable expense, which remains practically con- 
stant so long ay operation is kept up. All changes of this 
description should be grouped together as organization 
coats. Such expenses are obviously made up of invest- 
ment charges! taxes and insurance, include management 
and superintendence, and perhaps, in some cases, office 
expenses, and the like 

, The second category is best described as production 
costs, and consists of items of which usually the major 
are labor and materials, charges that are practically 
proportional to the production of the plant regardless of 
the rate of production. 

Finally, in the third category, which will be called 
super-production costs, fall a series of charges that 
• increase more rapidly than production. Among the 
most important of these are depreciation, maintenance 
and repairs. In a plant that is running at & low pro- 
duction these items can, with careful management, be 


kept down to a very low figure; even when expressed as 
unit charges per unit production the figures will be 
moderate. When, however, it is attempted to force plant, 
and processes, the wear and tear thereon increase and 
the upkeep expenses mount out of all proportion to the 
production. To the items enumerated above, there 
should be added in this third category those charges 
covering the decreased efficiency of labor that always 
results from forced production. For example, losses 
due to rejections of product upon inspection are of this 
character. In some cases, these last items are of para- 
mount importance. (One of the advantages of the piece 
price system lies in the fact that the exact cost of se- 
curing increased productivity of labor, whether through 
the production bonus or other- 
wise, can so readily be deter- 
mined.) 

It will, therefore, be tenta- 
tively assumed that charges 
can be distributed among these 
three categories: organization 
costs, production costs, and 
super-production costs. 

If in a given plant the pro- 
duction be small, the unit costs 
will be high, because the organ- 
ization costs are distributed 
over a small production. With 
increased production the organization costs are distrib- 
uted over a wider area, and the unit costs go down ac- 
cordingly. But if production be carried further, the in- 
fluence of the super-production costs referred to above 
will become evident, and the inefficiency of production 
caused thereby will tend to compensate for the lower 
organization costs per uq.it production. Thus costs will 
no longer decrease with further increase in production. 
Indeed, if production be forced to a still further degree, 
costs will actually increase. As a result of these rela- 
tionships the cost of production in any plant is deter r 
mined by the total production of that plant, and further- 
more, with increase in production the cost curve first 
decreases rapidly, then becomes constant at a minimum 
cost, and finally increases due to the action of super- 
production costs. While the cost curves of no two plants 
and no two products will be the same, the general shape 
of these cost curves is always that .outlined above, and 
is shown graphically in Fig. 1. 

Tentatively assume that the product discussed above 
is one that is sold on specification. Then the quality 
of that product must be maintained up to standard in 
order to move it, but need not be pushed above the 
standard. Assume, furthermore, that the plant in ques- 
tion produces such a small fraction of the total consump- 
tion of its market that any variation in its own pro- 


The novice in managerial work is 
I prone to focus attention solely upon 
methods of reducing costs. It is 
! often more effective to develop 
methods for wisely increasing costs. 
An improvement in production method 
resulting in reduced cost should be 
forced, often to the point where cost 
| is actually increased, because by so 
doing production can be increased to 
more than compensate therefor. 
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duction does Hot appreciably affect the price in that 
market. In such a case the selling price of the product 
will be a constant quantity, independent of the produc- 
tion of the plant. 

The profit per unit product is obviously the differ- 
ence between the selling price and the cost, it being 
assumed either that the costs mentioned above are the 
true total costs including the selling expenses, or else 
that the selling price is net selling price — i.e., total 
price less the selling costs. (This alternative should 
be adopted only when the product is sold by an outtflde 
organization at a fixed figure— e.g., on a commission 
— because selling costs, like all costs, fluctuate with the 
value of product handled ) The profit per unit product 
will, therefore, be determined by the production of the 
plant, the curve being of the shape of the cost curve 
upside down. These three curves are indicated in Fig. 2. 

The total profit from this plant is obviously the unit 
profit times the total production. Inspection shows 
that the unit profit curve passes through zero at the 
two points where the cost curve cuts the selling price 
curve. Since the total profit is the product of unit 
profit times production, the total profit curve must also 


it would also reduce its profits. A* management that 
is too anxious to keep costs down is likely to err in this 
regard, especially during periods of high prices. For 
example, during the early years of the war prices were 
so high that almost any increase in cost which brought 
about an increase in production was justifiable, because 
the increased production overbalanced the increased 
cost. Production costs must be scientifically adjusted 
to correspond with the market of the product. 

Production costs are often used as a basis of judging 
managerial ability. This is peculiarly unfair, because 
the truly efficient manager will have higher production 
costs than the man, with equal technical ability, who is 
striving for low costs without an appreciation of the 
importance of a proper balance between costs and pro- 
duction A direct comparison of the production costs 
of two plants or departments is inadequate and incon- 
clusive. Efficiency in plant management will result in 
a low cost curve , but the more efficient of two plants may 
necessarily run at a production cost which is actually 
higher than that of the other. This fact is largely over- 
looked by industry. 

With a variation in selling price the height of the 





pass through zero at the same points. It ft evident also 
that the general shape of the total profit curve must 
be similar to that of the unit profit curve, and since 
it starts from and returns to zero, the total profit curve 
must at some intermediate point reach a maximum, and 
this maximum is the poipt of optimum production at 
which the plant will earn the largest possible return on 
the investment and profits for the management. 

Total Profit and Unit Profit 

It is pbvious that, for the case assumed, the unit 
profit curve goes through a maximum at a production 
corresponding to the minimum of the unit cost curve. 
At this maximum point, however, the unit profit curve 
is flat. This means that, if this maximum point the 
production be slightly increased, the unit profit does 
not appreciably decrease. The pupduct of unit profit 
into production must, therefore, increase. The conse- 
quence of this is that at the point of maximum unit 
profit the total profit curve — i.e., the product of total 
production into unit profit— is still increasing, and 
therefore the maximum of the total profit curve must lie 
to the right of that of the unit profit curve. (Fig. 3.) 
If, therefore, production be forced beyond the point of 
maximum unit profit, total profit will be increased. In- 
asmuch as the plant should be operated at the point of 
maximum total profit, this means that the plant should 
be forced at the sacrifice of an increase in unit cost in 
order to realize the maximum return. 

This relation between cost and production is the key 
to the whole situation. It means that low costs of 
production are not a sufficient criterion of efficiency in 
plant management. A properly run plant can always 
reduce its costs by reducing its production, but thereby 


unit profit curve changes, and the shape qf the total 
profit curve is also modified. With increased selling 
price the unit profit increases and the total jprofit curve 
is bent toward the right so that the maximum point of 
the total profit diagram is forced to a point of higher 
production. With decreeing selling price the opposite 
is true — i.e., the maximum of the total profit curve not 
only decreases but also moves toward the left. 

Two special cases are of interest. First, let it be 
assumed that selling price falls to such a point that 
it is exactly equal to the minimum cost of production 
corresponding to the lowest point on the unit cost curve. 
In such a case the profit is negative in valug, except at 
a production corresponding to the minimum of the unit 
cost curve, at which point the unit profit becomes zero. 
If the total profit curve be constructed (Fig. 4) it will 
also obviously be negative at all values except at this 
same point, where it will have a “maximum” as before, 
but this “maximum” will be zero profit. Obviously, 
therefore, the plant under these conditions should be 
operated at the point of minimum cost^ because at this 
point no money is being lost, whereas at any other, 
production a loss will be sustained. 

If the selling price be further reduced, the plant must 
obvioftsly run at a loss. The unit profit curve (Fig. 5) 
is still the difference between the cost of production and 
selling price, but is now negative — i.e., becomes a unit 
loss, throughout its extent. The total profit curve also, 
becomes negative — i.e., represents a loss — but it still 
has the same general shape as before, and still has a 
highest point, if considered as a profit,, and a lowest 
point, if considered as a loss. This point will lie to 
the left of the point of lowest cost of production, and, 
if the plant be operated at this production, the loas on 
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the plant will be a minimum. Obviously this is the 
point of best economic operation. 

Evidently a plant will not operate under such con- 
ditions except in'the following cases: The first case is 
when the management feels that there is reasonable ex- 
pectation of a future increase in selling price so that 
the plant will again produce a profit. The other exists 
when the total cost includes fixed charges which, though 
entirely legitimate because they represent an earning 
capacity of the money invested which can be realized in 
other similar lines of business, must be sacrificed be- 
cause liquidation of the business would involve a loss 
in capital so great that the total return in interest on 
the capital salvaged would be less than the money ac- 
tually earned for interest charges by the plant as it 
stands. Such conditions, however, so frequently prevail 
that the criterion outlined above for determining the 
best operating conditions is usually applicable. 

It is not intended to intimate that these curves should 
be used as a rigid criterion of production. Labor con- 
ditions, future prospects of the market, the situation 
with regard to raw materials, and the like, are factors 
of paramount importance in determining modifications 
of production policy. On the other hand, the curves out- 
lined above serve as an indication of the direction in 
which production should be modified, and of the extent 
to which it is desirable to go. 

For example, in the case of a plant operating at a loss 
because of selling prices falling below the minimum cost 
of production, it is usually stated that the reason for 
maintaining operation is to keep intact the managing 
organization, and to keep available the labor for future 
expansion. This is quite true, but it is also true, as 
above demonstrated, that there is a definite production 
condition* to which corresponds a lowest loss at which 
the plant can be run, and obviously under such a market 
situation <this minimum loss should, if possible, be real- 




ized. Furthermore* this minimum loss can easily l>e 
realized without materially interfering with the main- 
tenance of an organization and a suitable labor supply, 
because, under* such conditions of manufacture as here 
assumed, it is usually possible to control the labor sup- 
ply within wide limits by modifying the total hours of 
labor, and to maintain as a working organization the 
most desirable individuals to serve as a skeleton for 
future development. 

The above discussion has been based *6n the tentative 
assumption of uniforjn selling price under given market 
conditions; this assumption, however, is in nowise neces- 
sary to a utilization of the curves and of this method 
of analysis of production costs, but was adopted solely 
to simplify the first presentation of the concept. 
Usually with an increased output the selling price of 
the product' decreases more or less rapidly, due to the 
increased supply on the market or to a tendency of the 
product to fall in quality with increased production. 
In other words, the spiling price curve assumes the 


shape indicated in curve A, Fig. 6. tfhis modification 
of the selling price curve will somewhat modify the 
general shape of the unit profit and the total profit 
curves. A marked increase in production may result 
in a price curve of type B , involving the necessity of 
sharp decrease in price in order to open up *new uses 
and markets to absorb the increased supply of the mate- 
rial. The maximum of the total profit curve is still the 
point of optimum production, and, in general, the sell- 
ing price curve is sufficiently flat at the point of mini- 
%mum cost of production so that thp maximum point of 
the total profit curve lies to the right of this point. 
This is always true in a properly designed jllant — i.e., 
in a plant the size of which is properly adjusted to the 
market for the product. Unfortunately the war placed 
tinny plants in the wrong category. 

In using 'these curves, construction of the unit cost 




curve as a function of production is the first essentia) 
point. The cost curve must in general be estimated, 
because it is not usually practicable to determine actual 
points thereon by arbitrary modifications of production. 
The estimation of this cost curve becomes relatively 
easy, however, if the production analyst will rearrange 
and reclassify, along the lines already described, the 
data available in the cost department. To make the 
classification and interpretation of these data reliable*, 
the analyst 4 must secure the close co-operation and ad- 
vice of the cost department and especially of the operat- 
ing engineers, because the data for any given plant can 
be interpreted correctly only in the light of a clear 
appreciation of the conditions and methods of operation 
in that individual plant. Subdivide costs into organi- 
zation, production and super-production costs. The 
operating department can give a reasonable estimate as 
to the change of the last with increased or decreased 
production, and this rate of change of super-production 
costs with production is the only item seriously influ- 
encing the shape of the cost curve which it is difficult 
to estimate. The point on the cost curve corresponding 
to actual production being definitely and accurately 
known, it thus becomes possible to get a close estimate 
on the costs for any other production which differs not 
too greatly therefVom. 

In determining the distribution of special items of 
cost the decision must depend upon the influence upon 
these items of change in production. For example, while 
raw materials almost always fall under production costs, 
direct labor is often an organization cost. Thus most 
of the labor about a blast furnace should be charged to 
organization and not to production, because the nucleus 
of the labor staff must be maintained to keep the furnace 
in operation at all, whether the production of the fur- 
nace be high or low, and in the case of such a furnace 
the labor nucleus is a large proportion of the total labor. 
The factor limiting the production of a blast furnace 
is the life of the lining. Again, thevlay-rate spinner in 
a textile mill should be charged to organization, because 
the number of spinners is fixed by the number of frames 
in operation, not by the speed, and hence the production 
of those frames. Doffing, however, is a production cost. 
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Similarly in eacfc specific case the character of each item 
of cost can be determined. 

The cost curve once established should, in a given 
plant, be relatively stable. It will, of course, be influ- 
enced by changes in prices of raw materials and in 
wages, bat the influence of these changes can be readily 
estimated. The selling price will, in general, be much 
more subject to fluctuation. At regular periods, the 
length of which will vary from industry to industry, 
depending upon the rapidity of fluctuation of the selling 
price, the charts indicated above should be constructed 
and placed before the management as a guide in direct- 
ing policy with regard to production. 


Arghan — A New Fiber 

T HE cheapness of cotton during the past half cen- 
tury has militated against the introduction of a 
substitute, but it is interesting to note that the pioneer 
of the plantation rubber industry, Sir Henry Wickham, 
realized the possibilities of a plant, now known as 
arghan, about 50 years ago; but economic conditions 
during the intervening period did not warrant its 
cultivation and exploitation. More recently, however, 
because of the high price of cotton and flax, the inroads 
of the boll weevil and other factors of economic and 
international importance, attention was paid in Great 
Britain to the possibility of the transporting of arghan 
plants and their cultivation on a large scale. Russia, 
before her economic collapse, was an important pro- 
ducer of flax. This source is now almost entirely 
barren, with the result that a shortage of over 500,000 
‘tons per annum must be met by the substitution of 
other material. A company to develop th? arghan in- 
dustry was organized in Loudon late in l5l9, with Sir 
Henry Wickham as technical adviser. 

Transplanting the Plants 

As with the beginning of the rubber industry, investi- 
gations were made and steps were taken to transplant 
a large number of arghan plants from their native 
habitat in the wilds — the precise locality is a secret — 
and to establish them in a desirable area in the British 
dominions. From this fact it would appear that arghan, 
like rubber, is indigenous to a country in which exploita- 
tion would be economically impracticable, because of 
governmental or national instability, of the probability 
of hampering interference with exportation, or restric- 
tive if not confiscatory legislation. The collection of the 
"plants and their transport to the* Federated Malay 
States proved a delicate task, as was the case with the 
•rubber seeds that were surreptitiously removed from 
Brazil. More than 500,000 plants were collected, the 
.time involved being over 12 months ; of these, less than 
4,000 arrived alive at their destination. However, care- 
ful attention only was needed to preserve the stock, and 
recent reports indicate that the success of the enter- 
prise, from the technical standpoint at least, has been 
complete. A nursery was established far from the native 
habitat of the plants. Various governments within 
the British Empire showed a keen desire to co-operate. 
The government of the Federated Malay States first 
granted the company a concession of 30,000 acres free 
of all premium, with a nominal land rent of 50 cents 
per acre, rising to a maximum of $lper acre. The 
value of this concession is indicated by the fact that 
the rubber companies thereabout pay $4 per acre per 


» 4 

annum for the same privileges. This indicates that the 
colonial government must have been satisfied as to the 
merits and possibilities of the new fiber. More re- 
cently, other colonial governments have evinced a desire 
to facilitate the expansion of the new industry, and 
negotiations are under way with India and Ceylon. 

Character of the Fiber 

Arghan is a perennial, and therefore is easier to 
produce than cotton or flax (being less liable to the 
effect of fc seasonal variations), both of which are annuals. 
Maturity is reached within 2$ years after planting. 
The fiber is of unusual strength and resistive power, 
particularly in regard to salt water. Tests have shown 
that when fabricated it can bear a strain of 50 per 
cent at*>ve the same class of goods manufactured from 
Italian hemp or Russian flax. A tensile strength three 
times that of silk and, weight for weight, the same as 
steel has been claimed. The fiber content of the leaf 
amounts to about 20 per cent of its weight, as compared 
with 3 to 4 per cent in sisal hemp. The analysts to 
the Federated Malay States Government state that it 
contains 75 per cent of cellulose, which is above the 
average for fiber of this class; that it resists alkaline 
hydrolysis, and that it is remarkably free from lignone. 
Immersion in salt water for several months showed that 
the fiber possesses a high degree of chemical resistance. 
One pound of arghan has been spun into 7,500 yards of 
material, and even improved results are expected when 
its properties are better understood. It has been shown 
to have satisfactory adsorptive qualities, and td take 
dye satisfactorily. It also bleaches well. The new 
fiber, which is obtained from the leaf, differs from 
ramie in that no decortication and degumming diffi- 
culties are met with. The method of treatm&it for the 
recovery of the fiber is simple, cheap and effective. 

A committee of Lancashire manufacturers* and spin- 
ners has reported that the new fiber will be suitable 
for twine, cordage, fishing-net yarns, tapes and belt- 
ings; and that it will eventually displace cotton from 
all classes of heavy canvas, particularly where strength 
is of paramount importance. As to the cost of pro- 
ducing arghan under methods involving scientific 
plantation control, Sir Henry Wickham states that the 
plant that yields the fiber is now being placed under 
cultivation for the first time, and that all estimates are 
tentative. But, as it belongs to a botanical ofder char- 
acterized by unusual hardiness and rapid growth, it is 
more than probable that an industry may be established 
and maintained over large areas of suitable land in the 
Eastern tropics, at a lower cost than is possible with 
any other staple product. A preliminary* estimate shows 
that arghan can be produced and marketed for less than 
12 cents per pound to yield a satisfactory ^profit. 

Development of the Industry 

The parent corporation has instituted a plan for the 
development ot the new industry, whereby subsidiary 
coippanies are formed and financed to develop planta- 
tions of 5,000 acres each’ More recently arrangements 
have been made with the rubber companies in tyie 
Federated Malay States, whereby they are permitted to 
produce and sell arghan on a royalty basis. This fact 
is of significance to those interested in the supply of 
crude rubber. It indicates that the restricted output of 
plantation rubber may not end in financial disaster 
to the growers, as has been predicted by manufacturers 
who would welcome a radical reduction in price. 



992 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol 28, No. 22 


1(^11 If lllnj if l! u 111 11 19 « l! till tf 1! 11 1! I) (f (j (| |) U (I « t! t9 U 11 (J U U If U 0 9 U tf 11 If 1! U UJ! U (9 If 19 1! HU U U t! U 0 W If II 11 U 0 U I If (JtJJ! « 1) 1 


ESI * 

1 Machinery * EqUipiUeilt NeWS Materials' 

H and Appliances * A , and Accessories 

0 . n j .. , From Maker and User , . 1T , . . 

B for Production and Control for Chemical Industries 

C 

c 

a 

Is; 

= 

{C- 

jt£ 

jc 

i<s 

|G 

jS 

nr^rifiririAfirlfinrinnflnnnnnnnnfifinofinrinfinrinfinflfHinninnfihrifirftfinniinfWinaflfifiDnnfirifiriflniiriiifinfi 

Cm 

|S) 


Direct-Connected 
Air Compressor Unit 

The accompanying photograph 
shows an extremely interesting de- 
velopment of the Price horizontal 
oil engine which has recently been 
made by the Ingersoll-Rand Co., of 
11 Broadway, New York. In this 
photograph is shown an oil engine 
with its cylinder directly in line 
with the air cylinder of a compres- 
sor set on the opposite side of the 
crankshaft. In the development of 
100 lb. air pressure, a two-stage air 
cylinder is used, with the intercooler 
situated below the cylinder and 
forming a support for it. For lower 
air pressures than this a single- 
stage cylinder is used, which is con- 
nected directly to the oil engine 
frame. In both the single and two- 
utage cylinders the air cylinder is 
double Acting, which serves to help 
the balance of the oil engine. The 
photograph here shown is of the 
type used with the 100-hp. unit. In 
'the 50-hp. unit the air cylinder is 
vertical and mounted on tf»p of the 
engine directly above the crank- 
shaft. 

This same combination of units 
has also been made in the case of 
ammonia compressors. In this case, 
with the 100-hp. unit, there is an 
actual "delivered capacity of gas 
equivalent to 63 tons of refrigera- 
tion, and with the 50-hp. unit, to 
31 tons of refrigeration. 

It is claimed by the manufactur- 
ers of these* combined units that 
great economies are effected by the 


use of ,an oil engine in connection 
with a compressor. In making a 
comparison with electrically driven 
units, it is claimed that with fuel 
oil at 6 cents per gallon the oil-burn- 
ing engine works on a par with 
electric power at If cents per kw.- 
hr., and with fuel at 12 cents per 
gallon with electric power at 11 
cents per kw.-hr. 

A Weighing Meter 
For Liquids 

The weighing meter shown here- 
with actually weighs the liquid by 
balancing a bucket against a balance 
weight on a scale beam. The bucket 
rests upon the beam by frictionless 
trunnions, while the beam is sup- 
ported on knife-edge bearings. When 
a certain weight of water has accu- 
mulated in the bucket, the c latter 
sinks until it escapes a lately and 
then quickly turns over and dis- 
charges its contents. 

During the time that the bucket is 
rotating, the inflowing water is re- 
ceived in a detaining chamber. As 
soon as the bucket has discharged, 
it swings back so that the liquid in 
the detaining chamber flows into the 
main bucket, which thereupon pro- 
ceeds to revolve slowly to its initial 
position. In so doing it travels a 
short distance past the latch and 
then, as more water flows in, slowly 
comes back against the latch, engag- 
ing and locking with the latter, the 
balance weight having already re-' 
turned the bucket to its original ele- 
vation. There is no shock, jar nor 



WEIGHING MOTOR WITH OPEN TANK 


impact, at any time during the opera- 
tion. 

The bucket trunnions roll upon 
plane surfaces and there is practi- 
cally no wear. Each dumping is 
registered by a counting train. The 
accuracy is within 1 per cent, plus 
or minus, at all rates of flow lip to 
the maximum. The meter is easily 
calibrated by weighing a single dis- 
charge and can be adjusted by mov- 
ing one or both of the counter- 
weights. 

This weighing meter can be built 
in small capacities for which a 
V-notch would be unsuitable. The 
receiving tank into which the meter 
discharges can be fitted with a float 
controlling a valve in the inlet con- 
nections, where the amount is con- 
trolled by the apparatus to which the 
liquid flows rather than by the appa- 
ratus from which it comes. Tim 
meter is being marketed by the 
H. S. B. W.-Cochrane Corporation 
of Philadelphia, Pa. 

Time Punch 
For Recorders 

As an additional feature in con- 
nection with the “Columbia” line 
of temperature recorders made by 
the Schaeffer & Budenberg Manu- 
facturing Co., of Brooklyn, N. Y., 
a time punch has been added. This 
feature consists of a punch located 



DIRECT-CONNECTED AIR COMPRESSOR 


June 4, 1923 


CHEMICAL AND METALLURGICAL ENGINEERING 


993 



in the rim*of the recorder, as shown 
by the accompanying drawing. When 
the button is pushed the curved wire 
makes a perforation in the recorder 
chart— -indicating the time of the 
punching operation. This feature 
obviously has numerous uses, such 
as recording the time at which cer- 
tain operations are performed or 
readings taken, or it may be made 
to serve as a watchman’s clock or 
for similar purposes. 


An I-Beam Trolley 

The Yale & Towne Manufacturing 
Co., of Stamford, Conn., has recently 
designed and placed on the market a 
new I-beam trolley of the roller-bear- 
ing steelplate type. This trolley 
represents the latest features of this 
company’s trolley design and em- 
txxlies the following features: 

Strength — A reserve of seven 
times the rated capacity. 
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Flexibility — A 1-ton trolley will 
run on a 21-in, radius curve. 

Roller B carings — These are heat- 
treated, hardened and ground to give 
easy lateral motion. They have a 
grease chamber designed to prevent 
the dust from reaching them. 

Axles — These are set parallel to the 
I-beam flange, pressed into the wheel 
hubs and supported by the, inner 
bearing plate. la this way they are 
subjected to pracfically no bending 
strain. 

Wheels — These are chilled iron 
threads conforming to the shape of 
the I-beam flange, designed to reduce 
the wyar from dust and grit. 

Equalizing Pin — This is of cold- 
rolled steel and will support a shackle, 
an eye, or a clevis. Where extra 
headroom is desired, the chainblock 
can be hooked directly over this pin. 

In demonstration of the strength 
of this trolley, the manufacturer 
offers the following test: The trolley 
was loaded with a 28,000-lb. load 
and the I-beam on which it was sup- 
rorted broke without any damage 
occurring to the trolley. 

Temperature 

Regulator 

The Fulton Co. of Knoxville, Tenn., 
has recently placed on the market 
a new temperature regulator which 
it calls No. 932. This regulator is 
the latest member of “Sylphon" line 
of temperature regulators, and is 
used for regulating the temperature 
of liquids. 

It consists primarily of a ther- 
mostatic element, a power transmis- 
sion unit and a regulating valve. It 
is in three parts and so arranged 
that the thermostatic element can be 
installed in the tank containing the 
liquid whose temperature is to be 
regulated, independently of the in- 
stallation of the outer parts. The 
valve in the steam line can also be 
independently installed. After the 
installation of these two parts, the 
power transmission unit can be con- 
nected between the two, by means of 
a quick-detachable T-slot connection. 

Power between the tnermostat and 1 
the regulating valve is transmitted 
by liquid pressure acting betwen two 
small “Sylphon" bellows. The liquid 
contained in this system is a non- 
freezing liquid which is recommended 
by the manufacturers as giving 
frictionless and satisfactory opera- 
tion. The bellows are of the 
“Sylphon" corrugated metal type. 



THE NKICHHAAl ULOWElt 


Needham Blower 

Many offices, such as telephone 
and telegraph companies, brokers’ 
offices and newspaper offices, use 
pneumatic conveyor systems for 
handling papers and other materials 
between various rooms. For this 
use, the Needham blower has long 
had much popularity. In fact these 
blowers are in use in all the best 
known telegraph, cable and tele- 
phone companies. 

The satisfactory operation and 
many good qualities of this machine, 
whether used as blower or 'ex- 
hauster, have recently impelled the 
manufacturers to recommend it for 
other uses. It is offered for the at-# 
tention of chemical and alhed in- 
dustry as a solution of some of the 
problems which are here met with 
in obtaining satisfactory blowing 
equipment. * 

This rmyffiine is built in capacities 
from 75 ft. to 1,500 ft. per minute. 

It is direct connected through a 
flexible coupling to a* motor mounted 
on the same base. It has ball bear- 
ings throughout, which makes flfr 
efficient operation and permits of 
easy replacements. * 

The drive is from the motor to a 
worm which is dftect connected to 
the motor shaft. This worm drives 
two worm-wheels, one on each shaft 
of the blower. By this means, power 
is transmitted evenly to each shaft 
and any spring in shafts or impellers 
is eliminated. The impellers are 
cast integral with the shafts. Shafts 
are vertical. The general design is 
• along similar designs to that of other 
well-known positive blowers. 

The m&nufactifrers claim that in 
this machine they have a blower of # 
great reliability which is noiseless; 
and that it is particularly adapted to 
automatic control. It is also 
claimed that it develops double the 
capacity, for a given size, of any 
other type of blower. 
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Some Hints for the Technical Man 

Patents Dealing With Cane .Juice Purification, Wool Cleaning and 
Paper Recovery Deserve ^Attention 


T HE TREND of industry ns re- 
vealed by patent literature in the 
last decade shows a marked increase in 
the number of new alloys patented. 
This is significant. It is an indication 
of the increasing attention that is being 
focused on the scientific production of 
alloys and metallic products. Less and 
less the old cook-book methods, more 
and more an intelligent application of 
clear-headed, planned experimentation. 

This observation was stimulated by a 
patent on the manufacture of silicon- 
manganese-iron alloys. (1,449,373, issued 
to W. •). Heck and J. A. Aupperle, as- 
signed to the American Rolling Mill 
Go. of Middletown, Ohio; March 27, 
1923.) By the addition of 2 to 4 A per 
cent silicon to iron to which has also 
been added manganese, a eorrosion- 


iesistant« alloy is produced. The addi- 
tion of manganese to an alloy increases 
its workability. The theory is that the 
non alloyed with silicon when exposed 
to natural oxidation takes on a thin, 
velvety, protective coating, made up 
largely of black magnetic oxide of iron, 
Together with silicate of iron. The sili- 
con in the alloy prevents the formation 
of higher oxides upon the surface of 
the metal. This coating acts as an 
enamel covering on the surface of the 
metal, preventing formation of ordinary 
rust-ferric oxide, Fe.Ch 

Purifying Run (lam* Juice 

The cost and time required in the 
purification of raw cane juice are ex- 
cessive and all effort expended on the 
diminution of these invaluable com- 


modities is in lin with economic 
progress and health. * This is fry way 
of explanation of our interest in such 
patents as this one (referred to below) 
and to enunciate from time to tiipe a 
useful criterion of attention value. The 
clarification of raw cane juice is com- 
plicated by several factors., If it is 
filtered and then neutralized with milk 
of lime and filtered again, the filtra- 
tion is slow, unless a filter aid is used. 
On the other hand, if the preliminary 
filtration is omitted, the fine fibers from 
cane give up albuminous matter which 
is coagulated on neutralization and 
heating. This makes filtration ex- 
tremely difficult. C. J. G. Sorenson, of 
Frederiksted, Virgin Islands, has 
patented a method for handling this 
problem. (1,448,421; March 13, 1923.) 
The raw juice is neutralized with milk; 
of lime and heated under 40 lb. pressure 
to a temperature of 110 deg. C. The 
juice still contains the small fibrous 
particles, bagaeilio, of cane. By pump- 
ing directly to a filter press out of con- 
tact with air, the albuminous matter is 
kept from coagulating. 

Advance in Paper Technology 

The increasing cost of new stock for 
paper manufacture is creating a con- 
dition that makes improved recovery 


American Patents Issued May 22, 1923 


TIm* follow Ini; numbers lm\»‘ been so- 
li ctcd from tlx- latest available issue of 
tho Offlruil (luzittc of the United Stall h 
P atent Ofller beeau.se lbe\ appeal to 
have pertinent interest for ('him i( M< t 
reaiiiir.s They will be studied latei b\ 
('hi m .( Mi t '.s staff and those which, m 
our Judgment, are most worthy will be 
published in abstract It Is i return i zed 
that •wo cannot always anticipate mu 
tea del s’ interests and aeeoidinglv this 
adyanee list is published for the benefit 
of those who may not eaie to aw it mu 
Judgment and synopsis. 

1,4 65,785— Screening and Sizing l*io<- 
es.s and Apparatus G C liaekstaff 
hem or (’olo 

1.455,789- Apparatus for Automati- 
cally Extinguishing El res in Oil Tanks 
and Other Stnictuies O .1 Holmes, 
Tulsa, Okla 

e- 1,455,791 Elux or Solvent for Use In 
Technical Process A A Kelly, Lon- 
don, England assignor to Borax Con- 
solidated. Ltd, London 

1,655,809 Elastic Casket Composition 
.1 Hitter/ Pittsburgh, Pa , assignor to 
Whltaker-OlesHiior Company, Wheeling. 
W Va ( 

1 455,834 — Method of and Apparatus 
for Cleaning Oases A N Diehl, I Hi- 
quesne, l*a 

1.455,846 — Air-Conditioning m Humidi- 
fying and Heating System. L L Lewis. 
Plainfield, \ J.. assignor to Carrier 

Engineci mg Corporation, New Voile 

1.155,893 — Unvuleanized Rubber Com- 
position E W. Stockton, Pittsburgh, Pa 
assignor to Aluminum Seal Co New 
Kensington, Uu 

1,155,907 — Vibrating Trommel Screen 
A C Daman Denver, Colo 

1,455,911- Oil Purifier A. R Gtffln. 
Cleveland. Ohio, assignor to J E Heene, 
Cle\ eland 

1.165.9-7 -Method of and Apparatus* 
foi Pi e\ anting the Absorption of Air by 
Holler-Feed Waterin’ Other Liquid D 
B Morison Hartlepool, England 

1,455,963 -Lit hoponc and Method of 
Manufacture V E. Meister, Collins- 
ville, 111 

1,455,966 — Mechanism for Conveying 
Hot Glassware M. J. Owens. Toledo, 
Ohio,, assignor to OWens Bottle Co 
Toledo. 

1,455,975 — Apparatus for Puffing or 
Disintegrating Material. A. R. Spencer 
and W. J. Flews, Cleveland, Ohio. 

1.455.995 — Bleaching Earth C 
Cramer, Zurzach, Switzerland 


1 4 56 ill (1 — Liquid Heater and Vapor - 
i/.et c E Waul. Charleston. W. Va 

1.156,019 — Pioeess for Extracting Oil 
11 A Wentworth, Deer Island, N B, 
i 'anada 

1 456,023 — Furnace Arch Const! pctlon 
1 - H Hoshein, Chicago. Ill, assignor to 
M N Detiiek Co . Chicago, 111 

1.4 56.035— Metal Dust and Process of 
Making the Same M. II. Newell, San 
Fianeiseo Calif, assignor to the Alloys 
Co , San Francisco 

1. 156,044- -Positioned Electiode W 
U Strong, Meehaniesburg, Pa , assignor 
to Keseaieh Corporation, New York 

1,456,057- Fuel Economizer \V <4 
Griffin. Washington, D C 

1.156 064 — Process and Apparatus for 
Making Sulphuric Acid W. F Lamo- 
i oa u\, Isabella. Term. 

1.456,(165 Manufacture of Sulphurh 
A« id W F Ijiimoreaux, Isabella, Tenn. 

1.456,067 — Apparatus for Screening 
Granular Materials. R A Leahy. Bonne 
T< tie, Mo 

1 456 095- Pressure Oil Filter. F E 
Collins, Conshohoeken, Pa 

1,156,102' — Chemical Apparatus. B. B. 
Eogler, Cleveland, Ohio, assignor to Gen- 
eial Electric Co 

1,456,111 — Clay Products and Process 
ot Preparing Same E G. Acheson. New 
1 ork 

1,456,1 12- Refloeeulated Product and 
Pioeess of Preparing Same. E G Ache- 
son. New York 

1.1561 147 —Agitating T>evire T J. 
Putnam, Boston, Mass 

1,456.165 -Ore Separator. S. H. Whit- 
ney . San Francisco, Calif., assignoi of 
onc-foUrth to A. A Eddie, San Eruti- 
» lseo 

1 456,224- Method and Machine for 
Making Prepared Roofing. A. E Cur- 
lier. Mitlis, Mass, assignor to Baker 
Rubhei Cement Co., Boston. 

1,456,252 — Process of Coating Metals 
with Metal Phosphides. S. Peacock, 
Wheeling, W Va , assignor to Wheeling 
Steel ik Iron Co., Wheeling. 

1,456.255 - Apparatus for Heat Ex- 
change E. Shaw. Toronto. Out., Can- 
ada 

1,456,270 — Sugar-Washing and Water- 
Measuring Device. W. W. Hartman, 
Los Angeles, Calif. 

1.4 56,274 — JTocess of Rendering Metal 
Nfon-Oxidlzable and the Metal. W J. 
Keep, Detroit, Mich. 

1,456.308 — Acid-Proof Mortar. P. G. 


Ekstiom, Stockholm, Sweden, assignoi 
to Aktiebolaget Syrefast Murnlng. Stock- 
holm, Sweden 

1,456, 312- Combined Sludge Separat- 
ing and Drying Basin. K. Irnhoff, Essen. 
Germany 

1,456,323 — Process for Treating Woods 
and Other Porous Substances E II 
McPherson, Los Angeles, and .7 M 
Abrams, San Francisco, Calif 

1,456,332 — Process of Drying ami Pie- 
paring Fertilizing Materials F. J Nash 
Brooklyn, N V. 

1,456,341- Explosive Composition. VV 
O Snclling, Allentown, Pa., assignor to 
Trojan Powder Co, New York 

1.4 56.358- Mill D. J) Bale, West 
Jefferson, N C 

1 4 56,360— Air Filter A Budil, Ber- 
lln-Tempelhof, Germany 

1 .4 56,360— Thermoplastic Composition 
and Process of Compounding the Same 
E de Stubner, New York, assignor to 
Columbia Graphophone Manufacturing 
Co, Bridgeport, (’onn 

1,456,870 -l’roeess of Making Water- 
proof Rigid Articles from Pulp W II 
Drake and J J Drake, Cleveland. Ohio 

1,456,390 — Safety Device for Plants 
Delivering Inflammable Liquids. M. Lud- 
wig Berlin-Llehterfcldo, Germany', as- 
signor to Martino & Htlneke Machinen- 
ba Ur- A ktien-Gesellsohof t, Berlin. 

1,456,392- -Retort for the Treatment 
of ( arbonaeeous or Other Materials. F. 
D Marshall, Westminster, London, Eng- 
land. 

1456.419- Prwewi and Apparatus for 
the Production of Low Boiling Point 
Hydrocarbons J c. Black, Destre- 
hnn, La. 

1,456.438 — Liquid Filter. K. J. E. 
Hesselman, Saltsjo-Storangen, Sweden 

1.456.486 — Compound for Cleaning 
Aluminum. C. M. Hernen, Washington, 

1,456.492 — Surfacing Composition for 
Highways and the Like. D. M. Hepburn. 
Philadelphia, Pa. 

1 456,494- -Ollproof Coating or Impreg- 

H n ! n L Ae, ‘ nt ' A J - Howland, Cincin- 
nati, Ohio. 

L456 495 — Manufacture of Carbon 
Electrodes. S E. Sieurin, Hoganas, 
Sweden, assignor to Hdgan&s Blllesholms 
Aktieboiag, Helsinborg, Sweden. 


Complete sped fl cations of any United 
States patent may be obtained by remit- 
ting 10c, to the Commissioner of Patents, 
Washington, I). C. 
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methods for old stock highly desirable, 
B. M. Baxter, of Cleveland, Ohio, seeks 
to make possible the recovery of fiber 
in waste paper contaminated by various 
foreign materials. (1,451,522, assigned 
to Xir Reduction Co. of Pittsburgh, 
April 10, 1923.) In principle the ap- 
paratus consists of a long rotating 
slotted drum suspended partly sub- 
merged in a tank of water. The drum 
is provided with openings in both ends. 
Into one end the paper waste is fed. 
The waste in rubbing over these slots 
as the drum revolves is reduced to pulp 
and flows out into tne tank. Angle 
irons are jjp located as to elevate waste 
solids to the discharge opening. The 
process is thus continuous and is 
claimed to give cheaper and more sat- 
isfactory recovery of fiber from refuse 
than any method now in use. 

Zinc Oxide Process 

The New Jersey Zinc Co., through 
J. A. Singmaster and F. G. Breyer, has 
patented an operating improvement in 
the Wetherall process. (1,450,704; 
April 3, 1923.) This process is a pre- 
liminary step in the production of zinc 
oxide and consists in making the 
zinciferous material ready for the pro- 
duction of zinc oxide. It consists essen- 
tially in adding to the charge itself an 
admixture of porous non-slagging ma- 
terial. This diminishes the tendency to 
slag and block up the charge — a process 
that effectively prevents further roast- 
ing. Furthermore, the process suggests 
the use of a layer or bed of this non- 
slagging porous material between the 
woLking charge and the ignition fuel. 
It is claimed that greater facility of 
operating is obtained, greater flexibility 
of operating conditions and corre- 
spondingly better yield of well-roasted 
ore. 

u Dry Cleaning’’ Wool 

The removal of dirt and grease from 
wool without the assistance of a liquid 
solvent is claimed by H. Y. McBride. 
(1,449,613; March 27, 1923, assigned 
to the United States Wool Co.) Gyp- 
sum is the # degreasing agent, but it 
must be prepared by burning to a 
point where it will no longer take up 
any moisture. In other words, it is 
completely dead-burned. In addition it 
is necessary to grind the gypsuifl to a 
very fine powder — about 250 mesh. The 
wool is rotated with the gypsum in a 
tumble barrel and then removed and 
shaken free by a dusting process which 
ft standard trade practice. It is 
claimed that the wool may then be spun 
and dyed with unusual facility. 

Sizing Composition for Paper 

A sizing composition especially suit- 
able for the tub treatment of high- 
grade paper results from the treatment 
of alum-tanned leather scrap with 
wat^r at higher temperatures. Pieces 
of scrap in a tub or vat are washed 
with water to remove as far as possible 
the salt and alum. Jhe salt is washed 
out thoroughly and the solution, con- 
sisting of scrap mixed with ten times 
its weight of water, is heated by steam 
until the leather has been entirely dis- 


solved. A clear light-colored sizing 
composition results. This may be 
applied directly, but the addition of 
enough alum to give 10 per cent concen- 
tration on the basis of the dry leather 
scrap originally used is recommended. 
After this addition the mixture should 
be heated sufficiently to incorporate the 
alum thoroughly. (1,449,892, issued to 
P. W. Codwise; March 27, 1923.) 

Fireproofing Compound 

A cheap method of producing fire- 
proof construction is suggested by 
W. L. Wooton of Brooklyn. (1,451,485; 


April 10, 1923.) Essentially it means 
the impregnation of wood and fiber 
with calcium chloride with which is 
mixed small quantity of salt and gyp- 
sum. It is prepared by adding to 150 
parts of slaked lime and one part of 
saft a mixture containing 99 per cent 
by volume of hydrochloric acid and 1 
per cent sulphuric acid. This mixture 
can be used directly for impregnating 
cotton and other textile fabrics, plaster, 
wood and so forth. The composition, 
being infusible, renders the impreg- 
nated material fireproof. No details are 
given us to method of impregnation. 
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Bbok Reviews 




Nitrogen — In Peace or War 

Review of Some Current Literature of International 
Significance 



BRAI 

IfUL'S 


By Grinnell Jones 


Tnu Nitkoukn Industry Uy J It Part- 
ington and L. H. Parker xl ■} 336 pp . 
33 figures and 19 plates, ('’unstable & 
Co, London. 1933 (1) Van Nostrand. 

New York. 1933) j’llee, $6 

T HE rapid growth of the nitrogen 
industry and the great stimulus to 
research on nitrogen fixation during 
and since the war have inspired the 
publication of several new books. A 
German, B. Waeser, has produced a 
typicfil Teutonic handbook, “Die Luft- 
stickstoffindustrie,” systematic, detailed, 
ponderous, but relatively free from 
critical analysis and comparison of the 
various processes; essential to the ref- 
erence library and to the specialist on 
nitrogen fixation, but a bore to most 
readers. 

Les Memoires de la Society des In- 
genieurs Civils de France (eighth 
series, vol. 75, pp. 172-342, 1922) con- 
tains a series of articles broadly cover- 
ing the nitrogen industry, chiefly not- 
ab'e for the best available description 
of the Claude process, written by 
Claude himself. 1 

The splendid group of American 
chemists at work in the Fixed Nitrogen 
•Research Laboratory at Washington 
have published a “Report on the Fixa- 
tion and Utilization of Nitrogen” (No. 
2041, 1922), which contains a detailed 
description and a critical comparison of 
the existing processes. This report 
also contains considerable disclosures 
of the conclusions reached as a result 
of the research that has bee^i carried 
out in this laboratory, but it is not 
burdened with the details of the experi- 
mental proof of the conclusions. 

From England we have the “Final 
Report of the Nitrogen Products Com- 
mittee to the Ministry of Munitions of 
War” (1919), together with a later 
“Statistical Supplement” (1921), which, 

’For an abstracted translation see Chem, 
rf Met., vol. 28, No. 11, pp. 498-501. March 
14, 1923. 


although weak on the purely technical 
side, is unique for its systematic com- 
pilation of the world statistics of the 
industry and for its discussion of the 
competitive strength of the different 
branches of the nitrogen industry. 

“The Nitrogen Industry” 

From England we have also the vol- 
ume by Partington and Parkep, the pri- 
mary subject of this review. This book 
is so profoundly influenced by the ear- 
lier British report just refen^d to that 
it may almost be regarded as a popu- 
larized edition of it, with many good 
pictures and much more or less super- 
ficial technical descriptions added. The 
authors emphasize the vital importance 
of nitrogen fixation to Great Britain in 
war and peace and freely criticize the 
handling of the situation by British offi- 
cials and financiers. 

The book discusses the Chilean ni- 
trate industry, byproduct ammonia, 
svnthetic ammonia, the cygnamide proc- 
ess, the arc process and the oxidation 
of ammonia. Tfle chapters dealing 
with the Chilean nitrate industry and 
the oxidation of ammonia are the best. 
Many statistical tables ^re taken from 
the earlier British report with little if 
any effort to bring them down to date. 
The thermodynamic and kinetic theory 
of the processes is touched on very 
lightly. Indeed, the presentation is so 
simple, clear and superficial that it can 
be followed by a reader having only 
the most elementary knowledge of 
chemistry. Discjpsures of information 
which has not already appeared in the 
technical press are conspicuously abj 
sent. Thus the description of the cata- 
lysts for the ammonia synthesis Is con- 
fined to the following: 

The catalysts are usually mixtures of 
various substances. Metallic iron is the 
main constituent, but small amounts of 
other substances called "promoters'* are 
added. One of these is molybdenum. 
tTranium may also be used. Very pure 
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Itbn,, according to Nernst, haq a vety slight 
tctlon -only. . . . The catalyst was 

stated to be the Name as that used In am- 
monia oxidation, probably oxide 6f Iron and 
chromium ; It remains active for 2 years 

In view of the fact that the German 
plants have been visited by British, 
French and American chemists anb 
that the authors have been members of 
a British organization which has been 
active in research work on nitrogen 
fixation the inference is plain that the 
authors, if they had desired to do so, 
could have given a much more detailed 
and accurate account of the chemical 
nature of the catalysts; of the method 
of their preparation; their efficiency 
under various conditions of tempera- 
ture, pressure and gas velocity; and 
their sensitiveness to poisons. 

This book will be the least valuable 
to the specialists of any of the new 
books on nitrogen fixation referred to 
above. But the book can be fairly 
judged only with reference to the pur- 
pose of the authors — viz., to impress 
upon the general public the unique po- 
sition of “the greatest, the most irn 
portant key industry of all.” Judged 
in the light of this purpose, this book 
is admirable. It is to be hoped that in 
America, as well as in Great Bnta n, 
it will reach a large public chemists, 
newspaper editors, Congressmen, in- 
vestors, public spirited citizens. Let 
every chemist buy a copy to lend to 
his friends and see that a copy is made 
available in the public library in his 
home town! 

Contrasting Oijr Position 

* With England's 

• 

The American reviewer feels con- 
strained to reply to this criticism of 
Great Britain by a Briton. If the sub- 
marine had actually secured command 
ofthe sea, as it so seriously threatened 
to do in 1017, Great Britain woyld have 
been forced to acknowledge defeat 
through starvation with or without a 
nitrogen fixation industry at home. It 
was therefore sourni public policy for 
Great Britain, in the crisis of the war, 
to dJhcentrate her full resources in 
steel, labor, and in the brains of her 
scientific njen and inventors to the con- 
quest of the submarine, to the neglect 
of all other things ^Even a well-de- 
veloped nitrogen industry yielding a 
large surplus for fertilizer above the 
military requirements could not make 
Great Britain independent of imports 
of food. The submarine was mastered 
in the nick of time and the policy of 
the government was thus justified by 
success. 

In the United States, on the other 
hand, the situation was and remains 
.fundamentally different. In 1917 the 
possibility had to be faced that the sub- 
marine would secure v^tual command 
of the sea. In such a contingency the 
United States, although denied a defi- 
nite victory, could at least avoid defeat 
through invasion as long as the supply 
of explosives did not cease through lack 
of nitrates. With an adequate supply 
of nitrates available from the air, the 
United States and Canada together 
could defend themselves against inva- 
sion indefinitely even if completely shut 


off from imports by "sea. A failure in 
the ‘supply of rubber would be embar- 
rassing and of coffee inconvenient, but 
no imported article, except sodium ni- 
trate, is really essential for the national 
existence and military defense. This is 
the reason that the United States in 
1917 and 1918 made frantic efforts to 
secure a supply of nitrates from a 
source beyond the reach of the subma- 
rine, whereas Great Britain postponed 
the problem until after the war. The 
lesson of this English book on “The 
Nitrogen Industry” i$ thus even more 
vital to the United States than it is 
to Great Britain. 

Index for Engineers 

I’ATAMHlH ORGANIC FllKMISTRY. By 

York, 11123, The America n Society of 
.Median leal Engineers. 675 pp. Price, $6 
This work, the best yearly index of 
periodical literature from the engineers 
point of view, reaches with this issue 
its twenty-first volume. Throughout 


its long record of service the book\as 
year by year become mire valuable; its 
field of action has been made broader 
by the inclusion of more and more pub- 
lications among those received, and the 
presentation, especially with reference 
to the method of classifying and cross- 
indexing, has been improved. • 

The number of publications reviewed 
now covers fulty 1,300, including peri- 
odicals, reports and other items. Of 
these, articles to be indexed have been 
selected from over 600, of which ap- 
proximately 50 ptr cent are foreign 
publications. The individual references 
have been written in a much more 
concise form than formerly, thus per- 
mitting an index of greatly increased 
scope to be published with the addition 
of but few pages. 

G. L. Montgomery. * 


Important Articles in 
Current Literature 

.Muir than fifty Industrial, technical 
<>i m imtiflc periodicals and trade papers 
an m viewed icgularly by the staff of 
Client if Met The ai licit s listed helm* 
have been select* d from these publics 
lions bemuse they repiesont the most 
< onspu nous theme.s in (ontompoi 
1 1 1 * *i .it in c and consequently should be 
of t onsiderable interest to oui iciidei'- 
Thnse that are of unusual Interest will 
(><• published later in abstract in tins 
department , but since it is frequently 
impossible to prepare a satisfactory ab 
stiact of an article, this list will enabl 
out t cadets to keep abreast of current 
liter ii tin •» and direct their reading to 
advantage The magazines rcvkvved 
have all been received within a fortnight 
of our publication date * 

Formation, Ciirmioal Constitution 
and Utilization op Oil. Eugene Grand- 
mongm Tire first of a series of reviews 
on industrial science written for the 
engineer Le Gfnic Civtl, May 12, 1923, 
PP lll-C 

altomatiu Regulation op Nitrogen 
OMULS IN THE CHAMBER PROCESS OP 

Sulimiurio - Acid Manufacture. Kai 
Warming Outline of a proposed system 
based on temperature differences between 
chambers. Chimie ct Industrie, April, 
1923, pp. 671-3. 

Synthetic Tannins R. 13. Croad. 
Lev lew of t lie history, methods of man- 
ufacture and use of these products. 
./ So r Chan. Ind., May 11, 1923, pp 
20. It 20?t. 

The Llanparot Refinery of the 
\ vglo-Pkrsian Co. A semi-technical 
disillusion of the first Atiglo-i’ersian 
plant to be installed in South Wales. 
Chemistry »C Industry, May 18. 1923, 
PP 482-6. 

The Stream -Line Filter. J. W 
Ilimhley, A note on a new filter in- 
vented bv Prof. Hele Shaw. Chemistry 
<( Industry, May 18. 1923, p. 489. 

Mbtjiops of Establishing Wage 
Rates and Determining Promotions 
IT P Carruth. A reduction of per- 
sonnel problems to a fixed basis by use 
of questionnaires and graphic ratings. 
Pop. r Trade Journal, May 24, 1923, 
pp 49-58. 

Continuous Digestion of Paper Pulp. 
Raymond Fournier. A proposed appa- 
ratus which makes continuous digestion 
possible under moderate pressure. Paper, 
May 23, 1923, pp. 5-6. 

Leaching of Tannin Materials, J. A. 
Rea veil Notes on the Thorncroft 
Patent Teaching Apparatus. Chemical 
Age (I^ondon). May 12. 1923. pp. 506-8 

Most Modern Cement Plant in 
Franck J. Prouteau. Poliet & Chau- 
son Plant at Gargonvillo has most up to 
date apparatus on all departments. 
Rock Products, May 19, 1923, pp. 11-20. 

Coal Carbonization as Applied to 
Power-Plant Practice. V. Z. Cara- 
erlstl. The lead bath method of low- 
temperature carbonization applied in the 
boiler house. Potorr, May 29, 1923, 
pp. 831-6. 


Fundamentals of Catalysis 

Catalysis in Organic Chemistry. By 

Paul Sabatier, translated by E. Emmet 

Reid 406 pages. D Van Nostrand Co., 

New York, 1922. Price, $5. 

There is only one reason now why* 
Sabatier’s text on catalysis in organic 
chemistry should be read in the original 
French. If you are unskilled in the 
reading of scientific French, Sabatier's 
book is a good text to study, with its 
relatively simple language forms, its 
wide range of scientific words and the 
general interest of the subject to hold 
your attention. But Professor Reid's 
translation is a far more useful text if 
it is information on the subject of 
catalysis that you need. It is broader, • 
it is better, more accurate and more 
detailed than the original, which itself 
is a classic. So it is not even necessary 
to say that the book is indispensable. 
Anyone who takes catalytic work seri- 
ously, and most of us ought, would be 
foolish to he without it. 

The book is a detailed record of the 
contributions of the catalytic investi- 
gators to preparative organic chemistry. 
It is especially concerned with the re- 
actions of hydrogenation and dehydro- 
genation, hydration and dehydration, 
those reactions in which the Sabatier 
researches have been most fruitful, in 
which the contact catalyst has meant 
the ready attainment of otherwise diffi- 
cult encls and in which new processes 
of the laboratory and the industry have 
‘found their origin. As a compendium 
of such it is invaluable. It has a fur- 
ther value to those who would know 
what has already been accomplished * 
and who would embark upon the labors 
of extension and amplification; because, 
on reading this book, one cannot but 
be struck with the largely empirical 
nature of the achievements in contact 
catalysis. And to some of us there 
must come a desire ,to see the empirical 
make way for the more rational. To 
do this, however, we must know, thor- 
oughly, the empirical. 

It is on the theoretical side that 
Sabatier's book is weakest. Professor 
Reid has helped materially to correct 
this by incorporating a chapter by 
Professor Bancroft on theories of 
catalysis. Reading this section, how- 
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ever, the reviewer feels that a con- 
siderable period t>f time must have 
elapsed between the receipt of the con- 
tribution and the publication of the 
. book.. Professor Bancroft’s views have 
already progressed materially beyond 
the thoughts expressed in the chapter 
he contributes to this book. In addition 
to this chapter there are copious signed 
footnotes by various interested work- 
ers in the field in this country which 
amplify very helpfully the data in 
the text. 

The method of paging is confusing, 


* • 

the numbers being on the inside edge 
of the page, paragraph numbers oc- 
cupying the position usually occupied 
by page numbers. One doubts whether 
this is wise. 

From the graceful biography of 
Sabatier contributed by the translator 
the pessimistic research man may take 
courage. The work which has rendered 
Sabatier’s name illustrious in the an- 
nals of his science was all done after 
20 years of research work in another 
branch for which ^ie is practically un- 
known. ji ugh S. Taylor. 



E. E. Ayars, chairman of the refrac- 
tories division of the American Ceramic 
Society and recently superintendent of 
the silica brick plant of the American 
Refractories Co., at Joliet, 111., has 
severed his connection as a result of 
the change in management of this 
plant. Mr. Ayars had been in the 
employ of the American Refractories 
Co. in various capacities in the oper- 
ating department for 5i years. 

Marion G. Bryce, president of the 
United States Glass Co., Pittsburgh, 
I*a., was tendered a testimonial dinner 
by stockholders in the company at the 
William Penn Hotel, May 22. Ernest 
Nickel, treasurer of the company, acted 
as toastmaster. 

II. V. Burgard, consulting metal- 
lurgist, of Hollywood, Calif., has re- 
turned from an extended trip in 
Arizona and Nevuda on professional 
business. 

J. V. N. Dorr has been made an hon- 
orary member of the Phi Lamda 
Upsilon scholastic chemical fraternity. 

R. C. Hartong, formerly chief chem- 
ist at the plant of the Goodyear Tire 
& Rubber Co., of Akron, Ohio, has been 
elected president and treasurer of the 
Chemitex Products Co., recently organ- 
ized to establish a plant at Mogadore, 
near Akron. 

Dr. Victor F. Hess, chief physicist 
of the U. S. Radium Corporation, has 
resigned to assume the chair of experi- 
mental physics at the University of 
Graz, in Austria. 

*t)r. Gustave E. Landt has resigned 
his position on the teaching .staff of 
Columbia University to engage in re- 
search and development work with the 
Agosote Millboard Co., Trenton, N. J. 

D. S. McAfee, of the Dorr Co., was 
recently in San Francisco. 

JOSEPH Me A uliffe *has resigned as 
mill superintendent of the Caribou 
Metals Co. to devote his entire time to 
the Mace Co. G. G. Gentry has suc- 
ceeded Mr. Me Auliffe as mill superin- 
tendent of the Caribou Metals Co. 

E. B. Miller, vice-president of the 
Davison Chemical Co., Baltimore, Md., 
addressed a meeting, held under the 


auspices of the local sections of the 
American Society of Mechanical Engi- 
neers and the American Chemical So- 
ciety, at Baltimore, on May 25. His 
address was on “The Refining and 
Recovery of Petroleum Oils by Silica 
Gel.” 

George K. Morrow has been elected 
president of the American Cotton Oil 
Co., New York, succeeding Lyman N. 
Hine. Mr. Hine will become vice- 
president and devote a portion of his 
time to the affairs of the company. 

F. N. Rhodes, assistant works man- 
ager for the Wilson Portland Cement 
Co., Ltd., of Auckland, New Zealand, 
was in San Francisco recently and 
visited jtearby cement plants. 

Dr. #E. E. Slosson is en route to 
Sweden to be a guest, along with a 
small group of journalists, of the 
municipality of Gothenburg at its tri- 
centennial. 


Cotta Co, several «rea§B ago, Mr. 
Frerichs resigned and became afflljftted 
with the Federal Terra # Cotta Co., 
Woodbridge, N. J. 

Dr. Hans Goldschmidt, inventor of 
the “thermit” reaction between metal- 
lic flxides and powdered aluminum, now 
widely used as a process for welding 
steel and for producing some of the 
Jess common metals and alloys, and 
the originator of many other scientific 
inventions, died suddenly in Baden- 
Baden, Germany, on May 20, 1923. 
Professor Goldschmidt was born in 
Berlin in 1861. His father was the 
proprietor of chemical works and tin 
smelters which he had founded in 1847. 
Hans Goldschmidt studied at the uni- 
versities of Berlin, Leipzig, Heidelberg, 
Strassburg and at the Institute of 
Technology at Charlottenburg, receiv- 
ing the degree of Ph.D. from the 
University of Heidelberg in 1886. In 
1887 Goldschmidt entered the firm of 
Th. Goldschmidt, Essen Ruhr, Ger- 
many, in joint partnership with his 
brother. The attention of the latter 
was applied mainly to the business 
management of the company, while 
Hans devoted himself to scientific re- 
search. Under their joint guidance 
the firm grew rapidly in importance. 
Professor Goldschmidt visited this 
country very frequently in the years 
before the war, to supervise his inter- 
ests in the Goldschmidt Thermit Co, 
(now the. Metal & Thermit Corpora- 
tion). Through his death the world 
loses a chemist of great knowledge and 
inventive genius. • 




John Van Vorst Booraem, aged 86, 
for half a century a prominent engi- 
neer in the sugar-refining industry, 
died on May 24 at his home in Brook- 
lyn, N. Y., after a brief illness. As a 
young man Mr. Booraem studied engi- 
neering for 5 years in France and 
Germany. In 1861 be was engaged as 
a marine engineer for the government. 
From 1870 to 1882 he was connected 
with the Decastro & Donner Sugar Re- 
fining Co. and from 1882 until 1898 
he was consulting engineer for the 
American Sugar Refining Co. 

William D. Frerichs, a pioneer in 
the terra cotta industry and one of» 
the organizers of the Atlantic Terra 
Cotta Co., New York, died at his resi- 
dence on Amboy Road, Tottenville, 
Staten Island, May 17, aged 77 years. 
He entered the employ of the Perth 
Amboy Terra Cotta Co., Perth Amboy, 
N. J., about the time that this company 
was formed, in 1877, then the only 
company in America devoted to this 
line of manufacture. Following a re- 
organization of the Atlantic Terra 


American association of Cereal Chbm- 


1HT8, ninth annual convention, Hotel Sher- 
man, *Ch buffo, June 4 to 9. 

American Chemical Society, fall meet- 
ing, Milwaukee, WIs., Sept. 10 to It. 
•American Chemical Society New York 
Section, regular moetijjg, Kumford Hall. 
Chemists' Club, June 8. 

American Electrochemical Society. 
forty -fourth meeting, Dayton Ohio, NPpt. 

27 to 29 (ilateH ptovlHional) 

American Electro platers Society , 
eleventh annuul meeting. Providence, K. l . 
July 2 to 5 • 

American Hah Association, annual con- 
vention, Atlantic City* Oct. 15 to 20. 

American Institute of Chemical Engi- 
neers, nummer meeting, Wilmington, Del., 
June 20 to 23. 

American Ijbather Chemists Associa- 
tion, twentieth annual eotyenUon, (Jreen- 
brier, White Sulphur Springs, W. Va„ June 
7, 8 an<1 * 

Association of Iron and Steel klbo- 
trical Enuinkkrs, iron and steel exposition, 
Buffalo, N. Y., Sept. 24 to 2« 

American Society for Tbstino Mate- 
rials, twenty-sixth annual meeting. Chal- 
fonte-H addon Hall Hotel, Atlantic City, 
June 25 to 30. 

Institute of Maroarin Manufacturers, 
fourth annual convention, Hotel Traymore, 
Atlantic City, June 14 and 15. 

National Exposition of Chemical In- 
dustries (Ninth), New York, Sept. 17 
National Fertilizer Association. m 
thirtieth annual convention. White Sulphur 
Springs, W, Va.. June 11 to 16. 

National Limb Association, fifth annual 
convention. Hotel Commodore. New Yoik 
City, June 13 to 15. 

Society for Steel TREATiNo.Eaatern sec- 
tional meeting. Bethlehem, la.. June 14 
and 15. „ 

Taylor Society. Hotel Onondaga. Syra- 
cuse, N. Y., June 7 to 9. 
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Industry and Trade 


Current News and Market Developments 
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Summary of the Week 


The Geological Survey reports material increases in 
production of lead and zinc pigments for 1922. 

German prcducers of chemicals and dyes are reported 
to be considering establishment of plants in the United 
States. 

Official customs returns show that exports of chemi- 
cals and allied products for April were valued at about 
the same totals as those for March. 

Standards of strengths for coal-tar products are ex- 
pected to be announced very soon. The> will form a 
basis for levying duties on imports. 

Advices from Germany state that there is a scarcity 
of caustic soda in that country. 

Imported chemicals are held in large amounts in the 
spot market and prices are being shaded on many selec- 
tions. 

The lower selling prices for gasoline have brought 
out an easier situation in motor benzol. 

The shortage of arsenic, which was predicted earlier 
in the season, has not stimulated buying and prices are 
working lower. 

Prices for future positions of linseed oil are consider- 
ably under spot prices, reflecting an easier market for 
seed. 

« 

Copper sulphate of foreign make is steadily declining 
in price with considerable stocks to be worked off. 


As a result of the recent conference of the American 
States, trademarks of this country may be recognized 
in South American countries. 

A committee has investigated conditions in the cus- 
toms service at New York and made suggestions to ex- 
pedite the passage of imported goods to the consignees. 

The Tariff Commission is reported to have under con- 
sideration a plan to compile its own figures on imports 
and exports, independent of the Commerce Department. 

Resale lots of phenol sold at 45c. per lb., which is a 
drop of 10c. per lb. from the recent high. 

The U. S. Treasury is ; ( eking $40,000 as duty charges 
against the cargo of German dyestuffs brought in on 
the submarine “Deutschland.” 

A decrease in the April wholesale trade of 9 pm* cent 
fiom the March record was announced by the hederal 
Reserve Board. 

electrochemical interests are negotiating for water 
power rights in North Carolina and Tennessee. 

French chemist claims to have devised process where- 
by coal can be dissolved. 

The daily average production of petroleum in April 
increased to the high record of 1,937,767 bbl. 

Some round lots of cyanide of soda changed hands, 
with imported bringing 20c. per lb. 


Germany Striving to Preserve Its 
• . Chemical Industry 

Intensive Effort^ to Maintain Manufacture on Large Scale — Relief 
From Export Taxes Asked — Lower Freight Rates and 
Reduced Coal Prices Demanded — Establishment 
of Plants in United States Considered 

G ERMANY is more anxious to pro- in which the Germans believes they are 
serve its chemical industry than particularly skilled, 
any other activity within its boun- To this end the German chemical 
daries. Latest advices from that coun- manufacturers are demanding relief 
try indicate that intensive efforts to f from export taxes. In addition, they 
that end are being exerted. The Ger- are askvng special reductions in the 
mans would rather maintain tlg?ir chem- matter of freight rates and coal prices, 
ical industry than even the manufacture It. is contended that all other industries 
of iron and steel, despite the success can afford to contribute something to 
'which always has attended their opera- the effort to restore the chemical in- 
tion of metallurgical plants. dustry to its former pre-eminence. 

The principal reason for the desire to It is known that the Aniline Cartel 
make the chemical industries Germany's is only awaiting the agreement on 
greatest industrial endeavor is the fact reparations to begin a very active cam- 
that it uses German raw materials al- paign. The cartel is more concerned 
most exclusively. It provides more because of the loss of American busi- 
labor for Germans and presents a field ness than over any other development 


of the post-war period. The fact that 
American dye manufacturers now arc 
furnishing 93 per cent of all dyes used 
in the United States is a severe blow’ 
to the cartel. The successful produc- 
tion if blue indanthrene in America has 
convinced the German chemists that the 
American industry soon will attain as 
high efficiency as ever was reached in 
Germany. 

Serious consideration is still beipg 
given to the establishment of large 
plants in the United States. Once that 
the reparation matter is settled, it is 
believed that Carl von Weinberg will 
make the long-promised survey of the 
American situation. Apparently there 
is a widely held belief that the interests 
of the Badische r can be forwarded by 
the establishment of plants in the 
United States. 

It is known that most of the French 
dye manufacturers believe their inter- 
ests would be seeved best by effecting 
a close working agreement with the 
B&dische. There is every reason to be- 
lieve that the progress already made in 
that direction will continue. 
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April Exports of Chemicals Practically of 
. Same Volume as March Shipments 

Soda and Fertilizer Groups Show Increase — Outward Movement 
• of Explosives Displays Decided Slump 


E XPORTS of Cheihicals and allied 
products in April continued in prac- 
tically the same volume as during 
March. In the grand total there was a 
difference of $36(fc000 in favor of 
March, but there were several instances 
of decided increases among the chemi- 
cals proper. Both the soda and fer- 
tilizer groups showed increases over 
March. The value of April exports was 
at a rate nearly $2,000,000 in excess of 
, the rate of the chemical exports in 
April, 1922. 

Sodas and sodium compounds to the 
extent of 36,605,402 lb. were exported 
in April. The value of pigments, paints 
and varnishes exported in April was 
about $200,000 less than in March, but 
still is decidedly ahead of the rate of 
exportation in April of 1922. 

Fertilizers and fertilizer materials to 
the extent of 98,236 tons were exported 
in April. This compares with 89,519 
tons in March and 87,161 tons in April 
of 1922. The increase applied as well 
to sulphate of ammonia. The April ex- 
ports of that commodity amounted to 
15,670 tons, as compared with 12,951 
tons in March and 12,743 tons in April, 


1922. The heavy movement of this com- 
modity to Spain has ceased entirely, 
but shipments in greater vidumc are 
moving to the Orient. 

One of the big slumps of* the month 
was in the explosives group. In 
March 3,254,747 lb. of explosives was 
exported. This fell to 1,744,405 in 
April. 

Certain of the individual items in 
whiph decided changes in movement are 
taking place are as follows: 



April, 

1 022 

April, 

1923 

Quinine, or. 

0. 1 02 

22,038 

Sulphuric acid, lb 

Wood nnd denatured aleo- 

1,991,368 

368,586 

hol, Kill . . 

Anmumm mid mnmoimmi 

62,579 

81,085 

compounds. lb 

281,817 

562,594 

( -aleuini carbide, lb 

1,559,138 

407,658 

Blenching powder, lb 

2,788,056 

659,335 

( 'upper Hulpluile, lb 

917,495 

47,010 

( ’vanide of aoda, lb 

180,070 

447,773 

Borax, lb 

1,625,025 

4,217,604 

Caustic Hoda, lb 

15,017,777 

12,284,777 


The figures are those of the De- 
partment of Commerce. They have 
just been compiled from the returns 
from the forty-eight customs districts 
in the United States. 


Sigurd Dyrup on European 
Trip 

Sigurd Dyrup, formerly of Copen- 
hagen, Denmark, now technical director 
of the Cook Paint & Varnish Co., Kan- 
sas City, Mo., has sailed for a couple of 
months’ trip abroad, checking up latest 
developments in the paint and varnish 
industry. While abroad, Mr. Dyrup 
will visit the plants manufacturing 
some of the most important basic com- 
modities. He will return to this coun- 
try in tinfe to supervise arrangement 
and installation of new mechanical and 
chemical apparatus in Cook’s new fac- 
tory, which will be completed by that 
time. • 

A farewell dinner was given Mr. 
Dyrup previous to his departure, at« 
which Charles R. Cook, president of the 
Cook Paint & Varnish Co., presented 
•him with a sapphire and diamond scarf 
pin. 

Vigorous Activity in 
California Cement Industry 

Expansion in the hydro-electric power 
industry in the West is largely re- 
sponsible for a considerable spurt in 
the production of cement in California. 
The’ Santa Cruz Portland Qement Co. 
is doubling the capacity of its plant at 
Davenport, Santa Cruz county, and will 
soon be in a positiofi to put out 10,000 
bbl. per day. A new corporation, 
headed by John F. Humberg, vice-presi- 
dent of the Engels Copper Mining Co., 


has J>een formed to utilize the cement 
material in the quarries of the Three 
Rivers district and to erect a plant, to 
cost about $4,000,000, about 6 miles 
from Exeter, Tulare county. The 
Monolith Portland Cement Co. is en- 
larging its plant at Monolith, Kern 
county, and plans to be in a position to 
supply 6,000 bbl. per day by the end of 
1923. « 


Deutschland DutieH Dispute 
Focused in Baltimore 

The wheels of time grind slowly. The 
U. S. Treasury is now seeking $40,000 
of duties claimed on the cargo of the 
submarine “Deutschland.” * Circuit 
Court Judge Rose is hearing the case. 
A. Schumacher & Co., consignees of the 
cargo, admit that $10,000 is due. Dis- 
trict Attorney Woodcock, conducting the 
government’s side in the proceeumgH, 
said the dyestuffs cost $332,000 when 
bought in Germany. The freight 
charges on the cargo, Mr. Woodcock 
said, were $998,000. The government 
contends that a part of this #um ready 
was part of the purchase price for the 
dyestuffs and should be included in the 
duty charges. 


London Tallow Auction 

At the weekly London tallow auction 
held May 30, the offerings consisted of 
1,524 casks. Sales reached 480 casks 
and prices realized were 9 pence lower. 


• ♦ 

Electric Founders Continue 
Research Activities 

The Electric Steel Founders’ Re- 
search Group held a regular meeting of 
•executives of the five electric steel foun- 
dries conducting co-operative research 
work, at Wernersville, Pa., Jtay 14 to 
17. The various phases of the research 
work being done by the members of 
the group to improve the quality oi 
steel castings and increase efficiency in 
methods were discussed in detail. For- 
mal reports giving the status of the 
present research investigations were 
read on such subjects as facing sand 
mixtures, core sand mixtures, electric 
furnace practice, heat-treatment of 
steel castings, production control and 
porosity in castings. 

At this meeting plans were made for 
conducting research investigations on 
additional steel foundry problems. The 
results obtained from the work done 
so far have been so beneficial as to 
make it highly desirable to study in- 
tensively some of the additional com- 
plex problems involved in making thin 
section electric steel castings of intri- 
cate design. 

Plans for Paper and Pulp 
Research Announced 

During the coming year the Technical 
Association of the Pulp and Paper In- 
dustry proposes to carry on the work 
of research which has been undertaken 
during the past few years. The general 
standing committee covering the manu- 
turing processes — mechanical, sulphite, 
sulphate and soda pulp*-will con- 
tinue its investigation of proposed 
modifications and of the use of ne^ly 
developed apparatus, at the same time 
fosterirfe improvements in efficiency and 
the establishment of standard practice. 

Among the subjects of research will 
be gum and wax papers, the develop- 
ment of special test methods for special 
products, and research on drying of 
paper and pulp products. The work of 
the waste committee on white water 
losses and on heat losses throughout 
the mill will be carried on vigorously. 
As an aid in ctlluloBe research, it is 
intended to co-operate with the Cellulose 
Division of the A.C.S. 

• 

Power Developments 
Proposed for South 

Electrochemical and electrometal- 
lurgical interests are negotiating for 
water-power rights on the Pigeon, 
Clinch, Powell and Holston rivers in* 
western North Carolina and eastern 
Tennessee. It ii believed that the water 
powers on the western slope of the 
southern Appalachian range can be en- 
veloped as successfully as has been 
done by the Southern Power Co. on the 
eastern slope. Incidentally, this plan 
is meeting with opposition from those 
most interested in Muscle Shoals de- 
velopment, who would like to see these 
industries locate at that point. 
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American Cotton Oil to Be 
Reorganized 

A short time ago reports were cur- 
rent to the effect that the American 
Cotton Oil Co. was to be merged wifn 
other cotton oil concerns. Either these 
reports were not based on facts or 
negotiations did not work out success- 
fully, as no merger has been made and 
denials of any contemplated merger 
came from parties directly mentioned 
as principals. It is now unofficially re- 
ported that plans for reorganizing and 
recapitalizing the company are being 
worked out by the officials and directors 

Capital consists of $14,562, .‘100 author- 
ized 6 per cent non-cumulative preferred 
stock, of which $10,198,600 is outstand- 
ing, and $20,237,100 common authorized 
and outstanding. Funded debt totals 
$13,500,000, of which $5,000,000 is 20- 
year 5 per cent bonds due in 1931 
which while a direct obligation are not 
a mortgage. The rest of the funded 
debt consists of $8,500,000 5-year 6 per 
cent notes due September, 1924, orig- 
inally $10,000,000 dated September 10. 
Under terms of the indenture company 
agreed to retire $500,000 annually. 

Phosphate Rock Shipments 
in 1922 

According to the Department of the 
Interior, 2,417,883 tons of phosphate 
rock valued at $10,828,346, was shipped 
from mines in the United States during 
li»22, as shown by statistics collected 
by the Geological Survey. Florida, the 
leading state, shipped 2,058,593 tons, 
worth $8,3^7,522, more than nine-tenths 
of which was land-pebble phosphate. 
F r rom Tennessee, 353,309 tons, worth 
$2,107,382, was reported, including a 
comparatively small quantity ffom Ken- 
tucky, most of which was brown rock. 
Small shipments were reported from 
Idaho and South Carolina. ' 

V 

•vdectro-Metals Planning 
California Development 

Important developments in electro- 
metallurgy in California are presaged 
by the annonucemenf that plans have 
been proposed for the construction of 
a dam at Ishi Pishi Falls, on Klamath 
River, at the base of which a 110,000- 
hp. hydroelectric plant will be erected. 
This project, sponsored by the Electro- 
Metals Co., is preliminary to the manu- 
facture and distribution of electrometal- 
lurgical products at a point on the 
Californian seaboard. 

# The Electro-Metals Co. is equipped 
to carry the project to a successful 
technical and business conclusion. Of- 
ficials include Bulkefey Wells, vice- 
president and managing director of the 
Metals Exploration Co.; W. W. Crocker, 
vice-president of the Crocker National’ 
Bank of San Francisco, and William 
Braden, former president of the Braden 
Copper Co., of New York. Frank Lang- 
ford, mining and electrochemical engi- 
neer, has made a study of plants and 
processes in operation in France, Ger- 


many, Switzerland and Scotland, and 
has visited the bauxite deposits of 
France and Italy, as well as other po- 
tential deposits in Ceylon and India. 
The result is that sufficient data are 
available to indicate that ore could be 
delivered at Trinidad or Eureka, Calif., 
at a lower cost than would be incurred 
by a railroad haul of a few hundred 
miles. Construction work on the new 
dam is expected to commence when the 
necessary government*, and state per- 
mits have # beon issued 


Corrosion Data Available 
in the Near Future 

The Chemical Warfare Service's data 
on the corrosion of metals and materials 
by acids and alkalis is likely to be avail- 
able within a few weeks. Major Gib- 
son, speaking for this branch of the 
service, says: 

“This compilation is not being issued 
by the Chemical Warfare Service, due 
to the fact that it is desired that those 
scientists who contributed important 
parts to the compilation may have full 
credit for the same, and may be able 
to present the results of their work 
before scientific societies, and have pub- 
lished under their respective signatures 
the papers embodying the data for 
which each is responsible. 

'Tapers by Messrs. Calcott ana 
Whetzel, together with a paper by Mr. 
Whittaker, will be published by the 
American Institute of Chemical Engi- 
neers as a monograph on corrosion. 
This monograph should cover the •essen- 
tials of the Chemical Warfare compila- 
tion on this subject.” 


Zinc* Institute Seeks 
Co-operation of Galvanizers 

The steps taken at the St. Louis 
meeting of the American Zinc Institute 
looking to closer co-operation with the 
galvanizers are regarded by II. Foster 
Bain, director of the U. S. Bureau of 
Mines, as one of the most important 
outcomes of the meeting. Heretofore 
the galvanizers have believed that the 
zinc industry has had little concern for 
their problems. Now that the Zinc 
Institute has taken the initiative look- 
ing to close co-operation, it is believed 
that much can be accomplished toward* 
overcoming difficulties that are harmful 
alike to the zinc industry and to the 
galvanizers. Each is interested, Mr. 
Bain believes, in improving the quality 
ol galvanized sheets. 

Since the change from iron to steel, 
galvanized sheets have gradually lost 
much of *he good reputation they once 
had, Mr. Bain points out. This is due 
to the fact that a different and a more 
difficult technical process must he em- 
ployed. He believes the technology in 
galvanizing steel sheets can he brought 
to the same plane of efficiency as was 
obtained with the use of iron sheets. By 
the production of a better product, it 
will be possible, he believes, to increase 
very greatly the domestic market for 
zinc. 


Stamford Chemists Dine 

About forty-five members and guests 
of the Stamford Chemical Society gath- 
ered at the annual banquet on Monday, 
May 28. Retiring President Stevens 
outlined the work done during the past 
year and asked Dr. Getman to tell the 
visitors of theorizes the society has 
offered to the high school students in 
Stamford for essays on chemical sub- 
jects. President-elect H. W. Banks 
then introduced Charles Wadsworth, 
assistant editor of Chem. & Met., as 
toastmaster. Addresses werg made by 
Schuyler Merritt, Representative in 
Congress from the Stamford district, 
and by Harrison E. Howe of the Amer- 
ican Chemical Society. 

April Petroleum Output Is 
Greater Than Consumption 

During April, according to the sta- 
tistics of the Geological Survey, the 
daily average production of petroleum 
increased to the high record of 1,937.- 
767 hbl. Daily average imports ox 
crude petroleum, as reported to the 
Survey by importers (165,500 bbl.), de- 
creased 22,887 bbl.; daily average con- 
sumption (1,856,900 bbl.), as indicated 
by deliveries to consumers, decreased 
slightly, with the result that for the 
first time since April, 1922, domestic 
production of crude petroleum was 
greater than consumption plus exports 
of domestic and imported crude petro- 
leum. 

Pipe line and tank line stocks o i 
crude petroleum increased 5,889,000 hbl. 
during the month. 

New Yellow I)ye Is 
Produced in II. S. 

E. I. du Pont de Nemours & Co. an- 
nounce the development of an important 
acid yellow dye, especially noted for its 
excellent resistance to light, being one 
of. the fastest acid yellows in this re- 
spect. The new color is known as 
Pontacyl Light Yellow 3G„and on ac- 
count of its good solubility and bright 
clear shade is an important color for 
lakes, being well adapted for use in the 
manufacture of printing and litho- 
graphic inks. On paper, it is suitable 
for dipping, coating and calender color- 
ing. 

This dve is one of those which has 
been imported in important quantities 
from Europe, and its development here 
makes it available for American manu- 
facturers as a native color. 


Drop in Wholesale Trade 

A decrease in the April wholesale 
trade of 9 per cent from the March 
record was announced by the Federal 
Reserve Board last Thursday. The 
board attributed the loss to seasonal 
causes aifd reported that it was not in- 
dicative of any serious economic condi- 
tion. The sales f€r April this year are 
17 per cent greater than those for 
April, 1922. The greatest sales de- 
creases were in jewelry, shoes, dry 
goods, clothing and diamonds. 
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Washington News 


Standards for Coal Tars to Be 
Issued This Month 

The Treasury Department expects to 
issue early in June ils official list of 
standards of strengths of coal-tar dyes 
and chemicals which is to be the basis 
of assessment of duty on imports. 

A tentative list, Specifying approxi- 
mately 100 dyes, was drawn up a month 
ago and*eopies were sent to importers 
and domestic producers for criticism 
and suggestion. Copies of the replies 
have been submitted for study to col- 
lectors and appraisers at the leading 
ports, especially at New York, where 
more than 95 per cent of the coal-tar 
products are entered and where the 
chemical laboratory of the Customs Di- 
vision is located. Those suggestions 
which appear to improve the tentative 
list will be incorporated in the final 
draft. 

The 1922 tariff act provides that coal- 
tar products be assessed for customs 
duty according to the weakest strength 
of similar products imported in com- 
mercial quantities prior to July 1, 1914, 
as many such products now are being 
imported in stronger concentrations. 
The list of so-called standards of 
strength is being compiled for this 


Tariff Board May Compile 
Import and Export Statistics 

The Tariff Commission has had under 
consideration the advisability of collect- 
ing its own reports on the monthly im- 
ports and exports. It is heW that by 
such procedure the totals for our 
foreign trade v*iuld be mere readily 
available to the commission and changes 
in tariff schedules might be made more 
promptly in cases where developments 
would make such changes necessary. 
This work would be independent of 
the* Commerce Department and would 
require expansion in the New York 
office to handle the collection of im- 
port and export figures. 

Trademark Agreement With 
South America 

Henry P. Fletcher, Ambassador to 
Belgium, has returned from the con- 
ference of American states recently 
held at Santiago. Mr. Fletcher stated 
that at the conference an agreement 
had been reached whereby a United 
States trademark registered at Monte- 
video, Uruguay, or at Havana, Cuba, 
may secure recognition in all of the 
South American states. 


Gain* in OAtpfet of Lead 
and Zinc’Pigpients 

From figures compiled by the Geolog- 
ical Survey, it is evident that substan- 
tial increases in production were made 
in the cases of lead and zinc pigments 
in 1922. The figures as issued give 
totals marketed rather than, produced 
but are relatively true in either case as 
an index of larger supplies. 

Notable increases were made in the 
sales of all zinc pigments and salts ex- 
cept zinc chloride, but there was a fall- 
ing off in the average price per ton. 
The largest output of zinc oxide made 
in the history of the industry was 
recorded, the gain amounting to 73 per 
cent over the output in 1921. The 
amounts marketed were as follows: 
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Ceawe and De*i*t Order 
Again*! Philadelphia 


purpose. 

• Drawback Allowed oil Refined 
Soya Bean Oil 

The customs service of the Treasury 
Department granted an import draw- 
back last week on refined soya bean oil 
and soap stock manufactured by the 
Portsmouth Cotton Oil Refining Corpor- 
ation, of Portsmouth, Va., from im- 
ported crude soya bean oil, the regula- 
tions being amended to provide that the 
manufacturing record and abstract 
therefrom should show the value of the 
refined soya bean oil obtained instead 
of the vafue of the imported crude soya 
bean oil used. 

Shortage of Caustic Soda 
in Germany • 

A new period of shortage of caustic 
soda in Germany seems to have set id. 
The Russians and Austrians appear to 
be willing to pay more for this com- 
modity than domestic buyerB in Ger- 
many are willing to pay. In turn the 
Germans are reluctant to buy abroad in 
the face of the present currency situa- 
tion. 

Services of Chemists in 
Demand 

^Practically no unemployment among 
chemists exists, reports to Washington 
indicate. Not only are the services of 
competent chemists in great demand, 
but the sum of salaries and compensa- 
tion being paid chemists exceeds by far 
any previous total ever paid in the his- 
tory of the American chemical industry. 


Canada May Appoint Customs 
Official at New York 

A* report from Ottawa states that the 
Minister of Commons has informed the 
members of the House that the ap 
pointment of a Canadian customs officer 
at New York is still under considera- 
tion. The question arose on a discus- 
sion of the all-water route from Cana- 
dian eastern ports to Vancouver, via 
the Panama Canal. A Canadian cus- 
toms officer, it was pointed out, would 
he needed to supervise transshipment 
of cargoes broken in bulk at New York. 

Tariff Commission Report* to 
Be Ready This Month 

The Tariff Commission has notified 
the President that reports covering 
surveys undertaken by the commission 
to determine the necessity for investi- 
gations into different commodities for 
the purpose of adjusting duties will 
be completed by the latter part of the 
month. The report on one commodity 
is said to be ready now. It is the 
intention of the commission to take 
action upon four o 1 * five other com- 
modities and to forward reports of* its 
preliminary surveys as completed. 

Increased Arsenic Production 
in Canada 

Increasing amounts of white arsenic 
are being produced at the silver mines 
of northern Ontario. The fact that the 
arsenic is bringing high prices has re- 
sulted in no little stimulation to the pro- 
duction, it is stated. 


Company 

The Federal Trade Commission *has 
issued its order against* Dudley D. 
Gessler, Philadelphia, Pa., who sells 
dyestuffs and chemicals ui»der his own 
name as well as under the name of the 
Keystone Chemical Co. The Comipis- 
sion’s order reads as follows: That re- 
spondent, Dudley D. Gessler, and his 
agents, cease and desist from, directly 
or indirectly, giving or offering to give 
to superintendents, foremen or other 
employees or representatives of cus- 
tomers or prospective customer with- 
out the knowledge or consent of their 
employers, cash commissions, sums of 
money or other things gf value, in order 
to induce such employees or represen- 
tatives to purchase, on behalf of their 
employers, the products of respondent 
or to recommend such purchase to their 
employers, or as promised rewards for 
having induced such •purchase by their 
employers. 

Surcharge Rate* for Duties 
Paid in Spanish Currency 

Assistant Secretary of the Treasury 
Moss has issued to collectors of cus- 
toms Jhe currqpcy conversion values for 
computing countervailing duties on ma- 
terials from Spain, imported during # the 
first quarter of the year. The rates of ' 
surcharge for duties paid in Spanish 
silver coins or botes of the Bank of 
Spain were, for the months indicated,* 
as follows: January, 23.79 per cent; Feb- 
ruary, 23.39 per cent; March, 23,29 per 
cent, and April, 24.62 per cent. 
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Committee Investigates Customs Service 
' at Port of New York 

Suggestions for Prompter Release of Goods From Government 
Custody — Importers Protested Against Delays — Conges- 
tion at Appraiser’s Stores Has Been Relieved 


E RNEST W. (’AMP, director of the 
customs service, was head of a 
special committee recently appointed to 
make an investigation of conditions in 
the various departments of the cus- 
toms service at the port of New York. 
This committee 1 was an outgrowth of 
protests lodged by importers who 
claimed that serious delays were em 
countered in securing delivery of goods 
after the latter had reached the local 
port. Assistant Secretary of the 
Treasury Moss accordingly appointed 
a committee headed by Mr. Camp to 
analyze the situation and recommend 
plans for improving the customs 
service and expediting the movement 
of goods to consignees. 

The committee completed its investi- 
gation a week ago and while no public 
announcement of the finding of the 
committee has been made, it is said 
that the report offers several sugges- 


tions for the betterment of customs 
service. The increase in imports un- 
doubtedly has had something to do with 
the delays in passing goods through 
the < u stoma" service and the new tariff 
law with its provisions for valuations 
and ad valorem duties also has slowed 
up the work of officials, especially in 
the Appraiser’s Stores. It is not ex- 
pected that the situation will he aided 
by any additions to the present Wee, 
as funds are lacking, hut practical 
suggestions for simplifying the han- 
dling of goods through the various 
departments are expected to be fol- 
lowed by good results. Incidentally it 
is stated that work in the Appraiser’s 
Stores, where the greatest cause of 
delay existed, has been arranged so 
that the period of congestion has 
passed and fairly prompt deliveries of 
goods through the customs service are 
now being made. 


Tradr Notes 


Ralph Black, formerly with E. 1. du 
Pont de Nemours & Co., has joined the 
sales department of The Kalbflciseh 
Corporation. ' 

A report from Melbourne states that 
olive oil guaranteed to be the pure 
product of olives, made in Mild»ra, is 
now obtainable in Victoria, Australia. 

Erdoel U. Kohlewertung and Dr. 
Franz Zernik of Berlip, Germany, have 
perfected a process for manufacturing 
an odtftiess soap from naphthene acid. 

The Belgian linoleum industry manu- 
factures almost exclusively for domes- 
tic consumption/ there being less than 
50 metric tons exported during 1922. 
Production is limited to medium and low 
grades, while high grades of linoleum 
are imported. During 1922 Belgium 
imported 3,075 m«*tric tons, valued at 
14.231,775 francs. 

The Roessler <Xj Hasslacher Chemical 
Co., New York, with plant at Perth 
Amboy, N. J., has presented a claim of 
$708,804.02 against the German Govern- 
ment for damages sustained during the 
war. 

Sales of pumice stone ill this country 
in 1922 amounted to 50,047 short tons, 
which compares with 37,108 short tons 
in 1921. 

The annual consumption of casein in 
Japan is estimated at 500 tons, most of 
which is imported from Australia. Due 
to a shortage in Australia this year, 
casein has been increasing in price. At 


present it is 0.00 yen per pound Casein 
is used by the Japanese in the manufac- 
ture of art paper. 

The Hercules Silica Asphalt Co. has 
been organized at Sheffield, Ala. The 
company owns extensive asphalt de- 
posits near Sheffield. 1 

* 

*1. L. Boisse has been designated as 
the New York City representative of 
the Hcrnutite Chemical Corporation. 
The corporation is organized under the 
laws of Delaware with an authorized 
capital stock issue of $1,000,000. 

Thomas C. Craven, president of the 
Cumberland Chemical Co., 47 West St., 
New York, has been indicted by the 
Federal Grand Jury on charges of con- 
spiring to defraud the government 
through violation of the Volstead law. 

E. A. Biand, secretary of the Tan- 
ners’ Council of America, has been 
elected president of the New York So- 
ciety of Trade Secretaries. Mr. Brand 
has been prominent in trade association 
work for a number of years. Prior to 
directing the work of the Tanners’ 
Council he was engaged in foreign 
trade promotion work for the govern- 
ment. 

J. V. Finamore has organized the 
Paterson Dyestuff & Chemical Co., with 
headquarters at 134 Sheridan Ave., 
Paterson, N"! J. 

Complaints against several promi- 
nent oil companies charging them with 
forcing their customers into using ex- 
clusively their own oil tanks, and equip- 
ment have just been dismissed by the 
Federal Trade Commission. 

Edward Mallinckrodt, of St. Louis, 
has given $500,000 to Harvard Uni- 
versity for a chemical laboratory. 


News Notes 


4 

French occupation of the Ruhr now 

shows a net expense of nearly 10,000,- 
000 francs below receipts. To what 
extent this favorable balance is due to 
dyestuff seizures is not revealed. 

Improved transportation of news- 
print is about to make possible a 
printed sheet in New York 3 days after 
the paper is manufactured in the woods 
of Canada. With available stocks both 
at the mills and in the publishers’ ware- , 
houses extremely low, this fast freight 
service is expected to fill a real need. 

The Western New York section of the 
American Chemical Society held its an- , 
nual meeting at Oanisius College on 
May 29. W. H. Watkins addressed the 
meeting and the scientific moving pic- 
ture “The Einstein Theory of Rela- 
tivity” was shown. 

Sixty-five students in the mining en- 
gineering college, University of Pitts- 
burgh, Pittsburgh, Pa., are taking a 
month’s training in field work under 
the direction of Professors Henry 
Leighton and R. A. Sommers. Trips of 
inspection are being made to a num- 
ber of metallurgical plants. 

The Willard Gibbs medal was awarded 
Prof. Julius Slicglitx, University of 
Chicago, at a meeting held May 28. The 
presentation was made by Mr. Con- 
verse, founder of the prize. Professor 
Stieglitz spoke on “The Theory of Color 
Production in Dyes.” 

Simplification of asphalt varieties 

from 102 to 13 was decided on at a con- 
ference of producers and consumers 
held recently in Washington It was 
decided that the eighty-eight varieties 
of asphalt used for paving purposes 
could be reduced to nine, and the four- 
teen varieties used as brick and stone 
block fillers could be cut to four. 

The Appropriation Committee. 1 of the 
State Legislature, Austin, Te^., is con- 
sidering an appropriation of $1,526,600 
for a College of Mines and Metallurgy. 

A like fund is to be granted during the 
second year, or a total of $3,053,000. 

The Engineering Section of the Na- 
tional Council will hold its second meet- 
ing of the year at Detroit, Mich., in 
co-operation with the Detroit Safety 
Council on June 12. Problems of safety , 
in welding and cutting by various 
methods will be discussed. Industrial 
sanitation, especially with reference to 
prevention of infection due to use of 
cutting oils, will likewise be taken up. 

The New York Chapter of the Amer- 
ican Institute of Chemistry held its 
monthly meeting at Mucci’s, New York, 
on May 28. Problems of membership 
and publicity furnished the topic for 
the evening’s discussion. 

Advices from Washington state that 
customs receipts for the fiscal year up 
to the last week of May passed the half 
billion dollar mark and set a record for 
government revenues from this source* 





June 4 , 1923 


chemical and metallurgical engineering 


1003 


Development of Sources of Supply for 
Mangrove Bark and Extract 

Bark Found on All Tropical Islands — Manufacture of Extract 
.in Producing Countries Not Sufficiently Developed 


A VERY comprehensive report on 
mangrove bark and extract, with 
especial reference to sources of supply, 
has been made by H. M. Hoar, of the 
Research Division of tjfe Department of 
Commerce. The report says that man- 
grove extends as far north and south 
ns' the twenty-ninth parallel. It forms 
a dense growth in patches on the low 
coasts of all tropical islands. In the 
United States it occurs along the 
chores of southern Florida, at the mouth 
of the Mississippi River and on the 
coast of Texas. The low coast marshes 
of Porto Rico produce abundant supplies 
of mangrove, but, while used locally for 
both its wood and its bark, the industry 
has not yet reached an export basis. 
Mangrove barks constitute the greatest 
single source of tannin in the Philip- 
pines. Analyses prove Philippine barks 
as rich in tannin content as those used 
in the cutch factories of Borneo — in 
fact, the same species of mangrove are 
common to both regions. Notwithstand- 
ing the abundance of mangrove in the 
Philippines, there are no cutch factories, 
although the swamp area of one bay in 
Mindanao covers 25,000 hectares, which, 
estimating 25 tons of bark to the hec- 
tare, would yield a total of 025,000 tons 
of bark. With a 20-year rotation this 
should be sufficient, to supply a large 
factory indefinitely. Foreign markets 
for the bark have not been developed. 

Germany Formerly a Large Importer 

Prior to the war Germany was active 
in the exploitation of mangrove bark 
as a tanning agent. Its main source of 
supply was East Africa, whose barks 
seem to be richer in tannin than those 
of the East Indies. In the former Ger- 
man protectorate the bark was most 
carefully stripped from the living tree 
(stripped trees are said to renew their 
bark in four to six months) under the 
supervision of the forest department 
and prepared for export. The export 
of bark containing less than 45 per cent 
of. tannin was prohibited. 

Madagascar exported 21,938 metric 
tons of mangrove bark in 1913, the 
greater proportion of which was taken 
"by Germany. In 1917 its exports totaled 
only 3,410 tons. This decrease was due 
largely to lack of transportation facili- 
ties. Post-war exports, however, have 
not yet reached the 1913 level. While 
West Africa has extensive mangrove 
swamps, no serious attempt at bark 
collection has yet beeff made, except in 
British West Africa, where the industry 
is well established. Some years ago 
bark collection was started in Senegal 
by a French company, which allowed 
the trees to be cut down without mak- 
ing provisions for replanting, with the 
result that rapid erosion of the foreshore 
took place. The government prohibited 


further exploitation by that company. 
Stocks of mangrove bark in Burma 
were practically exhausted in 1919. The 
problem of working important areas of 
mangroves in the Andaman glands is 
receiving the serious consideration of 
the authorities. 

Manufacture of Extract 

The manufacture of extract in the 
principal countries producing mangrove 
hark has not been as effectively de- 
veloped as that of quebracho extract in 
Argentina and Paraguay. If, however, 
the industry could be promoted in those 
countries possessing abundant supplies 
of mangrove, not only the poorer grades 
of bark could be utilized but also the 
leaves, which contain considerable 
tannin. The leaves are rarely exported, 
owing to deterioration during transpor- 
tation. To avoid certain unfavorable 
chemical changes which the bark un- 
dergoes within 48 hours after cutting, 
it is considered essential to work it up 
as soon as possible. For this reason 
the factory should be located in or near 
the mangrove area. It requires 4 to G 
tons of bark to produce 2 or 2£ tons 
of cutch. The elimination of waste, 
greater convenience for shipment and 
saving^ in transportation costs should 
make /or further expansion in this in- 
dustry. 

In Dutch and British Borneo the 
manufacture of extract has become an 
industry of great importance. The prin- 
cipal factories are located at Pontianak, 
Rejang, Brunei, Kudat and Sandakan. 
The latter two are under Scotch con- 
trol. In 1919 the Netherland Indies ex- 
ported 3,547 metric tons of mangrove 
cutch, against 805 tons in 1918. 

The extraction of tannin from man- 
grove bark is a well-organized industry 
of East Africa. The interest which that 
region takes in its expansion is mani- 
fested in two recent concessions for ex- 
ploitation of mangrove forests in Portu 
guese East Africa and Madagascar, 
both of which contain provisions mak- 
ing it obligatory on the eoncessionnaires 
to inaugurate tannin-extract factories 
within certain specified periods of 
time. Statistics of exports of this prod- 
uct from East Africa are not available. 

The activity of the tannin-extract in- 
dustry in Colombia was evidenced by its 
exports to the United States of 2,075,-’ 
991 lb. of mangrove extract in !914, the 
only year for which statistics are ob- 
tainable. The principal factories are 
located at Cartagena and Sinu, each of 
which has an annual productive 
capacity of 3,000 tons. With, however, 
a world-wide reduction in industrial 
activities during the period of post-war 
depression, mangrove-extract produc- 
tion in Colombia has been greatly 
diminished. Both Venezuela and Brazil 


Eimer & Amend Honor 
Old-Time Employ eea 

Rudolph Zimmermann and Louis 
Moses, employed by Eimer & Amend 
fo$ the past 50 years, were tendered a 
golden jubilee celebration on June 1 at 
Cavanagh’s restaurant. The happy oc- 
casion also marked the completion of 25 
years or more of continuous service by 
the following twenty-four employees: 
E. Kuehnemunn, F. Lange, H. Ferber, 
I). Frattolillo, F. Kuebler, F. J. P. 
Arndt, II. E. Broestler, Albert Belling, 
J. R. Cahill, W. Deuvelsdorf, W. Dun- 
can, P. Effortz, William Harres, C. 
Klinger, T. Schnecke, H. F. Smith, B. E. 
Ulrich, II. Wachter, W. Then, M. F. 
Mai, Mary C. Lyden, Mazie Mejo, M. A. 
Magee and Louise Sormani. 

As a token of appreciation the direc- 
tors presented to each of the two em- 
ployees completing 50 years of faithful 
service a check for $5,000. Reviewing 
an old custom of the house, those com- 
pleting 25 years of service were pre- 
sented with suitably engraved gold 
watches. 

August Eimer, president of the com- 
pany, presided. The other directors who 
attended the celebration were: Otto P. 
Amend, vice-president; Carl G. Amend, 
secretary and treasurer; E. B. Amend, 
superintendent; A. O. Eimer, assistant 
treasurer; W. R. Eimer, assistant sec- 
retary, and Elenore Amend, director. 


Demand for Paraffin in 

Vera Cruz * 

Advices from Mexico state that there 
is a demand in the Vera Cruz district 
for paraffin to be used in the Manufac- 
ture of candles. Candles are universally 
used by the poorer classes for lighting* 
purposes, and the houses of the better 
classes, although equipped with electric 
lights, always have a supply of candles 
on hand for emergencies. A large 
Rumber of candles aie also used in the 
churches, it being estimated that dur- 
ing normal times candles to the vftjue 
of 10,000 pesos a month were used in 
the churches throughout the republic. 


manufacture mangiove extract for local 
consumption. 

Tannin Content of Mangrove Extract 

Mangrove extract if* imported in 
large blocks of a reddish-brown color 
and has a tannin content ranging from 
48 to 72 per cent, accordiag to country 
of origin. The higher grades come 
from East Africa and Borneo. Used 
alone, this extract yields a good, pliant 
workable leather, but of undesiraTJlt 
color. To modify this objection Germar 
tanners *blend it with myrobalans 
valonia, sumac and similar materials 
the British, with pine, oak and mimosf 
barks; and in France the favorite mix 
ture is: Mangrove bark, 30 per cent 
hemlock bark, 40 per cent; oak bark, 2( 
per cent; and mimosa bark, 10 per cent 
The French blend yields a superio: 
grade of leather with an excellent colo: 
for general use. 
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Facta and Figures 
That Influeftce Trade 
in Chemical Products 


Market Conditions 


Current Prices 
Imports and Exports 
The Trend of Business 
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Continued Slow Demand Depresses Prices 
for Arsenic and Calcium Arsenate 

Contract Holders Slow to Take Deliveries — Copper Sulphate Sells at 
Lower Levels — Imported Caustic Potash Weak — Sal Ammoniac 
Reduced — Prussiate of Soda Reaches New Low — 

Bichromates Continue Strong-Permanganate 
of Potash Irregular but Sells at Advance 

R EDUCED buying orders and large featured by placing of contracts for 
supplies of imported materials have sulphate of ammonia. Nitrate of soda 
continued as factors in the local market, has met with only moderate buying in- 
This has resulted in further shading Lerest and other fertilizer materials 
of prices and a buyers market is re- have found the usual seasonable con- 
ported for many commodities. Holders ditions prevailing. Potash salts have 
of foreign-made oxalic acid have received considerable attention and Muriatic Acid -Buying orders have 
granted concessions and the same holds large orders are reported as about to fallen off in volume and a quiet week 
true for imported caustic potash, prus- be placed. was reported. Stocks, however, are 

siute of soda, copper sulphate and sal ... light and some producers are using 

ammoniac. Arsenic also is listed among A their output to take care of contracts, 

the materials which have presented a Acetic Acid — The various grades Prices arc quoted at 90c. @$1 per 100 lb. 
weak appearance. This appears to be have come in for more attention and in for 18 deg. in tanks, with the 22 deg. 
due .to failure of consumers to buy in different quarters it. is reported that acid held at $1.75(5)$2. 
the volume expected and the increase the movement to consumers is satis- Oxalic Acid— Lack of consuming 
in unsold supplies held by local im- factory. There has been no change in interest has weakened values for im- 
porters. The position of calcium ar- asking prices, but with producing costs p 0r ted grades. Holders have been will- 
senate also has a bearing on arsenic holding up, the situation looks firm as \ nff to shade prices in order to lessen 

as the firmer has not been moving up long as buyers show a willingness to stocks on hand and there were open 

to expectations and calls for deliveries take on supplies. Quotations are? 3.38c. quotations at 13c. per lb. Even at the 
against qpn tracts are not satisfactory, per lb. for 28 per cent; 6.75c. per lb. ] ower prices there was no activity 

Predictions of a larger call for ^ii^enic for 56 per cent, and 12 (a) 12.78c. per lb. among buyers and only small lots were 

and arsenate, during June, are heard for glacial. said to be moving. 



lrut there is no real indication, as yet, 
of the accuracy of such predictions. 

Many domestic chemicals are holding 
a firm position. High producing costs, 
scarcity of labor, sold up condition ol 
producers, and a Continued period of 
actjye buying, are the principal reasons 
given for this strength in prices. 
Among the acids sulphuric and muriat e 
are very*firm due to the unusually large 
volume of business booked earlier :n 
the season. Acetic #eid also is held at 
the advanced price level which went 
into effect a few weeks ago. Bichro- 
mates have been advanced 14c. per lb. 
in the past 2* months and some pro- 
ducers are practically out of the market 
at present. Scarcity of labor undoubt- 
edly has restricted production of bi- 
chromates and competition among 
sellers has been practically eliminated. 

Official figures show that exports of 
* chemicals in April were about the same 
in value as for the month preceding. 
The soda products figured prominently 
in the export totals. At present export 
vlemand for chemicals is not heavy. 
Caustic soda, which was shipped to 
various countries earlier in the year, is 
still moving well but new orders for 
’ June and July shipment are not coming 
to hand in a large way and prices have 
eased off but are still too high to arouse 
interest in markets abroad. 

Agricultural chemicals have been 


Boric Acid — Call for export is said to 
he very light but a fairly steady move- 
ment to domestic users has kept stocks 
from accumulating and in general the 
market is regarded as healthy. The 
quotations of producers are well main- 
tained at 10(a)ll£c. per lb. with the 
range varying according to container. 

Citric Acid — Different reports are 
heard about supplies of domestic makes. 
In some cases it is stated that pro- 
ducers are behind with contract deliv- 
eries while other reports say that im- 
ported material is of no interest, 
because of its high price and because 
domestic goods are offered freely enough 
to fill consuming requirements. The 
lowest price heard for imported was 
52c. per lb. on spot and shipments are 
higher than the spot price. The move- 
ment of prices seems to depend on de- 
rm and as a larger buying movement 
would hAvc a strengthening effect. Do- 
mestic is still quoted at 49(5)50c. per lb. 

Lactic Acid— Foreign offerings have 
been too high in price to be much of a 
factor and the market is in control of 
domestic producers. Moderate sized 
amounts are moving well and values 
are well maintained with sellers quot- 
ing: 44(5>5*c. per lb. for 22 per cent 
dark and 54@64c. per lb. for light; 
94(q)104c. per lb. for 44 per cent dark 
and 114(5) 124c. per lb. for light. 


Sulphuric Acid — Some of the large 
consuming trades are not so active at 
present and call for this acid is less 
urgent than a short time ago. However, 
producers, for the most part, have had 
no chance to accumulate stocks as con- 
tract deliveries still take up the bulk 
of production. Prices are 'firm at $9.50 
(«) $12 per ton for 60 deg. and $15@$16 
per ton for 66 deg. 

Tartaric Acid Domestic grades are 
reported to be strong at an inside price 
of 371c. per lb. Imported was rather 
easy and offerings were on the market 
at 364c. per lb. with intimations that 
on firm bid, odd lots could be picked up 
under that figure. 

Potash 

Bichromate of Potash— Buyers are 
not keen to trade heavily at current- 
prices but sellers are not burdened with 
stocks and there is no sign of weakness. 
First hands are holding 114c. per lb. as 
an inside quotation and resale material 
is not a factor in the present market. 

Caustic Potash— This material was 
offered freely by importing firms at 74c. 
per lb. and the market for foreign goods 
has failed to gain any strength. Hold- 
ings on spot have been difficult to dis- 
pose of and while some shipment quota- 
tions have been above the spot selling 
price, they had no effect on buyers or 
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sellers. Some^actors say that foreign 
markets are very anxious to keep up 
volume of sales and selling pressure 

may keep up for some time. 

• 

Carbonate of Potash— Buyers were 
still able to do 6Jc. per lb. in the spot 
markeUfor 80-85 per cent and forward 
positions also were offered at that price. 
Hydrated 80-85 per cent was quiet and 
easy with 7Jc. per lb. given as repre- 
senting the price for spot goods. On 
shipments 7 it*, per lb. also was quoted 
but this figure wa.^said to be subject to 
some shading. Some offerings of 90-05 
per cent* are said to be on the local mar- 
ket at very attractive prices, in fact it 
has been quoted as low as the 80-85 
per cent. 

Permanganate of Potash While some 
sellers report prices as irregular with 
the tone easy, there was an attempt to 
stabilize values and many sellers were 
asking 19c. per lb. In fact at least one 
large lot was sold at the 19c. per lb. 
level. The shipment market was dull 
and merely nominal in the absence of 
buying interest. Many hold that prices 
will decline considerably from present 
levels but if anything the market ap- 
peared firmer than last week. 

Prussiate of Potash- -Red prussiate 
was very quiet and no change of im- 
portance was noted. There is some dif- 
ference in price according to sellers 
with 65c. to 68c. per lb. covering sellers’ 
views. Yellow prussiate has not been 
moving well for some time and buyers 
are interested only when prices are 
made attractive. The spot market is 
held at 86(^36^*. per lb. with shipments 
little better than nominal around the 
spot prices. 

Sodas 

Soda Ash — New business is not heavy 
but is fair considering present trading 
standards. Withdrawals against con- 
tracts are going on steadily and this 
absorbs large quantities. As a result 
producers are not carrying large stocks. 
Prices are firm with producing costs 
said to Ijave advanced since the present 
price schedule was adopted. Quota- 
tions remain at 1.20c. per lb. in single 
bags for carlots at works and 1.40c. per 
lb. in bbL, basis 48 per cent. 

Acetate of Soda — Only moderate de- 
mand has been reported for several 
weeks and judging from a supply aVi 
demand basis there is nothing in sight 
to bring about a recovery in prices. 
Sellers offer spot goods at 5i(o)6c. per lb. 

Bichromate of Soda — There is un- 
doubted firmness in the market. Some 
sellers are not offering freely and some 
of the leading factors are holding out 
for 9c. per lb. for carlots with the usual 
advance for less than carlots. Stocks 
do not appear to fte large in any quarter 
pnd reports of diminished output are 
borne out by the inability of certain 
sellers to take on orders for prompt 
shipment. Fair yiquiry is reported but 
higher prices have curtailed interest in 
large lots. 

Caustic Soda — Improvement in export 
business has not been noted and while 


prices are subject to some negotiation 
there was an easier feeling, especially 
with reference to the so-called outside 
brands and as low as 3.224c. per lb., 
f.a.s. New York, was heard. For 
standard brands the quotation was held 
at 3.35c. per lb., f.a.s. Deliveries to 
domestic consumers remain of good 
proportions and the price is steady at 
2ic. per lb. for carlots, works, basis 60 
per cent. For spot material the quota- 
tion is 3Jc. per lb., flat. * • 

# 

Cyanide of Sgda — A lar^e lot of im- 
ported cyanide was sold during the 
week at 20c. per lb. Demand has not 
been active and the price for imported 
while generally held at 20Jc. per lb. and 
upward is subject to shading on desir- 
able business. Domestic ^makers are 
holding their goods at 22 (a) 23c. per lb. 

Fluoride of Soda — Sales of imported 
goods were reported at 9c. per lb. with 
9(a)9£c. per lb. covering the prices 
asked. The market as reported was 
inactive with scattered inquiry. Domes- 
tic fluoride is not a factor in the local 
market and is quoted at 10i@llc. per lb. 

Prussiate of Soda — Producers of 
domestic grades have announced a price 
of 16c. per lb. for June deliveries. De- 
mand has fallen off and weakness in 
price has failed to bring about any 
large buying. Imported prussiate was 
decidedly weak and as low as 15c. per 
lb. chuld be done according to local 
handlers. Competition between domes- 
tic and foreign sellers is keen and the 
market is not in a position to with- 
stand selling pressure. 

gSuIphide of Soda — There is a firm 
tone to the market for domestic mate- 
rial and fused is well maintained at 44c. 
per lh. and broken at 54c. per lb. 
Crystals are in small supply and are 
quoted at 2Sc. per lb. Imported sul- 
phide is less firm in tone and prompt 
shipment is reported as available at 
3£c. per lb. For spot imported tfce 
lowest figure heard is 3.60c. per lb. 

Miscellaneous Chemicals 

Arsenic— The fact that buying has 
not improved to the extent expected is 
a disturbing factor. Large lots had 
been imported in recent weeks and a 
good part of these arrivals were not 
sold hut were held to take care of the 
demand which had been predicted would 
follow. So far this demand has been 
far from as heavy as predicted. Some 
holders of contracts also are slow in 
ordering out goods and prices are sag- 
ging as certain holders get tired of 
carrying stocks. There were offerings 
on spot as low' as 1 4c. per lb. and even 
this price w r as not considered stror^g by 
some members of the trade. Domestic 
arsenic is passing direct to consumers 
and has not been much of a factor in 
the spot market. Prices for domestic 
have been under the levels openly 
quoted for spot material. Producers 
quote shipments over the last half of 
the year at 11c. per lb. and July ship- 
ment at 12Jc. per lb. 

Bleaching Powder — While new busi- 
ness is not heavy there is a steady 


delivery against ^ld •orders and pro- 
ducers are not forced to press matters 
in view of the ready* absorption of 
stocks. Prices are steady at 1.90c. per 
lb. for large drum* at works. 

► Cream of Tartar— The market is 
easy in tone with imported material 
offered freely and buyers are not taking 
on much. Spot prices are 25l@2Gc. per 
lb. and forward positions are offered 
about 1<*. per lb. under the spot levels. 

Calcium Arsenate— 1 Very little if any 
improvement in demand was reported 
last week and despite reports that June 
would bring out a better call for stocks, 
the market has been easy in tone. The 
open quotation is given at 16c. per lb. 
but this could be shaded materially and 
the actual trading basis was largely a 
matter of private terms between buyer 
and seller. 

Copper Sulphate A sale of imported 
copper sulphate was reported at 5c. per 
H>. There is very little stability to 
prices for goods of foreign origin and 
while some holders are refusing to sacri- 
fice, others are willing to meet buyers’ 
ideas in order to get rid of stocks. 
Open quotations for imported in the 
latter part of the week ranged from 
5.10c. per lb. to 55(c. per lb. with the 
range depending on seller and make. 
Domestic goods were held at 5.90c. per 
lb. for large crystals. 

Chloride of Barium -The market is 
suffering from the lack of interest 
taken by consumers and prices are not 
holding any too steady. Quotation are 
given at $85(5)$90 per top for spot or 
futures, but reports are heard to the 
effect that bids under the inside figure 
have found acceptance. * 

Formaldehyde — First-hands reported 
a steady market and maintained prices 
at lfj(a)15ic. per lb., the inside figure 
obtaining on round-lots. The demand 
was moderate only, and it was reported 
that a few odd lots held by second- 
hands could hav£ been secured at 144(3) 
14^c. per lb. m 

Sal Ammoniac -Further reductions 
in price were heard for imported goods 
and 6c. per lb. was given as the figure 
at which buyers could operate. Do- 
mestic maker^ were holding nominally 
unchanged at 74@78c. per lb. with gray 
at 8(a)81e. per lb. f.o.h. works. 

1 

Alcohol 

Producers reportetk a fair volume of 
business and prices for the denatured 
ruled steady at the recent advance. . 
Several small parcels of ' denatured 
arrived at New York from tttC West 
Indies. The special grade, formula No. 
1, held at 3Hc. per gal. in drums, the 
customary premium obtaining for 
wooden containers. The formula No. 1* 
completely denatured, held at 43c. per 
gal,, in drums. The market for ethyl 
spirits was nominally unchanged on the 
basis of $4.70 per gal. for the 19*0 
proof, U. S. P. Methanol was un- 
changed, closing at $1.18 per gal. on the 
95 per cent and $1.20 on the 97 per cent. 
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Coal-Tar Products 

Spot Phenol and Naphthalene Unsettled on Freer Offerings 
Benzol Easier — Solvent Naphtha Holds Firm 


T HE volume of new business placed 
in the coal-tar division of the chem- 
ical market did not come up to expecta- 
tions and with selling pressure in evi- 
dence in some of the items in the list- 
prices appeared to be more or less un- 
settled. Interest centered in phenol and 
scattered lots held by second hands sold 
at prices ranging from 45(60 50c. per lb. 
Rumors were about to the effect thut 
new production would soon come out at 
comparatively low prices and this 
frightened some holders of spot goods. 
In naphthalene the market was easy and 
sales of flake were put over at Hie. per 
lb. The recent reduction in gasoline 
finally did bring out a lower range of 
prices on benzene and from all indica- 
tions offerings were plentiful at the 
recently reduced level. In solvents, 
however, the situation continues to favor 
sellers and while no price changes were 
announced some traders felt that a 
higher trading level was not at all out 
of the question. Salicylic acid was in- 
active and prices in several quarters 
were considered barely steady. Several 
shipments of pitch arrived from English 
ports during the past week, hut, upon 
investigation, it was learned that this 
material was not a coal-tar product. 

According to official figures exports 
of coal-tar products from the United 
States for the first quarter of the year 
were valued 4it $2,761,118, which com- 
pares with $1,810,1131 for the corre- 
sponding period a year ago. Most of 
the exports consisted of crudes. Pro- 
ducers say that domestic business over 
the Tirst quarter also gamed consider- 
ably, contrasted with the corresponding 
period a year ago. 

Aniline Oil -Trading last week was 
inacti\e, but leading ipakers continued 
to quote the market as steady on the 
basis of* 16c. per lb. on carload lots, 
immediate and nearby delivery. 

Aniline Salt While several handlers 
held out for 23i(«4Mc per lb. in the salt, 
others offered supplies frjjely at 23e. per 
lb. Demand was quiet. 

Benzaldehydt — With not much avail- 
able on spot the market ruled steady. 
The lull in trading*had little or no in- 
fluence upon sellers, who continued to 
quote on the basis of 75c. per lb., nearby 
delivery. * 

Benzene lnci eased competition with 
gasoline was reflected in easier prices 
oy ben&cne and it develops that leading 
interests lowered prices a short time 
ago. The 90 per cent grade* was offered 
by leading producers at 25c. per gal., 
tank, cars, f.o.b. works, with the pure 
at 27c. per gal., m tank cars, f.o.b. 
works. The pure in drums, on spot, 
closed nominally at 3 0(5) 32c. per gal. 

' Creosote— There were offerings of the 
25 per cent for immediate shipment at 
26c. per gal. Demand was slow and 
prices were barely steady. 


Cresylic Acid The market for cresylic 
was unsettled all week so far as second- 
hand offerings were concerned and clos- 
ing prices were more or less nominal, 
depending upon the seller and quantity. 
On the 1)7* {K*r cent grade there were 
offerings on spot at $1.19 per gal. Do- 
mestic producers had nothing to offer 
except on contract to regular con- 
sumers. There were no new develop- 
ments in connection with the tariff situ- 
ation. 

Dimethylaouline — Producers reported 
a steady market for this intermediate, 
the output apparently being well taken 
care of. Prices were repeated at 42(w 
43c. per lb., prompt and nearby delivery. 

Naphthalene— An irregular market 
was witnessed on flake for immediate 
delivery and offerings late in the week 
could be located at 8.1c. per lb. In fact 
several lots sold at this figure. Demand 
was inactive, the weakness in foreign 
crude restricting business. New con- 
tract prices by domestic producers were 
not announced, but it was intimated that 
the quotations will show a higher trad- 
ing level contrasted with last year’s 
contract basis. Imported crude for ship- 
ment settled around 31@3£c. per lb. 

Phenol Sales of U.S.P. phenol went 
through in outside channels, for lm- 


French Chemist Claims ’ 
He Can Dissolve Coal 

A process has been devised wherelm 
coal can be dissolved much in the same 
manner as sugar dissolves in water, ac- 
cording to an announcement made be- 
fore the Pans Society of the Chemical 
Industries by A. Kling, director of the 
Parisian Municipal Chemical Labora- 
tory. The experiments were conducted 
in co-operation with Florentin and 
Pictet. Dr. Kling contends that they 
succeeded in suspending a pure pul- 
verized coni in earburetted hydrogen 
and by subjecting it to pressure and 
heat a solution resulted from which 
motor fuels and other products can be 
made. 

What I» Standard Newsprint? 

The definition of standard news- 
print, made necessary for the purpose 
of admitting that commodity under the 
free list of the tariff act, has been diffi- 
cult to make. Newspaper Interests 
have protested the tentative formula 
sug$*sted by, Secretary Mellon. This 
formula defined standard newsprint as 
a commodity weighing approximately 
32 lb. to the ream, 24 x 36 in., and 
composed of a mixture of mechanically 
ground wood pulp and suipmte pulp in 
the relative proportions of 80 per cent 
and 20 per cent. Clauses for taking 
care of slight variations were also in- 
cluded. It is expected that despite the 
delay occasioned by the protest the final 
ruling will soon be issued. 


mediate delivery, as low .as 45c. per lb., 
which compares with 50c. per lb., the 
settling price a week ago. The market 
on re-sale goods was irregular and 
prices at the close were considered fo 
be little more than nominal. It was 
rumored that new production could be 
purchased for deferred delivery at prices 
considerably belovy 28c. per lb., and this 
kind of talk brought out a feeling of 
uneasiness and restricted business to a 
minimum. 

Salicylic Acid— No further price 
changes were announced, but factors 
reported a quiet market with thp under- 
tone barely steady, due, in part, to the 
easier feeling in phenol. One promi- 
nent producer offered the U.S.P. grade 
at 45c. per lb., while others named a 
price of 40c. per lb. Some traders 
raised some questions about the 40c. 
quotation, claiming that round-lots 
could not be obtained at this figure. 
However, as no inquiry developed for 
round-lots the “argument” could not be 
settled. 

Solvent Naphtha— Large producers 
say that there is a ready market for 
all of the solvent naphtha available and 
they regard the general situation as 
firm. Nominal quotations were re- 
peated at 27 (a) 3 2c. per gal., the insr’e 
figure prevailing on tank car business. 


Latest Quotations on 
Industrial Storks 

Ait UedlUtloli 

Last 
Week 
til 4 

Tins 
Week 
6 1 J ( 

\ Hint Phem D\» 

♦> 8 £ 

110 

19* 

4 2 £ 

Allied ('hem X Dm' pld 

lie 

Am Ait ('hem 

1 1 1 

\m Ak ( 'hern pfd 

4« 

American (’otlon oil 

98 


American Ootton Oil, pfd 

i 11 

1 < * 

5* 

Am Dr uk Syttd 

r> a 

Am Linseed P<> . 

28 

ft 

26 0 

Am Linseed Po , pfd . 

61 

Am Smelting & RoflninK 

r» o 8 

Am Smelting & ReflninK, 

pfd 96 4 

98 


w i .Li 

.4 b i 

Atlas Powdci 

170 

•170 

Atlas Powder, pfd 

9U 


('use in Po of Am 

. *60'' 

•60 

(Vi lain-Teed Products 


*40 

(’ommcieial Solvents . 


28 

('orn Products 

.... 126| 

131* 

Porn Products, pfd . 

... 118 

118 

Davison Client 

. 28 £ 

2 ( 1 

Dow Phem Po 

Du Pont f/e NemoUts 

. . . 46 

46 

. 128i} 

l'»6< 

Du Pont tie Nemours, db 

86 

85 

Freeport -Texas Sulphur 

m 

1 4 i 

(liUdeti Po 

8J 

8^ 

Grasselli Phem . , 

.. *180 

133 

( Irasselli Phem, pfd . . 

. . *103 

101 

Hercules Powder 

. UP 

105 

Met cult's Powder, pfd. . 

.. . 105 

105 

Hevdcli ('hem 

8 

2 

lnt’1 Ak Phem Po , 


5 A 

lntl Ak Phem Po., pfd 

. . 161 

17 

lut’l Nickel 

. . ni 

1 l 

int’l Nickel, pfd 

79 

78£ 

irt’l Salt 

... *90 

•90 

Mathicson Alkalr . . . 

.. . *140 

49 

Merck & Po . . . 

86 s } 

87 

National Lead . .. . 

. .. 1123 
. 112 

124 

National Lead pfd. .. 

1124 

New Jersey Zinc . . . 

... 162 

162 

Parke Davis & Po.. . A 

. 81 

•81 

Pennsylvania Sail 

. . . 88 

88 

Procter & (lanrble 

•14(1 

*140 , 

Shei wiii-Wllliams 

. . 283 

*29 

Sherwin-Williams pfd 

.. .*101 

•101 

Term Popper & Phem. . 

.... 9{ 

n 

Texas Gulf Sulphur... 

. . . 603 

623 

Union Carbide ... 4 

. . 56 1 

584 

United Drug 

. . . . 80 

80 

U S. Inti Alcohol 

■ 511 

56 

Va.-Par. ('hem. Po. . . . 

10 

10 

Va.-Par. ('hem. Po., pfd 

30 

27£ 


•Nominal Otln*r quotations based on last 
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•Vegetable Oils and Fats 

Linseed Dull and Easier — Crude Cottonseed Steady — China Wood 
• . Declines— Tallow Slightly Higher 


B USINESS showed no improvement 
and an easier feeling prevailed in 
most quarters of the vegetable oil trade, 
(’rude cottonseed was a shade firmer 
than a week ago, while tallow actually 
sold at a slight ‘advance, but these de- 
velopments were more than offset by 
the unsettlement in l disced, china wood, 
coconut agd palm oils. Traders were 
interested in the oil seeds situation, 
especially the new crop developments in 
cotton. Advices from Europe indicated 
that business in vegetable oils was any- 
thing but satisfactory. Easier prices 
were reported in hogs, in the western 
markets, which was reflected in the un- 
settled market for lard. 

Linseed Oil — Demand was dull and 
with seed markets lower the undertone 
at the close was easy. There were offer- 
ings of prompt shipment oil on the basis 
of $1.12 per gal., carload lots, cooperage 
included, but most traders in the do- 
mestic product continued to quote $1.14 
per gal. On second-half of June busi- 
ness, however, several crushers stood 
icady to trade at $1.12 per gal., with 
a possibility of shading this figure on a 
firm bid. July oil was offered at $1.04 
per gal., in cooperage, with August 
forward at $1 per gal. Large consumers 
showed no buying interest in futures. 
'Thf* absence of new business will do 
much to ease the supply situation and 
it seems altogether probable that stocks 
•of oil will be something like normal in 
another month or so. During the past 
week foreign oil for prompt shipment 
from New York was offered on the ex- 
•dock basis of $1.02 per gal., in cooper- 
age, duty paid, one lot of approximately 
1,000 barrels pressing on the market. 
English oil for June shipment from the 
other side was offered freely at $1.02 
per gal. landed weights, duty paid, c.i.f. 
New York. London cables reported dull 
trading in dll of the British as well as 
•Continental markets. Offerings of 
•Argentine seed increased, while Indian 
sellers also appeared more anxious for 
business. During the week piwviou* 
28,000 bushels of Indian seed were 
shipped to the United States. The 
stocks of flaxseed at Minneapolis in- 
creased to 19,236 bushels in the past 
week, which compares with 9,396 
bushels a week ago and 62,617 bushels 
on the corresponding date a year ago. 
Minneapolis reported dull trading in lin- 
seed meal, the market settling around 
$37 per ton. New York exporters said 
that foreign inquiry for cake was ab- 
sent and prices of $33(3)$34 per ton 
f.a.s. were wholly nofninal. 

Cottonseed Oil— The option market 
on the Produce Exchange was a narrow 
.affair, yet prices held remarkably steady 
considering the small volume of sales 
and the irregularity in competing oils 
and fats. The developments in cotton 
were not considered favorable and the 
•.speculative element refused to operate 


in the new crop months on an extensive 
scale. The spot position in prime sum- 
mer yellow oil settled around 11.80c. per 
lb., bid, which compares with a 10c. 
market on October and 9c. for Decem- 
ber. Traders look for no 1 important 
movement in ola crop prices, notwith- 
standing the facf that the Statistical 
position is extremely tight. Cash trade 
in oil was inactive, while business in 
lard compound also was slow. Several 
cars of crude oil actually sold at 10c. 
per lb., f.o.b. nulls, an advance of 4c. 
from* the nominal price named a week 
ago. The offerings of crude were 
scanty. Nothing was heard in connec- 
tion with new crop crude oil. Bleach- 
able oil for prompt shipment from Texas 
common points closed nominally at I04c, 
per lb. 

China Wood Oil The feature in the 
market was the easier position of fu- 
tures. There were offerings of July- 
August-September shipment from the 
Pacific coast at 19c. per lb., but this 
failed to bring out any buying interest. 
Spot oil in New York was available at 
2. r >4(5>28c. per lb., the inside figure ob- 
taining on a tank car. 

Coconut Oil Several cars of Ceylon 
type oil sold for prompt shipment from 
New York at Kile, per lb., which price 
prevailed up to the close. Trading, 
taken^as a whole, was inactive, and the 
undertone easy in sympathy with copra. 
On the Pacific coast there were offer- 
ings of nearby oil on the tank car basis 
of 8c. per lb., with forward material 
available at 7gc. per lb. Copra was 
offered at 4ifc. per lb., c.i.f. Pacific coast 
ports, and at 5c. per lb., c.i.f. New York. 
It was reported that buyers’ views were 
nearer 4.4c. per lb., c.i.f. coast. 

Corn Oil The market for crude was 
up a little in the west, last sales going 
through at 94c. per lb., f.o.b. point of 
production. This quotation represents 
a gain of 4c. 

Olive Foots - There were sellers at 
9(ri)9£c. per lb., spot, with business dull. 
On futures the market for prime green 
settled at 9c. asked. 

Palm Oils — The market was inactive, 
but the slight recovery in tallow brought 
out a better feeling. Lagos settled 
nominally at 78 @7 4c. per lb., with Niger 
at 7(g)7|e. per lb., the price depending 
upon the position. 

Menhaden Oil- Chesapeake Bay ad- 
vices indicate that only one-half of thb 
fleet of 46 boats took part iif the first 
week’s fishing operations. A fair catch 
was reported. The market for oil was 
dull so far as new business was con- 
cerned, but traders continued to quote 
50c. per gal., tank cars, f.o.b. factory. 

Tallow and Greases -The sale of sev- 
eral hundred drums of extra tallow was 
put through about a week ago at 78c. 
per lb., an advance of 4c. Offerings 
were not pressing on the market, but 


inquiry at the advance fell away quite 
perceptibly. Soapers refused to antici- 
pate their wants. Yellow grease was 
steady, closing nominally at 7c. asked 
on low acid stock, Oleo stearinc held 

9c., the last trading basis. 

Miscellaneous Materials 

Glycerine— Reports on the Condition 
of the market were conflicting, but most 
traders regarded the situation as a little 
more favorable, especially where the 
C. P. grade was concerned. Some con- 
tract business was put through around 
17c. per lb., in drums, carload lots. In 
the middle west 0. 1\ was offered at 
164c. On a brand not so well estab- 
lished there was a possibility of doing 
164c., New York. The dynamite grade 
was inactive and nominally unchanged 
at 153(o)16c. per lb. Soap-lye crude, 
basis 80 per cent, closed at 11c. asked, 
loose, New York. An odd car or so 
sold during the week at concessions. 
Western producers held out for 104c. 
on the soap-lye. Saponification, 88 per 
cent, closed nominally at 124 (a) 124c. per 
lb., loose, with no sales reported. 

Naval Stores- The market developed 
further weakness and toward the close 
spirits of turpentine stood at $ 1.00(a) 
$1.08 per gal. Demand was quiet, both 
in an export and domestic way. South- 
ern markets were subjected to a little 
pressure. Rosins did not change much, 
the lower grades closing at 
per bbl. 

Chalk- Importations have been heavy, 
but demand continues satisfactory and 
quotations ruled steady at # $5(g)$5 .1)0 
per ton, cargo basis, c.i.f. New York. 

Shellac — Early in the week prices 
went off a little, but later offel’ings were 
not so plentiful and with Calcutta ad- 
vices slightly firmer the market steadied 
a little. ^Buying was hand-to-mouth in 
character and traders appeared to show 
no desire to book ahead under present 
^conditions. T. N. on spot settled at 
58(g) 59c. per lb. ^Bleached, bonedry, 
closed at 72@73c. per lb. Superfine 
orange was offered at G4(S)65c. p(fr lb. 

Lithopone — Domestic producers ad- 
mit that business has slowed»up a bit, 
but with no change in basic material 
they continue to # quote from 7@7ic. 
per lb., carload lots, the inside figure 
obtaining for the material put up in 
bags. 

White Lead, Etc.— The metal held at 
7.25c. per lb., New York. Since the 
reduction in pig lead prices, which oc- 
curred about a month ago, corroders 
have not altered prices for the pig- 
ments. Business in white lead has been 
quite active and this accounts for the 
steady position of the leading produ^rs. 
Dry white lead, basic carbonate, held 
at 9tc. *per lb., # in casks, round-lots. 
Dry red lead held at 118c., in casks. 
Litharge was unchanged at 10J@11C. 
per lb. 

Zinc Oxide — Prices were repeated at 
8c. on the lead free and 7@74c. on the 
10(g) 35 per cent leaded, American proc- 
ess oxide. French process held at 98c. 
on the red seal, in bags. The market 
was steady. 
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Beltfo Paper Co., of Montreal, whnfn 
is passing into Canadian control, shows 
average net earnings after maintenance 
and repairs of $1,742,570 for the past 
four years, and $1,989,054 for eight 
months ended April SO. 

American Druggists Syndicate has 
notified stockholders change in par 
value of capital stock from $10 to $50, 
recently authorized at a special meeting 
of stockholders, cannot be carried out, 
owing to fact publication of notice 
has not been legally complied with. 
This will necessitate another meeting 
to properly authorize the change, for 
which due notice will be given. 

Glidden Co. and subsidiaries for six 
months ended April 110, 19211, show net 
profit of $445,100, after interest, fed- 
eral taxes, reserve for contingencies 
and depreciation. Company states that 
fiscal year begins November 1, and con- 
sequently above statement covers oper- 
ations during five cold and unseasonable 
months of the year. Business for the 
last six months covers the real paint 
and varnish consuming months. 

Formal transfer of Acme Cement 
Plaster Mills at Acme has been made 
to the Certain-teed Products Corp. of 
New York. 

Special meeting of stockholders of 
Standard pil Co. of New York, sched- 
uled for last week, to approve proposed 
increase in authorized capital stock 
from $2255)00,000 to $1100, 000, 000 of $25 
par, was not held as not sufficient 
jfToxies were received to comply with 
statutory provisions. 

The balance sheet of the Pacific Oil 
Co., covering operations in 1922, shows 
a surplus of $11,792,226 after depre-* 
ciation, depletion, federal taxes, etc., 
equivalent to $0.37 a share on its 
3,500,000 shares of outstanding no par 
value stock. In 1921 net income 
nmountetf to f $16,261,292, or $4.64 a 
share on the stock. 

The United Dyewood Corporation re- 
ports for the past year’s operation a 
balance of $1,816,212 available for 
dividends on tljp common stock. This 


A( Il>8 -*9 <1 1 cjvmIic. London, 
laid Co. , 280 bx. formic and 30 esk. oxalic, 
Uotordam, W. R. Greeff & Co., 183 
rjesylic, Liverpool, Order , 300 keg. tar- 
t.nie, London, Russian Product* Co, • ,, o 
esk. rifr'ie, Palermo. K F Downing k < <> . 
I, Mr csk, Palermo, \V. .Wilbers. Ho esk 
t.utanc, I'tilcrmo, order, PMi csk citric, 
Palermo, *ufdrr 

1.MWOMI M--2H }>kn4 (‘.••rboriale. Liver- 
pool, Rrovvn Pros & Co. 

.11,( 011111,-21111 IrbJ. •'Aiecjbo, C IWt na 
AKSKMC -l II csk , Liverpood, order, 

I no hid . Tampico, Am Metal <’o. 

A K It K H TO N — 12 3 0 bg., Soul hliampt oil, W. 

I ) < 'r ornjuon Ar ( ’o 

HARII >1 HIISOXIDK 63 cylinders, 
Ha Me, Malllnckrodt Chert) Works. 

CMIPIIOR 100 cs., Hamburg, A Oehse 
< ’<> * 

(’ASKIN’— 208 bg , Bombay, (’aselm Mfg 
Co , l <; ;j bg , Bombay, ord< r , 117 bg^, 

P.uerms Aires, Equitable Trust Co., 11*07 
bg , Pan m>s Aires, Kulbdejseli I’orp . H*3 
Uy , Havre. N. Y Trust <’o 

CIOKIt M, FLFORIRE — 10 esk , Hamburg. 
Pfaltz Ar Bauer. 

( II KM ICALH — 12 t s , \ntwerp, Vande- 
gnft A: Oo . 107 pkg.. Rotterdam, order, 
•id csk . Bremen, Uoessler Ac Haaslachei 
(’beni ('o . 38 esk, Bremen, Order, 120 
esk, \t weastb , 17 Hills Son & *'u , 32 
Mil , Hamburg, A Murphy Ar Co , 45 bbl.. 
llambuig, Koessbi At Hasslaelier ('hern 

COM) RH- -22 es. dr a . London, U F 
I *o wm ng A- Co.; 10 esk., Li\ert*ool, Order . 

I esk aniline, Havre, living Rank-«’ol. 
'Pi ust Oo , 12 pkg do,, Havre, W Sykes 
A: Co , 6 esk, Havre, 1! Bernard, I* esk, 
Havre, II It Ackerman, 22 esk, Havre, 
HtigV (’o , 121* esk., ILixh, ('il>a Co , 2 
bbl , Antwerp, 15 Bernard, 12 pkg Jlau’*, 
living Bank-Col. Trust ('o . 0 esk . Rotter- 
dam. II A. Metz At Oo , r. pkg , Itottet (lain, 
orgnnie Products Co.. 21 es , Hamburg, 

17 <’ Foster, 40 esk, Hamburg, KuttroJI, 

I Mekliai dt Ar Oo , 6 csk, llambuig, H A. 
Metz Ar On. , Id esk., Hamburg, 11 K Jolm, 
in esk , Hamburg, I7(iullablc Trust <’u . 
13 esk dr\, Soutbampton, Stanlex Hogget I, 
Lie , 1 2 6 esk aniline, Havre. Oiba Oo . 20 
bbl di\, Havre, Retehatd-Ooulslon, Ine , 

II esk earth Hamburg, lb ichard-Oo* lston, 
lru . 

COPPER SI LPIIATE 100 esk, Ham- 
burg, A! .1 Milieus 

(OI’ITR OXIDE — 5o dr., Hamburg. 
\meriean Metal Oo , It esk, Newcastle, 
Int‘1 Coin]) O* 

CltKAM TARTAR -10 bbl., Bordeaux, 
K. \V Giceff Ar Oo 

CO I* II A 100 bg , Santiago. Order. 477 
l*g , St Anns Bay. Order, U>2 bg., Morant 
Bax. Franklin Bilker Oo 

DKGR\K-9<i bbl. Bordeaux, Order, 60 
esk Bremen. O. H Hilbert, 150 bbl.. 
Hull Nat’l « ’it x Bank 

im i-irivi — 75 Ivg., Maracaibo, lnt’1 
Forwarding Oo 

l>\ ESTI FFH —2 csk. Southampton. Ant. 
!7\ehange Nat’l Bank, 3 esk, Iliixie, 
Oat brie Color & Ohem. Oo, 

FERROSILICON — 511 csk, Stockholm, 
o. Hiirdv A. Rupert y, 328 es . Skien, Nor- 
wegian Nitrogen Products Oo ; 320 cs , 
Skem, order 

FI SKI. Oil,- 11 csk, Havre, Order. 10 
di„ Dunkirk, Guaranty Trust Co.; HI dr, 
Hunkitk, Mass & Wnldstein. 

GLYCERI NK — 2<> csk. Bordeaux, Order; 
35 esk . Havre, Thornett Ar Fehr. 


N APHTIl AI.KNK — GC0 bg., Liverpool 
Martin & Co.; 1,162 bg., Liverpool, Order 
OIKS — Castor, 100 bbl., Hifll, Order. 
Coconut — 114 pipes, Cochin, Volkart Bros 
94 hhds, t’oelmj, Order. Cod — 100 bb]„’ 

Aberdeen. Order. Linseed -285 bbl., Rot- 
terdam, Tlmrmis Tucker Ac Co.; 146 bbl., 
Rotterdam, Lock wood A Co ; 200 bbl., 
Southampton, Hudson OR Co.; 867 bbl., 
Hull. National City Bank, 897 tons (bulk) 
Hull, Order Rapeneed — 1,000 bbl., Liver- 
pool. Vacuum Dili C<J. ; 100 bid., Hull, 

National City Bank; 50 o bbl , Hull, Vacuum 
oil Co , 426 bbl., Hull. Order. Sesame— 
100 dr., Rotterdam, Order. Valm — 128 
esk., Liverpool. African At Eastern Trading 
Corp . 100 csk., Liverpool, 17. F. Drew k 
Co , 496 esk, Liverpool. Order, 158 cBk., 
Rotterdam, .1 Holt At Co. . 37 csk , Liver- 
pool, Standard Bank of S. Africa , 34 csk. 
and 48 bbl., Liverpool, D. Bacon, 140 csk., 
Liverpool, Order. Teami! -300 bbl., Liver- 
pool. 17 F Drew k Co ; 200 bbl., Hull, 
17. F Drew At Co. Soya Bean --325 bbl., 
Liverpool, 1 R Roodv A Co. WliaJe — 

23,201) hbls , Montevideo, Order. 

OIL SKKHS -Cast or- -7,1 3d bg , Bombay, 
Volkart Bros.. 1,358 bg.. Bombay, Order; 
5,464 bg„ Coconada, Volkart Bros. Lin- 
seed - 2,563 bg., Montevideo, Order. 17,852 
bg, Rosario, Order, 44,730 bg , San 
liorenzo, Order, 35.884 bg., Rosario, Order; 
16,108 bg , Buenos Aires, Speneer Kellogg 
Ar Sons 

POTANSIt'M SALTS 2,000 bg manure 
Halt, Hamburg, Ordei , 2,000 bg . sulphate, 
order, 35 dt caustic, Bremen. Innis, 
SpcidcM At Co , 1,120 bg., muriate. Bremen. 
A. Vogel. 3.5oo bg , sulphate, llambuig, 
Order, 71 esk. carbonate, Hamburg, Peter s. 
White At Co , 25 dr. permanganate. Ham- 
burg, Order. 

PITCH 600 bbl., Hull. Tunlex At Co.. 
100 bbl., Hull, Ordei. 

PYRIDINK -11 dr , Liverpool, U W. 

( Irceff At <'o , 9 dr. Liverpool, Ordei 

I KBRACHO- 50,569 bg , Buenos Aires. 
Tannin Corp , 1,074 bg., Birnnos Aires, 

Fourth At'l Natl Bank. 

(H ICKS1LVKR- 250 11.. London. Order, 

QVINIDINE — 77 dr, Rotterdam, it. W 
Fr'eeff At Co. 

SHELLAC 600 bg., Calcutta. Phila- 
delphia Niit’l BiUik , 250 bg., Calcutta, 

Order, 100 es , London, Order, 71 bg., 
Havre, Standard Bank of South Atriea, 
35 bg , Hamburg. Order, 740 bg , Cal- 
cutta, Brown Bros, k Co , lo bg , Calcutta, 
Lee, Hlggtnson At Co., 50 bg , Calcutta, 
Bank of Brit. West Africa, lo0 bg , Cal- 
cutta, N Y Trust Co,, 46 bg., Calcutta. 
Bank of Montreal. 2.14(1 pkg., Calcutta, 
order ; 422 bg . Calcutta, Anglo So. Am. 
Bank ; 537 bg„ Calcutta, Bunk of N Y k 
Trust Co.; 500 bg refuse, Calcutta, Bank 
of Manhattan Co . 160 bg , Calcutta, First 
Nat’l Bank of Boston; 550 bg garnet, 
Calcutta, Bank of America . 50 tig., Cal- 
cutta, London & Braz Bank ; 50 bg , Cal- 
Caleutta, Meeh. k Metals Nnt'l Bank, 500 
t*g. Calcutta. Chase Nat‘1 Batik ; 1,0o2 bg., 
Calcutta, Order 

STARCH — 250 bg potato, Rotterdam, 
Chatham & Phenix Nat’l Bank. i 

SOimi.M SALTS — 1 68 es. cyanide, Havre. 
C. Hardy k Rupert y ; 250 cs cyanide, 

Havre Meteor Products Co , 213 cs , 

Havre-, Asia Banking Corp.; 34 csk 
prussiate. Liverpool, H J Baker k Bros., 
113 csk, bydroHulphite, Rotterdam, H. 

Metz Ar Co., 4,115 bg. and 343 csk. syn- 
thetic nitrate, Skien, Order; 25,089 bg. 


is equivalent to $13.04 a share on the 
139,183 shares outstanding. 

The Chino Copper Co. reports for the 
first quarter of 1923 total income, ex- 
clusive of depreciation and federal 
tai^s, of $406,611, equal to 45c. a share 
on the 900,000 shares of capital stock 
of $5 pai 4 value outstanding. This com- 
pares with total income of $ 182,629, 
or 20c. a share, in the final quarter 
of 1922. 

The American Copper Mining Co. 
has announced that on and after June 
30, 1923, it would redeem all its out- 
standing 7 per cent, lQ r year secured 
gold bonder series B, at j* premium of 
3 per cent. 


(if MS- 58 bg tragacanth, Bombay, 
Goselu ns A; CunhfTc , 486 bg Persian. 140 
bg karaxa and 180 bg. arable, Bombav. 
( lua rant \ Trust Co ; 140 bg karnyn, Rom- 
hux, llroxvn Bros k Co , 68 bg. tragacanth 
anil 560 bg. karaya, Bombay, Order; 105 
bg copal. Antwerp. Brown Bros k Co , 
409 pkg do. Antwerp, Chern. Nat’l Bank. 
915 bg. copal, Antwerp, order; 320 bg. 
<t>piil, Antxverp, H W, Peabody k Co.; 30 
bg copal, ^Liverpool. Order 

IRON OXIDE — 18 csk. Liverpool, J. A 
McNulty; 70 csk, Liverpool, Relchard- 
Coulston, Inc , 17 csk., Liverpool, L. H- 
Butcher & Co 

MANGROVE HARR — 1.352 bg.. Ham- 
burg. Bingham & Co.; 8,000 bg., Hamburg, 
Bingham At Co 

MINERAL WHITE— 200 bg.. Hull C, B. 
Chrvstfll & Co ; 1,2o0 bg v Hull. Hnmmill 
* Gillespie. 

M YRABOLANH — 2,312 bg . Bombay, 
Fourth Atl Nat’l Bank; 4.766 bg., Bom- 
bay, Order; 9,720 pkt,. Calcutta. Nat’l 
Citv Bank ; 15,006 pkt.. Calcutta. Standard 
Bnbk Af South Africa , 4,480 pkt,, Calcutta, 
( trder ' 


nitrate, Antofagasta. Wessel, Duval & Co. , 
92,317 bg nitrate, Tocoptlla, Wessel, Duval 
k Co., 15,766 bg. nitrate, Mejillones, W. H. 
Grace & Co ; 29 dr. perborate, Hamburg, 
International Acceptance Bank; 55 dr 
sulph. -hydrate, Hamburg, C. S. Grant & 
Co 

8PM AC — 200 hi. Palermo, Order 

TANNING EXTRACT— 30 csk.. Liver- 
pool, Brown Bros. & Co. 

TARTAR — 100 bg , Bordeaux, Order 

TPRMPR1C -369 bg , Aleppy, Parragh, 
Smail Co ; 1,400 bg., Cochin, Order. 

ULTRAMARINE j— 1 6 csk , Liverpool, 
Fezandie & Sperrle 

WHITING— 5125 bg , Dunkirk, Talntor 
Trading. 

IV AXES — 32 bg. bees, l^ondon, Order; 
20 bg. bees, Rio do Janeiro. London & 
Brazilian Bank; 18 bg.. Rio de Janeiro, 
Stbrrs Mica Co. ; 34 pkg. bees, Havana, 
Order; HJ0 es spermacette, Glasgow, 
Order 

ZINC OXIDE — 34 csk., Liverpool, L. H. 
Butcher & Co. 

ZINC WHITB-t- 20 bbl , Southampton. 
Houbegart, Inc. 
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Current Prices in the New York Market 

i 

For Chemicals , Oils and Allied Products 

7 • 


General Chemicals 


nurm * 

Acetone, arums 

Acid, acetic, 28% . bbl.. ... 10 

Acetic, 56% , bbl 10 

Glacial, 99*%, bbl 1C 

Boric, bbl f 

Citric, kegs 

Formic, 85% 

Gallic, tcclr 

Hydrofluoric, 52% , carboys 
Lactic, 44%,, tech., light, 
bbl. . 

22% tech , light . bbl . . 
Muriatic, 18° tanks 10 
Muriatic, 20°, tanka, 1C 
Nitric, 36°, carboys. . . 

4 Nitric, 42°, carboya 

Oleum, 20%, tanks 

Oxalir, crystals, bbl 
Phosphoric, 50% carboys 
Pvrogallie, rcsublmied 


Sulphuric, 60% drums. . . . to 

Sulphuric, 66% tanks to 

Sulphuric. 66° drums to 

Tannic, U.S.P., bbl lb 

Tannic, tcch , bbl. lb 


lb. 

$0 38 - 


lb. 

.25 - 

.25* 

lib. 

3 38 - 

3 50 

lib. 

6 75 - 

7 00 

lib. 

12 00 - 

12 50 

lb. 

.10)- 


lb. 

.49 - 

.52 

lb. 

.14 - 

.16 

lb. 

.45 - 

.50 

lb. 

.12 - 

121 

lb. 

.IU- 

12 

lb 

.051- 

06 

i lb. 

.90 - 

1 00 

)lh. 

1 00 - 

i to 

lb 

041- 

.05 

lb. 

,06 - 

.061 

ton 

18.50 - 

19.00 

lb. 

.13 - 

.13* 

lb. 

• 071- 

.081 

lb 

1.50 - 

1.60 

ton 

9 50 - 

II 00 

ton 

13.00 - 

14 on 

ton 

16.00 - 

16,50 

ton 

20 00 - 

21 00 

lb 

.65 - 

.70 

lb 

.45 - 

.50 

lb. 

.361- 


lb. 

.371- 


lb. 

1.10 - 

i 20 

lb. 

.26 - 

.28 


Tungstic, per lb . lb. 1.10- 

Alcohol. butyl, drums, f.o b. 

works. lb. . 26- 

Alcohol ethyl (Cologne 

spirit), bbl Rid- 4.75 " 

Kthvl, 1 90 n'f V S P , bbl . gal. 4 70 - 

Aleohol, methyl (see Methanol) 

Alcohol, denatured, 190 proof 

No I, special bbl «R • 41 [ m 

No I, 190 proof, special, dr gal 35 - 

No I, 1 88 proof, bbl gal 42 - 

No I, 188 proof, dr ga . ]6- 

No 5, 188 proof, bbl . . . ga 40- 

No 5, 188 proof, dr . gal- 

Alum, ammonia, lump, bbl . . lb. 

Potash, lump, bbl . b. .02,- 

• Chrome, lump potash, bill. lb. .UM- 

Aluminum sulphate, com., 

bags . 100 b - 

Iron free bugs } b - 

Aqua ammonia, 26°, drums. . Jb. 'an _ 

Ammonia. anhydrous, evl. . . lb- * ,u “ 

Ammonium carbonate, powd 

casks, imported *b. ,uy *“ 

Ammonium carbonate, powd. 

domestic, bl)l . * b 

Ammonium nitrate, tcch , 

casks . , lb -. 

Amyl acetate tech , drums. gal 5 ■ 

Arsenic, white, powd , bbl m 

Arsenic, red, powd .kegs lb 7ft (in - : 

Barium carbonate, bbl J 0T1 ' 

Barium chloride, bbl .... on 85.00 - 

Barimn dioxide, drums.. . lb. • ' j* 

Barium nitrate, casks 
Barium sulphate, bbl.. • J b 

Blanc fixe, dry .bbl . lb- 

Bleaching powder, f.o b. wks., 

drums 5 "• 1 Jo 

Spot N Y. drums 10(1 lb. 2 4 

Borax, bbl b - W 

Bromine, cases . 4 no • 

Calcium acetat e, bags ... .1 00 Jb. 

Calcium arsenate, dr *”• 'nu 1 

Calcium carbide, drums »> 9J* 

Calcium chloride, fused, drums ton 22 ou 

. Gran, drums. . ton 28 00 

Calcium phosphate, mono, 

Camphor, cases {'* * n7 

.Carbon bisulphide, drums .... jb. • 

Carbon tetrachloride, drums. lb. -^1 

Chalk, p r e c i p.— domest ic, 

light, bbl. ....... b - -21 

Domestic, heavy, bbl jb. • . | 

Imported, light, bbl. . • -J} 

Chlorine, liquid, tanks, wks.. lb. -05, 

Cylinders. 1 00 lh, wks lb. M 

Cylinders, 1 00 lb , spot ... Jb- • 

Chloroform, tech., drums.... 

Cobalt oxide, bbl *“• ’ 

Copperas, bulk, f.o.b. wks.. . . 20 00 

Copper carbonate, bbl •• jb. • 

Copper oyanide, drums. .. jb- • 

Coppersulphate.dom., bbl., 1 001b. 5 • 

Cream of tartar, bbl * *“■ 

Ep '“bw.‘“ lt :. dom ':.. ioo»>. ».*o 

• 9o 

Epsom salt, UJS.P.i dom., 
bbl 

Ether, U.S.P., drum. ">■ 

Ethyl acetate, 85%, drums, gal. 

Ethyl acetate, pure faosttc 

ether, 98% to I00 r ' gab 


$0 141- 

10 151 

30 00 - 

32 00 

i 20 - 

i : 40 

90 - 

.95 

. 17 - 

.171 

.151- 

• 16 

11 

111 

4.55 - 

4.65 

.12 - 

.18 

.091- 

.10 

. 091“ 


.121- 

14 

.11?- 

12 

13*- 

.15 

14 


lb. 1 90 - 
lb. 2 40 - 
lb. .051- 

lb. 28 - 

lb. 4 00 - 
lb. .16 • 

lb. 051- 

t nil 22 00 - 
ton 28 00 - 


T HESE prices are for the spot 
market in New York City, but 
a special effort has beet^ made 
to report American manufacturers' 
quotations whenever available. In 
many cases thfte are for material 
f.o.b. works or on a contract basis 
and these prices are so designated. 
Quotations on imported stocks are 
reported when they are of sufficient 
importance to have a material 
effect on the market. Prices quoted 
inf these columns apply to large 
quantities in original packages. 


Formaldehyde, 40%, bbl . lb. $0 
Fullers earth -imp , powd., net ton 30 
Fusel ml, ref .drums. . .gal. 

Fusel oil, crude, drums gal . 

Glaubers salt , wks , bfgs ... 1 00 H> I 
Glaubers sail , imp , bags 100 Jb. 
Glycerine, o p , drums extra... Jb 

Glycerine, dynamite, drums . lb 

Glycerine, crude 80%, looie . lb 
Iodine, resublimed lb- 4 

Iron oxide, red, casks ... lb. 

Lead: 

White, basic carbonate, city, 

casks Jh* 

White, hasie sulphate, casks Jb 
White, in oil, kegs Jo- 
lted, dry, casks lb- 

Ited, in oil, kegs Jb- 

Lead acetate, white crys , bbl. lb 
Brown, broken, casks JJ> 

Lead arsenat e, po wd . , bbl . . ”> 

Lime-Hydrated, bbl ner ton It 

Lime, Lump, bbl 2801b 

Litharge, eonmi .casks... JJ>- 

Lit liophonc, bags Jb 

in bbl.. , , , ‘ 

Magnesium earb , tech., bags lb 
Metha'*iol, 95%„bbl . ga • 

Methanol. 97% bbl . . 

Nickmialt, double, bbl.... lb- 

Nickel salts, single, bbl — lb. 

Phosgene • ■ 

Phosphorus, red , cases o. 

Phosphorus, yellow, cases. . Jb. 

Potassium bichromate. casks lb. 

Potassium bromide, gran., 

bbl •• lb - 

Potassuimcurbonate, 80-85%, 

calcined, casks. . • Jb- 

i Potassium chlorate, nowd. lb. 

Potassium cyanide, drums b- 

Potassium, first sorts, cask lb. 

, Potassium hydroxide (caustic 

f potash) drums lb. 

Potassium iodide, cases Jb< 

; Potassium nitrate, bbl . lb. 

* Potassium permanganate, 

drums * b ' 

Potassium prussiate, red, 
cilhUn . . . 

4 Potassium prussiate, yellow, 

casks lb - 

, Halammoniac, white, gran., 

1 casks, imported . . . • lb. 

* Salarnmonme, white, gran., 

1 bSl , domestic lb. 

1 « Gray, gran , casks • ?' 

, Ralsoda, bbl ,001b * 

J. Soda ush, light, 58% 

H hags, contract. . . . . • J00 lb. 

3 Soda ash, light, basis, 48%, 

.1 b ; «., confmrt. lbo]b 

Soda ash, light, 58%, 

, bags, resale . . 1 00 lb. 

G Soda ash, dense, bags, c 0 "' , 

61 tracL basis 48%. .....100 lb. 

0 Soda ash, dense, in bags, 

8 resale 1 00 lb. 

5 Soda, caustic, 76%, •°1“J< . 

0 Arums, f a.s. . . ■ • ■ 1 00 lb. 

0 Soda, caustic, basis 6U%, 

0 wks .contract. . .100 lb. 

Soda, caustic, ground »nd 
4 . flake, contracts . .... 100 lb. 

Soda, caustic, ground end 
. flake, resale.. 

5 Sodium acetate, works, but*. ■ jb. 

Stwiium bicarbonate, bbl ..100 Jb. 

>0 Sodium bichromate, casks.. . lb. 

Sodium bisulphate ( niter cake) ton 
>0 Sodium bisulphite, powd., 

15 U.S.P .bbi. fe- 
ll Sodium ohlomte, kegs lb. 

Sodium chbiride long ton 

)0 Sodium cvanlde, oases lb. 


Sodium fluoride, bbl. lb. 

Sodium hyposulphite, bbl. . lb. 

Sodium nitrite, casks lb. 

Sodium peroxide, powd , cases lb. 

Sodium phosphate, dibasic, 

bbl lb 

Sodium prussiate, yel. drums lb. 

S.xlium salicylic, drums lb. 

Sodium silicate (40°, drums) 1 00 lb. 
Sodium silicate (60°, drums) 1 00 lb. 
Sodium sulphide, fused, 60- 

62% drums Jb. 

Sodium sulphite, crys , bbl lb 
Strontium nitrate, powd., bbl. lb 
Sulphur chloride, yel drums, lb 

Sulphur, crude ton 

At mine, bulk ton 

Sulphur, flour, bag .. . 100 lb. 

Sulphur, roll, bag ... 100 lb. 

Sulphur dioxide, liquid, cyl. . lb. 
Talc — imported, bags .. .lor 
Tale -domestic powd., bags, tor 
Tin biohloridr, bbl, Jh. 

Tin oxide, bbl . . lb- 

Tin crystals, hbl }J> 

Zmr carbonate, bags. Jb. 

Zinc chloride, gran, bbl lb. 

I Zino evanido, drums.. . . lb. 
Zinc oxide, , lend free, bbl, . lb. 
5 l lead sulphate, bags ... lb. 
10 to 35 %) lead sulphate, 
hags . J b - 

French, red seal, bags . . J|>. 

French, green seal, bags . Jb. 
French, white heal, bbl Jb 

Zinc sulphate, bbl.. . . .100 lb 


10. - fO I0i 
.02J- .03 

.06 - .081 
.28- .30 

03|- .04 

.15 - .16 

.47 - .52 

.80- 1.25 
2.00- 2.25 


30 00 - 40.00 
18.00 - 25.00 


lb. 

.12*- 

.13! 

lb. 

.48 - 

.36 

lb 

.35|- 

lb. 

.14 - 

.141 

lb. 

.06*- 

06! 

lb. 

,17 - 

.38 

lb. 

.08 - 

.081 

lb. 

.07|- 


lb. 

.07 - 


lh. 

.09!- 


lb. 

.10!- 

..it.. 

lh 

.12 - 


)lb. 

2.50 - 

‘3.00 


Coal-Tar Products 


Alpha-nnphthol, crude, bbl.... 11 

Alpha-naphthol, ref., bbl. . Jj 
Alpha-nanhthylamine, bbl... . JJ 

Aniline oil, drums J 

Aniline salts, bbl 1 

Anthracene, 80*, drums. . . . 11 

Anthracen e, 80%, Imp., 

drums, duty paid II 

Anthmqumone, 25%, paste, 
drums J, 

Bcnsaldehydc U.H.P .carboys 1 
tech, drums • * 

Benzene, pure, water-white, 
tanks and drums i 

Bensene, 90*'; , tanks & drums ( 
Benzene, 90%, drums, resale., f 

Benzidine base, bbl j 

Benzidine sulphate, bbl ... J 

Benzoic acid, II .8 P , kegs . . 
Benzoate orsoda, H.8.P., bbl. 1 
Benzyl chloride, 95-97%,, ref.. 

drums 

Benzyl chloride, tech., drums 1 

• Betn-naphthol, tech., bbl 

Beta-naphthylamine, tech ». 
Cresol, U.K 1% drums. 
Ortho-cresol, drums ... 
Cresylio acid, 97%, reaale, 

drums - 

95-97%, drums, resale... . 

Dichlorbenzene, drums 

Diethvlanilme, drums 

Dtmethylaniline, drums 

Dinitrobenzene, bbl,,.. . 

Pinitroclnrbenzenee bbb 

Dinitronaphthalen, bbl. . . . 

1 Hnitrophenol.bbl 

I bnitrotolueiie, bbl • 

Dip oil, 25%, drums 

1 )iphenylamin<, bbl 

11-acid, bbl ; . . • ■ • ■ 

Met a-phenvlenediamino, DDL 

Miehlers ketone, bbl 

Monochlorbenzene, dnuns. . . 
Monoethvlaniline.druma. . . . 

Naphthalene, flake, bbj.. .... 

Naphthalene, balls, bbl.. .... . 

Naphthionate of soda, bbl.. . . 

Naphthionic acid, crude, bbl. 

N itrobeniene, drums 

Nitro-naphthalem!, bbl 

Nitro-tofuene, drums 

N-W acid, bbl 


|0 65 - JO. 80 
.75 - .90 

35 37 

.16- .I6| 

.23- 24 

.75- 1.00 

.70- .75 


N-W aCKLDDl 

Ortho-amklophenol, kfgs. . . • 
Ortho-dicnloroensene, drum* 

Ortho-nitrophenol, bbl 

Or tho-nitrotoluene, drums. . . 

Ortho-toluidine, bbl ■ • 

Para-amidophenol, base, kegs 
Para-amidophenol, HC1, kegs 

Para-dichlorbensene, bbl 

Paranitroanlllne,bbl.. 

Para-nitrotoluene, bbl.. . ... 

Para-phenylenediamine, bbl. 

Para-toluidine.bbl 

Phthallc anhydride, bbl 

Phenol, U.8.P., drums 

Picric add. bbl. 

Pyridine, dom., drums 


lb. 

.30- 

«*3S 

lb. 

.15- 

.17 

lb. 

1.25 - 

1.30 

lb. 

2.30 - 

2.35 

lb. 

.17 - 

.20 

lb. 

.90 - 

.92 

lb. 

.10 - 


lb. 

.14 - 

.15 

lb. 

1.20 - 

1.30 

lb. 

1.25 - 

1.35 

lb. 

.17 - 

.20 

lb. 

.72- 

.75 

lb. 

.60 - 

.05 

lb. 

1.45.- 

1.50 

lb. 

.95 - 

.98 

lb. 

.35- 

,38 

lb. 

.45- 

.50 

lb. 

.20 - 

.22 

gal. 

nominal 


1010 

Pyridine, imp., drums * . gal. $2.50 - 

Resorcinol, tech., keft lb, I 40 - 

Resorcinol, pure, keg*. ...... lb. 2 00 — 

R-salt.bbl. . . ... lb. .55 - 

’Halicylic acid, teclf.. bbl lb. 37- 

Salicylic acid, U.H.P , bbl lb. .40- 

Solvent naphtha, water- 

white, drums * gal. .27 

Crude, drum* gal, .24 

Sulphanilic and, crude, bbl.... lb, .18- 

Thiocarbanihde, keg# lb, 35 - 

Tolutdine, krgH ... lb. 1,20- 

Toluidine, mixed, kegs lb. 30- 

Toluene, tank cars gal. .30- 

Toluene, diimiB cal. .35 - 

Xvlidinen drums ... In. .47- 

Xvlcnc, pure, drums. . gal. .75- 

Xylene, eon»„ drums ... . gal. 37- 

Xylenc, com., tanks gal. .32- 

Naval Stores 

Roam B-I ), bbl .... 280 lt> $5 90 - 

Rosin E-l, bbl. . .280 1b. 6 00 - 

Roain K-N, bbl. . 280 1b. 6 20 - 

Roain W G -W.W.. bbl. 280 lb 6 50 - 

Wood rosin, bbl 2801b 6 00- 

Turpentine, spirits of, bbl . gal. I 07 - 

Wood, atenni dint . bbl. gal. I 00- 

Wood, dest dist., bbl gal. 75- 

Pine tar pitch, bbl 200 lb 

Tar, kiln burned, bbl.. .. 5001b. 

Retort tar, bbl, . 500 1b 

Roain nil, first run, bbl gal .45- 

Rosin oil, second run, bbl gal 48- 

ltoain oil, third run, bbl gul .52- 

Pine oil, steam dist gal. 75- 

Pine oil, pure, dest dist gal. 70- 

Pine tar oil, ref .. gal. 48- 

Pine tar oil, crude, tanks 

f.oh Jacksonville, Pin . . gal. 32 - 
Pine tar oil, double ref , bbl .. gal. 

Pine tar, ref , thin, bbl gal. 

Pinawood creosote, ref . bbl gal 

Animal Oils and Fats 
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$2 75 

I 50 
2.25 
.60 

42 

.45 

- .32 


I 30 
.35 
35 
.40 

4« 

1 .00 


7.50 
6 10 
I 09 


6 00 
13 00 
12.00 


.25 

.52 


Dogma, bid 

Grease, yellow, bid 

It). 

$0 03; 

$0 041 

lb. 

06 jj 

07 

Lard nil, Extra No l,hbl 

gul. 

90 - 

92 

Neatsfootod 20 deg bbl . 

gal 

1 30 - 


No 1 , bid 

gal 

92 - 

94 

Olco Ktearme 

09 - 


Red oil, distilled, d p bbl 

ib 

1IH 

10} 

Saponified, bbl 

Ib 

10 

10} 

Tallow , extra, loose 

lb 

07}- 

96 

Tallow oil, aoidlcsH, bid 

gal 

94 • 


Vegetable Oils 


Castor oil, No 3, bbl 

lb 

$0 14 - 


Castor oil, No 1 . bbl. 

ll> 

14}-.. 


Chinavjod oil, bbl 

Ib 

26 - 

28 

cewonut oil, Ceylon, bbl. . 


09}- 


Cevlon, funks, N V 

lb’ 

08 i 


Coconut oil, (mchin, bbl... 


09)- 

10 

Corn oil, crude, bbl . . 


12}- 


Crude, funks, (1 oh mill) 
Cottonseed o^, crude (f o b. 

lb 

09} , 


mill), tanks 

lb 

09}- 


Summer yellow, bid. 

Ib 

12}“ 


Winter yellow, bid 

Ib 

n - 

13! 

Lftiseed oil, raw, ear lots, bbl 

gid 

1 12 - 



Raw, tank ears (doin ) gal 

Roiled, cars, bbl idom.) gal 
Olive oil. denatured, bbl. . gal 
Sulphur, (fonts) bill ,, lb 

Palm, Lagos, casks lb 

Niger, casks lb 

Palm kernel, bbl . - lb 

Peanut oil, crude, t anks (null) lb 
Peanut oil, refined, bbl .. lb, 

Penllnfhbl 

Rapesced oil, refined, bbl . 
Rnpeseed oil, blown, bbl . 

Resume, bbl , . 

Soya bean f Munehurinn) , bbl. 
Tank, f o b Pneiffri const. 

Tank, (f o.b. N \ .) 


gal 

1C' 

lb 

lb 


I 07 

I 1ft 

I 10 - 

II?! 

1)7 

08t 

13 

.161 
16 
83 
.88 
IH 
. 12 ? 


. XL - 
. 101 - 
.ioJ- 


IS! 

071 

08| 

Hi 

I t>i 
.84 
.89 
12 
13 
I0i 
. I0{ 


Fish Oils 


Cod. Newfoundland, bbl gal. $0 70 - $0 72 

Menhaden, light pressed, bbl. gal. 76- 

W bite bleached, bbl.. gal. 78- 

Blown, bbl — ^ gab 82- 

Crude, tanks (f o b laHorv) gal. .50- . 

Whale No. 1 crude, tanks, 

coast . . .Ib - 

Winter, natural, bbl gal 76- .78 

Winter, bleached f>bl. . ga! .79- .80 

Oil Cake and Meal 


ton $30 00 —S3 1 
lb 05 - 
lb. 04}- 
t on 38 00 - 
ton 33 00 - 34 
joit 35 00 - 36 

Dye & Tanning Materials 


Coconut cake, bags 
Copra, sun dried, bags, (r i I ) 
Run dried Pacific coast 
Cottonseed meal, f o b. iiiiIIh 
L inseed cake, bags 
Liuseed meal, bags 


Albumen, blood, bbl 
Albumen, egg. teeh, kegs . 
Coehneal.bags 
( 'uteh, Romeo, bales. . 
Cutoh, Rangoon, bales . . 
Dextrin*’, corn, bags, .. 
Pex' r 'ne gum, bags.... 

1 *ivi-divi„bMga. 

Fustic, sticks 

Fustic, chips, bags 

Logwood, sticks ... 
f ogwood, chips, bags. , . . 
Sumac, leaves, Hieily, bags 


lb 

lb 

lb 

lb. 

11 ) 

) lb 
) lb 
ton 
ten 
lb 
ton 
lb. 
ton 


$0 45 - $0 

.90- 
.33 - 
.04}- 
13 - 

3 69 - 4 
3 99 - 4 
38 00 - 39 
30 00 - 35 
.04 - 

26 00 - 30 

. 02 }- 

70.00 - 72 


ton $65 00 -$67 00 
00 - 42 00 
97 - 3 07 
06- • 061 


ton 
1001b 
. lb 


40,1 

2 .! 


. lb. 

$0.17 - 

. lb 

02 - 

lb. 

.04 - 

lb 

.20 - 

Ib 

08 - 

lb 

.08 - 

lb 

. 14 - 

lb 

.04 - 

Mi 

.24 - 

lb 

.10 - 

lb 

18 - 

lb. 

.09 - 

n, 

. «lb. 

.04*- 

w ,b - 

.06}- 


.03 

.05 

.22 

09 

.09 

18 

.05 

26 

12 

.20 

.10 


$0 24 
40 

45 00 
60 
bO 
35 

' .14 
04 
.04} 

34 

1 2‘. 

35 
4 70 

14 

1 10 

I 32 
.21 
.03 


Sumac, ground, bags , . . 

Sumac, domestic, bags.. 

Starch, corn, bags 
Tapioca flour, bags.. 

Extracts 

Archil, cone , bbl.. 

Chestnut, 25% tannin, tank 
Divi-divi, 25"; tannin, bbl 
Fustic, crystals, bbl 
Fustic, liquid, 42°, bbl 
(Jam bn r.liq . 2V ; tannin, bbl 
Menial mo rrys , bbl 
Hemlock, 25' , tannin, bbl . 

Ilypermc, solid, drums 
Hvperiiic, liquid, 51°, bbl 
Logwood, crys , bbl 
Logwood, hp , 51°, bbl... 

Quebracho, solid, 65% tann 
bbl . 

Suniac,dom.^5l°, bbl . 

Dry Colors 

Blftcks-Carbongas, bags, fob. 

works lb $0 20 — 

Lampblack, bbl lb 12- 

M literal, bulk . toll 35 00- 

Rluos Bronze, bbl . 'lb .55 - 

Prussian, bbl lb . 55 - 

I Itrarnarinr, bbl ... lb .08- 

Rrowns, Sienna, Ital , bbl lb .06- 

Siemm, 1 )oineHtu‘, bbl lb .03}- 

l mber, Turkey, bbl lb .04- 

Grceiis-Chrome, C P Light, 

bbl lb. 32 - 

Cliroim , commeieial, bbl Ib 12- 

l’aiiH.inilk lb 30- 

Reds, Carmine No 40, tins . lb 4 50 - 
Oxide red, casks lb .10- 

l’ara toner, kegs lb 1.00- 

Vermilion, English, bbl ... lb. 1.30- 

Yellow, ( 'hroim , C P bids . lb. .20- 

< )eher, French, casks. . lb. .02}- 

Waxes 

Ray berry, bbl 
Beeswax, crude, bags 
Beeswax, relmed, light, bags 
Beeswax, pure white, oases 
f 'andelhla, hags 
Cnrnaulm, No I, bags 

No 2, North Country, hags 
No 3, North Country, bags 
Japan, eases 
Montan, crude, bags 
Paraffine, crude, mutch, 105- 
110m p 

Crude, scale 124-126 m p., 

bags 

Ref, 1 1 8- 1 20 m p, bugs. 

Ref , 125 in p,, bags 
Ref. 1 28- 1 30 m p .bags 
lief. H3- 1 15 m p , bags 
Ref , 1 35-137 m p , bags 
Stearic arid, sgle pressed, bags 
Double pressed, bags. 

Triple pi eased, hags 

Fertilizers 

Ammonium sulphate, bulk, 

fob w'orks 100 lb 

F.a.s double bags. ... 100 lb 

Blood, dried, bulk unit 

Boup, raw, 3 and 50, ground . ton 
Fish scrap, dnm , dried, wks unit 
Nitrate of soda, bags . 1 00 lb. 

Tankage, high grade, f.o.b. 

Chicago unit 


Phosphate rock, fob mines, 

Florida pebble, 68-72%, . ton $4 00 - $4 50 
Tennessee, 78-80' , ton 8 00 - 8 25 

Pot nastum murinte, 80", , bags ton 34 55 - 
PottissluM sulphate, bags basis 

9()% . . ton 43 67 - ... 

Double manure salt . . ton 25 72 — 

Kama . ton 7 22 — 

Crude Rubber 

Para — Upriver hue 

Upriver coarse .. 

Vpnvei enuehohall. 

Plantation hirst latex crepe 
Ribbed smoked sheets 
Brown crepe, thin, 
clean . 

Amber crepe No I 

Gums 

Copal, Congo, amber , bags. 

East Indian, bold, bags . 

Manila, pale, bags . .. 

Pontinak, No I bags ... 

Daninr, Bata\ la, cases . . . 

Smguporc, No I. eases 
Singapore, No 2, canes 
Kalin, No l.eases 
( trdinnrv chips, eases 
Manjak, Barbados, bags 

Shellac 

Shellac, orange fine, bags . .. lb. 


lb. 

$0 35 - 

$0.36 

lb. 

20 - 

.21 

lb 

32 - 

34 

lb. 

40 - 

41 

lb 

21 - 

.22 

Ib, 

42 - 

43 

lb 

23 - 

.23} 

lb. 

lb. 

IS!: 

19 

16} 

lb. 

.041- 

04} 

lb. 

.04 - 

.04} 

lb. 

. 02 ;- 

.03 

Ib. 

03 - 

03} 

lb. 

.03}- 

03} 

lb. 

.03}- 

04 

lb. 

.04}- 

043 

lb 

.05 - 

„ 05) 

Ib. 

13 - 

. 13} 

lb 

.13}- 

131 

lb 

.15 - 

15} 


$3 25 - 

3 85 - 

4 00 - 
27 00 

3 75 
2 52}- 

3.35 - 


$3 30 
3 90 

30 00 

2 57} 

3 45 


lb. 

$0 28}-. 

11). 

.25 -. 

lb. 

.26 -. 

lb. 

.29 - 

lb. 

.29 - 

lb. 

27}- 

lb. 

.28}-. 

lb. 

$0.12 - 

lb. 

.23 - 

lb. 

.20 - 

lb. 

.20 - 

lb. 

.28 - 

lb. 

.34 - 

lb. 

.22 - 

lb. 

.65 - 

lb 

.20 - 

lb. 

.09 - 


.23} 

. 20 } 

. 20 } 

.29 

35 

23 

67 

22 

.09} 


$0 62 - $0 63 


< >rnnge superfine, bugs.. 

.lb. 

.64 - 

.65 

A.C garnet, bags., . , 

. lb. 

nominal 


Bleached, bnnedry 

. lb. 

.71 - 

72 

Bleached, fresh . . . 

lb. 

.59 - 

60 

T. N., bags 

..lb. 

.58 - 

.59 


Miscellaneous Materials 

Asbestos, crude No. 1, 

f.o.b., Quebec sh. ton $500 00-. . , 


Asbestos, shingle, f.o.b , 

Quebec sh. t«n $65.00 - $85. 0j 

Asbestos, cement, f.o.b , 

Quebec ah. ton 20.00 - 25 00 

Barytes, grd., white, f.o.b. 

mills, bbl. . netton 16.00 - 20 00 

Barytes, grd , off-color, 

f o b. nulls bulk.. netton 13.00- t SF 00 

Barytes, floated, f.o.b. 

Ht. Louis, bbl . .. netton 28,00 - 


3 a r y t e s, crude f.o 

mines, bulk 

'asein, bbl , ttch... 

b. 

net ton 

10.00 - 

II 00 

lb. 

.18}- 

20 

)hina clay (kaolin) crude, 

f.o.b Ga r netton 

7.00 - 

9 00 

Washed, fob Ga . 

net ton 

8 00 - 

9 00 

Powil., f.o b Ga. 

net ton 

14 00 - 

20 00 

Crude f.o.b Va , ... 

.net ton 

8 00 - 

12.00 

Ground, f.oh Va 

net toil 

14 00 - 

20.00 

imp , lump, bulk. 

.net ton 

15 00 

20.00 

Imp , pnwri. 

t net ton 

45 00 - 

50.00 

’eldspar, No 1 pottery 

. . .long ton 

6 00 - 

7.00 

No 2 pottery . . 

. .long ton 

4 00 - 

5 50 

No. 1 soap 

long ton 

7J)0 - 

7 50 

No. 1 Canadian, f.o 
mill .... 

.b. 

. long ton 

20.00 - 

22 00 


Grapinte, Cevlun, lump, first 
quality, bbl lb. 

Ceylon, chip, bbl lb. 

High grade amorphous 
crude . . ton 

Gum nrabic, amber, sortB, 
bags ... lb 

Gum tragacanth, sorts, bags.. ..lb. 

No I, bugs . . lb. 

Kieselguhr, f o b Cal. . . ton 
Fob N.Y. ton 

Magnesite, crude, f.o b Cal.... ton 
Pumice stone, imp , casks lb 
I)om Jump, bbl lb. 

I )om , ground, bbl lb. 

Sihea, glass sand, f.o b Ind . ton 
Silica, sund blast, f o b Ind. .ton 
Silica, amorphous, 250-mesh, 
fob 111 ton 

Silien.bldg sand, fob Pa . ton 
Soapstone, coarse, f.o.b. Vt., 
bags ton 

Tale, 200 mesh, f.ob., Vt , 
bags ton 

Talc. 200 mesh, f o.b. Ga., 
bags ton 

Talc, 200 niPRh, fob Lor 
Angeles, bags. ton 


.06}- 

05l- 

15.00 - 35 00 


.14}- 
.48 - 

1.50 - 
40 00 - 
50 00 - 
14 00 - 

.03 - 
.05 - 
.06 - 
2 00 - 
2 50 

17 00 - 

2 00 - 

7 00 - 

6.50 - 
7.00 - 

16.00 - 


15 

56 

1 60 
42 00 
55 00 
15.00 

.05} 

.03} 

.07 

2 50 
5 00 

17 50 
2 75 

8 00 

9.00 

9 00 1 

20 . 00 ' 


Mineral Oils 

Crude, at Wells 

Pennsylvania bbl. $3 25 - 

Corning .. bbl I 85 - 

Cabell bbl. I 9| - 

Somerset bbl. I 75 - 

Illinois bid. I 97 - 

Indiana . bid. 1 98 - 

Kansas and Oklahoma, 28 deg bbl. I 30- 

Calitorniu, 35 deg and up bbl. I 04 - 


3 50 


Gasoline, Etc. 


gal 

gal 

gal. 

gal 

gal. 

gal. 

If 


Mot or gasoline, steel bids 
Naphtha, V M & P deed, 
steel bids 

Kerosene, ref lank wagon 
Bulk, 33 33 export. . 
Lubricating oils 

Cylinder, Penn , dark 
Bloomless, 3U(" 3| grnv., 
Paraffin, pale . 

Spindle, 200, pale 
Petrolatum, amber, bbls. . . 
Paraffine wax (see waxes) 


Refractories 

Bauxite brick, 56% AlgOg, f o.b. 

Pittsburgh 

Chrome brick, f.o b. Eastern ship- 
ping points 

Clirome cement , 40-50%' OjOj.. 
40-45% ('rjDj, sarks, f.ob. 
Eastern shipping points . 
Fireclay brick, 1st quality, 9-in. 
i shapes, f.o b Tvy wks 

2nd quality, 9-tn shapes, f o.b. 

wks 

Magnesite brick, 9-m straight 

(f o b wks.) 

9-in arches, wedges and keys. 

Scraps and Rpl its 

Silica brick, 9-m. Bizps, f.o.b. 

Chicago dist net . . 

Silica brick, 9-in sizes, f.o.b. 
Birmingham district. . . 

Fob Mt Union, Pa 

Silicon carbide refraot brick, 9-in. 


gal. $0 2IJ- 


20 }- 
14 - 
07 - 

22 - 
. 18}- 
.24 - 
.22 - 
.05 - 


.25 

. 20 } 

.26 

.24 

.05} 


ton 

$45-50' 

ton 

ton 

50-52’ 

23-27 

ton 

23.00 

1,000 

40-46 

1,000 

36-41 

ton 

ton 

ton 

65-6» 

80-85 

85 

1,000 

48-50 

1,000 

1,000 

1,000 

48 50 

42-44 

1,100.00 


Ferro-Alloys 


Ferrotitaniurn, 1 5- 1 8%t 

f o b. Niagara Falls, 

NY ton $200.00 -$225.00 

Fcrrochromium, per lb. of 

Cr, 6-8% C . . .lb. .11} .11} 

4-6% C lb. .12.- .13 

Ferromanganese, 78-82%) 

Mn, Atlantic seabd.^ 

duty paid.. gr.ton 125.00 - 

Spiegeleisen, 19-21%. Mn . gr.ton 40 00 -. 

Ferromolybdpnum, 50-60% 

Mo, per lb Mo Ib. 2 00 - 2.50 

Fcrrosilicon, 10-15%. .. gr.ton 48 00 - 50 00 

50% gr.ton 95.00 - 

75& .gr.ton 150.00 - 160.00 
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J 6 00 - $<>.00 


Fcrrotumtston, 70^10%, 

per lb. of W lb. 10 90 ~ w o? 

Ferro- uranium, 35-50% of ' $0-95 

IT per lb. of U Ib. 6 00 - 

I’errovanadium, 30-40%, ' 

P«*r Ib. of V lb. 3 50 _ 3 7S 

Ores anil Semi-finished Products 

Bauxite, dpm. crushed, 

<lried, f.o.b. shipping 
points ton 

Chrome ore Calif, conccn- • 
tratea, 50% min Cr 2 ( )j . ton 
C i f. Atlantic seaboard ton 
Coke, fdry., f o.b. ovens . ton 
Coke, furnace, f.o.b: ovens. . ton 
Fluorspar, travel, f o.b. 

mines* Illinois.. . ton 
II nenite, 52% Ti 0 2 • lb. 

Manganese ore, 50^,, Mn, 
e i f. Ayantic seaport . unit 
.Manganese ore, ciiemieal 
(MnO,). . . . ton 

Molybdenite, 85% MoS 2 , 
per lb. Mo8 2 , N. Y. lb. 

Monazite, per unit, of ThOj, 
c i.f , All. seaport. . . lb. 

Pyrites. Span., fines, e.i f. 

All. seaport unit 

Pyrites, Span , furnace size, 

c i f. Atl. seaport unit 

Pyrites, dotn. fines, fob. 

mines. On unit 

But lie, 95% Ti 0 2 .. lb. 

Tungsten, scheehte, 60% 


22 00 
20 50 - 
7 00 
6 00 - 

20 00 - 
.01 i 

.33 - 

75 00 - 

.65 - 

.06 - 

.11*- 

.llj- 

.12 
.12 - 


23 DO 

24 00 
7 51) 

6 50 

21 50 
01 i 


80 00 
.70 


.12 

.12 


wo 3 

Tungsten, wolframite, 60% 
WO, and over, per unit 

unit 

8.50 - 

8 75 

WO, 

1 runiutn ore (enrnotite) per 

unit 

8.00 - 

8.25 

lh of UA . 

Uranium oxide, 96% per lb. 

lb. 

3.50 - 

3.75 

I’sOr 

lb 

2 25 - 

2.50 

Vanadium pent oxide, 99% 

lb 

12 00 - 

14 00 

\ amidrurn ore, ner lb VjOj, 
Zircon, washed, iron free, 

lb 

1 00 -. 


fo.b. Pablo, Fin . . 

Ib 

.044 

.13 


Non-Ferrous Materials 


< 

Copper, electrolytic . . 

’’eats per Lb. 

141 151 

Aluminum, 98 to 99%. 

\ntimonv, wholesale, Chinese and 

26-27 

Japanese 

71- 8 

Nickel, virgin metal 

28-30 

Nickel, ingot arid shot 

30- 

Monel metal, shot and blocks 

32 00 

Monel metal, ingots 

38.00 

Motiel metul, sheet bars .... 

45 00 

'I’m, 5-ton lots, Straits 

42 50 

Lead, New York, spot . .... 

7 25 

Bead, E St boms, spot 

7 05 

Zme, spot, New York 

6 85 

Zinc, spot, IC St Louis 

6.50 


Other Metals 


Silver (commercial) 

or. 

$0.66 

( 'mlmium . 

lb. 

1 00 

Bismuth (5001b lots).. 

. ‘ lb. 

2 55 

Cobalt ... 

lb 

2 65(a 2.85 

Magnesium, ingots, 99% . . 

lb 

1 25 

Platinum 

oz 

114 00 

Iridium 

0*. 

260 006i 275 00 

Palladium. 

OS 

80 00 

Mercury 

. 751b 

68 00 


Finished Metal Products 


♦ W arehouso Price 


Copper sheets, hot rolled 

Copper bottoms 

Copper rods . . , 

Cents per I 
.. . 24.25 

29 75 
. .. 25.25 

*9 371 


17 00 

Low brass wire 

21.10 

’Low brass ro<Ja 

Brazed brass tubing 

Brazed bronze tubinp , . . . 

22 00 
24 25 
29 00 

Seamless copper tubing 

25.25 

Seamless high brass tubing 

23 50 


OLD METALS— The following are the dealers’ 
purchasing prices in cents per pound: 


Copper, heavy and crucible. .. 

Copper, heavy and wire 

Copnor, light and bottoms 

Lead, heavy 

Lead, tea 

Brass, heavy 

Brass, light 

No. I yellow brass turnings 

Zino f. 


ll.A0ftfl.80 
II 5fK«’M 60 
10 00 «<< 10 10 

5 75(«> 6 00 
3. 506i> 3 75 

6 506« 6 75 
5.75<frt 6 00 
6.7560 .700 
3.75(^ 4.25 


• Structural Material 

The following base prices per 100 lb. are for 
structural shapes 3 in. by J in. and laiger, and plates 
J in. and heavier, from jibbers’ warehouses in the 
cities named: ... . 

New York Chicago 

Structural shapes *3.29 *3.14 

Soft steel bars 3. 9 3.04 

Soft steel bar shapes 3.19 3.04 

Soft steel bands 3.29 3. 19 

Plates, 1 to 1 in. thick . . 3*29 3.14 



Construction, and 
Operation 

Alabama 

1 Bum i Nc u a At The Standard Sanitary 
Mfg Co, Bessemer* Bldg., Pittsburgh, Fa., 
manufacturer of Himitnry enameled iron 
products, ban acquit ed propellent Mb Ave 
iinde2‘2nd St, Birmingham, as a site for a 
i ew brnnch plant estimated to cost about 
$1110,000 1 ‘Inns will lie prepared at once 

I'm, ham The Superim Lime A- Hydrate 
Co , Ine, has eominoneed the const ru<t ion 
of a new hvdrnte lime-manufacturing plant 
with capacity of about 500 bid per day, 
estimated to cost close to $100,000 with 
machinery A list of equipment to be in- 
stalled is being arranged H C Bridge- 
water is set rotary and manager. 

Arkansas 

Camden- The Morris Oil Co. recently 
organized by Harry Morris and associates, 
has concluded negotiationa with the local 
Chambn of Commerce for a site for a new 
oil-refining plant, to have a capacity for 
handling 3,000 bbl. of crude petroleum per 
dnv It Is estimated to cost nbout $350,000, 
in< hiding machinery. 

California 

Glendale -T he California Tylite Co, 
Inc, has work in progress on the first unit 
of a new plant near the Junction of San 
Fernando ltd and Vine St., to be equipped 
for the manufacture of concrete tile prcxl- 
ut ts Aimler a special process It will have 
:in initial daily output of 30,000 tiles. 
FraUk H Boettcher Is president ; and 
Charles li. Davies, vice president and gen- 
et al manager 

Uis Anuri.kf - The White Star Oil Co. 
lias acquired property at Wilmington, Los 
Angeles Harbor, and plans for the con- 
st! notion of tt new oil refinery to cost close 
to $1,000,000 with machinery. A gasoline 
reflm ry will also be Installed. The com- 
pany is opmating oil properties at Santa E’e 
Springs, Cal. 

Los ANora.Es — The Anmrgosn Talc Co ,» 
lili 4 Santa Fo Ave., has plans in prepara- 
tion for the erection of u 1-story addition 
to Its mill, 45x100 ft. Additional equip- 
ment will be installed. 


Connecticut 

SorrumruY -The Star Oil Co.. Danbury, 
Conn, is planning for the construction of a 
new oil storage and distributing plant on 
local site, estimated to cost in excess of 
$75,000, witli equipment. 

Florida 

Hi a* u ntsto w n — The Florida Orchard & 
Packing Co., Thomasvlllc, Ga., has tenta- 
tive plans under consideration for the erec- 
tion of a new- plant for the manufacture 
of fertilizer products at its properties near 
Hlountstown. W. H. Baxley, Blountstown, 
is pi evident and general manager. 

(’anal Point — The Florida Sugar & Food 
Products Co , Lake Worth, Fla., has plans 
under way for extensions and Improve- 
ments in Its local sugar mill and proper- 
ties. estimated to cost $350,000, Including 
equipment. F. E. Bryant is head, 

Miami The Southern Alpha Tile Co. has 
preliminary plans under consideration for 
the election of a new plant on local site 
for the manufacture of tile products, esti- 
mated t o cost in excess of $50,000 with 
equipment. Allan J. Reynolds is president. 

Illinois 

Genksbo — The Tri-City Oil Co., 825 1st 
Ave., Rock Island. 111., has tentative plans 
under consideration for the construction of 
a new oil storage and distributing plant on 
local site. A simBar plant will also be 


erected at Erie, 111 A list of equipment to 
be Installed will be arranged at an early 
dote Ib N Johnson Is president 

Iowa 

Davenport ---The Linwood Stone & Ce- 
ment Co. Kahl Bldg, 1ms preliminary plans 
under way for the construction of a now 
cement-manufacturing plant to cost close to 
$200,000, including equipment J. E. 
Schroeder b* secretary. 

Kansas 

Arkansas City —The Roxana Petroleum 
Corn , St Louis, Mo., will construct by day 
labor its proposed new* oil-refining plant on 
property recently acquired. It will cost 
$■100,000, including machinery Sub-con- 
tracts will be let for equipment at once. 
H U. Moore is construction manager in 
charge 

Hptcmiinhon The State Board of Ad- 
ministration has completed plans for the 
construction of a 1-story addition to its 
Hay produeta manufacturing plant, 75x120 
ft , estimated to coat $20 000. exclusive of 
equipment. C. M Rutledge, State Capitol 
Bhlg., Topeka, ia state architect, 

Louisiana 

Monroe-— T he North American Carbon 
Co, Shreveport, recently organized with a 
capital of $200,000, has preliminary plans 
under consideration for the construction of 
a new plant in the vicinity of Monroe for 
tire manufacture of carbon black. It Is 
estimated to coat $80,000 C. W. Brown 
iH president, and J, 8. McCullough, vice- 
president. 

Maryland 

North East -The. North East Porcelain 
Co has perfected plans for Immediate 
opeiatlons at Its new local plant, and will 
develop maximum capacity -it an oh rly 
date. Tin company was recently organized. 

Massachusetts 4 

Luo mi *jhtkh — Fire, May 23, destroyed a 
portion of the celluloid and composition 
goods plant of the Standard Comb Co., with 
loss estimated at $25,000. It is planned to 
rebuild 

East Walpole — B\ rd & Son, Inc, manu- 
facturer of prepared roofing products, haa 
work nearing completion on a new plant 
addition, anil plans to Install equipment at 
an early date. It will cost in excess of 
$175,000, 

Michigan » 

Lanhimj — T he Dudley Taper Co., 740 
East Shiawassee ^t., has plans prepared 
for extensions and improvements in 1U 
plant, including the installation of addi- 
tional equipment, estimated to cost about 
$45,000. W. C. Dudley beads the company. 

Lhpinuton — T he Michigan Oil iJevnlop- 
ment Co, recently organised with a capital 
of $500,000, is perfecting plans for the de- 
velopment of oil properties In the vicinity 
of Ludington and Manistee, and the con- 
struction of a new plant Jrji this section. A 
stock issue of $100,000 has been arranged, 
the entire proceeds to be used for equip- 
ment and operations. 

Mississippi 

Meridian — T he Meridian Fiber Co. has 
completed plans ^and will commence the 
erection* of an audition to Its plant to cost 
about $40,000. It is purposed to install 
additional* equipment to double, approxi- 
mately, the present capacity. J 

New Jersey 

Garfield — The Johnson Products Co., 138 
Paris 8t„ Newark, manufacturer of cellu- 
lose products, etc., has acquired the plant 
of the Newark Rubber Co., at Garfield, 
comprising a 1-story structure with about 
20,000 sq.ft, of floor space. The now owner 
will make improvements in the factory and 
plans to occupy at an early date. Charles 
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Johnson Ik president ; and H, C. Johnson, 
vice-president and treajiuijrr. 

North Millville — F rederick & I ><»m- 
ifinrk, Inc , has commenced the construction 
of a new local plant to be equipped for 
the manufacture of flry glass products. in* 

< hiding via)*, etc 

Nutlet- -The Texdel Chemical Co. 31*1 
Claremont Ave,, Jersey City, has leaned u f 
factory fronting on the Passaic River 
Nutley, aggregating 12,000 sq ft . and will 
one the structure for a new plant. Imme- 
diate posseAsion will be taken amt equip- 
ment Installed 

Jkrhky City — The Stratford Oakum <’o. 
t'ornellHon Ave, haw eormnlMMioned Dudg- 
& Morrison, 160 I 'earl Ht , New York, N V , 
architects, 1o prepare plant* for extensions 
and Improvements in Its 1- and 2sto:\ 
plan!, to provide for in« rease In capacity 

“New York 

I 'out Hknhv— W ltherbce, Sherman A 
* ’o 2 Hector St, New York, operating 
local blunt furnaceH, plan for the Immedi 
ate rehulldlng of it « on -separating plant at 
Wither bee, near Port Henry, destin^ed t>\ 
the. May IS, with losa estimated at $300,- 
01)0, including < rustling, separating and 
other machinery The reconstruction P 
estlrnaterl to cost approximately the amount 
of the loss 

Nkw York- The United States Steel 
Uorp , 71 hroadwa.v, New' York, has u< - 
quired lluorspai properties in Crittenden 
County, K> and < ontrunplates the Installa 
tlori of a complete mining plant and < om- 
ineielal reduction works 

Nkw York The I'ubllcker Commercial 
Alcohol Co, Water and Snvder Sts I’ldla 
delphhi, Pa , has purchased the t» ntoi \ 
building at 133 Washington St. and will 
"< eup\ the stria tun 1 for a biamh winks 


Ohio 

Lima- Tin Kadlant nil Co, reionth «>i - 
ganlxed witli a capital of $1,000,000 lias 
piellmlimiy plans under wa> for the <•!•><• 
t loti of a new plant on local site f-»i tin 
manufacture of lubi h ating oils The com 
pun> has a ll-acre trait, and will also con 
struct a laboratory and preliminary com- 
pounding mill, the initial plant mdts will 
i osi approximately $.’50,(100 with inn 
i hin# i v At a later date it Is purposed to 
must met a ivisollrte-retlnlng plant, adjoin 
lug the present structures K K Hesslte Is 
\ lee-pr esident and general manager 

Last Akron The Hot* Leatlui Prod- 
ucts Co, I )o\Ve lUoik, Akron, has negotia 
lions m-ailng completion for the pmeiiase 
of the plant of the Phoenix Kubbei Co, 
ina At i\ «* for a number of months past for 
a consideration said to he $130,000 Tire 
Kote company will remodel and Jmpiove 
the faetoi > . and Install equipment for the 
manufacture of leather substitute products 
Ci.kvki.anp Tile Standard Oil Co. has 
pieltmlnaty plans under consideration for 
lire construction of a upw storage and dis 
ti Uniting plant on ;t-ac re tract of land on 
the Helen lid, Ural Fischer ltd, ircrnllv 
acquire#.' for a eonsidei at Ion of $21,000 It 
H estimated to cost In excess of $75,000, 
with equipment 

'Pennsylvania 

Pim.APKu-niA -The Kt K Tongue & 
Hi others Co., Amber and Allegheny Sts. 
manufactui er of glass products, has work 
In progress on a new- plant addition to cost 
shout $ (50,000, and plans to Install equip/ 
inept at an eailv date 

Lewiston— The f onnwy l\ anin Win* Class 
Co Pennsylvania Bldg, is perfecting plans 
fot the- construction of the initial unit of its 
proposed new- plant on pinperty recently ac- 
quired at IjewlMtoi . estimated to cost about 
*80.001), with equipment *Uhcr units will 
he built later Fnmk L Martin is head 
Phu.apki.cmi a - The Pennsylvania Salt 
Mfg Co, Wldenor Bldg. has filed plans for 
,c I exteiitthm at Its. plant at Purler 

and Delnwure Sts 

Noktiumitcin — T he Atlas Portland Ce- 
ment Co has negotiations « mating cymsutn- 
niatlon for the purchase of the plant of the 
Western States Portland Cement Co In- 
dependence, Kan , and plans to take over 
1 tire mill at an early date Extensions and 
Improvements will be made, Including the 
Installation of additional equipment 
PwvisRgAD— The Pnlversnl Portland Ce- 
ment Co. has purchased a tract of 230 
' acre* of land heretofore held by the Carne- 
gie Steal* Co,, Including Its plant site arid 
adjoining property, for n consideration said 
to be in excess of $2,000,000. and will 
Utilise for general operations and expan- 
sion. 


Texas 

Beaumont — The Atlantic Refining Co., 
31 U Pansy unk Avc., Philadelphia, has com- 
menc'd preliminary work for the construc- 
tion of its proponed local .oil-rednlng plant, 
estimated to coat in excess of $300,000, and 
purposes to inaugurate building erection at 
,in rally date. 

I>au.a*~ The Camel Chemical Co, Port- 
land, Ore , C W Hall, president, has or- 
ganized the Camel Chemical Co. of Texas, 
as a subsidiary c ompany, to operate a local 
plant one or the former buildings of the 
go\ i-i nrm nt in the* Love Aviation Field, 
r it a i Dallas, has been acquired and will he 
i c modeled < Hid improved for an initial 
plant, to specialize in the manufacture of n 
c hemieal solution for batterv service Alex- 
ander !> Hudson Is head* >f the .subsldiniv 
c ompanv 

Ha it is — Tin Hlossorn Cotton Oil Co has 
ahindoned plans foi the proposed icbulld- 
Ing of the portion of Its local mill destroyed 
h\ hi* a number of months ago. and it is 
pm posed to dissolve the, company 

iX\AR City— The Texas Sugar Refining 
Co has woi If In progress on its proposed 
local refining plant, and plafis to have d lie 
initial buildings teudv for the machinery 
installation at an early date The new ie- 
tlnei \ will cost In excess of $300,000 E. 
T Thomas, engmeei for tin- rompany, js 
ir chaige 


New Companies 

Lkhannon Ciikmicai, Co, Pawtucket. 
R I , < hemieal pioclucts, $10,000 Ittcor- 
pomtorv Eugene X Mm pin lames Hand 
and Edward .1 Huffy, 17 Kepler St. Paw- 

tllc kc-t 

INTER CONTINENTAL Mi UK Ar 1U T HITCH Co , 
Indianapolis. Ind . tiic.s and i uhhei prod- 
ucts 200,000 shares of stock, no par value. 
Incoi por ator s .) 1> Wiggings, S M' Lav is 

and Herbert W Unity., all of Indianapolis. 

Linpkn Chemical Products Co, New' 

1 ink, X Y , ciiemiinl.s and chemical t>' - 
produc tc $50,000 Hu oi potato! s .M and 
I M Mai shall Representative K B. 
Schulklnd, 2 Rector St New Voik 

EaM'I TENNESSEE CltKMICAJ. C() . F.toW all. 
Pent! chc>mlcals and chemical in piodnets, 

$ 1 oo.ooo Incorporators \V H Chanccy. 
Paul II Snapp and F T Put clue, all of 
Etow all 

Iln.i.cRiosT Sanitary Sckci ai.ty Mr<. Co.. 
Mienton N J , sanitary pottery products. 
$50,000 Imoipmatoi* Her mnn A .launch, 
Mai tin Boiler and Flunk Schuh, Homan 
and Hilton Sts, Tnnton The last noted 
K l epi esc-ntutlN c 

Paint Piumhnt Co oi- \mfjuca, 1n t c, 
Wilmington, Del , paint pigments, etc,; 
$150,000 Kept esentat ivc Pmtt-d State's 
Cor poi atlon <'o , I ioVi-i , I >el 

Sour Phosphate Fertilizer Co., Tampa. 
Fla , fcitilizer pioclucts. oiganized Wll- 
Mam <1 Brooks, president . and Samuel 
Jhoclmrdt, Monetary, both of Tampa 

Harper Tannino Co . North Adams, 
Mass . operate a leather tannery , $230,000. 
Oliver Hull Ik pi esident, and George E. 
Cox Neath Adams, treasuiei and repre- 
sentative 

Hill Chemical Co. Wilmington, l>el , 
ehendeals and chemical by products , $1.- 
000,000. Representative Corporation Serv- 
ice Co, Equitable Bldg. Wilmington 

Para Coni*, Belleville, N. .) , chemicals 
and c hemical byproducts ; $20,000. Incur 
porators Walter H and J VV. ZUlesseti 
and Edward (1 Meyers, 372 Main St., Belle- 
ville The last noted Is representative. 

Rkvklle Oil Co.. Bristow, Okla ; petro- 
leum products, $100,000, Incorporators 
E H. Rollestone, Bristow , C E Strou- 
vellc nml C P Davis, both of Tulsa, Okla. 

Mbtahoalh Process Co . Dc-troit, Mich. , 
metal processing for scale removal' $50,000. 
Incorporators: Oscar M. Howard, Martin 
K Ball and Joseph A. Hammer, 4301 Allen- 
dale St Detroit. The last noted is rep- 
resentative. 

Continental Chemical Co, I/akewood, 
O J chemical* and chemical byproducts ; 
$10,000 Incorporators: Harvey E. Miller 
and William H. Chapman, both of Ljftko- 
wood. 

Watkri’Roouing. Inc., Indianapolis, Ind. : 
waterproofing compounds, etc. ;V $100,000. 
Incorporators James A. Walsh, Frank K. 
Bull and Lee K. Garber. all of Indianapolis. 

C. H. A. Schmitt Co., Boston, Mass. ; 
chemicals and chemical byproducts; 400 
shares of stock, no par values. Charles A. 
Schmitt, president; and Philip J. Kraft, 
Boston, treasurer. 

Insulating 1*roduct8 Co., 412 North 
Western Ave., Chicago, 111. ; compounds ; 
$40,000. Incorporators : Louis Weber, Wil- 
liam J. Greer and Fred Ellzer, 


Mark Oil Corf.. 101 East Fayette St., 
Baltimore. Md. ; refined petfoleum product* ; 
500,000 shares of stock, no par value. In- 
corporators: John J. Hopkins, Carl W. 
Painter and J. Donald Robb. 

Protection Paint & Products Corp., 8 
South Dearborn St.. Chicago. 111. ; palntn, 
varnishes, oils, etc. ; $25,000 'Incorpofa- 
tors: Mortimer A. Sherick, A B. Sherlck, 
and Henry Rutz. 

Ex-OIL Chemical Products Co*, Jersey 
City, N. J, ; chemicals and chemical by- 
products ; $100,000. Incorporators. Francis 
1 Golden, AlexandeV Mannix and James H. 
Sharkey, 225 Claremont Ave., Jersey Citv 
The last noted is representative. 

Farmabtjc Co., Haverford, l’a. ; paints, 
varnishes, etc.; $250,000 Incorporators: 
Frank A Cabcen, Jr., IJaverford ; George 
G. Meade, Ambler, PH ; and W. F. Diener, 
Polllngswood, N. J. Representative: United 
States Corporation Co, Pennsylvania Bldg, 
Philadelphia, Pa. *' 

Consolidated Boll Weevil & Insect 
Destroyer Co.. Blanchard Okla.; chemical 
compounds; $25,000 Incorporators: John 
A Stephenson, D 0. Morgan and T C. 
Laws, all of Blanchard 

Dalco Lutoucantb, Inc , Wilmington, 
Del. , oils and greases; $120,000 Repre- 
sentative Corporation Service Co., Equit- 
able Bldg., Wilmington. 

Findlay-Eaule Oil Co . Findlay, O. ; oil 
piodnets, $25,000 Incorporators: \V E 
Steplumson and M H Sliaffer, both of 
Findlay 

Lastik Phoducth Co., Beaver, Pa , 
cements, paints, etc , now being oiganized, 
application for a state charter will be made 
.June* 6 I iiooi porators K A Holland, 
J dcS Freund atiel S II. Myeis Repre- 
sentative Hlec, Morrison, May & Brad- 
shaw, Beavei. 


Industrial Notes 

The Wheeling Steel Products Co 
(sales company fm the La Belle- lion 
Woiks, Whltakor-Glcssner Co. and Wheel- 
ing Steel & lion Co ) discontinued Muv 1. 
and the- Wheeling Ste-e-l Corp, from that 
date, has handled all sales. The Wheeling 
Steel Corp will assume all existing sales 
obligations of the Wheeling Steel Products 
Co , Wheeling, W, Va . and of the three 
above-named companies This action will 
not affect the personnel of the- sales divi- 
sion, which will remain unchanged at 
Wheeling and at district sales offices. 

The Conveyors Corp. or America. Chi- 
cago, 111 , announces tlu* appointment of 
the Pittsburgh Machine- Products Cm . Oliver 
Bldg, Pittsburgh, Pa, as district repte- 
sentatlve 

Since* May 15 the* firm of Petukk & Dorr 
has occupied separate* office fi om the Dot r 
Co in the Munson Bldg, 67 Wall St, New 
York Clt.v, and has enlarged Its stall* 1* 
M McHugh, until now vice-president and 
manager of sales of equipment for the Dorr 
Co , will become* pi esident and general 
manager of 1’et roc & Dorr C. G Petree 
of Brisbane, Australia, will become vice- 
president and consulting engineer J V. N. 
Dorr, president of the Dorr Co . will be 
chairman of the board of directors H E. 
Ilaws, treasurer of the Dorr Co., will con- 
tinue as treasurer for the present G. C 
Kaar will continue in charge of the offl< o 
in Havana. 

The Wkrster Mfg. Co , Chicago, 111., an- 
nounces the appointment of Robert T. 
Pierce a« manager of Its Now York sales 
office at 90 West St., succeeding Glen N 
Porter, deceased 


Opportunities in the 
Foreign Trade 

Parties interested in any of the following 
opportunities may obfoia all available in- 
form otion from the Bureau of Foreign and 
Domestic Commerce at Washington or from 
any district office of the bureau The num- 
ber placed after the opportunity mtt*t be 
given for the purpose of identification. 

Linseed Oil, coconut oil and palm kernel 
oil. 10 to 50 tons of Weh. all of the best 
quality Wurttemberg, Germany. Pur- 
chase. — 6497. . 

Edible Oils and Lard. Vienna, Austria. 
Purchase. — 6502. 

Vegetable Oils and Lard. Prague, 
Czechoslovakia. Purelvaae. — 6517. 

Window Glass and Caustic Soda. Rio 
Grande do Sul, Brazil. Manufacturers’ 
agency, — >6543. 

Varnishes and Paints, hard aluminum. 
Madrid, Sp&in. Purchase. — 6594. 
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' How Shall We 

Sell Our Research? 

I THAT kind of a report shall we tyirn in to the 

VV board of directors? Shall it be a simple state- 
ment of results achieved in terms of dollars and cents 
saved? Or shall it include the results aimed at, a 
perspective of the work in terms of t.ie long-time prob- 
lems with incidentally some mention of the ultimate 
goals?” This subject was the basis of a friendly dis- 
cussion among the heads of the research department in 
one of the large industrial corporations. The question 
is fundamental. It involves the very basis for research 
and it is imperative that those of us who are trying to 
“sell” that commodity to industry should clear up in 
our own minds the proper basis for its sale. 

The confusion arises probably from the habit of look- 
ing upon research as an investment that will pay 
dividends. Our attitude toward research must be more 
flexible. Investments carry with them a connotation of 
regular profits, of capital once invested which keeps 
turning itself over. These concepts are ingrained and 
are not easily shaken. Therefore when* we speak of 
research as an investment we are unfair, for we tell only 
a part of our story. True, it is a “laying out of money 
from which profit is expected,” but it does not yield 
regular profits, nor is it a single laying out of money. 
It is a repeated expenditure. It is an “investment” 
without the earmarks familiar to the layman. Hence 
there is danger in referring to it in terms of profits and 
dividends. 

It is a fact well established that research will pay 
for itself* many times over, and in that sense it is an 
investment. Bui it is much more than an investment. 
It is the insurance which every company should pay 
to make sure that its processes and its products are not 
obsolescent — a condition that cannot always be revealed 

# by the cost system. It is furthermore the eyes of the 

* corporation through which it may Ibok into the future. 
Only through research can an industry, a corporation, 

• or an individual anticipate conditions and turn them to 
advantage. On the other hand, only research can create 
conditions that will permit life and growth in industrial 
competition. 

Is a board of directors to be informed solely of the 
dollars and cents which the research department has 
saved during the past fiscal year and to be given no 
insight into the dims for which it is striving? What 
will be the result? A demand for dollars and cents! 
A necessary abandoning of long-time research, funda- 
mental study aimed at the future, to take up pot-boilers 
that will show an Immediate profit. Instead of studying 
the possible utilization of low-grade phosphate rock in 
the manufacture of fertilizer it would be the analysis 
of samples to prove that the company? was right in a 
single shipment. In place of tile fundamental properties 


of portland cement, the research man would have to 
“trouble shoot” for an irate customer. 

Sell # research for what it is: Not a penny saver on 
the present budget, but a marvelous tool that will create 
conditions for an industry, new methods of production, 
products for a waiting market. Sell it as an economic 
force and an economic necessity. Sell it as a program 
that has vision and vitality. Sell it so that every 
board of directors shall come to know it not as an in- 
vestment but as a searchlight into the unexplored future 
of the corporation. 

Looking to the Future 

Of the Paper Industries 

A PERIOD of unusual prosperity has recently been 
enjoyed by the paper and pulp industries. If such 
good times could be continued and upon the same basis 
of production as in the past, there would be but slight 
ground for the speech of Hugh P. Baker, secretary of 
the American Pulp and Paper Association, before the 
recent convention of paper mill superintendents* at 
Springfield, Mass. Unfortunately, such may not be the 
case. 

The time is fast coming when keen foreign compe- 
tition must be met. Our Canadian neighbors give prqjtt- 
ise of outstripping us in newsprint production within 
2 years. Our own forces are rapidly being depleted 
and the need for adopting a sound policy of reforesta- 
tion becomes nofc only advisable but vitally necessary. 
Even such a step, however, will nofr in itself fully pre- 
pare us for holding our production and markets.* 
Standardization must come in mill practice. Of 12& 
sulphite mills operating on this continent, ny two have 
adopted a standard, common practice. Why? Simply 
because the mills cannot agree anjpng themselves which 
method is best. Only sound, honest, co-operative study 
will solve this problem. Fortunately the oil and steel „ 
industries have set excellent examples of standardize* 
tion which the pulp industry might wefl emulate. 

In addition to the development of new sources of raw 
material and standardization of practice, the industry 
has other problems to face. Sewer drains and venti- 
lators, smoke stacks and refuse piles must be cheated of 
their present ]iarvest. The statement has beenjpade i 
that a* 200-ton mill could be completely operated on 
the present-day waste of Jthe industry — and there is evi- 
dence to lead us to believe that this estimate is com 
servative. * « 

To meet foreign competition successfully the industry 
must produce at bedrock prices. To do this it must 
insure itself against lack of pulpwood, it must stand- . 
ardize, it must discover and prevent unnecessary 
losses. Otherwise the day may come in the not far 
distant future when the foreign producers succeed in 
dominating the paper market ef the United States*, 
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AuJntroduction in the 

Chemical Engineering Industries 

'"TMIE student afrthe Chemical Exposition has always 
^•A been a problem. Usually he has # rambled around on 
nirJown.and worn out the patience of exhibitors by his 
per&fcrtent questioning. Nor has he been as greatly 
benefited *by the exposition as he might have been. He 
has merely gathered a series of random impressions, 
generally inaccurate and all uncorrelated. His sense of 
balance has often been entirely disarranged by a loqua- 
cious salesman or a taciturn one So much ft>r the 
problem. 

The Ninth Exposition, next September, will have as 
one of its features a course of instruction for students. 
Already our news pages have carried the preliminary 
announcement. More than a hundred applications have 
been received and the final attendance will doubtless 
be treble that number. Distinguished engineers have 
accepted the task of conducting the various symposiums 
and the students will have a rare opportunity to get a 
feeling of the great industries which later on will fur- 
nish them their livelihood. The generous co-operation of 
Columbia University in offering rooms in its dormitories 
for the week at a nominal charge removes the expense 
bugbear with which the student is usually faced. It 
only remains for the student to take advantage of this 
progressive proposal and for the exhibitors to co-operate 
in making this introduction to industry a significant 
advance in chemical engineering education. 

Curious Ideas of 
Conservation 
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Technology and the 

Raw Material Monopolies 

AS A NATION the United States is dependent upqn 
J\ foreign countries for about fifteen essential raw 
materials. At least half and probably two-thirds of 
these commodities are of vital importance to the chemi- 
cal engineering industries. We are, therefore, more 
than ordinarily concerned with the attempt that is being 
made to find out just what these monopolies really mean 
in the world economic structure. Secretary HOOVER and 
hfe associates in the Department of* Commerce should 
be assured of our support for their investigation, not 
alone in moral encouragement but, if necessary, in ag- 
gressive technical effort. 

It is perhaps a war heritage that practically all of 
these materials are dominated by combinations of com- 
panies or governments that control production or mar- 
keting and distribution. Potash, iodine, nitrates, qui- 
nine, rubber, sisal and tanning materials are chemical 
engineering products subject to just such control. And, 
as the Secretary well puts it, there is no “Sherman law 
of the world” to prevent combinations against the 
United States. There are at least four ways to meet 
these raw material monopolies: (1) By similar combi- 
nations of purchasers; (2) by development of new 
sources of the same raw materials; (3) by development 
of synthetic or substitute materials; (4) by measures of 
economy to reduce our dependence on foreign sources. 

But the immediate technical problem presenting itself 
to our industries is that of developing synthetic sup- 
plies or the determination of adequate substitutes for 
the raw materials which are now available from single 
sources. In the case of nitrogen, for example, the fixing 


I N A recent issue of Science we learn that an unknown 
donor has contributed $100,000 each to Harvard and 
Yale universities for the purpose of conducting experi- 
ments in silviculture in New England. This is a matter 
of*real interest, especially to the pulp and paper, wood- 
distillation and other of our* chemical engineering in- 
dustries. On every hand come warnings that we are 
using up our timber supply and yet despite the good 
work of the Forestry Service and th<? Forest Products 
Laboratory, we are curiously Unscientific in our attitude 
towaAl this problem. To make silviculture economi- 
cally worth while will require research and thinking, 
and the university is an admirable place for this study. 

It is reported that on the Canadian side of the imag- 
inary line that separates Alaska from the dominion 
there is a large and thriving paper and pulp industry. 
For the most part it is in the hands of Americans who 
were forced ouWof Alaska by the peculiar conception of 
conservation that seems to have as its objective that 
there be no development anywhere — that water capable 
of developing bovver should continue to waste itself on 
the rocks of its stream bed and that trees should con- 
tinue to grow to maturity and then fall down to rot 
ancfTuin. • 

Good business requires that we begin to connect up 
these long-distance subjects artd predicates, these causes 
aijd effects that reach out over the passing years. We 
have no right to rob future generations of the resources 
they will most need, but we should not unnecessarily 
penalize industry by withholding raw materials that 
today are being dissipated because of the laissez-fadre 
attitude and neglect. A scientific program of utilizing 
growth of our forests is not inconsistent with the 
‘iioundest policies of conservation. 


of atmospheric nitrogen affords the obvious measure of 
relief from UV burdensome phases of Chilean nitrate 
control. But the very serious economic question is, 
Will it pay? Similarly in the case of rubber the prepa- 
ration of synthetic rubber is at least a possibility, al- 
though nothing like the certainty which we have in the 
case of nitrogen fixation. In other cases the whole situ- 
ation may turn on a very small and apparently insignifi- 
cant bit of technology. This is actually what is likely to 
result in the case of sisal. 

The story of sisal is a romantic one. It has always 
seemed to be the only cheap fiber suitable for making 
binder twine that would withstand the ravages of the 
grasshopper. Other fibers such as manila are eaten by 
this insect pest, with serious results to the farmer who 
must handle the sheaves of grain. But now a little in- 
vestigation has shflwn that the honorable grasshopper, 
has no more desire for manila than for sisal. His 
fastidious taste is simply for the salt that is left in 
the manila and other twine fibers because the fibers have* 
always been washed in salt water. Other factors of im- 
portance may develop, but it now seems that the only 
measure required for relief against the sisal monopoly is 
to arrange that the producers of manila in the Philippines 
use fresh water in the cleaning of their fiber, thus elimi- 
nating the salt which savors the grasshoppers’ meal. 

It is not likely that as simple solution will be found 
for the fourteen other raw materials as now is promised 
for the binder twine situation, but the chemical engi- 
neer has in every one of these fields a distinct oppor- 
tunity. Our industries cannot afford to remain depen- 
dent upon a single foreign source. Common sense and 
good economics forbid that our profession, should sit 
idly by and allow the present condition to continue. 
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One Aspect of 

The Labor Shortage 

A GREAT DEAL is heard lately of the effect which the 
current shortage of labor has on industry. The 
prosperous state of business leads many industries to 
seek to attain maximum production. It becomes imme- 
diately evident to such that there are no new laborers 
available and that it is necessary to make their present 
supply cover their needs. In consequence we note # a 
loud clamor that th£ next Congress should let down thg 
bars to an increased immigration, and, with this, a ten- 
dency to* do nothing until such Congressional action 
occurs. 

But there is every indication at present that the immi-* 
grant quotas will not be increased. This puts it squarely 
.up to industry to find its own solution of the difficulty. 
From one point of view this may be a blessing in dis- 
guise. What is being done in some plants, and it is 
the logical thing for all at least to consider, is the sub- 
stitution of labor-saving devices and material-handling 
equipment for unskilled labor and then training the 
men thus freed for the skilled jobs that are open. Such 
a plant is blessed with steadier and more economical 
operation. Its men enjoy better jobs at better pay. 
And dividends result to the industry which acts instead 
of waiting helplessly for the government to solve its 
difficulties for it. 


Better Tools 

For Industry 

A N ENGINEERING FRIEND of ours, whose prin- 
cipal work has been along metallurgical lines, 
recently made an excursion into the chemital field. He 
tells us he was amazed by the lack of authoritative 
fundamental data and the very abundant fund of mis- 
information concerning the products in which he was 
interested. He writes : 

Take a very commonplace chemical, epsom salt, for 
example; consult any number of solubility tables and 
you will find almost as many sources of conflicting 
information. You will learn that this salt is rela- 
tively soluble, 1 to 3 in cold water and 1 to 1 in hot 
water, but the particular table consulted will give you 
no information whatsoever as to the temperatures 
involved. Another source discloses that 258 grams are 
soluble in 1,000 ec. of water at 82 deg. F. and 1,000 
grams at 212 deg. F. . . . Epsom salt melts in its 
own water of crystallization at 200 deg. F. f but none 
of the ordinary tables so states. . . . Should not 

the chemist make it his business to publish the truth? 

. Should not the chemists as a group qjake it their duty 
to separate out the misinformation existing in many 
of our technical books and conspicuously label it as 
• “Obsolete"? 

It is not our purpose to defend the engineer in his 
criticism of the chemist nor yet to point out the fallacy 
of his generalizations. His criticism may or may not 
be well taken, but it serves to emphasize the very urgent 
need for the compilation and critical study of the funda- 
mental constants of industry. It also brings out another 
point and one that*is common experience to most of us 
— viz., that when we get away from the very limited 
field of our own specialty we are incapable of judging 
and appraising conflicting values for these basic data. 

What is needed* is co-ordinated, critical study by 
specialists, each competent to judge the value of the 
data for his particular field. It is encouraging to learn 
that this is exactly what is being planned in connection 


with the great work now under way cm the preparation 
of the International Critical Tables of Physical and 
Chemical Constants. # 

The Landolt-Bornstein-Roth Tabellen, on which many 
of our technical meif are now forced to rely, are notably 
incomplete and inadequate. In them there is no recog- 
nition of the results of much of the scientific and 
industrial research conducted in the United States since 
1914. ^Nor do the tables include essential data on the 
many new and useful technological materials. These 
obvious .faults, are to be corrected and many new and 
noteworthy features are to be included in the ambitious 
program outlined for the present undertaking. It is 
impossible here even to catalog the wide range of data 
that will make up the 2,000 pages of tables, but the 
briefest inspection of the preliminary plans brings con- 
vincing proof that practically every phase of industry 
will be benefited by the.se tabulations. The project is 
an enormous one, requiring whole-hearted co-operation 
as well as prompt and substantial financial support. 

As the matter now stands, about fifty industrial units 
have pledged approximately $40,000 and the Carnegie 
Corporation has given $35,000 more for the project. An 
additional $125,000 must be raised in order to cover 
the entire expense of compilation, editing and publish- 
ing. But even an expense of $200,000 is only an incon- 
sequential fraction of the value that will be derived 
once industry is supplied with these better tools for 
investigation and progress. 


Chemical Engineering 

In Industry • 

O CCASIONALLY we hear of friends of ours, 
chemical engineers, who are holding responsible 
positions in a rubber plant, a cement factory, a soap 
works, a packing house, a baking plant, an enameling 
factory and so on <ul infinitum. If we reflect upon it at 
all, we begin to realize to &hat far fields of service the 
chemical engineer is being called. Yet this realization 
is very vague, whereas both the true comprehensiveness 
of the field and the striking parallelism of the work of 
the chemical engineer in different fields are far •from 
being appreciated by the chemical engineers themselves. 

These two thoughts underlie a series of articles on 
the chemical engineering of many industries. Based 
on field inspection of modern progressive plants by mem- 
bers of Cham. & Mct's editorial staff, these will give a 
series of glimpses into the work of the chemical engi- 
neer from which can be synthesized a composite picture 
of chemical engineering which no singTe article could 
possibly give. 

The series starts in this issue with “Chemical Engi- 
neering in the Production of Coated Fabrics” — a study * 
of the Duratex Corporation's plant at Newark, N. J. 
Other articles \^ill follow at close intervals. The qjKprt , 
will beieustained and the program will extend over a 
period of years rather than weeks or months. Each 
article will focus on the important chemical engineering 
features of the industry and plant. Gradually the un- 
derstanding that the unit processes of chemical engi- 
neering underlie all of the process industries will become 
part of the background of the chemical engineer him- 
self, of the industries and of the industries' leaders. 
Toward this end these articles are frankly aim«d. We 
commend them to your attention. 



1016 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol. 28 , No. 28 


Milton G. 

Whitaker 

Outstanding chemical engineer- 
ing executive and pioneer in the 
fight for the legitimate use of 
alcohol in industry 



E xternal vigilance t^e 

-rf price ofi liberty” in more than 
one line of human endeavor, but in 
industry is this so strikingly ap- 
parent as in the production and law- 
ful distribution of industrial alcohol. 
Notwithstanding the federal en- 
forcement act's avowed purpose 
“ . . .to insure an ample supply 

of alcohol and to promote its use in 
scientific research and in the de- 
velopment t of fuel, dye and other 
lawful industries,” the industrial 
alcohol manufacturer and the indus- 
tries that^ depend upon him for their 
supply of this essential raw material 
have been consistently harassed and 
persecuted. Only by a constant wide- 
-awake fight for their rights have , 
the chemical industries been able to 
oppose the ill-adv'sed and, often un- 
just regulations forced upon them 
by a fanatical administration of the 
enforcement act. 

A step forward for the alcohol 
manufacturer and a victory for the 
, , legitimate consuming industries were 
recently achieved by the appoint- 
ment of the Trade Alcohol Advisory 
Committee. On June 1 the announce- 


ment was made that in the future* 
all new regulations affecting indus- 
trial alcohol will be submitted to 
this committee by the Treasury De- 
partment in order that blundering 
rules may be corrected before they 
actually go into effect and do dam- 
age to legit'mate industry. 

Another development within the 
past few weeks has been the dis- 
covery that hidden away in the re 
cently-repealed Mu.lan-Gage en- 
forcement act in New York State 
was a definition of “intoxicating 
liquor” which if enforced would ab- 
solutely prevent the use of alcohol 
in any chemical, medicinal, varnish, 
motor-fuel or in fact in any product 
requiring more than } per cent of 
alcohol ‘in its make-up. 

A striking example of the indus- 
try’s successful stand against ill- 
advised legislation was seen a year 
or more ago in the opposition to the 
Willis-Campbell (“Volstead, Jr.”) 
bill before Congress. It will be re- 
called that the industrial alcohol 
committee of the American Chemical 
Society made a valiant presentation 
of the ^chemical industry’s case 


against the bill. This was supple- 
mented by the important though per- 
haps less prominent role played by 
Dr. Milton C. Whitaker, former pro- 
fessor of chemical enginee’ring at 
Columbia and now vice-president of 
the U. S. Industrial Alcohol Co. and 
president of the U. S. Industrial 
Chemical Co. His clear, forceful 
testimony before the Congressional 
( committees did much to swerve the 
radical prohibitionists from their 
fixed purpose of crippling lawful 
chemical industries. 

Dr. Whitaker has said that his 
business is to make alcohol and other 
chemicals for industry and not for 
illegal purposes. He is constantly 
blocking the efforts of bootleggers 
and at the same time appealing to 
the authorities on behalf of legiti- 
mate industries in* order to enable 
them to do business. And this eter- 
nal vigilance is necessary, for there 
are always enthusiasts in Congress 
who believe that alcohol is useless as 
well as dangerous *and that carbon 
bisulphide, for instance, would be a 
proper substitute for it in medicinal 
extracts. 
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Chemical Engineering 
In the Production of Coated Fabrics 

Manufacture of Artificial Leather and Rubberized 
Cloth at the Plant of the Duratex Corporation Involves 
Interesting Application of Engineering Principles 

t 

• 

By Sidney D. Kirkpatrick 

Assistant Editor, Cht'm. d Mtft. 


W ITHIN the last 10 years more than one 
of the chemical engineering industries 
has felt the stimulating influence the 
quantity-production methods of the automobile 
manufacturer. Many recent significant advances 
in the technology of rubber, special alloys and 
steel, and paint and varnish, can be traced directly 
to the demands of the industry that in 1922 sup- 
plied us with 2,500,000 motor cars and trucks. 

But even more intimately connected with the 
automobile industry is the production of pyroxylin- and 
rubber-coated fabrics — artificial leather for upholstery, 
door linings and the tops of closed cars and rubberized 
cloth for the side curtains and tops of touring cars. 
The artificial leather industry had its beginnings in 
England early in the nineteenth century, but it was not 
until about 1850 that it may be said to have taken root 
in the United States. At that time, the principal use 
for such material was in the manufacture of carriages, 
the predecessor of the automobile industry, which alone 
in 1922 consumed 50,000,000 yd. of artificial leather. 

Certain of the firms now producing pyroxylin- and 
rubber-coated fabrics had their origin in the leather 
industry, which, in brief, is the history of the Duratex 
Corporation, of Newark, N. J. About 20 years ago 
the Johnson Leather Co., of Newark, began the manu- 
facture of split leather.and for many years supplied this 
material to the carriage trade. About 1916, however, 
the demand for increasing quantities of automobile up- 
holstery material became so insistent that this firm 
started to produce artificial leather, which it marketed 
under the name of “Duratefc.” A year later the firm, 
now known as the*Duratex Corporation, began to pro- 
duce rubberized fabrics, and with the broadening de- 
mand for this material expanded its rubber depart- 
ment until it is now able to supply approximately a 


tenth of the consumption of the entire country. 
• The chief raw material common to both the 
pyroxylin and rubber departments is the fabric, 
or gray goods, as it is termed in the industry. 
Depending upon special requirements, this may 
be duck, twill, drill, sateen, moleskin, lawn or 
sheeting. The gray goods first go to the dye 
house, where they are dyed, stretched and, in 
some cases, napped and felted. From the dyed 
goods storage, they are taken to the makeup 
room, where the rolls of cloth are cut according to the 
orders of the planning department and are sent to the 
appropriate department for processing. If the goods 
are to be rubberized, they are taken either to the 
calender room or rubber-spreader room, depending upon 
which of the two methods is to lie used for applying the 
rubber. If the cloth is to be made into artificial leather, 
it passes into the pyroxylin room, where .the “dope” 
mixture of nitrocellulose, pigment, oils and solvent is 
applied. The heavy rolls of cloth are transported from 
one building to the other by hand trucks, although in 
the processing rooms they are more conveniently and 
efficiently handled on a monorail system installed by the 
Louden Machinery Co. (See Fig. 5.) 

As will be observed in Fig. 1, the plant is housed itt 
two 14-story brick building^ 60 ft. in width and approx- 
imately 500 ft. in depth. A third series provides for 
material storage and power generation. 

Pyroxylin Department 

The preparation of the coating mixture of nitrodfellu- 
lose, solvent, oils and pigment is the first step in the 
manufacture of artificial leather. Many of thenraluable 
properties of the finished product depend upon the com- 
position and care used in the making of this coating 
solution, which is known in the industry as “dope.” 
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At the Purate^ piant tne pyroxylin is generally pur- 
chased in ttye form of a 12 per cent solution of nitro- 
cellulose in a specified mixture of solvents. In general 
terms, this mixture consists of a diluent, a latent sol- 
vent and a true solvent. Because of its unusual solvent 
properties, ethyl acetate is almost universally used as 
the true solvent. Denatured alcohol is a common ex- 
ample oT a latent solvent, while benzol and toluol are 
most often used as diluents. 

Although the composition of the solvent* mixture 
varies greatly with the coating requirements and other 
factors, such as atmospheric conditions, the true? solvent 
generally represents 40 to 50 per cent of the total. 
Typical mixtures might be made up as follows: 

Ethyl Acetate Benzol Alcohol 
Per Cent Per Cent Ptg Cent 


Solvent A 40 BO 30 

Solvent B 40 35 25 


A difficulty which the artificial leather manufacturer 
shares with other pyroxylin industries is caused by the 
occasional precipitation of the nitrocellulose, resulting 
in what is known as a “blush” or “bloom” in the finished 
product. One of the reasons for this is the addition 
of moisture condensed from the atmosphere because of 
the low temperature of the evaporating solvents. In 
moist weather, therefore, it is necessary to add to the 
solvent mixture a small quantity of a higher boiling 
solvent, such as amyl or butyl acetate. A typical solvent 
mixture for use during periods of high humidity might 
consist of 10 per cent of amyl acetate, 30 per cent of 
ethyl .acetate and 60 per cent of benzol. 

Grinding, Mixing and Coating 

t The pigments mixed wi.h the pyroxylin are all chemi- 
cally inert colors — ochers, siennas, bone black, prussian 
and ultramarine blues, Indian oxide and scarlet lakes 
being especially desirable. In this plant these are 
ground in a non-drying or semi-drying oil, such as cas- 
tar oil, on three J. II. Day three-roller paint mills, one 
of which is shown in Fig.^2. The pigment-grinding 
room has a capacity of producing approximately 
3,600 lb. of ground pigment in 24 hours. 

Although varying, of course, with the specific gravity 
of the pigment and the color requirements for the fin- 



FUi. 2 — PIGMENT GRINDING ON THREE-ROLLER MILL 



FIG 3 FLAN AND ELEVATION OF DRYING EQUIPMENT 
FOR PYROXYLIN COATING MACHINES 

ished stock, it is common practice to mix the ground 
pigment with the nitrocellulose solution in the propor- 
tion of two parts of pigment to three of nitrocellulose. „ 

Softening* oils, such as castor, rapeseed or other non- 
drying or semi-drying vegetable oils, are then added to 
the mixture, generally in the proportion of about two 
parts of oil to one of nitrocellulose. This proportion, 
however, may be varied considerably depending on the 
pliability desired. 

The pyroxylin mixing — that is, the incorporation of 
the various ingredients of the coating solution — is ac- 
complished in large mixers made by the J. H. Day Co., 
of Cincinnati, and E. Ross & Son, of Brooklyn. In all, 
twenty-four such mixers are used, having individual ca- 
pacities of 300, 500 and 800 gal. The ingredients are fed 
into the top of the mixers; in the case°of the larger ones, 
from a second floor room directly above (marked “Load- 
ing and Mixing” in Fig, 1). The smaller mixers are 
loaded from overhead platforms to which the pigment 
and solution are brought by monorail and lifted by block 
and tackle. 

It is significant that the mixers have been installed’ 
in three distinct rooms, carefully separated by fire walls 1 ! 
Necessary precautions are taken against the danger of 
ignition by static electricity. The mixers, belts and 
pulleys are carefully grounded and it has also been found' 
necessary to ground the operators themselves, espe- 
cially in cold, dry weather. This is done by having 
the men stand on zinc plates, property grounded through 
the floor. The cloth is itself grounded to the coating 
machines by means of small brass chains that drag 
over the surface of the coated cloth during the final 
roll-up. (See Fig. 3.) f 

It was previously pointed out that the planning de- 
partment routes the dyed cloth from the makeup room 
directly to the individual coating machines of the artifi- 
cial leather department. Here the weight of the fabric 
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is ascertained and, also, by calculation, the amount of 
coating necessary to bring the finished product to its 
required weight. 

# The pyroxylin mixture is applied to the fabric on two 
types of coating machines, one of which is shown in 
Figs. 4*and 5. These are comparatively simple in prin- 
ciple, the thickness of the coat being regulated by the 
tension of the cloth against a knife edge over which it 
passes. The first and most difficult coat to apply is the 
anchorage coat, which is followed by the other ctgits 
necessary to givej;he required weight and the desii^d 
flexibility, finish and embossing surface. 

. As thfe fabric leaves the knife edge, it passes into a 
drying chamber, which is heated by means of steam 
coils. The temperature is regulated and recorded by 
‘ standard recording instruments of the Foxboro and 
Bristol types. * 

A Problem in Air Drying 

This drying equipment is an especially interesting 
application of air drying under rather unusual condi- 
tions. It fs necessary to provide facilities for drying 


a sufficient quantity of the fume-laden air, to prevent 
an explosive concentration. At the preaent time no 
provision is made for solvent recovery, although the 
drying and ventilating system is so* designed that an 
installation might he made with a minimum of expense 
and inconvenience. 

The second type of coating machine, known as the 
spool calender machine, coats at a milth faster rate. 
The fabric from these machines is dried in a hanging 
room, 'suspended from the ceiling in festoons. The tem- 
perature in the festooning room is usually about 180 
deg. F., but this too depends on the rate at which the 
cloth is drawn through the room. The time may be 
varied from 2 to 4 hours. 

As the product comes from the coating machines, it 
has a smooth surface and looks very much like ordinary 
oilcloth. In order to give it the appearance of leather 
the coated fabric is grained or embossed under high 
pressure. The presses used are those of the T. W. & 
C. B. Sheridan Co., mechanically operated by means of 
a cam and triple toggle construction. On a surface 
54x26 in., these presses are capable of giving a pressure 



FIGS. 4 AND 5— PYROXYLIN COATING MACHINES SHOWING EXHAUSTING AND DRYING EQUIPMENT 


the base coating as rapidly as possible and, at the same 
time, to remove # the solvent vapors effectively, in order 
to keep explosion and fire hazards at a minimum. The 
system was designed and installed by the Carrier Engi- 
neering Corporation and makes use of the ejector prin- 
ciple for efficient circulation of the air. As may be seen 
4 from the plan and elevation showi> in Fig. 3, it is de- 
signed according to well-known counter-current prin- 
• ciples. The air is delivered from the ejector nozzles at 
a velocity of approximately 1,000 ft. per minute, and 
passes over the driest cloth as it is on its way out of 
the drying chamber. In counter-direction the air then 
passes around the entire path covered by the cloth and 
is finally exhausted at an outlet directly beneath the 
coating head of the machine. At the base of the fan, 
the air current divides and a part of heated air is drawn 
into the fan to be recirculated directly by the ejector 
nozzles. 

The apparatus handles about 2,500 cu.ft. of air per min- 
ute for each of the coating machines. The temperature is 
maintained at approximately 175 deg. F. depending upon 
the amount of air handled and how vigorously it is 
circulated. The drying chambers over the machines 
are connected with an exhaust system which removes 


of 600 tons. The embossers are of two types, a continu- 
ous press such as is shown in Fig. 6, in which the cloth 
is rewound automatically after each impression, and a 
non-continuous type, in which the leather is pulled 
through *by hand or is rewound by the operator. The 
six presses in the leather embossing room have a total 
capacity of 30,000 to 40,000 yd. per 24 hours. 

The embossed leather receives a finaUcoat of pyroxylin 
in order to give it the finish and luster desired In the 
finished product. This is done on coating machines 
somewhat similar to those already desSribed. As will 
be seen in Fig. 8, these machines are provided with an 
ingenious exhaust system in order to remove the fumes 
whicl^ otherwise would diffuse throughout the rofffft, be 1 
coming very objectionable to the # workmen. The exhaust 
is through a duct extending* along the sides of the path 
of the fabric and across and immediately above It* as 
it leaves the coating room. The vapors to be removed/ 
being heavier than air, fall off the fabric and are drawn 
into the duct and through it are exhausted into the 
atmosphere. The quantity of air bandied is simply 
sufficient to maintain the required suction at the duct 
openings. 

From these machines the finished goods are drawn 
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into another festoon drying room kept at a temperature 
of about 140 deg. F., from which they pass to the in- 
spection room and shipping department. 

Rubber Department 

Many of the manufacturing processes in the produc- 
tion of rubber-coated fabrics are similar in principle to 
those described for artificial leather. The essential dif- 
ference in the raw materials, however, and the char- 
acteristic properties of rubber itself require a very 
different procedure in certain steps in ihe manufactur- 
ing process* 

The ingredients of the rubber mixes and the propor- 
tions in which they are used vary widely with the pur- 
pose for which the finished product is intended. In 
general, auto-top material requires the use of the fol- 
lowing materials: para or plantation rubber (smoked 
sheets), reclaimed rubber, litharge, sulphur, whiting, 
and various softening agents, such a* vulcanized oils, 
mineral rubber, ete.« These are weighed out in charges 
of the proper volume to be handled in the rubber mixing 
machines or on the mills. 

The mill room equipment consists of two Banbury 
internal mixers and three Wellman - Seaver - Morgan 
60-in. mixing mills. The latter, which are similar to 



FIG. 7 — LABORATORY OF PUR AT EX CORPORATION 


those shown in Fig. 9, are driven by a 300-hp. induction 
motor operating through reduction gears. Two of the 
mills are used for rubber mixing and the third sheets 
out the batches coming from the internal mixe£. 
Directly above the rolls of each mill are safety bars 
electrically connected with the drive through a Cutler- 
Hammer magnetic clutch. In case of accident any mill 
can be stopped within a 6-in. travel simply by tripping 
this bar, thus minimizing the seriousness of the injury 
to tjie operator. 

Jhe Banbury mixer shown m Fig 0 10 is unique in 
that it is practically automatic and accomplishes the 
mixing in an inclosed chamber. Essentially it tonsists 
of a trough, closed by a pneumatic ram which effectively 
hftlds the charge against the revolving blades that ac- 
complish the actual mixing. The charge is raised on a 
small pneumatic elevator to a loading platform, and 
the batch is thrown into the feeding hopper while the 
machine is in operation. It is not touched then until 
the material is thoroughly mixed, at which time it is 
ejected, by means of compressed air, through a dis- 
charge gate at the bottom of the mixer. The rubber 
is discharged in large lumps which are worked into 
sheets on one of the 60-in. mills. 



FIG 8— LUSTER COATING ARTIFICIAL LEATHER 


In this form the rubber *is ready for the next step in 
the process, depending upon which of the two methods 
is to be liked for applying it to the cloth. It may be 
sent to the churn room, where it 4 mixed with naphtha 
to make up a coating cement, or it may be sent to the 
calender room to be applied directly to the fabric. 

How the Rubber Cement Is Made 

The equipment of the churning room in which the 
sheeted rubber is dissolved or mixed with varnish mak- 
ers and painters’ (V. M. & P.) naphtha, consists of 
twenty-three multiple-operated Paragon mixers, made by 
the J. H. Day Co. (See Fig. 11.) The rubber and 
solvent introduced into the top of the mixers are churned 
until the product has the desired smoothness and vis- 
cosity and then the thick pasty rubber 4 cement is drawn 
off at the bottom of the mixer. * Smaller batches, par- 
ticularly those for special colored stock, are mixed in 
pony mixers such as are used in paint mixing. 

The rubber cement is discharged into steel or wood 
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tubs, such m are ihown in Fig. 11, and these are car- 
ried by trucks to the rubber spreaders. These machines, 
which are to be •seen in Fig. 12, operate on the same 
principle as the pyroxylin coater^— i.e., an adjustable 
knife edge pressing against a roller determines the 
thickness of the coat to be applied. The rubber-coated 
fabric moves out over a platen of steam coils heated by 
high-pressure steam, which serves to drive off the sol- 
vent. After the goods have received the propbi* weight 
of rubber coating, the rolls are transported to the em- 
bossing room. 

For some rubber goods, such as auto-top materials, it 
is sometimes desirable to produce a double-texture cloth. 
This is accomplished on a machine known as a doubler, 
which merely presses together the coated surfaces of 
two pieces of cloth. Another machine in the same room 
is the starcher, which gives the silver luster finish 
usually associated with certain types of rubber goods, 
such as hospital sheeting, aprons, etc. This effect is 
obtained simply by dusting a mixture of potato and 
corn starches on the surface of the coated fabric. 

Calender Room Operations 

The other and more characteristic method of applying 
rubber to the fabric is by means of the calendering 
machine, one of which is shown in Fig. 13. The sheeted 
rubber must first be warmed, which is done by working 
or cracking it on a 50-in. rubber mill, such as the one 
in Fig. 9. Two mills are required for each of the two 
rubber calenders. The mills are of the same construc- 
tion as those used for mixing, and they, too, are pro- 
tected by the safety bars previously described. 

• The calenders, made by the Wellman-Seaver-Morgan 
Co., have three hollow chilled iron rolls, 24 in. in diam- 
eter and 66 in. wide. They are provided with 
steam and water connections for proper tern- ■■■ 
perature control. The properly warmed rubber K , 
Mock is fed into the calender between the two Hf 
upper rolls and it forms a c^at of predetermined H; 
thickness on the middle roll. This is then 
calendered onto the cloth fed in between the two 
lower rolls frogi the opposite sfde of the 
machine. The calender effect is obtained by 
gearing which permits the two lower rolls to 
turn at the same speed while the top roll moves 
at a slightly different rate. j^H! 

The calenders are driven by a variable speed 


45-90 direct-current motor (230 volts, 176-230 amperes) 
operating through speed reduction gears. Two 240-volt, 
165-kw. six-phase rotary converters supply the power to 
these motors. 

As the rubberized cloth leaves the calendars, it is 
given a thin coat of a quick drying water varnish which 
prevents the coated surfaces from sticking to the cloth 
in the rolls and later from adhering to the graining roll 
during embossing— -the next step in the manufacturing 
process. 

• » 

Rubber Embossing and Vulcanizing 


The fabric that has been coated on the calenders Or 
. in the rubber spreading room is taken to the embossing 
room. In contrast to artificial leather embossing, high 
pressures are not necessary. Rather a roller embosser 
is used consisting of an engraved steel roller turning 
between two paper or fiber covered rolls. The goods 
are fed in between the two lower rolls, follow around 
the engraved roll for about 180 deg. and pass out over 
the upper roll. The embossers are belt-driven through 
overhead countershafts. As shown in Fig. 14, the gear- 
ing and moving parts of these machines a r e covered for 
the purpose of protecting the operators. 

The embossed material is now ready to be vulcanized. 
The rolls of doth are taken to the vulcanizing room and 
as the goods are festooned into the ovens they receive 
a coat of varnish in order to give them the luster and 
finish desired. The vulcanizing ovens are long insulated 
chambers heated by steam coils. The temperature is 
automatically controlled and recorded by a Tycos 
“Thermo-Tyme” regulator. This instrument controls 
the steam supply so that the temperature is gradually 
increased for a predetermined period, until the vulcan- 




* Hi* 1 .i 




Two View* of 
Dye House 

t 

Fig. 15 — Continuous dyeing ma- 
chine with can drier in 
background. 

Fig. 16*— Jig dyers showing padder 
for direct dyes. 
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izing temperature (about 225 deg. F.) is reached. It is 
then held at this temperature for an hour or until vul- 
canization is complete. 

Wot all of the rubber goods, however, are vulcanized 
by dry heat. The single texture materials for hospital 
sheeting, .raincoats, etc., are cured by means of sulphur 
chloride, either as a vapor or in a suitable solvent. The 
latter is known as the “liquid acid cure.” The goods 
are passed over rolls which apply the sulphur chloride 
solution, the excess of which is later neutralized witj) 
ammonia. 

• • 

Inspection and Testing 

• 

Careful inspection, both physical and chemical, is 
exercised over all the products of the Duratex Corpora* • 
tion. In the inspection room, a view of which is shown 
in Fig. 17, both the pyroxylin- and rubber-cdkted fabrics 
are examined for surface blemishes. Colors are eheeke 1 
and matched with company and buyers’ standards. The 
material is weighed to see if it is up to standard. 

In the chemical laboratory (Fig. 7) samples of all 
goods leaving the factory are tested for aging and 
weathering, for tensile strength, resistance to wear, 
stretching, 1 etc. Ultra-violet light from a Cooper-Hewitt 
mercury-arc lamp is used for determining color fastness 
and possible deterioration due to sunlight and exposure. 
The method and machine of the Bureau of Standards 
are Used for strength determination. 

The rubber-compounding ingredients, nitrocellulose, 
solvents — in fact, all raw materials — are evaluated ac- 
cording to standard physical and chemical tests. The 
fabrics are judged according to weight, weave and con- 
struction, thread count, etc. 


Dyeing and Finishing 


In addition to the inspection and laboratory testing, 
other operations common to both the pyroxylin and rub- 
ber departments include the dyeing and preparing of 
the fabrics as well as the power generation and dis- 
tribution. Practically all of the gray goods used for 
the production of coated fabrics must first be dyed. 
Sulphur colors are used on top materials and other 
goods where it is desired that the product be fast to 
sunlight. For a considerable proportion of the artificial 
leather, fastness is not especially essential and direct 
dyes are used. # 

Oilcloth which is to be dyed with sulphur colors is 
first treated with diastase to render soluble the sizing 
material in the cloth. The renroval of the size enables 
the dyer to obtain more uniform shades. 

* In the continuous dyeing machine Shown in Fig. 15, 
seven separate baths are used in applying the sulphur 
odlors. The cloth is wetted, passed into a dye bath in 
which the Bulphur colors have been reduced by a sodium 
sulphide solution, and then into a *chrome bath. After 
a thorough washing, the dyed goods are mangled and 
dried on the can driers, which may be seen in the back- 
ground of Fig. 15. 

Sulphur colors are also applied in the jig dyeing 
machines shown in Fig. 16. In this case it is necessary 
to change the bath for each of the dyeing, developing 
and washing operations. The cloth is dyed with direct 
dyes on a machine known as a padder, which consists 
essentially of a dji% box with superimposed squeeze 
rolls. The cloth is passed through the padder as many 
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times as is required to obtain the shade desired, 
All of the dyed cloth must be stretched before it is 
coated, and a portion of it is napped and felted. The 
first operation takes place in a machine known as a 
tenter. This piece of equipment, which is 90 ft. in 
length, consists of two parallel traveling belts equipped 
with gripping devices which clutch the cloth and slowly 
spread it to the desired width as it is drawn through 
an oven heated by steam coils and forced hot-air draft 
to a temperature of around 190 deg. F. 

The heavier dyed goods are napped on machines in 
which part the surface threads of the cloth are 
combed by wire teeth projections on steel drums revolv- 
ing in opposite directions. There are several reasons 
for this operation. When the fabric is napped on the 
under side, it gives the artificial leather ap additional 
pliability and plumpness as well as the soft feel that is 
often associated with leather. For certain grades, sueh 
as “Peelless” artificial leather, the cloth is napped on 
the side to be coated and then sheared to an even sur- 
face that allows the coating a better anchorage# 


Unusual Features in Power Plant • 

The power plant contains a number of unique features 
that have attracted wide attention among engineers. 1 
For its size and tl^ kind of loads supplied, the plant is 
extremely Bimple, consisting of a single boiler of 8,880 
sq.ft, of heating surface and one turbo-generator. Be- 
cause of special equipment, including a new type of 
economizer installed by the Babcock & Wilcox Co., as 
well as forced and induced drafts, the boiler* is oper- 
ated, at times, up to 350 per cent of its normal rating. 
It is fired *by an automatic Coxe *chain-grate stoker. 
The turbo-generator is of the Rateau type, made by the 
Ridgeway Dynamo & Engine Co., and has a capacity of 
625 kva., operating at 3,600 r.p.m. It generates 480 
volt three-phase sixty-cycle po&er. When operating at 
20 lb. back pressure and 500 kw. load, thg turbo-gene- 
rator requires 26,800 lb. of steam per hour. 

Low-temperature si earn requirements for heating and 
process work in the plant have been estimated to reach 
as high |is 10 , 006,000 lb. per month during the winter. 
Figures for the steam consumed ii^the individual proc- 
esses, however, are not immediately available. 

The production of pyroxylin- and rubber-coated fatv 
rics, although largely a specialized industry, involves 
the application of chemical engineering in most of the 
manufacturing processes. The writer is indebted to tl|te 
officials of the company for their assistance in the 
preparation of this article. 
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Use of Pulverized Coal 

• 

The Methods That Have Been Perfected in Cement 
Mill Practice Form a Basis for Application 
in Other Indusfries 

T HE use of powdered coal as an industrial fuel has 
flpfead to such a large extent recently that the 
methods employed in the cement industry, which was 
the first industry to use this fuel, will be of interest to 
all. In Power for May 8, 1928, 11. A. Schaffer, con- 
servation engineer of the Portland Cement Association, 
has a paper on this subject. Mr. Schaffer says, in part: 

When rotary kilns for cement manufacturers were 
introduced in this country about 80 years ago, a change # 
was necessarily made from the coke burned in # the old- 
style stationary, vertical kilns. The new fuel had to be 
one that could be blown into the revolving cylinder to 
produce instantaneously the intense temperature needed 
for clinkering the raw materials 
At first crude oil was used with good results, but the 
increasing cost of this fuel in the East, where most of 
the early plants were located, led to trials of powdered 
coal. It was in 1897 that this finely ground material 
was first adopted as fuel for cement burning in several 
mills. 

While crude oil and natural gas are today used in 
some localities where prices will permit, pulverized coal 
is the usual fuel. In fact, out of the 115 operating 
cement plants reporting to the United States Geological 
Survey in 1921, 92 burned powdered coal only and 6 
more employed coal in conjunction with oil or gas. All 
but one of ’the remaining 17 burned oil; the exception 
utilized natural gas. 

• Kiln Full Requirements 

Of course the fuel problems in the kilns of a cement 
mill are somewhat different from those met in power- 
plant practice. For instance, the great heat produced 
by a flame of pulverized co^l is an advantage in cement 
manufacture. There the raw mix must be heated to a 
temperature of from 2,500 to 3,000 deg. F. in order to 
bring about the (Jesired chemical relictions as the mate- 
rials are burned into the clinker that is later ground 
intcP cement. But in a power plant this intense heat 
introduces difficulties, met to some extent by hollow 
furnacewvalls. 

Ash, if Aasonably constant and not too great in 
amount, offers no problem in the cement kiln, as allow- 
ance can be made for it in proportioning the mix. Ap- 
paratus for burning powdered coal in kilns is therefore 
simpler than tyat recommended for modern boiler instal- 
lations, where arrangements for collecting ash must be 
made and attention directed to preventing injury to the 
furnace froffi heat. 

In view of the long experience of the cement manu- 
facturers with powdered coal in their kilns the ques- 
tion naturally arises as to why this ftiel is not widely 
used in their power plants. The answer lies in the 
failures that met ftieir eaily attempts to secure the 
advantages of pulverized coal as a boiler fuel, and in 
the recent advances in the utilization of the hot kiln 
gases for heating the power-plant boilers. 

Various experiments were made in power plants with 
the crude apparatus early available for burning pow- 
> dered coal, but none of these trials was altogether suc- 
cessful. Probably the gravest error made lay in the 
failure to proportion the furnaces to suit the fuel, with 



TYl'HW I, PULVERIZE!) COAL-HANDT JNG SYSTEM FOR 
4 HEATING FURNACES 

a resultant inability to make them stand up in the 
hard, continuous service demanded in cement-mill oper- 
ation. As many more pressing problems arose to 
occupy the manufacturers' attention and the possibil- 
ities of waste-heat utilization came to the front, the 
development of workable methods for burning powdered 
coal under boilers was left to others more vitally in- 
terested in that phase of power-plant design. 

Renewed Interest Now Shown 

Powdered-coal installations have recently been made 
in a few cement mills, yet it is hardly probable that a 
great deal more will be done in this field, simply because 
the engineers of the industry are working on an even 
more economical plan. 

In most plants the proper conservation of the hot 
gases leaving the kilns will provide all the heat needed 
for the boiPers in a power station big enough to supply 
the entire plant. As the power needed to operate the 
heavy machinery in a cement mill is large, this means' 
a marked saving in fuel. The installment of waste- 
heat boilers r equires a very heavy investment, however, 
and involves many problems that must be solved for 
each plant. 

In any cases where additional fuel must be bought 
to generate power, the possibility of utilizing a low 
grade of coal when powdered is especialy # important, 
for a large quantity of fuef is required to make cement 
— about 200 lb. of coal to the barrel "of 376 lb. when the 
waste heat is not utilized. Much more than half of 
this amount is now beigg pulverized for burning in the 
kilns, but a big total is still used without grinding to 
generate power. < 

In one case a cement plant has been able to burn 
anthracite silt, coke breeze and bituminous screenings 
in the same powdered-coal furnace, with satisfactory 
results. This furnace is equipped with both vertical 
and horizontal flare-type burners, for use with low- and 
high-volatile fuels, respectively. In the kilns it is diffi- 
cult to use even a part anthracite, and the chemical 
composition of the coal must fall within certain limits. 

Handling Powdered Coal 

Especially in the field of safety the cement industry 
can offer valuable experience. In the early days coal 
dust was not generally recognizedc. as a dangerous ex- 
plosive, and inexperience resulted in a number of 
accidents. Since that time safe methods of handling 
this fuel have been worked out, and a campaign of 
education under the direction of the Accident Preven- 
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tion and Insurance Bureau of the Portland Cement 
Association has greatly reduced the hazard. 

Many plants have never had an accident from this 
source, and with the installation of modern equipment 
the industry as a whole is making the coal room safe. 
In 1922 the cement manufacturers of the United States 
burned over 5,800,000, tons of powdered coal in about 
100 separate plants. 

Above all, the grinding and conveying equipment 
should be tight enough to prevent the escape of dual. 
The coal buildings should be well lighted so that at. 
tendants can work with facility, and well ventilated so 
that ther£ is good circulation of air. Under no condi- 
tions should open lights be allowed in the coal house. 
Magnetic separators should remove all iron from the 
incoming coal to avoid sparks in the grinders. The 
coal driers should be separated from the grinding equip- 
ment by a fire wall, at least. Experience has shown 
that danger has been greater to life than to property 
where accidents have occurred, as the trouble has been 
caused more by “flares” that severely burn workmen 
than by explosions that wreck buildings. Employees 
must be made to understand the necessity of continuous 
observation of established precautions, and none but 
trustworthy men should be employed in the coal depart- 
ment. It is not enough to post accident-prevention 
rules — they must be observed. 

For cement burning, finely ground coal has been 
found essential, as much heat is lost from incomplete 
combustion when coarser material is used. Eighty-five 
per cent passing a 200-mesh sieve is considered good. 
Fine grinding, however, tends to shorten the flame and 
to make it hotter, so that again the best boiler-room 
practice may differ from that cited. 

In cement mills the procedure is first to Jry the coal 
in rotary driers and then to pulverize it, usually in 
mills of the centrifugal type or in tube mills after any 
lumps have been broken up in small rolls or crushers. 
In a number of cases powdered coal is burned in the 
coal driers, but this is not such common practice as 
it is to use this fuel in* drying the raw materials before 
they are ground to a fine powder. In at least one 
public-utility power plant the driers have been omitted 
entirely. The practice of pulverizing the material with- 
out drying is followed in one or more other cases when 
coal having a low moisture content is received. 


Conservation of Molding Sand 

.For some years the New London Ship & Engine Co. 
has been reclaiming molding sand by mixing it with 
clay in a muller. A refractory clay having high plas- 
tfcSity is deflocculated with alkali and added in correct 
quantity to the used sand. In fact, merely mulling the 
sand increases the bond (as indicated by the Doty test 
on a 1-in. square prism described on p. 860 of our issue 
of May 14, and also by the dye adsorption test). This 
fact was reported to the recent meeting of the American 
Foundrymen’s Association by metallurgists from the 
Hunt-Spiller Corporation, together with additional 
experiments indicating that a dried and remoistened 
sand is stronger than one possessing its original 
moisture. There will also be found a certain percentage 
of moisture, developfng maximum cohesiveness. Other 
things being equal, the cohesiveness varies greatly with 
the grain size. 

All these facts have considerable bearing on the 
reclamation of foundry sand — a problem of first impor- 
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tance today. A canvass of 145 plants fehowed a total of 
1,000 tons rejected per working day— usually dumped at 
a cost of about $1.50 per ton. This .amount Of sand 
equals about one-fifth the total in circulation in th« 
foundries. H. M, L^ie has worked on this problem for 
several years, and has come to the conclusion that not 
less than 60 per cent of the waste sand can be reclaimed 
at a profit and successfully re-used if the molders and 
core makers do not know they art' getting it. Various 
hydraulic classifiers, well known to ore-dressing plants, 
can be used to separate fine particles from the burned 
sand, but on account of the expense of drying, Mr. Lqne 
recommends the following procedure: Crush the sand 
in a ball mill, reclaim metal values by a magnetic pulley, 
and blow out the fine particles in a cascade separator. 
Then mix with the proper amount of a “fat” clay and 
water in a muller, and the sand is ready for re-use. If 
cores are to be made of it, a binder other than oil is 
necessary. 

F. L. Wolf and A. A. Grubb also described methods in 
use at the Ohio Brass Co. Floor sweepings are screened, 
and the material which passes 8 mesh is now reclaimed, 
whereas it was formerly thrown away. Comparative 
tests follow: 

Sutlnfuetory llffUMu 
Sand Sand 

A vt'i an* tiiu-m ss . 1 2 S 0 116.0 

1 »y»* atlNoriMion . 0.062 0.068 

Mnlmun* ... 7.fi 5.2 

Huml 168.0 144.0 

Permeability ... 1KO.O 140.0 

If the refuse sand is mulled to proper water content, 
it will produce good castings, but dries very rapidly in 
the pile. This tendency has been entirely eliminated by 
mulling the refuse with a calculated amount of fine 
Ohio sand having high dye adsorption. After this treat- 
ment the reclaimed sand has a fineness of 12^ and dye 
adsorption of 0.073, moisture of 6.5 and permeability 
of 181. It works well in every respect. # 


Volatilization of Zinc Ore# * 

Behavior of zinc in ores treated by the volatilization 
process depends largely on the arrangement of the 
mineral in the ore,%lso on the atmosphere that is main- 
tained in the furnace during treatment. Experiments 
made by metallurgists of the Interior Department at 
the Salt Lake City experiment station of the Bureau of 
Mines have indicated that in a strictly oxidizing 
atmosphere little zinc is volatilized, especially in zinc 
carbonate ores. In zinc concentrates (zinc 80 to 40 
per cent, the silver and lead 6 oz. and 6 per cent, re- 
spectively), the quality of silver and lead volatilized 
ranged from 50 to 80 per cent, whereas Jh© amount of 
zinc volatilized generally averaged less than I per cent. 

The behavior of zinc is very erratic, the conditions • 
under which it is volatilized probably depending largely 
on the sulphur content in the ore, which causes a comr 
plicated series of chemical reactions. When crude ores 
high in sulphur ^content have been treated, most^at- 
perimenti indicated nearly complete volatilization of 
the zinc, but when the one was £iven a preliminary 
roast to reduce the sulphur content, the amount of 
zinc volatilized varied considerably. 

The presence of zinc in carbonate ores containing 
silver, lead and zinc indicates that by volatilization a 
clean-cut separation can be made between the lead and 
zinc. On the other hand, in treating complex sulphide 
ores much of the zinc was volatilized in nearly every 
experiment, and was precipitated in the Cottrell treater* 
as chloride with the other metal efilorides. 
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Strain and Fracture in Metals 

Notes on Dr. Rosenhain’s Recent Lecture Tour — Why 
Does Slip, Once Started, Stop?— Method for Distinguish- 
ing Shock Fractures — Cure for Season Cracking — How 
to Increase Endurance of Metal to Alternating Stress 


S TRAIN and fracture link up closely with*the title 
of Dr. Rosenhain’s first lecture on “Hardness and 
Hardening.” (See Chem . Met., May 21, 1923, 

p. 899.) One way to harden a metal is to strain it. 
Furthermore, hardness might be regarded as the inhe- 
rent capacity of the metal to resist strain and fracture. 
Again, plastic deformation in sound metal is accom- 
panied by slip within the individual crystals comprising 
the aggregate — hardness is associated with the counter- 
phenomenon of “slip-interference.” 

Crystalline Structure of Metals 

In view of the fundamental importance to any ra- 
tional explanation of the experimental facts, it would 
be well to note briefly two pieces of strong evidence 
that the tiny granules making up a piece of metal are 
essentially crystalline in internal arrangement, despite 
the irregularity of their boundaries. A polished sur- 
face of substantially pure metal slightly etched shows 
thestf networks when examined under the microscope. 
Very deep etching of some alloys develops pits on the 
surfaces, these pits bounded by facets, oriented in a 
strictly parallel direction within each grain. (Fig. 1.) 
An easy Way to show the essential and close parallelism 
■of these facets is to illuminate the specimen obliquely 
at such an angle that rays are reflected from one set 
of planes up through the ocular. All the facets turned 
8ne way in one crystal flash brignt at the same instant. 
A rather more striking preof of the similarity of the 
pitting action occurring on even slight etching — which 
merely gives adjacent grains different tones of gray — 
was given manjfc years ago by Dr. Rosenhain. He 
illuijiinated such a specimen from two directions with 
red and green light, respectively. Individual grains 
stood out red or green in a dark background, as they 
reflected the t corresponding light up the microscope tube 
or clear outside it, as the case might be. 

Of course, the tlinching proof is given by X-ray 
diffraction patterns. These show without doubt that 
the individual metallic grains are composed of atoms 
built up in a regular geometric pattern in space. (See, 
for instance, “Studies* of Crystal Structure With 
X-Rays/ 1 byJEdgar C. Bain, Chem. & Met., Oct. 6, 1921, 
p. 657.) Auxiliary lines of evidence show that the 
atoms (which probably consist of a nucleus and an outer 
system of electrons) entirely dominate the space they 
occupy so tenuously. They act like they almost touch 
one another, they cannot wander about; they oscillate 
or gyrate slightly about a mean position; and there is 
in general no room for additional atoms in that closely 
packed spacfe lattice. Many atoms crystallize in the 
face-centered cubic system, and in this it is easily 
shown that along three complementary planes (called 
the “octahedral planes” by crystallographers) the atoms 
are arranged with checkerboard regularity. 

It is along these octahedral planes that cubic metala 
such as iron, copper* aldpinum and lead slip under 



FIO 1 — CRYSTAL FACETS ON THE GRAINS OF SILICON 
STEEL. (STEAD) 


heavy load. Of course at low unit loads (within the 
proportional limit) the crystal deforms in an elastic 
manner — the whole lattice is pushed and pulled slightly 
out of square; its normal shape is almost instantly 
resumed on release of load. But when the load is too 
great and is applied fairly deliberately, the crystal ap- 
pears to slip — to part into blocks which move past one 
another, yet quickly regain even greater stability than 
they had formerly. t 

Why Does Slip Stop? 

It might be asked, Why does slip stop, once started? 
In many crystals it does not, especially if the stress 
is localized by a notch or if the load is suddenly applied 
with a great shock. Then the crystal does break across 
with a true cleavage fracture. But that is somewhat 
beside the point, for nojrmal plastic flow is accompanied 
by intermittent slip. Dr. Rosenhain pointed out the 
fact that slip is ( a gliding motion, not a sliding one; 
movement involves an interchange of atomic bonds 
rather than a breaking of boads. Therefore we fipd 
slip to occur along those planes where atoms are packed 
with greatest regularity and at shortest distances so 
that they may change partners like dancers in the 
“grand right-and-left,” constantly changing yet never 
free. Indeed a test piece of brittle zinc made up of 
a single crystal the basal plane of which (where the 
atoms are regularly spaced) is apt at about 45 deg. 
to the direction of pull, has been elongated several 
thousand per cent before fracture ! 

Furthermore, it is most probable that certain bonding 
actions occur between whole groups of atoms, and for 
that reason the atomic movements involved in crystal- 
line slip involve a gradual transfer and not a simul- 
taneous change. In other words, the first region is 
rapidly transferred or propagated to its next adjacent 
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layers — an action similar to that evidenced on a large deformation. For instance, a thin %heet of very pore 
scale by the drop of beam and its recovery in a tension iron, if cold-rolled and properly heat-treated, will be 
test. But the atomic bonding is never destroyed com- made up of very large crystals, extending completely 
pletely; some regions of the disturbed surfaces take through the sheet from face to face. Now if this sheet 
hold again in their exactly normal spacings with their is bent in a correct manner, so as to fhrow tension only 


neighbors, others never do. The latter constitute the 
disturbed atoms of the amorphous phase at the ‘‘sur- 
face” of slip — surface does not mean a definite plane, 
because slip occurs throughout a layer many atoms 
thick, and disturbs that layer profoundly. Such action^ 
destroy the very mechanism of slip by disorganizing 
the crystallinity <*f the region, whereupon slip rm^t 
stop. Crystallinity, slip and plastic flow are con- 


along the octahedmi planes of the single crystal, a 
brittle break with no extension will result. Pulled 
apart otherwise, the sheet as a whole neqjks down 
sharply and breaks after ductile flow. 

Again, if a bar of tough wrought iron be notched 
sharpie on all four sides, held in a vise and struck with 
a hammer it will snap off like a glass rod. If such a 
break ?s copj>er-plated and a normal section examined, 
it will be found that it follows long facets across large 
groups of crystals, passing from group to group with 
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FIGS. 2 TO 4— SLIP STOPS BY THE MOVEMENTS ALONG 
CONJUGATE PLANES 


small change in direction. Crystals have not been torn 
apart,* they have not even deformed, but apparently 
split open. A simultaneous development of Neumann 
bands in the ferrite crystals undergoing impact stress 


is an important side issue. Dr. Kosenhain regards 


comitant phenomena, as is developed at length by a con- them to be the “echo” of cleavage fractures by shock. 


sideration of hardening. 

Slip, therefore, looked at in this light, has a “self- 
stopping” tendency. Dr. Rosenhain is of the opinion 
that this tendency is not wholly sufficient, but is rein- 
forced by the fact that a cubic crystal develops simul- 
taneous slips on intersecting planes. Suppose, for 
instance, that by virtue of a tension T, slip occurs along 
a plane of maximum shear S. (Fig. 2.) Quickly 
thereafter — almost simultaneously — the same thing 
occurs on a conjugate plane S'. (Fig. 3.) This frac- 
tures the first plane, it becomes “stepped/' as it were, 
and in order for further movement to occur along the 
first plane and direction, it would be necessary for 
“new movement to be initiated in fresh material, as indi- 
cated by the dotted line in Fig. 4. Furthermore, the 
amorphous metal generated along S' would have to be 
broken through as well. Now consider the fact that not 
only two but three octahedral planes are simultaneously 
operating in a ferrite crystal, and that slip occurs not 
only in one but many planes along each direction, and 
it may be concluded* that the various intersections will 
speedily lock each other. 

In all such actions taking place in fine-grained metal, 
the influence of the crystalline boundaries in halting 
slip is evidently large. N°t on ^ * 8 a certain amount 
of end support ftiven, but it is necessary for the plane 
of movement to change in direction. Such factors 
are powerful preventives of rapid crystalline fracture 
by cleavage breaks. Therefore under steady, slow 
stress, the crystals are normally observed to slip, first 
’ here, then there; finally all of them 0 have changed their 
shape and elongated to a noticeable extent. As de- 
formation proceeds fhe crystals shred out gradually 
and finally the metal possesses every appearance of 
being “fibrous.” (These “fibers,” however, are much 
elongated crystals, highly intersected by surfaces of 
slip.) At last possibility for further slip has been 
exhausted and the individual crystals finally break 
across the altered layers, in a direction sharply inclined 
to the direction df strain. Even here it is important 


Path of Fracture in Mild Steel 

So much for slip in pure metal, or in the uniform 
crystals of solid solution. How does mild steel behave, 
with its two constituents, soft ferrite and harder, less 
ductile pearlite? 

Tested in tension, it might be expected that the frac- 
ture would occur in the softer ferrite, but actually it 

passes through pearl- 
ite volumes ad wall, 
although the ferrite 
crystals are shredded 
out. Apparently the 
less ductile pea^ite 
does not develop brit- 
tle breaks until the 
last end~it is held up 
to its work on all sides 
by the surrounding 
meshes of ferrite. Fi- 
nally, when the pearl- 
itic masses must 
assume considerable 
extension, they break 
short across, thfbwing 
their loads into the 
surrounding ferrite, 
which fn turn breaks, 
Joining up to the 
cracks in the harder 
constituent. Thus it is that the surface of rupture 
passes indiscriminately across both, ypig. 6.) 

Shock failures, on the contrary, follow the ferrite 
meshes exclusively or nearly so, simply because the 
cleavage planes developed by sudden internet are much 
more extensive and continuous in that constituent thati 
in the laminated pearlite. This characteristic is a very 
good method sf distinguishing whether a failut%*waa* 
causecfby gradual or sudden overload. 

Intergranular Cement 



Fig. 5 — Broken ends of elongated 
crystals ; fracture copper-plated be- 
fore sectioning- iKosenhaln). 


to, remember that the crystals are broken across their 
body, not torn apart from one another. This can be 
demonstrated by microscopic examination (Fig. 5) if 
the broken surface is carefully protected by a thick 
copper-plate (electro-deposit). 

However, there are instances when ductile crystals 
may be fractured by cleavage and with no apparent 


It is now interesting to inquire what kind of matter « 
is present at the grain boundaries in normal metal, since 
these regions always hold together even when the metal 
is broken either after slow stressing or by shock, 
Obviously when two crystalline bodies grow' toward 
each other by adding on atom by atom, their junction 
will be filled with atoms which to an unknown depth 
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will be pullrd 4joth 
ways, it may be that 
the transition from one 
crystalline orientation 
to another may be grad- 
ual, accomplished step 
by step ; it may be that 
there a$e a great num- 
ber of little crystallites 
of colloidal size and 
with independent sys- 
tems existing there; or 
it may be simply a het- 
erogeneous mass of no 
order whatever. At any 
rate, there is evidence 
that a layer of consid- 
erable depth exists 
here, the properties of 
which differ from those 
of a sizable crysta 

Any of these suppositions as to the nature of the 
cementing material postulate a substance which cannot 
deform by slip. It can only move after a clear break 
which pulls atom from atom. No plane surfaces exist 
along which interatomic forces are of similar intensities, 
and along which slip can take place. It is known that 
breaking atom from atom requires vastly larger forces 
than does slip— the cohesion atom to atom is very large. 
The lecturer likened the two actions to this: Take two 
smooth plates; moisten each slightly with a few drops 
of liqtiid and rub them closely together. It requires 
comparatively little force to slide one past the other, 
but a very great force indeed to pull them directly apart. 

Such great strength residing at the crystal boundaries 
at low tenfperatures suggests the presence of amorphous 
material. Non-crystalline metal is really a supercooled 
liquid lik<*a glass; viscous, brittle and hard at ordinary 
temperatures hut softer and weaker at higher tem- 
peratures. 

While even the most drastic quenching of a fine 
spray of pure metal produces beads which when exam- 
ined are seen to be made up of smay crystals, it does 
not necessarily follow that all metal is crystalline. In 
fact, we can get alloys which, when compared to the 
same 'material after radically different heat-treatment, 
possess all the properties we would expect of amorphous 
material ‘(arguing from analogy to solid substances 
known to contain no crystalline matter). 

Thus it is known* that the viscosity of liquid is 
very low; if it can be undercooled like a slag without 
crystallizing, it has no definite ‘‘freezing” temperature 
or even tempertiture range; its viscosity increases at 
an increasing rate until, as indicated in Fig. 7, it 
reaches a ver^ high value. In the liquid state, above 
the crystallizing temperature, the mass is composed of 
single atoms free to move; the viscosity and strength 
are cyiite low. As the mass cools the atoms aggregate 
‘into groups and ever larger particles and the mobility 
of each is greatly diimnishetj, viscosity and strength 
multiply rapidly to millions of times those of the liquid 
until finally, past a ‘‘threshold temperature,” the whole 
mass is as one group of helter-skelter atoms and viscous 
motion ceases. Below this temperature there must be 
, afi initial stress of appropriate magnitude before any 
motion occurs in the material at all. 

If that same melt, instead of being undercooled, is 
allowed to crystallize, the viscosity and strength of the 


material enlarges greatly at the crystallization tempei- 
ature, and on further cooling increases somewhat, but 
at nowhere near the rate which the amorphous material 
assumes. The viscosity-temperature (and inferential^ 
the strength-temperature ) curves intersect Ut a point 
dubbed the “equicohesive temperature” by Dr. Jeffries. 
(E, Fig. 7.) (See Trans. Am. hist. Metals* 1917, p. 
300.) Below E movement under stress must take place 
in the crystal by slip long before the amorphous mate- 
rial of its joints would break. Above E the opposite 
i,^ the case. In fact, if the metal could be held at tem- 
peratures just below freezing, failure ought to occur at 
very low stresses and should be by pulling the grains 
apart — in other words, failure should be intercrystalline 
rather than transgranular. 

Experiment ally this has been verified beautifully. 
Lead— a very ductile metal — when tested in tension at 
room temperature draws down nearly to a knife edge 
before breaking. But hang up a bar long enough to give 
a stress near its support of say 4 lb. per sq.in., main- 
tain it carefully 5 deg. below its melting point, and 
in a short time the bar will pull itself apart, with a 
brittle fracture having no extension or contraction in 
area. Other metals show the same phenom^pon. Micro- 
scopic examination show*} without question that such 
failure occurs by pulling the crystals apart at their 
boundaries. Likewise it has been proved that the 
trouble is not caused by the melting of an impurity 
occurring at the grain boundaries, first because inter- 
crystalline fractures can be produced at successive tem- 
peratures (lower than the melting point of the most 
fusible phase, but above E) by imposing a higher stress 
or giving it a longer time to act. Second, gold with 
a certified purity of 99.999 is no exception to the rule. 

Failure at Grain Boundaries 

One very curious method of failure has been termed 
“season cracking.” Such things as cartridge cases, 
tubing and utensils spun from thin metal of brass, 
aluminum, purest lead and even iron have at times 
developed cracks after years of use or storage, and for 
no apparent reason. When examined, failure is always 
found to be intergranular, and the metal always appears 
to contain internal stresses of considerable magnitude 

-either residual from the last manufacturing operation 
or imposed from outside sources during use. *lt springs 
apart after failure, or if small portions of the material 
be very carefully removed the two pieces deform some- 
what so that they will not fit together again. If a test 
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Stress, 

Lb. Per Sq.In. 

54.000 
•36,000 

31.000 • 

29.000 

18.000 


tit 


TABLE 1 

Time to Produce 
Fracture 
2 min 
9 min. 

31 min. 

56 min 
1 week* 


Nature of Break 
Tmnaeryijtttlline 
Partly intergranular 
Partly inUsrgranu'ar 
Wholly intergranular 
Wholly intergranular 


piece be cat from sue* a defective article and broken in 
a testing machine, the bar will neck down and will show 
a perfectly normal transcrystalline rupture on slip- 
planes. Therefore there is no inherent weakness in ttie 

material. In this «nd other ways it has been provai M1 „, 

that season-cracking is caused by a long-continued low has been rigorously isolated from 

ID vl v-kjS • 


internal strains exist, the crystal boundaries are parted 
in a few seconds, probably by a selective, corrosion of 
the amorphous metal at those places. Traces of am* 
monia gas in. the atmosphere are accelerators of season* 
cracking. Dr. Ros^nhain likened the action to two 
pieces of paper held together with soft gum. If the 
pieces were pulled apart quickly, the paper would tear, 
leaving the joint intact. If the pulling was very slow, 
the joint would ow.y split, while if the joint were 
steamed slightly it would lose almost all its coherency. 
(However, chemical action is not necessary to explain 
the facts of Table 1. That alloy while being stressed 

oxygen in a vacuum 


, , . , or in an atmosphere of hydrogen. Time of rupture is 

These facts involve the movement ot something in. about twice as long as the periods noted, but inter- 
the metal which is unyielding against loads applied with granular rupture is still unquestioned.) Similar data 
moderate speeds, but yielding to loads applied with * 

extreme slowness. Is not this a characteristic of amor- 



phous material like pitch?— fragile to a blow but slowly 
engulfing a hammer laid upon it. This inference is 
fortified by experi- 
ments on a ^ : 20 : 77 
C u : Z n : A 1 alloy. 

Identical tesjjt pieces 
were made up and 
different loads hung 
on. Time for frac- 
ture was then re- 
corded as given in 
Table I. If these 
results be plotted on 
semi-logarithmic pa- 
per, they locate a 
straight line, exactly 
hs does a plot of the 
law of viscous flow. 

On long slow loads 
far below the elastic 
limit of the crystal 
the intergranular 
material in this alloy 

yields slowly and eventual fracture occurs by pulling 
the grains apart. 

Will any metal fail thus if given a long enough time 
under moderate stress? Dr. Rosenhain believes this 
depends upon the shape of the crystals; if they are 
very smooth, he would answer “Yes.” If, on the other 
hand, the crystal boundaries are rough and interlock 
somewhat, “No.” Under the latter circumstances a 
little yield in the boundary metal will alter the stress 
distribution — eventually nearly all the load will be car- 
ried by the interlocks on the crystals! This assumption 
is also verified by expjriment. If the Cu : Zn : A1 alloy 
Mentioned above be tested in the rolled condition, it 
is free from intergranular rupture on prolonged load- 
ings. ThiB is true even if the metal is reheated to 450 
deg. C. and a reduction of 50 per cent then given. How- 
ever, if such safe material is annealed (1 hour at 425 
deg. C.), the alloy will have the microstructure of 
Fig. 8 and intergranular breaks result. Annealing at 
temperatures belovf250 deg. C. retains the rolled struc- 
ture of Fig. 9, and the metal is immune from accelerated 
season-cracking. (See “Eleventh Alloys Research Re- 
port,” p. 177.) 

Many investigates have found that certain corrosive 
agents hasten season-cracking very much. In fact, ira* 
mersion in mercurous nitrate is often spjecified for 
acceptance tests of cold*worked brass. If dangerous 


FIGS. 8 AND 9 — ALLOY "A” Cl. 20 77 Cu Zn Al). X 150 
Fig. 8— IntM’gninulnr mirk In nvcir-annealnl piece. 

Kip. 9 — Stable metal after annealing at 250 deg. 


granular rupture is still unquestioned.) Similar data 
have been noted in the action of caustic soda and molten 
nitrates on steel boilers. Bent boiler plate or cold- 
worked metal for such service should be normalized 
rather than given an anneal below the Ac range. 

The so-called fa- 
tigue fractures con- 
stitute a last cate- 
gory which should be 
examined. If a metal 
is mildly o ve r- 
strained once, and 
then allowed to rest, 
the amorphous metal 
generated at slip- 
planes and orystftl 
boundaries may re- 
crystallfze to a cer- 
tain extent — or # at 
any rate Jhe lesion 
appears to heal. If, 
however* the first 
overstrain is imme- 
diately reversed, and 
motion on the crys- 
talline slip-planes is 
in great part reversed, the first lesions cannot heal, but 
actually extend tlfemselves. 

Experimentally this is observed as follows: If a piece 
of pure iron be given several thousand such alternate 
stresses, certain crystals will develop short markings 
which can be seen under the microscope. These mark- 
ings, on continuing the experiment, grow*endwise clear 
across the crystal, and gradually# multiply into what 
are undoubtedly cracks. Finally the piece breaks— the 
fracture follows a succession of these fissures; if the 
stresses have been high, the final appearance is quite 
typical of coarse-crystalline metal broken under shock. 
In passing, it may be said that it is this appearance 
which has led to the mistaken idea that alternating 
stresses cause metal to crystallize. 

The most important physical property for many 
classes of servi#e like shafting and axles is the endur- 
ance limit of the metal — i.e., the stress which may be 
repeated an indefinite number of limes without starting 
the first tiny internal fracture. This property is closely 
allied in magnitude to the stress which causes the first 
slip in the metallic crystals. Determining the pro- 
portional limit in tension does not register this value, 
since permanent deformation in individual crystals 
might have occurred long since. Furthermore, the metal 
may have previously been strained, and have acquired 
thereby a fictitiously high elastic limit. Consequently 
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an actual ser!es # of endurance tests is necessary to 
determine ttys important property, a matter which re- 
quires many long-continued experiments to determine 
satisfactorily, since it has been shown that specimens 
will break after 60 million alternations. 

Many investigators have worked on this problem, 
notably Prof. Haigh at the Royal Naval College, C. E. 
Stromeyer at Manchester, D. J. McAdam at Annapolis 
( Chem . & Met., Dec. 14 , 1921, vol. 25, p. 1081) and 
Messrs. Moore and Kommers at Urbana (Chem. & Met., 
vol. 24 , p. 370; vol. 25, p. 1141), and at the present 
time a series of important tests are under way by the 
British Aeronautical Research Committee. Some strik- 
ing results have already been published by Prof. C. F. 
Jenkin of Oxford. (The Engineer, Dec. 8, 1922, p. 
612 ; Chem. & Met., May 7, 1923, p. 811.) In these 
articles he interpreted or predicted many obscure 
fatigue phenomena by means of an ingenious model. 

Such information has fortified l)r. Rosenhain in his 
belief that we have at present some short methods 
which give the true endurance limit of a metal. 
Stromeyer proposes that the evolution of a consider- 
able amount of heat in a fatigue specimen should mark 
the load where alternating slips begin in the highest 
stressed crystals. An even neater and handier 
scheme has been devised by Gough in the National 
Physical Laboratory (see The Engineer, Aug. 12, 1921) 
and on experimentation checks known endurance limits 
to within 5 or 6 per cent. 

In this method a Wohler test (rotating cantilever) 
is fitted with a mirror perpendicular to the axis and 
on the projecting end of the specimen. As the load is 
gradually applied, the deflection in the test piece causes 
thg mirror to describe a conical surface. A reflected 
beam of light will therefore be broadened slightly with 
increasing bending, until presently the band of light 
suddenly ^expands. This marks a discontinuity in the 
load-deflection relationship, and as before noted, agrees 
vrith the endurance range very closely. 

Raising the Endurance Limit 

By means of such rapid tests many curious things 
have been discovered about the relation between elastic 
properties and en3urance of various metals. Suffice it 
to ady that it has been found possible to raise the 
endurance limit 20 per cent or more by the following 
procedure: First ‘'normalize” the metal by a suitable 
heating followed by a fairly rapid cooling. Then, with 
a knowledge of the proper stress range for this material, 
“fatigue harden” it by a series of stress cycles, each 
run having a higher load applied, but each run sep- 
arated from tlj,e next by a period of rest. After that, 
any further heat-treatment should be strictly avoided. 

Such a method has been long utilized, without knowl- 
edge of its ffill significance. No marine engineer ever 
starts up a ship’s engine at full load. He coaxes it 
up gradually. He may have had as a central idea to 
“itid the bearings in” ; the greatest advantage was that 
he raised the endurance limit of the entire fhachine. 

It is also perhaps! unnecessary to dilate about the 
e/fect of surface finish and internal soundness upon 
fatigue resistance. Failure starts at the highest 
stressed crystal. Notches, either scratches, dents or 
angles in the outer surface, or checks, inclusions or 
holes inside the metal, cause stress concentrations in 
their immediate vicinity several times the average. 
Perfect, even polished, surfaces on soundest metal must 
be had to insure best service under alternating stress. 


The Future of Chemistry in the 
Iron and Steel Industry* 

By Bradley Dewey 

Dewey & Alrny Chemical Co., Cambridge, Mifes. 

E VERY PHASE of steel-making development has 
been a triumph of organization. Today the progress 
of chemistry, Applied theoretical ‘physics and chemical 
engineering is usurping the place and leadership held 
djiring the last 40 years by the progress of mechanical 
engineering and electricity. With chemistry growing 
ro fast, we now have the problem, How is the steel in- 
dustry to organize this growth? 4 

A generation ago a doctor was a doctor, and a chemist 
• was a chemist. Just as medicine has grown so large 
that no one man can know it all, so chemistry has grown 
to a point where there are many distinct fields and 
where the problem of correlating and using the available 
information is becoming increasingly difficult. Tilts 
specialized steel chemist will be the first to admit that 
he cannot give proper and adequate service to the daily 
operation and routine development of his organization 
and also correlate and apply the possibilities of these 
specialized fields. Consider a few examples. 

Some men are obtaining an adequate visual picture of 
the makeup of an atom. Will this work help the tech- 
nology of steel? Who is going to tell us why 1 per 
cent of copper retards the atmospheric corrosion of 
steel? Is it going to be a physical chemist or a colloidal 
chemist? Will the answer open' up new possibilities? 

Lubrication has been considered a part of the field 
of the mechanical engineer, but the application of 
modern colloidal chemistry is opening up new vistas, 
and the problems incident to the lubrication of hot ro0 
necks, bearings flooded with water, wire drawing and 
the like are 1 well worthy of review by the best of the 
new school of chemists. 

There are prospects that, through liquid air, we may 
obtain oxygen in the neighborhood of $5 per ton. The 
large use of this would, of course, bring with it a host 
of problems for the specialist in refractories, but would 
it not also bring with it problems for the best of our 
physicists and physical chemists? Some may dream 
that it would even make giant superpower gas producers 
of our blast furnaces, and make pig iron a byproduct. 

The processing of all kinds of fuel, the complete gasi- 
fication of coal and the structure of cokes made by newer 
processes call for imagination reinforced with up-to-date 
technical knowledge. The same is true of the problems 
incident to the possibilities of saving fuel through cen- 
tral station distribution of high-pressure gas made by 
new methods. 

In short, the chemical organisation of the steel aiyi 
iron industry of the future must make use of specialists 
in physics, physical chemistry, radio-activity, metallog- 
raphy, special precision instruments, metallurgy, ab- 
sorption of gases, electrochemistry, electric furnaces, 
heat-treatment, refractories, thermodynamics, phase 
rule diagrams, spectroscopy and also chemical engineers 
of both specialized and consulting; experience in the 
great host of other process industries. 

When planning the future of chemistry in the iron 
and steel industry, the steel executive must apply his 
best talents to the mechanism and ( organization which 
are to employ this ever-increasing mass of knowledge. 


•Discussion of a paper on “The Value of Chemistry in Che Iron 
and Steel Industry/’ read by W. A. Forbes before the recent meet- 
In* of the American Iron and Steel Institute. 
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Is the Sulphur Market Stable ? 

Healthy Competition in the Market and Production 
* Gaeater Than Probable Requirements In- 
dicate an Affirmative Answer 

By Albert G. Wolf 

Texas (Julf Sulphur Co., Gulf, .Tex. 

I F THE history of the world's sulphur industry were 
plotted prior to the advent of the Frasch process 
in Louisiana, using time and relative prosperity as 
co-ordinates, the fcurve would show some rather violent 
swings* From that time on, however, we should 
have to consider the American and Italian industries 
separately. The two branches of the curve would thqn 
diverge, the Italian going downward and the American 
steadily upward. This increase in domestic prosperity 
is a reflection of the great increase in consumption due 
largely to the growing demand for sulphur in sulphuric 
acid manufacture and the increasing usefulness of this 
acid to mankind. 



§ FIG 1 LOADING CRUDE SULPHUR RY 
LOCOMOTIVE CRANK 


Co. was then formed by English capitalists, and 
handled most of the Sicilian output until 1906. During 
the first few years of its life this company made big 


Brimstone in Industry 

The use*of sulphur in the manufacture of sulphuric 
acid has been the controlling factor in the prosperity of 
the industry in the past as at the present time. Italy, 
chiefly Sicily, was probably the first producer of sulphur 
in quantity, and supplied 
the European demand in 
the early days of acid 
manufacture. During the 
period from the middle of 
the eighteenth century to 
„ 1839 all the sulphuric acid 
of Europe, except Nord- 
hausen acid, was made 
from brimstone. In 1838 
the Neapolitan Govern- 
ment granted a monop- 
oly on the exportation of 
sulphur to Taix & fo., of 
Marseilles, and that firm 
raised the price from $25 
to $70 a ton. The follow- 
ing year pyrites was used 
commercially for the first 


profits, later it lost heavily, because of a misguided 
attempt to compete with Louisiana sulphur. 

When the English contract with the Sicilian pro- 
ducers expired there was 450,000 tons in stock piles, at 
the mines, and the inroads on the business by the Union 
Sulphur Co., of Louisiana, were so serious that the 

Italian Government sent 
a commission to the 
United States to in- 
vestigate the Frasch prop- 
erty and methods. Fol- 
lowing the ’report of this 
commission, which # was 
decidedly pessimistic re* 
garding the Italian sul- 
phur prospectf, that gov- 
ernment forced all the 
Sicilian producers into an 
obligatory trust or Con - 
sorzio for a period of 12 
years. This occurred in 
August, 1906. The Italian 
Government then insisted 
that American Sulphur 
keep out of European 


Sulphur is now an absolutely essential 
commodity, no matter in what original form 
it may be produced. Through the recent re- 
placement of pyrites by sulphur in many 
plants tyr the manufacture of sulphuric acid, 
it is now vastly more importaht to industry 
than it was a few years ago. But the 
question is asked : Is the market for sulphur 
sufficiently stable and the industry perma- 
nent enough to warrant manufacturers who t 
require sulphur dioxide in their processes 
changing from pyrites to this source of sup- 
ply? In this article the question has been 
answered in the affirmative. 


time in the m&iufacture 

of sulphuric acid in England. This substitution was 
also made in all the continental plants, resulting in a 
permanent setback to Siciliai! sulphur. 1 

. To quote from a statement by R£r. Frasch regarding 
the condition of the Italian sulphur industry during the 
period preceding tha introduction of his process in 

* America: “The ups and downs of the Sicilian sulphur 
business are extraordinary. The people, a large percent- 
age of whom are employed in the mines, are very 
poor and used to be in the hands of dealers and usurers, 
who manipulated the sulphur market to suit themselves, 
and extremely high prices and extremely low prices 
followed each otl^er as suited their conveniences."* 
Another sulphur crisis occurred in Sicily in 1894-95, 
after which the native sulphur sold below the cost of 
English sulphur recovered from the waste products of 
the Leblanc soda, process. The Anglo-Sicilian Sulphur 



markets entirely, and 
tried to compel the Union Sulphur Co. to agree not to 
sell abroad. The refusal of the American company to 
accede to the Italian demands resulted in a price war in 
the United States, which soon eliminated foreign compe- 
tition in this country. 1 

In America the sulphur industry may be said to date 
from the early part of the present century. Herman 
Frasch conceived the idea of his prodess for mining 
sulphur in 1890, and the first sulphur was produced ih 
1895. It was not until 1904, however, that the Union 
Sulphur Co. began making an appreciable output,* From 
this ttme on the development was rapid. In 1908 nearly 

200.000 tons was imported, but? by 1918 imports had 
decreased to 20,000 tons. During this same year about 

90.000 tons waa exported. * * 

Sulphur was discovered in 1901 at both Bryan Mound, 

Brazoria County, and Big Hill, Matagorda County, 
Texas. Mining at Bryan Mound was started by the* 
Freeport Sulphur Co. in 1912, and at Big Hill bythe 

•The Union Sulphur Co. v». Freeport Texas Co., U. S, D, C. 
Diet, of Del., vol 1, No. *Sft In 
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TABLE I—WORLJ) PRODUCTION AND GONHEMITION OF SULPHUR 4 




Production 

II H. 

b > 

V S 

I till V 


V. R 

Italy 

Japan 

Shio’ts. 

Exports 

Imports 

Kxnorts 


Long T. 

Met *r 

Met. T. 

Lmg T 

Long T. 

Long I 

Mi t 1 

1909.,. 

273,983 

402,353 

36,317 

258,281 


26.914 

364.953 

1910 . 

247,060 

397,808 

43,848 

250,919 

9 3 742 

28,647 

395.944 

1911... 

205,066 

376,161 

52,064 

253,795 

28,103 

24,250 

456,227 

1912.. 

787,735 

356,555 

55,005 

705,390 

57,756 

26.885 

447,590 

1913.. 

491,080 

345,548 

59,481 

319,333 

89,221 

14.636 

414,716 

1914 . 

487,690 

334,974 

75,308 

341.985 

98,163 

22,810 

538.308 

1915,.. 

520,582 

3l9,2t>0 

73,369 

293,803 

17,271 

24,647 

359,806 

1916... 

649,683 

233,835 

108,100 

766,835 

128,755 

21,510 

396,055 

1917... 

1,134,412 

177,453 

117,990 

1,120,378 

152.736 

973 

162.971 

1918 .. 

1,353,525 

194,585 

64,697 

1,266,709 

131.092 

55 

#230,769 

1919... 

1,190,575 

181,744 

67,384 

678,257 

224.712 

77 

147,286 

1920... 

1,255,249 

224,247 

21,147 

1,517,625 

477,450 

44 

189,878 

1921 .. 

1,879,150 

240,089 

25,000 

954,434 

285.762- 

4 

t 105,063 


Texas Gulf Sulphur Co. in 1919. The former, a rela- 
tively small producer when compared with the other 
two coastal mines now operating, did not begin tefmake 
its maximum output until it could be readily absorbed 
by the war demands. The Texas Gulf Sulphur Co. 
entered the market after the war and at what appeared 
to be a bad time to offer such an additional supply to 
the trade. But, by seeking new outlets for its products, 
and by reviving old ones, especially that in sulphuric 
9cid manufacture, this company secured its share of the 
business without causing a ripple on the placid surface 
of the industry. Furthermore, because of its large po- 
tential supply, it aided greatly in stabilizing the market 
to the consumer. 

The enormous increase in production of sulphur in 
the United States probably is not realized by many. 
Table I shows the great increase in consumption, the 
decrease of the United States imports to the vanishing 
point, and the .gradual acquisition of the European mar- 
ket by American producers. 

Ttie effect on our foreign competitors is well shown in 
the declining production in both Italy and Japan. 

The present price of sulphur is low, perhaps $6 per 
gross ton lfiss than pre-war prices, whereas the present 
prices of most chemicals, as other commodities, are 
considerably higher than pre-war figures. 

# 

What Stabilizes the Sulphur Market? 

Nearly all the factors influencing thetprice of sulphur 
are stabilizing. Tiffs is a favorable condition for the 
manufacturer using sulphur, because the stability of his 
business is affected by the accuracy with which he can 
estimate tlje prices of the raw materials that he will 
require. One of the chief factors in maintaining a rela- 
tively low price for sulphur is the price of pyrites, since 
sulphur is sold in direct competition with pyriles, both 
domestic and foreign, in the sulphuric acid industry of 

the United States. 

* 

‘“Mineral Industry," vol 30*0921), MrG raw -Hill Hook Co., 
New York. 




, FIG 4 — STEAM PLANT. MACHINE SHOP, WAREHOUSES 
AND RESERVOIR AT GULF, TEXAS 


There are many other factors', however, tending to 
stabilize the price of sulphur. One of the most impor- 
tant is that there are three large producing companies 
in this country, with big ore reserves, all operating in- 
dependently. This creates a state of healthy competi- 
tion in the market. These mines are capable of produc- 
ing in excess of two million tons a year, «a quantity 
greater than the present yearly requirements or 
probable future demands for many years to come. This 
eliminates any likelihood of a shortage of raw material, 
even if the demand were to increase greatly. An ex- 
cess of production over consumption is not likely to 
lead to a price war, because sulphur is easily stocked 
and does not deteriorate. Furthermore, a large stock 
on hand is desirable from the standpoints of both con- 
sumer and producer, for it readily takes care of yearly 
and seasonal variations in demand. Stocks at the mines , 
are probably ^two million tons, and present production 
is about equal* to consumption. 

The market for sulphur is growing larger both at 
home and abroad; the normal annual increase has been 
estimated at 10 per cent. This permits the producer to 
make a large-tonnage production, which is reflected in 
his costs, and enables him to sell brimstone at a price 
that is attractive to the acid manufacturer as compared 
with that of sulphur in pyrites. Consequently, the price 
is reasonable to the rest of the trade. Furthermore, 
this market is not likely to shrink, any fluctuation in de- 
mand being due only to general economic changes. In 
fact, as new uses for sulphur are fount], the total con- 
sumption will continue to increase. 

“Editor's Notk Still another stabilizing influence on the sul- 
phur market i.s the agreement between American and Italian 
producers, which was reported on page 828 of Chem. d Met . for 
May 7. 1112S. By this compact prices are to be fixed from time to 
time with reference to economic conditions in the individual con- 
suming countries. The World consumption has been apportioned 
between the two producing countries nnd« / arrangements have been 
made for settlement of disputes b\ arbitration. The duration of G 
the agreement is fixed until Sept. 30, 1926. 



FIGS. 3 AND 3 — TWO VIEWS SHOWING ENORMOUS STOCKS OF CRUDE SULPHUR 
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Although m majority of the factors affecting the 
sulphur market tend to maintain its stability, there are 
certain influences at work, which are of minor impor- 
tance to the market as a whole, but have their influence 
on the producer. In fairness to him and in order to 
complete this review, at least two of these should be 
mentioned here. They are taxes and freight rates. Re- 
cently the state legislatures of Texas and Louisiana 
considered the passage of certain tax bills, called sever- 
ance taxes and gross-production taxes, on natural 
products. These taxes are in addition to the usual prop- 
erty and profit taAs. One such tax proposed is as hi&h 
as 5 per cent of the gross returns. It is hoped that 
’no such burden will be placed upon this comparatively 
young but extremely important industry. Freight 
rates in certain parts of the United States are in favor 
‘of pyrites, and are considered by many toiie out of pro- 
portion to the relative values of pyrites and brimstone 
in the acid-making industry. 

Sulphur Facts and Figures 

At risk at repetition, a brief review of the main facts 
and figures affecting the sulphur situation is as follows: 

Present Rate of Production — Probably equal to con- 
sumption. 

Potential Production (By this is meant the tonnage 
capacity of the plants already installed, and the ability 
of the mines to produce up to that capacity) — In ex- 
cess of 2,000,000 long tons per year, or nearly double the 
present requirements. 

Stock Piles — Approximately 2,000,000 long tons — far 
more than enough to take care of yearly and seasonal 
variations in demand, and sufficient to fill orders for 2 
„ years if all three mines were compelled to close down 
temporarily, a contingency not likely to arise. 

Ore Reserves — The developed tonnage of sulphur can- 
not be stated with the same degree of positiveness as in 
the case of ore “blocked out” in a mine or quarry, but 
a reasonable estimate is 30,000,000 long tons. This 
does not take into consideration the possibility of other 
discoveries in the future. That such discoveries will be 
made is an almost assured fact, for the coastal saltdome 
area, incompletely tested for oil, is even less thoroughly 
prospected for sulphur. 

Increased Demand — A greater demand would not 
tend to raise the price; orf the contrary, it would permit 
the producers to operate at higher capacity and with 
greater efficiency, and, therefore, at lower cost. This 
would mean a continuance of Jow-prieed sulphur. 

Record Output of Pyrftes, 1921 

According to a recent report of the U. S. Geological 
> Survey the domestic production of pyrites increased in 
1921 by 49 per cent in quantity and by 55 per cent in 
value over the corresponding figures for 1920. The out- 
put reported was 157,118 tons, valued at $711,432. 
California contributed 63 per cent of the total and New 
York and Wisconsin supplied most of the remainder. 
The imports of pyrites, 216,229 tons, as compared with 
332,606 tons in 1&20, were the smallest recorded since 
1896. This is striking evidence of the increasing com- 
petition offered by domestic sulphur. 

As indicated in the preceding article, 1921 was also 
a record year forlhe sulphur producers. The output of 
1,879, 160 long tons was valued at approximately $17,000,- 
000. Roughly, about one-half of the total was shipped 
and the remainder was held St the mines. 


How to Improve Paper and 
* Pulp Production 

Mill Superintendents of the Paper Industries 
Discuss Problems at International Conven- 
tion, Springfield, Mass., May 31-June 2 

T HE recent convention of the American pulp and 
pqpqr mill superintendents proved to be one of the 
beat ever held by the association. Technical papers 
were presented covering the most modern phases of mill 
practice, including among many others the efficient use 
of logs in the woodroom, improved sulphite control and 
the prevention of losses in the sulphate practice. The 
general subject of waste attracted keen interest. 

The* technical sessions of the convention included 
papers by manufacturers of equipment and supplies. 
L. M. Booth, of the Booth Chemical Co., showed that 
by the addition of a dry eoagulent to the white water 
from the machine, the loss of fiber can be almost com- 
pletely eliminated. In mills where the water supply is 
limited, the waste water is made fit for use by the same 
process. The cost of fiber recovered is approximately 
1 cent per pound. 

The use of screen save-alls as a sure, cheap and rea- 
sonably efficient means of pulp recovery was discussed 
by A. W. Nason, of the Green Bay Foundry & Machine 
Co. He pointed out that with fine writings 100 per 
cent fiber recovery is often undesirable. To make com- 
plete recovery of white water fiber possible the^use of 
a large settling tank taking care of all effluent was 
suggested. The settled suspension in the bottom is used 
again in the beaters, while the clearer liquid on top is 
used on the showers, etc. In this way very nearly a 
closed system results. * . 

* Pulp Superintendents Discuss Chips 

Woodroom economy, although sacrificed in many mills 
to feed boiler fires with needless waste, is well worth 
while. Theodore Safford,* of the Raquette River Paper 
Co., showed that careful attention to chipper knives 
consists in keeping them sharp, correctly adjusted as to 
angle depending on condition of wodd fed, and provided 
against damage due to poorly gaged end thrust # of the 
disk shaft. In the course of the discussion it was 
shown that the grading of chips according to size actu- 
ally results in sufficient increase in pulp production to 
make the increased care worth while. The decreasing 
supply of pulpwood eventually makes the efficient oper- 
ation of the woodroom absolutely necessary. 

Use of Suction Rolls Increasing 
> 

Suction couch rolls are being used with increased suc- 
cess on paper machines following years *of development 
work. Harold Bing, of the Sandusky Foundry ft 
Machine Co., pointed out that the use of suction rolls in 
place of suction boxes results in greatly increased, 
durability of cylinder felts due to reduction of friction 
and constant maintenance in cltfan condition. An an- 
alysis of the manner in which the water in the wet paper 
is removed by the suction roll shows that part is taken 
out by direct pressure (equal to difference between that 
in room and that in roll), part by atomization and part 
by absorption. On cylinder machines, the suction tails 
usually work best in connection with a top 
This increases the pressure on the paper web, with hot* 
responding increase of amount of water removed. On 
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many grades of paper the use of two felts may be 
reduced to thfe use of one by this means. The suction 
press on the Fourdrinier machine does away with breaks 
at the wet end by removing all excess waiter at the 
bite of the press rolls. In this way fdso by delivering a 
drier sheet to the drying rolls the speed of the machine 
may be increased — has been increased in many installa- 
tions. The power ‘consumption of these rolls, although 
considerable, is usually offset by the advantages men- 
tioned, with the result that 
the net cost of production 
is diminished. 

The sulphite mill presents 
so many problems that nei- 
ther beginning nor end of 
standardized practice is in 
sight. Of 129 sulphite mills 
on this continent hardly 
two operate alike— that is, 
use the same size chips, 
same acid, same digester 
pressure and cooking time. 

It is only in control of these 
factors that improved oper- 
ation can come. (). L. 

Berger, in his paper on this 
subject, makes the point 
that sulphite operation be- 
gins with getting good ma- 
terial at a fair price. The 
same spruce wood would 
vary more than 100 per cent in price, depending on size, 
length and condition of logs. An innovation in digester 
practice that is very promising has been made in Price 
Brothers’, lhill at Kenogame, Que. Hot liquor and gas 
from a digester being blown are passed into another 
digester jflst being brought up to pressure. Reports 
from the mill indicate greatly reduced use of steam, 
increased yield and a stronger and cleaner pulp. Patents 
on the process have already b«en taken out. 

A paper by Edwin Sutermeister, chief chemist of 
the S. I). Warren Co., on losses in nuking soda fiber, 
dealt with many oi the same factors that were con- 
sidered in sulphite practice. Wood used must be uni- 
form in size, quality and preparation for economical 
digester operation. Digesters must be properly lagged, 
otherwise It la*ge preventable heat loss will occur. The 
successful operation of the soda process hinges on this 
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material — i.e., on soda itself. Losses that must be held 
down are in the lime mud (where a loss as low as 2 
per cent may be obtained by careful practice) in the 
black ash waste, in the burning of black ash, in washifig 
the black stock (unwashed pulp from digesters) and 
in leaky pipes, valves, etc. The amount of- soda that 
may be lost in washing the blackstock will not be allowed 
to exceed 1.5 per cent in good practice. A fiber loss of 
close to 15 per cent in cooking such a wood as poplar 
seems unavoidable in obtain- 
ing good grades of pulp. 

B. T. McBain, of the Ne- 
koosa Edwards P«per Co.,, 
who has made a careful 
study of waste at all stages 
of fabrication from woodlot 
to packing room, presented! 
a paper covering briefly the 
entire industry. Every piece 
of apparatus used must 
be watched and frequently 
checked up for performance ; 
by checking heat, power 
and raw material losses, 
profit is derived from waste. 
Pumps, piping, screens, 
save-alls, beaters — all must 
function efficiently if the 
sewer and ventilators are not , 
to carry off valuable materi- 
als. Care in looking after 
details will make possible elimination of costly leaks. 

Successful coloring of paper requires the prevention 
of mottled fiber, the use of uniform pulp and the cutting* 
down of foaifiing. A special problem arises in prevent- 
ing a two-sided effect. Mottled fiber can be prevented 
by proper control of beater furnish and of temperatures 
of furnish and dyestuff when brought together. Slow- 
cook sulphite pulp tends to take a much deeper shade 
than quick-cook pulp. Great variation in shade results 
when successive cooks are colored with same dye. Acid 
dyes cause foaming very frequently. Furnish which 
gives foam troubles often yields to treatment by alum, 
which leaves it slightly acidic in reaction. Two-sided- 
ness may be reduced by beating stock as free a^ possible, 
by use of dyestuff having maximun\ affinity for the 
stock, and by seeking to combine the dye with the fiber 
rather than with the filler. 


• * 

i What does the paper industry need? 

Which are the weak links in its organiza- 
i lion? What is the future to bring for it? 
Hugh P. Bake*, executive secretary of the 
American Paper and Pulp Association, main- 
tains that the industry in the United States 
must watch its step. Canada will outdis- 
tance us in the near future in newsprint 
| production. Our forests are going fast. 
I Foreign competition must be met. We have 
| too many mills for profitable production 
except in times of prosperity. To maintain 
healthy growth, waste must be eliminated, 
overproduction guarded against and new 
j markets constantly developed. 


Cost of De-inked Newspaper 
% 

Mills located near citic» capable of furnishing large 
quantities of old newspaper can produce pulp from 
de-inked news cheaper than they can buy new ground- 
wood, according to cost data collected by the U. S. 
Forest Products Laboratory, Madison, Wis. A saving 
•of $lb a ton has been effected at one mill through the 
use of de-inked news instead of groundwood pulp* Such 
a saving would bring *in a large return on the $10,000 
investment needed to equip an ordinary 30-ton mill with 
the additional washing equipment and a warehouse large 
enough to hold a 8 months* supply of old newspapers, 
and it would make possible the profitable operation of 
some mills' now finding it difficult to make both ends 

To make the most out of process, it is 

absolutely necessary thit.the |M3|iji|fendent of the 


periodical manipulating of the waste-paper market. * 
For mills situated near the larger cities such a course is 
very simple. In fact, a large p£rt of a mill's supply^ 
might be collected by its own force from the neighboring 
territory, thereby cutting out the profits of at least 
three middlemen. 

In stabilizing the supply of waste papers the pub- 
lishers can be of enormous assistance, since the supply is 
directly dependent upon the amount of paper saved by 
the average householder. With proper newspaper 
campaigns, such as were carried on during the war, the 
supply of waste newspapers could be doubled without 
much effort; and if with proper warehouse facilities 
the demand were stabilized, the supply would continue. 

When old newspapers “are worth $20 per ton, it costs 
about $38, with the necessary addition of sulphite pulp, 
to produce a ton of newsprint from the converted 
stock. 
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High-Temperature 
Metal Melting 

• In the center of industrial New 
• York there has recently been com- 
pleted and placed in operation a new 
rare alloy melting and refining plant 
which is unique in many ways. The 
entire output of the plant is re- 
stricted to the melting of what may 
be termed “Higher-Temperature 
Metals/’ This includes melting of 
chromium, nickel-vanadium, chro- 
mium-nickel-tungsten, palladium al- 
loys and pure tungsten, which neces- 
sitates temperatures in the melting 
zone of from 3,600 to 4,300 deg. F. 
The plant referred to is that of the 
Bario Metals Corporation, 147 Var- 
ick St., New York City. The entire 
„ plant includes the departments of 
management, chemical analysis, melt- 
ing and machining. All of the opera- 
tions in the melting and casting plant 
are with the electric furnace and 
oven. The equipment includes three 
Ryan high-temperature melting 
units, one Northrujj high-frequency 
furnace, one electric core and mold 
baking oven. 

Of particular interest is the Ryan 
furnace, as it presents a new de- 
parture fn the field of electric metal 
melting. The ninits in the Bario 
plant have a holding capacity of 125 
lb. per heat and are capable of melt- 
ing and refining alloy mixtures in 
. from 30 to 40 minutes from the time 
the cold charge is placed in the fut- 
t nace. The furnace i& of the graphite 
1 resistor type — that is, the heat is 
developed by the passage of current 
at particular voltages and specific 
quantities through a stationary 
graphite electrode. No difficulty has 
developed in obtaining furnace tem- 
peratures up to 4,300 deg. F. While 
temperatures higher than those 
stated are obtainable in the arc fur- 
nace, the difference is that in this 
furnace there is an equal diffusion 
of the heat over the entire bath ; and 
the temperature gradient between 
the melting and refining point of the 
metals and the heat at the electrode 
can be kept very close, eliminating 



THE RYAN ELECTRIC FURNACE 


superheating, which is detrimental in 
alloy melting operation. 

As against this close temperature 
gradient, in the arc melting-furnace 
th^* heat is developed within very 
small areas at very much higher tem- 
peratures, as a result of Nvhich ’even 
distribution does not take place. 
This, of course, is not a detrimental 
factor in the melting of ordinary 
steel or even commercial alloy steels, 
but is particularly objectionable iq 
the handling of rare alloys such as 
referred to because of the wide dif- 
ference in the melting points during 
their amalgamation or melting, which 
if they are superheated causes con- 
siderable loss through oxidation. 


With reference to metallurgical 
operations, the furnace has sufficient 
door area and clearance to carry on 
any necessary slagging or charging 
operations. 

The furnace is adapted for the 
melting of higher-temperature metals 
such as those named, and the manu- 
facturers and developers of the fur- 
nace, F. J. Ryan & Co., Wesley Build- 
ing, Philadelphia, do not believe that 
units over 500-lb. holding capacity 
will become practical owing to the 
restriction in size and length of elec- 
trodes and their placement through- 
out the furnace. However, in capaci- 
ties from 50 lb. up to 500 lb. the ar- 
rangement and operation are ex- 
tremely simple and present no new 
difficulties over present electric fur- 
nace practice. 

The arrangement is, briefly, the 
connection of the furnace pnit 
through the ends of the* electrodes, 
which are in contact wfth water 
boxes attached to busbars running 
back to the transformer set directly 
in back of the furnace with tap •ar- 
rangements connected with a radial 
type switch, by which a wide range 
of temperature control is secured. 
The furnace is Jined with standard 
magnesite brick both in roof and 
hearth, and is of the statioilary or 
nose tilt type, allowing for pouring 
directly from furnace into molds. 

A novel arrangement of the fur- 
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nace has been werked out to 
allow for •'maximum pro- 
duction. With each trans- 
former setting* there has 
been supplied two furnaces, 
each unit being set upon a 
truck, ,After the heat has 
been completed; by the 
loosening of two bolts the 
bus connections are discon- 
nected, the furnace is moved 
from in front of the trans- 
former, and a new furnace 
previously charged is moved 
in its place. The entire 
operation takes place within 
5 minutes. This allows for 
maximum production in rela- 
tion to horsepower connected 
load. 

It is quite universal prac- 
tice for power companies to 
charge for a connected load notwith- 
standing the percentage of prod lie- 
ton in relation to the connected load. 
Therefore it is of advantage to the 
customer to be able to work his plant 
to the maximum point of that con- 
nected load, which is not possible 
where individual units are in opera- 
tion a specified time and then shut 
down during pouring or casting 
periods. It is claimed by the manu- 
facturers that the consumption of 
electrode and power is not in excess 
of that which now exists in tin* best 
electric malting practice. 


Conical Mill Feed 

The Hardinge Co., of New York 
Ih’ty, has recently developed a new 
ityle of feeder for the Hardinge con- 
ical mill, which is applicable to both 
'airly fine and coarse materials. It 
s knowa as the table and screw 
feeder, and taVies the place of the old 
rtyle conical or druen feeder which 
was in use for so many years. 

The feeder is capable of many 
times the capacity of the old style, 
as it actually forces thu material 
into the mill. An arrangement of 
sealing ring is so designed that there 
is no back spill. There is also a de- 
vice for taking care of any material 
which tends to work back of the 
feeder and cause wear. This method 
takes the material automatically and 
drops it into the upper part of the 
barrel in which the screw operates. 
The table is designed so that the feed 
may be regulated while the mill is 
operating. The table may also be 
stopped, or the feecUut off above the 
table while t^ itttU Ja turning!* This 
feeder has idiaadv had a ruimhev nf 



IIAKPLNCK MILL l< ELDER 

successful applications. The cut 
shows one of the these feeders ap- 
plied to a 7-ft,. Hardinge mill for 
grinding cement clinker. 


Container Car Tanks 

In many industries there is a dis- 
tinct problem to be met in shipping 
various liquids by rail. The difficulty 
may be caused by corrosive action of 
the liquid on a metal container, or 
the liquid may be contaminated 1 un- 
less special containers or special pre- 
cautions are taken. This difficulty 
has been solved in the past by using 
such containers as carboys or special 
cans or drums which were not sub- 
ject to corrosion and could be easily 
’cleaned. This solution of the prob- 
lem did not, however, enable the ship- 
per to realize the economy of bulk 
shipment. A new container which 
does offer this advantage has recently 
been placed on the market by the 
Pfaudler Co., of Rochester, N. Y, 
Developed primarily to solve the milk 
shipment problem, the equipment is 
also applicable for such fluids as light 
chemicals and oils. 

It consists of a series of compart- 
ments, usually nine in number, which 
run transversely to the car. Each 
container houses a glass-lined tank, 
efteetually insulated with cork, which 
is located between the double walls of 
the compartment. The containers 
are equipped with eyes or hooks at 
each top outside corner for handling 
by crane or hoist. The sides of the 
car are spaced to suit the width of 
the container, J in. clearance being 
allowed on each side. The glass-lined 
tank in the interior of the container 
cnmmirfTTrtAnt Foe o manhole for en- 


trance of the liquid. Above 
this in the container shell 
(which is a metal and ^ood 
rectangular box) # is a hatch 
provided with a lock. The out- 
let from the bdttofa of the 
tank is located opposite a 
small port in the container 
shell which can be closed and 
locked. 

The containers are placed 
side by side in a specially de- 
signed car with low sides 
which come just above the 
ports in the container shells. 
This car is fitted with all the 
appliances needed to make it 
interchangeable with any 
standard railroad car. The 
capacity of the individual 
container is 60Q gal. and of 
the loaded car 5,400 gal. 

The makers of this c$r claim sev- 
eral advantages among which we 
mention that it eliminates handling 
of the cans, carboys or drums; it 
eliminates much waste time for un- 
loading or loading box cars; it elim- 
inates checking and rechecking at 
terminals; it makes sampling easier; 
and it lessens depreciation charges. 


Catalogs Received ‘ 

1 eiianon Boiler Works, Lebanon, Pa. — 
Bulletin 23- A — A new bulletin describing 
the Lebanon line of return tubular boilers. 

South western Condenser Co., Los ' 
Angeles, Calif --Bulletin D-6. A new bul- 
letin describing the Southwestern gasoline 
condenser and its application. 

Conveyors Corporation op America. 
Chicago, 111 — - LenCet describing the "Amer- 
ican" air-tight door for use in connection 
with boilers, coke ovens, oil stills, driers, 
retorts and various types of industrial fur- 
naces. 

Laolkdk-Christy Co, St. Louis, Mo. — 
Bulletin dated April, 1023, describing va- 
rious uses of I<aclede-Christy firebrick. 

Denver J?ire Clay Co.. Denver, Colo — 
Folder describing the 'different uses of the 
lll-Flre bond, a cement for refractories. 

Drivkk-IIarris Co , Harrison, N. J. — Data 
Book R-23. A new book entitled "Alloys 
for Electrical Resistance," giving data In 
connection with various alloys used fur 
heating elements in electric heaters of all 
^inds. 

Detroit Ranoe Boiler & Steel Barrel 
Co., Detroit, Mich.— Ma>. 1923, bulletin on 
the metal barrel manufactured by this oomj 
pany. 

Apam Htloer, Ltix, London, England — 
Catalog describing Professor Coker's ap- 
paratus for determining the distribution of 
stress in structural and machine members. 
Bulletin describing the Low-Hllger audiom- 
eter, an instrument designed to record 
the variations in pressure caused by sound 
wji ves, 

F. J. Stokes Machine Co., Philadelphia, 
Pa — Catalog 23. A now catalog on the 
well-known Stokes Ifne of pharmaceutical 
and chemical machinery and apparatus. 

ItoLLRK-SMiTH Co., Bethlehem, Pa. — Bul- 
letin 30. A descriptive bulletin on the 
Roller-Smith type or ammeter for three- 
phase a.c. circuit. 

Stekrb Engineering Co , Detroit. Mich. — 
Pamphlet 243. A pamphlet on the Steere 
bellows type expansion drawing. Pamphlet 
247, on the Steere system of baekrun gas, 

Auditbon Wire Cloth Co., Audubon. 
N. J. — Folder on this company's new line of 
fine and extra fine brass cloth running up 
to 350 mesh. 
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Testing of Glue and Gelatin Gels 

To the Editor of Chem. & Met.: 

Sir— in a recent# article (Chem. & 
Met „ vol. 28, p. 55) W. D. Richardson 
.described* the Bloom gelometer as 
adopted by the National Association of 
Glue and Gelatin Manufacturers. 

During the course of work on the 
hydrolysis of collagen to gelatin a re- 
liable method of jelly testing has been 
required by the writer. An adaptation 
of the gelometer devised by E. S. 
Smith (U. S. Pat. 911,277 of 1909) and 
modified by Hulbert and later by Low 
has proved #f value. 

In the original tester and in previous 
modification^ a rubber membrane, fas- 
tened over the end of an inverted thistle 
tube, was placed over a jelly surface 
and air pressure applied just suffi- 
cient to force a definite volume of water 
into the thistle tube. 

The greatest source of weakness in 
this design is the uncertainty involved 
in bringing the gel surface flush with 
the membrane and always to the same 
point. Fig. 1 shows an assembled gelom- 
eter as modified by the writer. The 
.inverted thistle tube has been replaced 
by a machined brass head (Fig. 2), in 
which a thin unstretched rubber mem- 
brane is mounted by means of a ground 
bevel, flush with the flat lower surface 
of a ring or collar which surrounds it. 

In operating, the platform 1 is forced 
up against the tester-head 3, leveling 
the membrane. The viator level is then 
adjusted in the pipette 4 to reach the 
upper mark by means of stopcock Si. 

Then with stopcock S* open and & 
closed a jelly is placed on the platform 1 
and raised until its surface is flush 
with the lower surface of’ the tester- 
head. The meniscus will not rise again 
to the upper mark in the pipette, since 
the jelly surface will be slightly de- 
pressed by the slight pressure of a wa- 
ter column in the pipette. 

’ Stopcock S 3 is then closed, i* 
opened and pressure is applied by 
^pumping the bulb 10. *The oscillations 
of this pressure application are mini- 
mised by the capillary 8 and the 
reservoir 7. When the water level in 
the pipette 4 has been forced to the 
lower mark, indicating 5 cc., Si is closed 
and the pressure is read on the scale 6. 
From this pressure is subtracted that 
required to force J;he water into the 
membrane when no gel surface is be- 
neath it and a small correction is added 
for a depression of the mercury sur- 
face in the large arm of the manometer. 

Two hundred cc.*of 10 per cent solu- 
tions of the glues was used in crystal- 
lizing dishes of uniform size, which are 
100 mm. in diameter by 40 nun. deep, 
and readily obtainable. The complete 



gelometer was mounted in an ait-bath 
kept in a refrigerated room and con- 
trolled thermostatically at 10 deg. C. 
to 0.2 deg. 

Check determinations on a single gel 
after standing for 12 hours were con- 
cordant to within 2 per cent, while dif- 
ferent gel samples of the same glue 
were found to check well within 10 per 
cent and generally to within 5 per cent. 
Due to ease and speed of manipulation, 
the device is applicable to routine tests. 

A. M. HowaU). 

Institute of Indus! rial lii-soareh, 
University of Pittsburgh, 

• Pittsburgh, Pit. 
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FOR GELOMETER 


Bacchus Rtxjivivus 

To the Editor of Chem. Met.: 

Sir — From various citculars which 
reach us from our friends across the 
water, a valiant effcfrt is being made to 
free us from the exactions of the peri- 
patetic bootlegger. From a recent one: 

Something about 

Regenerated Beverages 

TT WILL not happen often that an 

offer of such solidity reaches you. 

T'ei haps ll is a ehnneo that never 
comes again. Therefore, deckle your- 
self. 

Here’s yout opportunity ! 

What I am offering is no mixture 
of chemicals m other ingmllentH 
dangerous to health or one of the 
nowadays manifoldly offered pow- 
ders, hut a 

dry milist unee 

without a 1 1 aee of alcohol, gained hy 
concentration of Kuaranteed pure, 
natural alcoholic, original beverages. 

From this dry substance -by moans 
of my iornmlas, which are so simple 
that a hoy of II years can handle 
them— -you can 

regenerate the original beverage 

guaranteed with all Ha primary char- 
acteristics such as bouquet, alcoholic 
content, etc., 

without being compelled to add even 
only one drop of alcohol. * 

The shipment is of course made Im- 
mediately In an absolutely discreet 
way; material and formulas being 
sent separately. * 

— *“1 

So for one dollar (American cur- 
rency, it ik insisted), or 7ff,000 marks 
more or less, a package may be had 
from which 2i gal. of tokay can be made. 
Or if ^our gullet prefers Munchener, 
merely say so, and a corresponding 
package will be received. 

Possibly, Mr. Editor, you can name 
the branch of otoemistry which de- 
veloped this wonderful process. I 
nominate the originator to honorary 
membership in the Institute of Eye, 
Nose, and Throat Chemists.. Will some 
one second it? • 

t James J. Curran. 

Hurllord, (\>un 

What's Behind the Stock 
Dividend? 

To the Editor of Chem. & Met,: 

Sir — Your editorial in the Jan. 17 
number, “What’s Behind the Stocl^ 
Dividend?” gleams forth from the mass 
of blatherskite amenities on this sub- 
ject like a light amid the darkness.* 
You bring out clearly that the injustice 
of tht* present* non-taxability of stock 
dividends lies solely in the different 
treatment accorded to the' earnings* of 
enterprises not in the corporate form. 
It would be interesting to see a skilled 
protagonist of the corporation defend 
this discrimination. The writer is not 
such a one, but he would suggest that 
matters are evened up "if and when" 
the shareholder sells or transfers hi* 
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stock. You appear to regard this as 
a comparatively remote contingency. 
But it is at fiioat no more remote than 
the demise of the stockholder, when 
his estate pays, ahd usually, too, pays 
in higher brackets of the income t m 
than does the accumulator of the same 
profits in the non-corporate form of 
business/ 

If the stockholder desires to cash in 
on the fruits of a wise and fortunate 


investment, the prospect of this big 
slice that the government takes from 
his “profits” often deters him from 
doing so, even thereby to his own dis- 
advantage. This is foolish, I admit. 
But it is human. There is no doubt 
that this phase of the income tax affects 
the judicious manipulation of property. 

Admitting, however, that fairness 
demands some such adjustment as you 
mention— namely, a lower rate on part- 


1 

Review of Recent Patents 

! 

II 



Developments in the Equipment Field 


Rubber-Lined Acid-Proof Containers That Are 
Free From Blisters 


O NE of the principal troubles with 
rubber- lined containers has been 
the difficulty In pressing the rubber lin- 
ing onto the base material. This has 
been overcome largely by using closed 
molds, but it can also bo accomplished 


by the method described in this patent 
( 1,454 ,GK7, J. E Ferrault, assigned to 
the Hood Rubber Co., Watertown, 
Mass., issued May 15, 1923). The 
author uses a mandrel or core of a 
shape* conforming with that of the de- 


nership profits passed 1 to surplus, with 
the implied “penalizing” of wpges— is 
there anything very immoral in stimu- 
lating thrift as against expenditure? 
Would not such a scheme have some- 
thing of the advantages of a sales tax? 

Right or wrong, howevei , to convince 
the public, as you say, is the dilemma. 

Charles Van Brunt, 

General Electric Co., 

Schenectady, N. Y. 


sired article which is slightly tapered 
in construction toward the bottom end. 
Around this are placed the rolls of un- 
vulcanized rubber for lining and then 
a layer of fibrous material or cloth. 
The presser is then inserted into the 
container to be rubber lined, and vuV 
eanization is carried out in what is> 
commonly known as an open heat. Ex- 
perience shows that blisters occur only 
on the bottom and on the sides near the 
bottom, hence the presser member 
needs only to cover these* parts of the 
vessel. 

Burning Sulpfiur 

It has been the experience in indus- 
trial work that much of the crude sul- 
phur which comes from the Gulf States 
is not free burning. This means that 


American PatentH I waned May 29, 


Tin following timnbi r« Imvr hern hc- 
Ici t«-d fiom the latest available Issue of 
tin* Official (Janette of I lit* United Stairs 
Patent Omro because thr,\ appeal to 
have pertinent Interest fin (')nm ,1 M<t. 
readers. They will hr studied lain be 
Chnn <( Met 'n staff, and those which, in 
our Judgment, are most worthy will hr 
published In abstract it is lecngnized 
that we cannot always an tin pate our 
reader^’ interests and unordingR this 
advance list Is published foi tin benefit 
of those who may not tare to awaii out 
Judgment and s\ nopsis 


1. ir.6,504 — Eleetl ode MlppdltlUK I >e 
vice, W, G 1 louskeepei . New \otk, N 
Y , assignor to Western Electric Co. 

1,4 56,523 — Method of and Apparatus 
for Treating Metals K P Tumble! 
Elizabeth, N. J.* assignor to Western 
Elect l ie Co 

1,456,540 — Regenerated Cellulosi Ma- 
terial and Process of Making Same N 
E Pitman, New York 

1,456.570— Method of Operation Em- 
ployed, in Extracting IJquiri Vapor from 
n Gaseous Carrier C C. Iteed. Claiks- 
burg. W. va,, assignor to Pope Con- 
struction & Redoing Po.. Pittsburgh, Pa 

1 ,456,590- *Pi o\ esl of Making Unlo- 
go lulled I Toil nets R E Ebtred. New 
York, assignor, by mesne assignments, 
to Cm bide & Carbon Chemicals Coip. 
New r York 

1,456.592- Automatically Acting Lix- 
iviation Apparatus G, l^iglund. Falun, 
Sweden. 

1.456.594 — Process of Making Sodium- 
Stlioo Fluoride 11 Howard, Cleveland. 
Ohio, aswigifbr to Grussolli Chemical Go . 
Cleveland 

1,456,615 — Ifijrifving Solutions of Iron 
and Recovering Metals From Such Solu- 
tions. P. Belcher. Boston, and F. A. 

• Want is, Milton, Mass, assignors of one- 
half to Charles Page Perin, New' York, 
and one-half to said East is. 

1,456,702— Process* of Making Alde- 
hyde Ammonia. H. W Matheson Mon- 
treal, Quo., Canada, assignor to Shawinl- 

• gan laboratories, TJd , Montreal. 

1,456,787 - - Centrifugal Separating 
Means. R. E. Eaplmm, Oakland. Calif 

1.456,781 — Process of Recovering Cel- 
lulose Acetate Prom Solutions Thereof 
J. M. Kessler. West Orange, and V. B. 
Sease, Newark, N. J., assignors to E. I. 
du Pont de Nemours A Co.. Wilmington. 

1,456,782 — Cellulose-Kster Composi- 
tion. J. M. Kessler, West Oranug, N. J.. 
assignor to E I. du Pont de Nemours & 
Co. 


1,1. '(>,798 -I'tditsN foi the Extnulion 
of Lead Fiom Sulplilih Ores W H 
Manual, Trail. B C„ Canada, assignoi 
to Consolidated Mining & Smelting Co 
of Canada. Ltd , Montreal. 

1,456,809- -Piocess for Treating Wood 
G. F Lyon. Paris. Finnic 

1.456.820 - Com c>nme of Highly 
Flammable Liquids J. Muehka, Vief.ua, 
Austria 

1 456,884 - Process for the Coinmenial 
Biepaiation of Potassium Phosphate 
\N r II R and W. Hazen, Washington 
]> C 

1 4 5 6 818 — Pi ocean for Purifying An- 
thnuent Press Cake II. I). Gibbs, San 
Pram iseo, Calif. dedicated, bv mesne 
assignment, to the people of tin* United 
Slates 

1.456,850-- -Process for Preparing a 
Concentrated Fertilizer W. Hazen and 
W. 11. Ross, Washington, I> C. 

1,156,855— Method of Joining Metals 
T Mnigley, Jr, Payton, Ohio, assignoi 
b\ mi sne assignments, to General 
Motors Research Corp,, Payton 

1 , 156.87 1 --.Method of and Apparatus 
fm Concent t. a ting Liquids I. H**ehen- 
bh ik'nei and T C Oliver, Charlotte, N 
c, assignors to Chemical Construction 
Co, New Yotk 

l.P'ft.sflt — Eleeti ie Furnace Resistor 
G M Little, Pittsburgh, Pa., assignoi 
to Westinghouse Electric & Manufactur- 
ing Co 

1 . 4 5 6 ,8 9 2 — 1 ot eeted Elect rode for 
Electric Furnaces. G. M. Little, Pitts- 
burgh, Pa . assignor to Westinghouse 
Electric & Manufacturing Co. 

1,456,893--- Elec trie- Furnace Wall Con- 
st ruction G M. Little, Pittsburgh. Pa , 
assignor to Westinghouse Electric & 
Manufacturing Co 

1 456,916- “Process of Making Ohjor* 
hvdrins G. O. Curme, Jr., Clendenin, 
AV Va . and C P Young, KlmhurHt. N. 
Y , assignors to Carbide & Carbon 
Chemicals Corp . New York. 

1,456.934 — Method and Apparatus for 
Separating Materials. J. A. Rice. San 
Framisco. Calif 

1.456.949 — Process of Purifying Nat- 
ural Barium Sulphate A. 1. A. Teillard, 
Paris. France. 

1,456,953 — Separation of Natural Gas 
and Distillation Gases Into Gasoline and 
Other Constituents, A. von Grooltng, 
New* York, assignor to National Refining 
Corp,, Inc., New York. 

1,456,959 — Process of Making Chlor- 
hydrlns. C, O. Young, Elmhurst N. Y.. 
assignor to Carbide A Carbon Chemicals 
Corp., New York. 


1923 

1,156.969 — I 'i oust, foi Hie Manufae- 
1 lire of Aiomatn Amino Compounds 
ollvei W Brown and C (). Henke, 
Bloomington, Ind 

1,457,030- Method of Treating Sludge 
Acids and Scpaiated Sludge Acids ) ' 

Hcchenblelknci and F J Bartholomew 
Charlotte, N C assignors to Chemical 
Construction Co. New York 

1,457,068 --Process of Refining Hydro- 
carbon Oils. Ji. M. Lasher. Kansas City, 

Kan., assignor lo Kansas City Gasoline 
Go. 

1,4 57,072 — Process for Refining Vege- 
table Oils C H. Hapgood, Nutley, and 
G F. Mayno, East Orange, N J., as- 
signois to Pe Laval Separator Co, New 
York, * 

1.457.084 — Pulverizing Apparatus. W 
J, Mel^aughlin. Decatur, III. 

1.457,087— - Method and Apparatus for 
Cooling and Cleaning Air J. 'J. Preble, 
Waltham, and L H. Parker, Boston 
Mass., assignors to Spray Engineering 
Co, Boston. Mass. * 

1.457,110 —'Air Separator. R M. Gay. 
Hanover, N. J. •> 

1.457.1 1 4 — Azo Dyestuffs and T*rocess 
of Making Same. A. L. La ska and A 
Zitseher, Offenbach-on-tho-Main, Ger- 
many. assignors to the corporation 
Chemisette Fabrik Grieshclm-Elektron. 
Frankfort -on-the-Mnin 

1,457.131— Cellulose Acetate. J. O 
THanowich, London, England. 

1,457,164 — Method and Apparatus for 
Manufacturing Sulphuric Acid. T. R 
Harney, Short Hifls, N J., assignor to ^ 
New Process Acid Co., Tnc., New York 1 

1,457,217 — Apparatus for Applying 
Paraffin to Soap Cakes. G A. Postal. 

N ow t York, assignor to Pictorial Soap 
Manufacturing Corp., New York. 

1.457.235 — Azo Dyestuffs. R. Sttisser, 
Pentz, Germany, assignor to Farben- 
fabrike vorm Friedr. Bayer & Co., 
Leverkusen, near Cologne-on-the-Rhine. 
Germany, 

1,457,279- Liquid -Weighing Device. W. 

G Finch, Grand Rajwds, and Leon R. 
Finch. Ionia. Mich 

1.457.288 — Bronse Alloy and Process 0 
for Its Production. P. Ostcndorf. Bem- 
dorf, Austria, 

1.457.289 — Copper and Zinc Alloy. P. 
Ostendorf, Berndorf, Austria. 

* 


Complete specifications of any United 
States patent may be obtained toy remit- 
ting 10c. to the Commissioner of Patents. 
Washington, D. C. 
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when ignited it is apt to go out. The 
reason for this is the fact that it con- 
tains small quantities of oil, and this 
ofl spread during the burning as a car- 
bonaceous film, resembling asphalt in 
its consistency, over the surface. 
Eventually this extinguishes the sul- 
phur flame, although the sulphur is 
only partly consumed. Traces of oil 
amounting to only 0.1 or 0.2 per cent 
are sufficient to render the sulphur non- 
free-burning. Harold S. Davis has 
patented (l,455,28t, assigned to the 
Texas Gulf Sulphur Co., issued May 
• 15, 1023) a method of making such sul- 
phur free-burning. This consists essen- 
tially of mixing with the sulphur such 
substances as magnesia, asbestos and 
certain types of porous brick, and, to a 
lesser degree, magnesium carbonate, 
infusorial earth, fullers earth. These 
materials seem to act as a wick for the 
melted sulphur. The fibrous structure 
of some of the materials greatly aids 
in this action. They are also poor heat 
conductors, and therefore the heat gen- 
erated in the burning surface is not 
conducted away rapidly enough to re- 
duce the temperature below the ignition 
point. 

This principle may be conveniently 
applied to both the cascade and the ro- 
tary burner, by lining the trays of the 
cascade burner and the drum of the 
rotary burner with asbestos or mag- 
nesia brick. 

It is interesting to note that C. H. 
Weiskopf has patented- (1,454,255, as- 
signed to International Precipitation 
Co., issued May 8, 1923) an improved 
method for removing the precipitated 
material from the electrodes of an elec- 
tric smoke precipitation apparatus. In 
such apparatus, the electrodes are of 
two kinds, so-called discharge and col- 
lecting electrodes. Accor/ling to this 
new patent, the collecting electrodes are 
hung in such a manner that they may 
be shaken or jarred either by a bal- 
anced mechanism or by a small ham- 
mer. This dislodges the material from 
the electrodes and it falls .down to a 
collecting hopper. * 

Calves for Corrosive Liquids 

The main trouble with valves used in 
. connection with corrosive liquids is^ 
first, that the parts are rather difficult 
to replace and second, Jhey are not in- 
expensive. These are the underlying 
principles in a patent (1,450,078, 
assigned one-half to T. Krug, issued 
March 17, 1923), issued to C. F. Hannz 


of Buffalo. The accompanying diagram 
illustrates the construction and principle 
of operation. Liquid flow is shut off by 
depressing the flexible diaphragm 1, 
which is clamped over the two outlets 
2 and 3. By releasing the pressor foot 
a shallow pocket is formed through 
which liquid may flow. 


Tube Mill for Niter Cake 

Everyone who has attempted to grind 
niter cake in a tube or ball mill realizes 
the very great trouble which arises 
from the caking of the product. This 
can be overcome, according to E. C. 
Soper, of Chattanooga, Tenn. (Pat. 
1,454,491, May 8, 1923) by drawing a 
current of air through the tube mill to 
remove the water vapor and* other gases 
and to prevent ^hem from depositing on 


T HE BLEACHING of chemical pulp 
is an art only partly developed. As 
carried out in most practice today it is 
slow, expensive and difficult. Hence 
when such an engineer as R. B. Wolf 
patents a new improvement, the chances 
are that a fresh step has been made in 
progress. His present invention (1,454,- 
510, issued May 8) embraces a bleach- 
ing tank of unusual design, preferably 
shaped like the fruHtum of a cone. This 
prevents the clinging of stock, which is 
circulated by means of a worm elevator 
in the center. A plow-paddle device re- 
volves at the bottom to assist in work- 
ing pulp toward the center. This form 
of apparatus makes possible the use of 
sto»*k carrying 18 to 25 per cent pulp or 
even more. Ordinary bleaching tanks 
usually are limited to a concentration 
of f> per cent of pulp. Working with 
this new vertical apparatus, time of 
bleaching is reduced, higher concentra- 
tion of bleach may he used without in- 
juring the fiber and the comparatively # 
low temperature of 80 deg. F. may be 
employed to carry out the bleaching 
action. 

Would Use Raw Material 
Completely 

Not content with the loss of material 
involved in paper manufacture from 
stiaight cellulose, Carl Bache-Wiig has 
patented a process of treatment (1,455,- 
471, issued May 15, 1923) which allows 
the utilization of lignin as well. Straw, 
cornstalks, wood or bagasse may be 
used. The material is first treated with 
1 to 3 per cent sodium chloride at 70 
to 110 deg. C. for from 12 to 72 hours. 
This procedure produces a greatly soft- 
ened fiber. The successive treatment is 
a cook with a bisulphite liquor. By this 
process pulp suitable for a good news- 
print may be obtained, according to the 
claims of the inventor. 

Pulp Screen for Converted Stock 

Hardly a month goes by without a 
new patent on a fresh wrinkle in paper 
stock treatment. F. P. Miller proposes 
to take unnecessary load off beaters by 
routing part of the digested stock di- 
rectly to the paper machine and part 


*039 

• • 

the surface of the mill and forming an 
undesirable cake. The dJiparatuB needs 
very little explanation. The tube mill 
is of ordinary construction, with two 
chambers containing different sized 
balls. However, at the discharge end 
of the mill is an airtight chamber with 
two outlets. The solid material i* dis- 
charged through a ‘drop valve, and the 
gases and water vapor are carried up 
to a dust collector through a flue by 
the updraft created by air pressure. 


only to the beaters. (1,455,594, issued 
May 15, 1923.) The stock is first di- 
gested and reduced in the usual manner, 
is then discharged onto a pile; the pile 
is reduced by a jet of water under pres- 
sure and the suspended stock conveyed 
to a screen. Here the coarse particles 
are separated from the fine; the fine 
material is then allowed to flow through 
a channel in which any heavy foreign 
material will collect. In this way the 
fine material is separated from the 
coarse, the latter being routed to the 
beaters, the former to the stuff chest. 

To Kill the Odor of Sulphate Pulp 

The odor of sulphate pulp* has long 
characterized this process of manufac- 
ture. The odor is presumably due to 
the presence of mercaptans, higher sul- 
phides or sulphur-lignin compounds. 

G. A. Richter, of the Brown Co., Berlin, 
N. 11., lias recently patented a method 
of treatment of sulphate pulp to remove 
its odor. (1,454,339, issued May 8, as- 
signed the Brown Co.) The process con- 
sists in treating the wet pul^ in a 
beater or washer with an oxidizing 
agent such as calcium hypochlorite at 
a concentration sufficiently low to pre- 
vent a bleaching action.* In the method 
described approximately 2 per cent of 
hypochlorite is added on the basis of 
pulp weight. The reaction may be 
carried out simultaneously with the 

beating. • 

• » 

New Publications 

The National RwbhaiP'h Council has 
recently Issued a Colloid Rlbllography la * 
mimeographed form. The author, Dr. Harry 
N. Holmes of Oberiin College, chairman of 
the National Research Council committee 
on the chemistry of colloids, intends «thla„ 
edition to be preliminary to a more com- 
prehensive one. Yet It is a book of IS ft < 
pages containing* 1,800 references on 100 
topics. *All the references are classified and 
many are accompanied by brief comment 
as an aid in deciding on their relative 
Importance. This book may be purchased 
from the National Research Council. 1701 
Massachusetts Ave., Washington; D. C.» 
at $1. 

An Economic and Commercial Review 
op the Artificial Silk Industry op Can- 
ada. Processes, raw materials, cost, tariff 
and other factors affecting the Canadian 
Industry are considered. An appendix In- 
cludes a survey of the industry in some of 
the principal producing countries. Compiled 
by tne Natural Resources Intelligence Serv- 
ice, Department of the Interior, Ottawa. 
Canada. 


Substantial Developments Heralded 
• in Paper Industries 

•Bleaching, Deodorizing of Sulphate Pulp, Preparation of Lignin 
Pulp and Refinements in Use of Converted 
Fiber Attract Attention 
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Important Articles* in 
Current feiterature 


More than fifty Industrial, tcrhnnal ► 
or scientific periodicals and trade papcis 
are reviewed regularly by the staff of 
('ham, d Met The articles listed below 
have berm selected from these; publica- 
tions because- they tepresent the most 
conspicuous themes in contemporary 
literature, and consequently should be 
of considerable interest to our revelers 
Those that are of unusual interest will 
be published later in abstract in this 
department; hut since- it is frequentiv 
impossible to prepare a satisfactory ab- 
stract of an Article, tills list will enable 
our readers to keep abreast of no rent 
literature and direct t Heir reading to 
advantage'. Tin- magazines reviewed 
liavr all been received within a fortnight 
of our publication date 

(Jontac’t Bui.imiuhu’ Arm II lit.ddv 
Continuation of a series of articles 
This one discusses drying towers 
1/lndufitne Chwiujue, May, 1 pp 
1511-7. 

■1*1101)1 ICTI ON ANH 1 T SI? OP LaMIT-I.AKK 
liex Furness I >iseuH v Km of carbon bla< k 
from natural gas and a e-ntic-ean eif 
process elflelem-\. ('hemual Apr (Lon- 
don), May 19, 1923, pp fr-TJ-l 

JOPFICIKNI'Y AND COST ( 'OM I'AHtHON l\ 
Honk Char and DhvoumiziNu Cuuson 
I tKi’t NUltIKN <1 A\ot An aigimn-nl m 
favor of dee olorizmg carbons Inhino 
twnnl Hu tin r Jumna], April 1 923, pp 
liMJd). 

I'jJ'ONoM l< ' USK or I ’HOSCI I A ll-’ 1*1 

posits W li Wnggaman A wad <>l 
caution froni # a e art ful student Dio m- 
ran Frrhlun, May 1!) 1 d , p. 3'» 

10X1 IJOHIONH IN Ant 1 'oMI’llKSSecKS I 
A Vaughan et al An • xhauMllve stini\ 
of operating conditions and aeeidenls in 
South Aft levin mines and plants / N't* 
African Inst, of Evgis , A pi II. 15)23, p]> 
171-205). 

SoJMM I’RAi 'TP’AI. Notks on Oil I’uinp- 
ing-. (1. W 1C (Jibson Well llliislt att- I 
article on design ami pte-sent-elav pi at 
tlce in operation. J Just of Pitt Ttdi - 
noiogtsts, April, 15)23, pp 77-101 

Flaw Kazakhs and Fire ICxtinctiov 

IN J 'KTIte m. MU M 1 NPUHTK Y I *r esieb-lit i.l I 
address of l’rnf .) S S Frame J Inst 
of Petr . Technologists, April, 1023 pp 
113-128. 

A METHOD FOR ICxi’ltHSSI NO THU VAf.l'K 

oh Mixing Auknts Between Hypuocah- 
110 NS AND 95 I ■HU Cent Aumimi, \V It 
Ormandy and K C. ('ia\en ,/ hist of 
Petr. Technologists, Apt II, 1923, 129- 

133 


Fiucm Sulfhur r\ Motor Fuels W 
it, Ormandy and M O Cunen J lust 
of Petr. Technologists, Apul, 1923, pp 
133-139. * 

SUDKlt-I IKOIHMIZATION AND TIIK NEU- 
TRALIZATION AND liMCAnitNO OK VlCUE- 

taulk Oils Under Vacuum Louis c 
Whlton, An exposition of the IJataille 
process Cotton Oil Puss, June, 1923, 
PP 30-33 * 

On I kick Coefficients Data and Re- 
sults OF Tests. J M SpitzglaSs Testa 
to establish corner tlfeory for orifice 
imdeting devices Mediamral Engi- 
ne! ring, June, 15)23, pp 312-18 

Action of Bacteria on Ckllulosic 
Material. A pielindnarj study of b.ic 
terta as affecting fei mentation and de- 
cay Chemical Age (London^, Ma> 12, 
1023. pp, 510-511 


Action of Hkat on Chemical Prop- 
er ties of Cott<»n .? Merritt Matthews. 
A general snmman of tin- physical fac- 
tors governing chemical e Imngcs in cel- 
lulose, with especial reference to heat. 
Color Trade Journal, June, 1923, pp. 
255-2, r i8. 


CLASSIFICATION AND DEFINITIONS OF 
Paper. (’. J. West A comprehensive 
classification of ditTemU papers,, with 
full definitions for use in manufacture 
and merchandizing, JA»y<r Tiadc Joui- 
Wl May 31, ltfjsj^ pp, 

Tub M AitJflfcmiWl ’ofcl^AD Irwin H 
Oornell Ottf Of JM* Important series of 
articles, OB tfe© ^fkeflng of metals by 
sales OX^eptytiVftjtd < Jlndim enng and Min- 
ing June 2, 1923, pp. 

967-f0..' 4; ■' / 

lfc^ t/ TX|tf*08IT OF IIlOH-POTASH 

'Afe'jPt Ontario. A. AL Campbell. 
- of the .new <qmny tm Ban 
EngiHeirfaiF w»cl Minint 
K June 979-80 




Alexis C. Houghton has resigned as 
chief chemist of the Solvay Process 
and Semet-SoJvay companies, Syracuse, 
N. Y., to* take charge of the phenol 
plant of the Bakelite flo., New York 
City. • • 

Eknst .Johansen has resigned his po- 
sition as head of the research depart- 
ment of the Atlantic Refining Co., 
Philadelphia, to becofhe chief chemist 
with the Ncnv England Oil Refining Co., 
Fall lit vt* r, Mass. • 

Charles A. May, head of the Lam- 
herton Works of the Maddoek Pottery 
Co., Trenton, N. J., is recovering from 
a severe illness. 

LkRoy II. Minton, general superin- 
tendent for the General Ceramics Co., 
Met uchen, N. J., has been elected vice- 
president of the local Chamber of Com- 
merce. 

Dr R. B. Moore, retiring chief 
chemist of the Bureau of Mines, was 
guest of honor at a luncheon on 
May 29, which was attended by a large 
number of his associates at the bureau. 

<\ Edward Murray, Jr., has been 
elected president and treasurer of the 
Murray Rubber Co., Trenton, N. .1, 

II. L. Pratt has been elected presi- 
dent of the Standard Oil Co. of Mew 
York, succeeding Henry C. Folgbk/Jr., 
who has b«on appointed chairman of 
the board of directors, a new office re- 
cently created. Mr. Pratt has been 
vice-president and will be succeeded in 
this office by Charles M. Higgins, for- 
merly secretary. Frederick S. Fales 
Jias been elected secretary. 

Ernst Reinhardt, ceramic engineer 
for the Chelsea China Co., New Cum- 
berland, W. Va., has resigned to accept 
a similar position with the Hagar 
Potteries Co., Dundee, 111. 

H. R. Sargent, formerly manager of 
the wiring supplies division of the 
Bridgeport Works of the General Elec- 
tric Co., has been appointed managing 
engineer of this division under a de- 
velopment plan which will create sev- 
eral unit divisions at the Bridgeport 
factory. 

L. I. Shaw, assistant chief chemist 
of the Bureau of Mines, delivered, on 
June 6, the dedication address at the 
m*,v chemical building of the New 
York Stat£ School of Ceramics at Al- 
fred University. 

Richard Stratton, manager of the 
Giant Powder Co., San Francisco, 
Calif., is on a visit to Eastern cities, 
including Wilmington, Del., where a 
conference has been held by company 
officials. 

C. G. Stupp, formerly assistant chief 
chemist of the research department 
laboratory of The Barrett Co., New 
York City, and more recently with the 


National Aniline & Chemical Co., Buf- 
falo, N. Y., has resigned to accept a 
position with Weiss & Downs, of New 
York City. 

Malcolm W. Thompson, secretary- 
treasurer of the H&I1 China Co., East 
Liverpool, Ohio, gave an interesting 
talk before the members of the local ■ 
Rotary Club, May 29, on the subject 
of hotel chinaware. 

W. M. Weigel, who has been working, 
on non-metallics, particularly fillers, at 
the Tuscaloosa station of the Bureau of 
Mines, is to be transferred to the Wash- 
ington office shortly as assistant to the 
chief chemist in charge of non-metallic 
matters., Mr. Weigel will take up his 
work in Washington some time before 
the first of July. 


Obituary 


William M. Bennett, vice-president 
of the Clinchfield Portland Cement Co., 
Kingsport, Tenn., died in that city on 
May 2fi, following an attack of acute 
indigestion. He was 5G years of age. 

Rudolph Oscar Koven, of L. O. , 
Koven & Bro., Jersey City, N. J., died 
on May 17 in New York City. 

Cornelius S. Sweetland, president 
of the Rumford Chemical Works, 
Providence, R. I., died at the Jane 
Brown Memorial Hospital in that city 
on May 30, in his severity-eighth year. 
He was active in the organization up 
to the time of his death. 


, Calendar • 


American Chemical Society, fall meet- 
ing, Milwaukee, Wia., Sept. 10 to 14. 

American Electrochemical Society, 
forty-fourth meeting. Dayton, Ohio, Sept. 
27 to 29 (dates provisional). 

( * American Electroflatkrs Society, 
eleventh annual meeting, Providence, R. I., 
July 2 to 5. 

American Gas°Association, annual con-fi. 
vention, Atlantic City, Oct. 15 to 20. 

American Institute of Chemical Engi- 
neers, summer meeting, Wilmington, Del, 
June 20 to 23, 

Association of Iron and Steel Elec- 
trical Engineers, Iron and steel exposition, 
Buffalo, N. Y„ Sept. 24 to 28. 

American Society for Testing Mate- 
rials, twenty-sixth annual meeting, Chal- 
fonte-IIaddon Hall Hotel, Atlantic City, 
June 25 to 80. y 

Institute of Margarin Manufacturers, 
fourth annual convention, Hotel Traymore, 
Atlantic City, June 14 and 15. 

National Exposition of Chemical In- 
dustries (Ninth), New York, Sept. 17-22. 

National Ferti* iz.er Association. 
thirtieth annual convention, White Sulphur 
Springs, W. Va., June 11 to 16. 

National Iamb Association, fifth annual 
convention, Hotel Commodore, New York 
City, Jtme IS to 15. 

Society for Steel Treating^ Eastern sec- 
tional meeting, Bethlehem, Pa., June 14 
and 15. 
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Industry and Trade 

Current News and Market Developments 
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Summary 

Revised alcohol regulations submitted to « i J . Supreme Court holds that linseed com' 

committee representing trade. Ol tRC W 60 K panics violated Sherman act. 


Government suit against Chemical Foundation begins 
• at Wilmington, Del. 

Federal Trade Commission starts hearing of case 
against naphtha soap products of Procter & Gamble. 

Lower prices for tin have been followed by easier 
quotations for tin products. 

Imported copper sulphate has been under selling pres- 
sure and fg)ld at new lows for the movement. 

Cottonseed oil strengthened on covering by shorts, 
following a rise in prices for cotton and lard. 


Irrfporters will not be required to pay duty on, mer- 
chandise lost while in government custody. 

Weakness in chemical prices offset by rise in cotton- 
seed oil and index number for the week shows gain. 

Demand for arsenic and calcium arsenate remains 
.slow and prices are tending downward. 

Large silk dyeing companies in New Jersey merge 
into one of the largest establishments in the world. 

Steadier seed markets checked the easier feeling in 
linseed oil market. 


Prices for Chemicals Moving Downward 

T HE UPWARD SWING of prices cautious in committing themselves on 
for chemicals, which started last requirements for any period ahead. 


October, continued unbroken into April. 
A reaction which then set in was in 
evidence throughout May and gradual 
declines in various commodities brought 
about a lower average selling price. 

Client . & Met.'* weighted index 
measures this decline in definite fig- 
ures and reveals a high of 181.61 in 
April, as compared witt} 177.64 at the 
end of May. In other words, average 
prices for chemicals in April were more 
than 81 per cent higher than those 
that prevailed in 1918-14. While this 
percentage was decreased in the past 
month, the index number at the end 
of May shows ^ decline of less than 
2i per cent from the high of the year. 

To a very great extent, the steady 
rise in market values during the first 
3 or 4 months of the year m&y be at- 
tributed to the unusually active condi- 
tion of the various consuming indus- 
tries and the correspondingly greater 
call for materials. * Conversely, the 
softening of prices reflects a slowing up 
in general business activities and a less 
urgent call for supplies. 

The influence of chemicals of foreign 
origin also has helped to depress values 
for different domestic selections. While 
consumers were in a position to take 
practically everything offered, importa- 
tions were readily absorbed. When buy- 
ing orders assumed smaller propor- 
tions, exporters ; n outside markets con- 
tinued to ship heavily. As a conse- 
quence stocks bfgan to pile up and 
holders began to offer price concessions 
as a stimulant to trading. This had 
the twofold effect of weakening con- 
fidence in values and of making buyers 


In contrast to the depressing effect 
of soiling pressure and slower consum- 
ing demand, the labor situation has 
bfen a steadying factor on values for 
chemicals. High labor c^sts are gen- 
erally reported by domestic manufac- 
turers and scarcity of labor also is 
given as a prime reason for the firm 
position held by certain chemicals. 
Uncertainty about the labor situation 
likewise casts its shadow about plans 


for future operations and undoubtedly 
this will be a price factor in the mar- 
ket for chemicals for some timp to come. 

The general level of wholesale prices 
as compiled by the Bureau of Labor is 
not yet available for the month of May. 
April figures of the bureau gi^e the 
index number for “all commodities’' as 
159, which is a duplication* of the fig- 
ure for March, thus showmg no change 
for the month. Chemicals and drugs 
made a slight gain, the number being 
135 for March and 136 for April. 
Metals and metal products offer a com- 
parison of 154 for April and 149 for 


, Chemical <Jt Metallurgical Fnf/neDhnp u Weighted Index of 

Chemical Prices " . 

0 $ Bureau of Labor Statistics U AU Commodities * 

U ,{ t urtau l*bor Statistics “Chemicals and Droas" 

US. Bureau. of Labor Statistics' Metals and Meta/ Products" 
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Trade Committee Willi Pass on Revised 
‘ Alcohol Regulations 

Draft Now in Hands of Trade Alcohol Advisory Committee — Closer 
Co-operation Between* Technical Users and 
Internal Revenue Department 


T HE draft of the ’revised Regulation 
60 is in the hands of the Trade 
Alcohol Advisory Committee. It covers 
260 typewritten pages. Copies will be 
sent to each member of the advisory 
committee for his criticism and sug- 
gestion. If need arises to correlate any 
of the changes suggested the advisory 
committee will be called together for 
that purpose. 

The action of the Commissioner of 
Internal Revenue in turning over the 
draft of the regulation to the commit- 
tee followed closely after the organiza- 
tion meeting of the committee. It is 
thought to indicate that he will do just 
what he has promised in co-operating 
closely with the legitimate producers 
and consumers of industrial alcohol. 
This is the first time since the enact- 
ment of the Volstead law that the tech- 
nical industry has been called in for- 
mally. * 

Within 2 months after duly 1 all 
holders of permits to withdraw bever- 
age alcohol must renew them. For that 
reason e.very effort will he made to 
liberalize the regulation promptly so 
that it will not he so great a check on 
legitimate industry. One member of 


the advisory committee told Internal 
Revenue Commissioner Blair and Pro- 
hibition Commissioner # IIaynes that 
under existing regulations the cost of 
policing an Alcohol plant equals the cost 
of fuel and adds a very large item to 
manufacturing costs. By adding this 
large item of cost to the long list of 
American products wh*ich make use of 
alcohol American goods are at great 
disadvantage in competing with fne 
products of foreign manufacturers, who 
are spared all of that cost as well as 
others which the regulations are held 
fo have heaped on trade alcohol. 

The advisory committee at its initial 
meeting selected William M. Sailer as 
its chairman and II. E. Ilowe as its 
secretary. Mr. Sailer is the president 
of Sharp & Bohme and is the president 
of the American Drug Manufacturers’ 
Association. Mr. Howe is editor of 
Industrial and Engineering Chemistry, 
the publication of the American Chem- 
ical Society. R. M. Cain, of the Swan- 
Meyers Co. of Indianapolis and presi- 
dent, of the American Pharmaceutical 
Manufacturers’ Association, was added 
to the membership of the advisory com- 
mittee. 


To Moke Chilean Nitrate 
• Survey 

H. Foster Rain, Director of the Bureau 
of Mines, to Undertake 

the Task • 

Before making any recommenda- 
tions in connection with the study be- 
ing made of nitrogentsupply, the De- 
partment of Commerce recognizes that 
additional accurate knowledge must be 
had as to the situation in Chile as it uf- 
fects the production and distribution of 
nitrate of soda. *It is recognized that 
the gathering of this information is a 
delicate task. For that reason it has 
Wen decided to send on this mission 
H. Foster Bain, the director of the 
Bureau of Mines, # who f in addition to 
being the head of the government 
agency which represents the mining 
industry, is a fining engineer and 
mineral technologist who has had wide 
experience abroad. He will be accom- 
panied by Harry S. Mulliken, technical 
aasistftnf to the director of the Bureau 
of Mines. 

The opinion has been expressed dtfcat 
neither the Chilean Government nor the 
vitrafce producers in that country would 
welcome an emissary from th*;Otited 
States Government when &Alvowed 
intention of the law undet* tiWiich the 
Visit would be made is televise meatis 
of arousing competition for one of 
their great resources. It is believed, 
however, that by sending a high fed- 


eral official to Chile he will be ablest 0 
secuie the necessary information, be- 
cause both tlfe Chilean Government find 
the nitrate producers probably prefer 
giving actual facts to a person of un- 
questioned responsibility, who could be 
relied upon to make only proper and 
accurate use of the data, rather than 
h^vo the Secretary of Commerce predi- 
cate his recommendations on exaggera- 
tions. If the accurate information is 
withheld, the only recourse would be to 
secure the data from other sources. 
Inaccuracies would be certain to result. 
As a consequence, a distorted picture of 
the Chilean monopoly probably would 
be painted^ The Chileans must recog- 
nize that the United States is in a po- 
sition to make itself self-supporting, 
ultimately, in the matter of nitrogen. 
The only hope of preventing drastic 
action looking to that end would be to 
demonstrate that the cost of such a 
course would be too great to justify it. 


Reduction in Sulphur Tax 

Tlfe Senate Committee on State 
Affairs of the Texas Legislature is 
arranging for a reduction in the tax on 
sulphur from 2J to 2 per cent. A bill 
is also being drafted to have the latter 
tax of 2 per cent apply on other natural 
products, includ"»«* turpentine, iron ore, 
carbon black, salt, lime, cement, fullers 
earth, lignite, quicksilver or cinnabar. 
The committee is also considering a tax 
of j of 1 per cent on all oil refinery 
products. 


Definite Chemicals Needed in 
Food, Says Mendel 

Prof. Lafayette B. Mendel, of Yale 
University, addressed the members of 
the California Section of the American 
Chemical Society at San Francisco on 
June 1, the subject being “What Con- 
stitutes a Food.” f Dr. Mendel empha- 
sised the importance of paying atten- 
tion to the “little things” in diet. He 
described the regional incidence to 
goiter, and the need for minute amounts 
of iodine in food. The normal human 
being needed calcium, but most of the 
typical foods contain none. Vitamins, 
likewise, are essential; when omitted, a 
rapid decline in health takes place, in 
some cases due to an aversion to what 
formerly was considered a balanced 
diet, which aversion disappears after 
vitamins have been administered, even 
unknown to the patient. Professor 
Mendel deprecated generalizations in 
regard to the value of apparently simi- 
lar foods and to the effect of heat on 
vitamins. All fats and oils were not 
of the same food value per unit of 
weight; in this connection the vitamin 
content of cod liver oil was emphasized. 
Cooking or heating does not necessarily 
destroy the vitamin in foods. 

Swedish Industry Getting 
on Its Feet 

In Sweden, according to a Reuter dis- 
patch, the situation in the engineering 
industry has further improved and is. 
in fact, better than at any time since 
the middle of 1921. This is partly due 
to German competition having been 
checked by the occupation of the Ruhr. 
On the other hand, the Ruhr conflict 
and the Swedish labor dispute have 
made raw materials dearer and scarcer. 
The outlook is especially bright in 
paper industrial development. Orders 
for match-making machinery have 
fallen off. Mining prospects are good 
if they may be judged by demands for 
mining equipment. 


Record Output c,f German 
Potash in 1922 

The annual reports of the three pro- 
ducing $>tash companies of Germany 
-the Salzdetfurth, Aschersleben and 
Wtsteredeln — were made public on June 
1 and revealed that production of potash 
in Germany in 19512 was the largest in t 
the history of the trade. The total 
potash marketed was 12,955,433 double 
centners, as compared with 11,103,694 
in 1913, the previous record year, and 
9,211,814 in 1921. (A centner is slightly 
more than 110 lb.) 

Foreign buyers took 25.6 per cent of 
last year's production, as against 16.6 
per cent in 1921 and 45.6 in 1913. The 
American market is reported as parties 
larly favorable. 

The dividends declared by the three 
concerns were: Salzietfurth, 350 per 
cent, as compared with 24 per cent in 
1921; Westeredeln, 200 per cent, as com- 
pared with 20 per cent in 1921; Aschers- 
leben, 150 per cent, as compared with 16. 
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Unfair Sales Methods Furnish Charge * 

in Naptha Soap Dispute 
• • 

Procter & Gamble Products Questioned by Federal Trade 
• Commission — Company Doubts Government’s Right 
to Specify Use of Certain Ingredients 


C ENTERED .at the Engineering Club, 
New York City, at time of going 
to press, an interesting flurry exists in 
the soap industry. The Federal Trade 
.Commissfbn, following up the com- 
plaints of an unnamed party, charges 
Procter & Gamble with unfair sales 
methods. P. & G. White Naptha Soap 
and “Star Naptha Washing Powder" 
are furnishing the chief bones of con- 
tention. Although the identity of the 
complainant has not been revealed, evi- 
dence appearing in cross-examination 
of the witnesses indicates that the 
samples for® analysis upon which the 
dispute rests were furnished by Fels & 
Co., of Philadelphia. 

Examiner John W. Addison of the 
commission is hearing the case. Frank 
T. Dinsmore, counsel for Procter & 
Gamble, opposes W. C. Reeves, counsel 
for the commission. J. H. Bower, who 
has been in charge of soap chemistry 
for the Bureau of Standards sihce 1914, 
figures in the fray, as does Earl P. 
Stevenson, vice-president of the Arthur 
I). Little Co. 

„ Naphtha Content Is Argued 

Naphtha and sodium silicate are the 
ingredients about which the argument 
revolves. The complainant claims that 
there is an insufficient amount of dis- 
tillate present in these products to be 
of use in enhancing the detergent value 
of the soap. Likewise in .the instance 
of Procter & Gambit* products that 
the amount of sodium silicate therein 
constitutes an adulteration in view of 
the advertisement of the respondents 
that only materials too good for ordi- 
nary launefry soap go into iheir prod- 
ucts. Mr. Dinsmore contends that the 
government has no authority to fix the 
percentage of this ingredient or to say 
whether or not it is an adulte^mt in 
amounts therein present. Mr. Ste- 
venson stated that while the use of 
silicate in amounts up to 10 per cent 
may contribute desirably characteristics 
to the soap, in excess of this amount 
it must be regarded as an adulterant. 
He said the chemical definition of soap 
is an alkali salt of fatty acid, and that 
sodium silicate is not soap, but in 
reply to further questions said he knew 
of only one soap which approached this 
definition very closely. That soap was 
not mentioned. # 

Whether or not the petroleum distil- 
late used in P. & G. products may be 
classified as naphtha opened another 
question to dispute. The witness re- 
fused to admit that naphtha is a vague 
and variable term and defined naphtha 
as a light, volatile, flammable hydro- 
carbon which should have an initial 
boiling point ranging* up to S00 deg. 


and an end point not in % excess of 
450 deg. • 

In speaking t>f the analysis of the 
P. & G. products made at the Arthur 1). 
Little laboratories, Mr. Stevenson stated 
that it revealed the presence of only 
very small percentages of petroleum 
distillate which could not be classed 
as gaphtha, and which, in fiis opinion, 
was not of sufficient quantity to en- 
hance the cleansing power of value of 
these products. He also expressed the 
opinion that white laundry soap is not 
any better for washing purposes than 
yellow soap because of color. 

Respondents’ answer to the complaint 
claims that the amount of naphtha and 
silicate of soda used in their soap and 
washing powder do add to their effi- 
ciency. 

For government experts in support 
of the testimony of the A. D. Little lab- 
oratories, Ivan M. Tull, general man- 
ager of the National Dyers and Clean- 
ers Association, took the stand. R. F. 
Bacon, T. T. Gray and A. II. Gill have 
also given testimony. Other witnesses 
are still to be called. 

Following the present hearing a post- 
ponement of the case until fall is ex- 
pected when it will in all likelihood be 
reopened at Cincinnati for the purpose 
of hearing the defense <5f the re- 
spondents. 


Manufacturing Chemists Hold 
Annual Election 

Meeting at the Whitehall Club, New^ 
York, on June 6, the Manufacturing 
Chemists Association held its annual 
election. The annual report of the 
executive committee was also pre- 
sented, covering the year’s activities. 
These included work upon tariff, patent 
and waste disposal legislation, upon 
various phases of transportation and 
improvement of containers for chemical 
products. 

The following officers were elected 
for the coming year: President, A. H. 
Hooker, "Hooker Chemical Co.; vice- 
presidents, C. W. Miller, of the Davison 
company, and M. C. Whitaker, of the 
United States Industrial Alcohol Co.; 
treasurer, S. W. Wilder, Merrimac 
Chemical Co.; secretary, J. I, Tierney* 
The executive committee, headed by 
Chairman Henry Howard, Graselli 
Chemical Co., also includes the follow- 
ing six members: A. G. Rosengarten, 
Powers, Weigh tman, Rosengarten Co.; 
Lancaster Morgan, General Chemical 
Co.; H. H. Dow, Dow Chemical Co.; 
R. T. Baldwin, National Aniline & 
Chemical Co.; W. H. Bower, Henry 
Bower Chemical Manufacturing Co.; 
C. L. Reese, E. I. du Pont de Nemours 
& Co. 


— L i 

• News Notts 

I 

• The Beaver refining plant at Wash- 
ington, Pa., burned on May 27. Only 
three gasoline tanks and a small office 
remained standing late in the* morning. 
One hundred thousand gallons of gaso- 
line had been burned and the damage 
was estimated at $225,000. 

The University of West Virginia is 
planning to build a new chemistry build- 
ing at Morgantown. The structure is 
to be four stories, with an extension of 
one story and basement. 

The Alberta Clay Products Company 
has received orders for upwards of fifty 
carloads of clay products from two Brit- 
ish Columbia points. Another large 
company is contemplating erecting a 
plant to utilize the clays of the district. 
The natural gas supply in that region 
is a valuable auxiliary to the clay prod- 
uct industry. 

Western New York section elections 
of the American Chemical Society on 
May 29 were: chairman, G. P. Fuller, 
Niagara Fulls; first vice-chairman, J. A. 
Handy, Buffalo; second \flce-chairman, 
E. L. Koethen, Niagara Falls; secretary, 
R. W. Hess, Buffalo; treasurer, R. A. 
Nelson, La Salle; executive committee, 
M. J. Ahern, Buffalo; H. N. Gilbert, La 
Salle; J. R. MacMillan, Niagara Falls; 
councilors, C. G. Defick, Buffalo; 
Walter Wallace, Niagara P'alls, A. M. 
Williamson, Niagara Falls. • 

The Mexican Petroleum Ceflnpany is 

negotiating with the Davison Chemical 
Company for the silica gel process, ac- 
cording to a statement by an official of 
the company. Following this report fhe 
Mexicui^ Petroleum Company declared 
at New York that it has been looking 
into the silica gel process of the 
Davison Chemical Company for about 
two years. • 

American Smelting & Refining Co. 
will close its tin smelter at Perth 
Amboy, N. J., July 1, owing to inability 
to get further supplies Bolivian tin 
concentrates in competition with Eng- 
lish tin smelters %hich are able to smelt 
at much lower cost because of cheaper 
labor and supplies. It is understood 
that the only other tin smelter still 
operating in the Unitec? States will close 
about July 31. All five smelters in the 

United States will then be down. 

• 

The twelve hour day in the steel in- 
dustry is. being widely condemned. 
Churches of all denominations are in 
accord with the views of the Federated 
American Engineering Societies. Ac- 
cording to the feport of the work pe- 
riods committee of the latter society, 
profits need not suffer by the charge 
from a twelve to an eight-hour day. 

The Cottrell process is to be installed 
at the smelter of the Electrolytic Zinc 
Company of Australasia, Inc., .Risdon, 
Tasmania. K. I. Marshall, of the West- 
ern Precipitation Company, has al- 
ready sailed to do the work. 
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Expansion of Chrome Ore 
Protiuetion.iii Rhodesia 

In a report to the Department of 
Commerce, Consul (’. I. Pisar of (ape 
Town says a feature of mineral p»o- 
duetion in Rhodesia during the later 
months of the year 1922 has been the 
expansion of the chrome-ore industry. 
The total production of chrome oie in 
1921 was 50,188 tons, and in 1922 
94,475 tons. The highest production 
for*any single month was in Novembei, 
1922, when 24,814 tons were mined. 

For some years past southern Rho- 
desia has been one of the principal 
chrome-ore producing countries m the 
world, and, as in the case of various 
other minerals, the demand occasioned 
by the European war resulted in a very 
marked increase in output. Between 
June, 192.1, and May, 1922, the demand 
dropped to such an extent that prac- 
tically all the mines in Rhodesia ceased 
producing, ginee May, 1922, then* has 
been a revival in the demand for chrome 
ore on a larger scale than ever. 

The principal producers of chrome 
ore in Rhodesia are associated ventures 
styled the Rhodesian Chrome Mines, 
Ltd., and the, Rhodesian Metals Syn- 
dicate, Ltd. These companies hold 
claims in other parts of Rhodesia than 
the Selukvjje district, where the prin- 
cipal deposits are located, and such is 
the variety of their deposits that they 
are able tft supply almost any grade, 
both hard and “fines.” The deposits are 
vely extensive and mining costs are 
comparatively low. The preseyt price 
of Rhodesian chrome ore (5ft per cent) 
is from £5 to iT> per ton. 


Alliqmcn Containers Need Not 
Be Marked 

Importer of egg albumen recently 
met and protected against a decision 
of customs appraiser* officers to the 
effect that the immediate containers of 
albumen must be marked to show the 
country of origin. The importers 
decided to sendr a representative to 
Washington to protest against this 
ruling. After a conference with As- 
sistant Secret aie/ of the Treasury Moss, 
it was announced that the containers 
need not be marked. David Walker, 
who represented the importers, held 
"that these containers were imported in 
an outside case which wiis the unit of 
sale, and that these cases word with 
the merchandise to the ultimate con- 
sumer. 

Mr. Moss agreed that the importers 
were right in their contention that 
under the provisions of the 1922 act 
the actual containers of the albumen 
need not be marked, provided the out- 
aide caae is properly labeled. A\ruling 
to this effect, Mr. Walker said, will be 
handed down within the m»xt few days. 


Standardization Conf erenoe 
Dates Changed 

Director George K. Burgess, of the 
Bureau ®f # Standards, announces that 
several changes in datt of conferences 
on standards have bee?* necessary. The 
modified schedule for these conferences 
is as follows: 

Preparation and unification of com- 
modity standards, 1ft a.m., June 11, 
conference room. Department of Com- 
merce BuilTling^ 

Conference on transverse fissuies in 
rails, 9:110 a.m., June 15, room lift, South 
Building, Bureau of Standards; 

Non-destructive testing of wire rope, 
9:110 a.m., June 0, room 237, Industrial 
Building, Bureau of Standards; 

Refractories used in steel industry, 
1ft a.m., June 18, room 7ft 4, Department 
of Commerce Building; 

Standardization of paper, 10 a.m., 
June 19, Conference Room, East Build- 
ing, Bureau of Standards; 

Conference of tin plate manufactur- 
ers postponed to 9:30 a.m., Aug. 15, 
room 237, Industrial Building, Bureau 
of Standards. 

Those desiring further information 
regarding the scope or progress of 
these conferences should address the 
Director Bureau of Standards, Wash- 
ington, D. C. 

Bureau Gas Chief to Direct 
California Research 

Walter M. Berry, who has been chief 
of the gas engineering section of the 
Bureau of Standards, has resigned ef- 
fective July 1 to become engineer in 
charge of research of the California 
•Gas Research Council. The council is 
made up of representatives of Califor- 
nia public utility companies interested 
in supply of manufactured gas and the 
utilization of it and natural gas. The 
work of the council will continue the 
research on gas utilization which has 
been in progress for several years. 
This has been carried on jointly by the 
utility companies and the California 
Kailroad Commission. As a result of 
Mr. Berry’s resignation, it is thought 
probable that the experimental studies 
of gas utilization at the bureau, which 
have been under his direction, will be 
transferred to the Chemical Division to 
lie directed by E. R : Wea ver. 

‘Denatured Alcohol Formula 

The Internal Revenue office of th n 
Treasury Department has sent a notice 
to collectors, authorizing the use of 
specially denatured alcohol in the man- 
ufacture of bay rum and lotions for ex- 
ternal use. The new denaturing process 
is called Formula No. 39-D and pro- 
vides for the addition of 50 avoirdu- 
pois oz. of quinine sulphate and 1 gal. 
oil of bay N.F. to every 100 gal. of 
pure ethyl alcohol of not less than 190 
deg. proof. 


< 

Nethcrland Chemical Trade 
in 1922 

Chemica’ factories in the Nether- 
lands, as a rule, did well during the 
year 1922. The export trade has in- 
creased materially in the past' 2 years, 
with a considerable development of 
trade with the United States. The 
Dutch manufacturers also are finding 
it more nearly possible to supply their 
home market with many products that 
were formerly imported from other 
countries, this being the case especially 
with artificial fertilizers, which form 
as important item in the Netherlands. 
The manufacture of many varieties of 
drugs, formerly obtained mostly from 
Germany, is on the increase. 

Turpentine and phosphate are the 

principal chemical products imported 
by the Netherlands from the Un ted 
States. The following table shows the 
value of these and other important 
items imported from thipr> country by 
the Netherlands in 1921 and 1922: 

1921 1922 

Chilean nitrnle $105,916 $86,610 

Phosphate 793,121 858.010 

Caustic and other soda . 47,996 96,900 

Various chemical products 206 895 389,880 

T>yes and colors ... . 161,125 88.160 

Turpentine 573,369 714,020 


Delivered Weights to Govern 
Import Duties 

Reports that importers would be 
granted an allowance in liquidating 
duties on imports where part of the, 
goods were lost before passing into 
possession of the consignee have been 
confirmed. Hereafter duty will not be 
collected on merchandise which is lost 
while in government custody. Up to 
the present duty has been levied on the 
full shipments as indicated on the 
consular invoice., The collector’s office 
in announcing the change stated: “The 
decision of the Customs Court is there- 
fore controlling, and this office will 
modify its present practice and make 
due allowance, in liquidation, for all 
articles which the appraiser reports 
missing from the package under ex- 
amination.” 


Italian Sulphur Production 

• Production from the sulphur mines 
of the Montecatini Co., near Rimini, 
Italy, amounts «to about 40,000 tons % 
year. The last annual report of the ' 
company states that the 1923 output 
will be limited to this figure in order 
to enable Sicilian sulphur to find a mar- 
ket on the Italian mainland. 

The Montecatini Co. has given up its 
interest in Sicilian sulphur companies 
and is interested at^present only in the 
Gallitano Sulphur Mine and the Societa 
Solfifera Siciliana. 

The 1922 annual report of this com- 
pany states that the recent agree- 
ments between American producers anti 
Sicilian sulphur consortiums can not 
improve the condition of the Sicilian 
sulphur industry, but that improvement 
in this industry can be obtained only 
by reducing the cost of production. 
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Government Reopeus Suit Against 1 

Chemical Foundation 
• • 

Preliminary Evidence Presented by Government and 

• by Defence— Textile Alliance Cleared— 

• Trial Likely to Be Long 

T HE suit of the government, against of those used only a few have yielded 
the Chemical Foundation, Inc., is protit. Kresel maintained that the 
under way. The return of 4,500 patents books of the foundation, which are 
seized and sold durfng the war by the open, prove that*point. To return these 
Alien Pa^ty Custodian is being sought patents to the government practically 
*by the government. Judge H. M. Morris necessitates their return to Germany, 
is presiding at the trial, which is being such action, the Foundation counsel 
held at Wilmington, Del. Isador J. claims, would severely menace the 
Kresel is chief counsel for the defence, American chemical industry, which is 
while William D. Guthrie is also act- just* now becoming thoroughly estub- 


over, he testified to the value of the 
Foundation’s achievement^, saying that 
today his Industry fihds it unnecessary 
to go outside of Anuy-ica for dyes. The 
reason for lack of a definite union be- 
tween the two organizations developed 
to be the unwillingness of the executive 
committee of the Alliance to bring such 
a union about. 

The trial will in all likelihood cover 
a period of several weeks. At present 
the opening guns have been fired, but 
the detailed arguments, the testimony 
of witnesses, the presentation of the 
case from other angles remain to be 
given. 

National Lead Co. Negotiate* 

for St. Louia Plant * 


ing as counsel for the Foundation. Col. 
Henry W. Anderson, Assistant Attorney 
General, is pressing the case for the 
government. 

Colonel Ayderson endeavored to show 
that there had been some attempt on 
the part of chemical and dyestuff manu- 
facturers in* this country to combine. 
In connection with this he cited the 
formation of the American Dyes In- 
stitute, which has since been dissolved. 
He said, however: 

Trial Not Under Sherman Law 

“I want to make it quite clear that 
we are not here to try a monopoly case 
or a case under the Sherman anti- 
trust law in restraint of trade. I am 
avoiding in this case, and hope we can 
“avoid throughout, any suggestion of 
international wrong. But 1 think it is 
pertinent to this case to show that 
there was a combination of bidders 
for the purchase of trust property. This 
is one of the elements to he considered 
in ascertaining the circumstances of the 
development of this combination and 
its heading up to thfc fact of getting 
control of these patents and bringing 
about a private sale thereof. This sale 
was brought about under terms which 
we will contend were ridiculous in the 
matter of^consideration. 

Colonel AnderFipn stated that those 
representing chemical interests, who 
were instrumental in bringing about the 
side and who aided the alien property 
custodian in assembling information 
leading up to the sale of the patent, 
might, under the technical rulings of 
the law, be held guiltv of a breach of 
•trust in that they ha<f induced officers 
of the United States government to 
bring about the sale of the patents. 

Foundation Claims Justification 

Kresel and Guthrie, in response to 
the government's charge, which occu- 
pied almost the entire first day of the 
trial, maintained tflat President Wilson 
arid Mr. Polk favored the transaction, 
knowing all the facts; that the ques- 
tion of price was of secondary impor- 
tance. Instead of being worth $100,- 
000,000, as Attorney Anderson claimed, 
the actual value of the patents is, they 
claim, slight as far as workability is 
concerned. Actually less than 10 per 
cent of these have been used at all and 


lished. 

Open to Reorganization 

In reply to criticism df the Chemical 
Foundation made by counsel for the 
government, Mr. Kresel said the Foun- 
dation’s managers were ready to have 
a complete reorganization, if necessary, 

What is to be the outcome of 
the government's suit against 
the Chemical Foundation? The 
trial now under way at Wil- 
mington, Del., is likely to cover 
a period of several weeks. The 
issue involved is of decided in- 
terest to the chemical industry 
in the United States. Chew. & 
I\jet . is following developments 
closely and during the period of 
the trial will present a weekly 
digest of its progress. 


in order to fully meet all objections that 
may justly be urged against its char- 
ter. It has administered its trust fairly, 
he added, issuing licenses to all persons 
applying for them for use in legitimate 
manufacturing purposes on fair and 
equal terms. It has scrupulously car- 
ried out the trust reposed in it. Its 
purpose was to promote the chemical 
industry and also to inform tljc people 
of its vast importance to national in- 
terests. 

The charge was made by Kresel that 
there is an “invisible plaintiff” in the 
person 5f “the great German chemical 
trust.” He drew a gloomy picture of a 
return of the German chemical monop- 
oly in this country if the court upholds 
the government's demands. 

Textile Alliance Cleared 

One of the few positive developments 
in the early stages of the trial came in 
the clearing of the Textile Alliance of 
all charges of conspiracy in the seizure 
and sale of the patents. When Albert 
M. Paterson, president of the Textile 
Alliance, took the stand, he admitted 
his desire to have the Alliance com- 
bine with the Foundation. He stated 
that the purpose of both organizations 
is to prevent abuses in business. More- 


E. J. Cornish, president of the Na- 
tional Lead Co., has confirmed reports 
that the Titanium Pigment Co., which 
is a subsidiary of the National Lead 
Co., is negotiating for the purchase of 
the plant, of the Mineral Refining & 
Chemical Corporation, in St. Louis. The 
Titanium Pigment Co. manufactures 
“titanox,” a new pigment composed of 
titanium oxide and blane fixe. By 
securing a plant at St. Louis the com- 
pany would be able to in<ff*oase its out- 
put and also would be nearer the 
source of supply for barytes. 

Dyeing Firm* in Merger 

Announcement was made last Wed- 
nesday that the United Piece Dye 
Works of Paterson, N. J., had obtained 
control of the Woidmann m\]k Dyeing 
Co. It is stated that the companies 1 
will continue to operate §s separate 
units, but will be conducted under the 
control of the United Piece Dye Wo^ks. 
This combination forms one of the 
largest* silk-dyeing concerns in the 
country. In the announcement of the 
merger it was stated that the two have 
been merged under one management 
and control and tfle combined manage- 
ment will conduct these industries in 
their respective branches along the 
same lines as heretofore. 

• 

• — 

Match Industry in Poland 

There are at present sixteen match 
factories in Poland, one having been . 
established m^ntly in former Russian 
Poland. Of^uflSs nunfber, three are in 
former Austrian Poland, three in 
former German Poland, and the re- 
maining ten in former Russian Poland. # 
The matches are safety matches' 
About 50 per cent potassium chlorate 
is used in combination with antum^ny* 
sulphur and other substances. The 
principal wood* is aspen, but pine uncT* 
poplar are used occasionally. Accord- 
ing to figures furnished by the Polish 
Ministry of Commerce, 84,706 cases, * 
each case containing 5,000 boxes of 
100 matches, were manufactured dur- 
ing the first 8 months of 1922. Exact . 
figures for the last 4 months of the 
year aje not available, but it is esti- 
mated that more than 50,000 cases were 
manufactured. 
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Supreme Court Holds Linseed Crushers 
Violated Sherman Act 

• L 

Exchange of Prices and Other Information Through Armstrong 
Bureau Declared Unlawful — Reverses Decision of 
Lower Court and Orders Injunction 


M anufacturers in the same 

industry cannot exchange in- 
formation as to sales and prices prac- 
tically as a unit controlling the business 
of the industry without coming into 
conflict with the Sherman act, even 
though the information be cleared and 
distributed by an independent agency. 
So holds the United States Supreme 
CoiiVt in a decision June 4 reversing 
the action of the District Court for 
Northern Illinois in holding for the de- 
fendants in the government’s suit 
Against the American Linseed Oil Co. 
And eleven other crushers, and the 
Armstrong Bureuu of Related Indus- 
tries. The opinion, read by Associate 
Justice McRey Molds, directed tin* Dis- 
trict Court to grant the government 
the injunction it had sought. 

The twelve linseed oil manufactuiers 
were subscribers to the Armstrong 
Bureau. They controlled a large part 
)f the business of their industry. They 
agreed to turn over to the bureau full 
reports of sales, quotations, offerings 
ind other information. They were to 
receive through the bureau data on 
the market, trade and manufacturing 
•oni^itions in the industry, economies 
m manufacture and sale, information 
regarding* credit of buyers, uniform 
•ost-aecountmg systems, fair freight 
rates, standardization of products and 
>ther information and help. 

The District Court held that this 
Agreement wus not unlawful and r denied 
he government’s petition for uu in- 
junction against the practice as a viola- 
tion of the Sherman act. 

i 

Lower Court Reversed 

In concluding the Supreme Court de- 
cision reversing the lower court, Jus- 
tice McReyuolds, in his opinion, said: 

“The obvious ‘'policy, indeed the de- 
clared purpose, of the arrangement 
was to submerge the competition there- 
tofore existing among the subscribers 
and substitute ‘intelligent competition/ 
dt ‘open competition’; opiate ‘un- 

intelligent selfishness’ and establish ‘100 
per cent confidence’-- to the end that the 
members might* ‘stand out from the 
crowd as substantial co-workers under 
modern co-operative business methods.’ 

“In American Column & Lumber Co. 
fa. United States, we considered a com- 
bination of manufacturers got up to 
effectuate this new conception of - con- 
fidence and competition and held it 
witlffn the inhibition of the Sherman 
act because of inevitable tendency to 
destroy real competition, as long under- 
stood, and thereby restrain trade. Our 
conclusion there cannot be reconciled 
with the somewhat earlier opinion and 
judgment of the court below. They are 
in direct conflict. 


“The Sherman act was intended to 
secure equality of opportunity and to 
protect the public against evils com- 
monly incident to monopolies and those 
abnormal contracts and combinations 
which tend directly to suppress the con- 
flict for advantage called competition-- 
the play of the contending forces ordi- 
narily engendered by an honest desire 
for gain. 

“Certain it is that the defendants are 
associated in a new form of com- 
bination and are resorting to methods 
which are riot normal. If, looking 
at the entire contract by which they 
are hound together, in the light of what 
has been done under it, the court can 
see that its necessary tendency is to 
suppress competition in trade between 
the states, the combination must be de- 
clared unlawful. That such is its ten- 
dency, we think, must be affirmed. To 
decide otherwise would be wholly incon- 
sistent with the conclusion reached in 
American Column & Lumber Co. vs. 
United States, anpra. 

“The record discloses that defendants, 
large manufacturers and distributors 
powerful factors in the trade of 
commodities restricted by limited sup- 
plies of raw material (linseed), ioc ited 
at widely separated points and ther.to- 
fore conducting independent enterprises 
along customary lines, suddenly became 
parties to an agreement which took away 
their freedom of action by requiring each 
to reveal to all the intimate details of 
its affairs. All subjected themselves to 
an autocratic bureau, which became 
organizer and general manager, paid it 
large fees and deposited funds to insure 
their obedience. Each subscriber agreed 
to furnish a schedule of prices and 
terms and adhere thereto — unless more 
onerous ones were obtained — until pre- 
pared to give immediate notice of de- 
parture therefrom for relay by the 
bureau. Each also agreed, under penalty 
of fine, to attend a monthly meeting 
and report upon matters of interest to 
be there discussed; to comply with all 
reasonable requirements of the bureau; 
and to divulge no secrets. 

Not Bona Fide Competitors 

“With intimate knowledge of the 
affairs of other producers and obligated 
as stated, ljut proclaiming themselves 
competitors, the subscribers went forth 
to deal with widely separated and un- 
organized customers necessarily ig- 
norant of the true conditions. Obviously 
they were not bona fide competitors; 
their claim in that regard is at war 
with common experience and hardly 
compatibly with fair dealing. 

“We are not called upon to say just 
when or how far competitors may reveal 
to each other the details of their affairs. 


♦ 

Financial Notes 


Parke Davis & Co. have declared a 
quarterly dividend of 60 c. and «n extra 
dividend of 75c. per share, both payable 
June 30. For the preceding quarter 
an extra dividend of $1.25 per share had 
been paid. 

The United Zinc Smelting Corpora- 
tion for the last Calendar year shows 
total sales of $1,738,965 and operating 
profit, after costs and expenses, of. 
$153,914. In 1921 the corporation re- 
ported an operating loss of $45,862. 

The Owens Bottle Co. has declared q 
quarterly dividend of 75c. a share on # 
the common stock and the regular quar- 
terly dividend of $1.75 a share on the 
preferred, both payable July 2 to 
holders of record June 16. 

The American Glue Co.' has passed 
the regular quarterly dividend of £ 1 per 
share on common stock. Pales for the 
4 months to April 30 were 28 per cent 
more than in corresponding period of 
1922. Unsatisfactory trade conditions 
at present and undetermined questions 
of government taxes influenced action to 
pass the dividend. 

The Goodyear Tire & Rubber Co. has 
declared a dividend of $2 on the prior 
preference voting trust certificates, pay- 
able July 1 to holders of record June 15. 

At the annual .meeting of the Pure* 
Oil Co., President Dawes announced 
that he would recommend a reduction in 
the dividend rate on common stock from 
8 per cent to 6 per cent. 

The Lee Rubber & Tire Corporation 
will issue 65,000 shares of increased 
capital to acquire the assets of the Re- 
public Rubber Co. < The remainder of the 
stock will remain in the treasury. 


In the absence of a purpose to monop- 
olize or the compulsion that results 
from contract or agreement, the in- 
dividual certainly may exercise great 
freedom; but concerted action through 
combination presents a wholly different 
problem and is forbidden when the 
njeessary tendency is to destroy the 
kind of competition to which the public 
has long looked* for protection. The 
situation here questioned is wholly un- 
like an exchange where dealers as- 
semble and buy and sell openly; and the 
ordinary practice of reporting statis- 
tics to collectors stops far short of the 
practice which defendants adopted. 
Their manifest purpose was to defeat 
the Sherman act v r ithout subjecting 
themselves to its penalties. 

“The challenged plan is unlawful afid 
an injunction should go against it as 
prayed in the original bill. The case 
will be remanded te the court below 
with instructions to issue such an in- 
junction and promptly to take any 
further action necessary to carry this 
opinion into effect. Reversed.” 
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United "Kingdom Increases Imports of * 
Chemicals in First Quarter of Year 

Heavy In&ease in Arrivals of Cream of Tartar-Decline in Glvcerine 
Receipts— Small Imports of Coal-Tar Intermediates 


I MPORTS of chemicals, other than 
drugs and dyestuffs, into the United 
Kingdom in the first quarter of 192;} 
increased in quahtity, with the excep- 
tion of glycerine, compared with the 
same periods in 1921 ^nd 1922, accord- 
ing to a report received by the Depart- 
ment of Commerce from the office of the 
consulate-general in London. The in- 
crease over 1922 figures in some cases 
was nearly 200 per cent, and in the 
case of cream of tartar the increase was 
ffiore than 9,400 per cent. 

In the drugs sections, the returns for 
the first quarter indicated substantial 
increases in imports over 1922 figures, 
hut did not reach the 1921 volume. 

In dyes and"dyestuffs, there were re- 
newed imports of coal-tar intermediates 
and of synthetic indigo during the first 
3 months of 192:1, there having been 
no receipts of either in the correspond- 
ing period of 1922. But compared with 
1921, intermediates totaled 58,000 lb., 
against 488,700 lb. in the same period 
of 1921, while imports of synthetic in- 
digo increased to 804,400 lb., compared 
with 702,100 lb. 2 years ago. Imports 
of alizarin were 522,800 lb. in the first 
quarter of 1928, compared with 685,500 
lb. in the corresponding period of 1922, 
while imports of “all other sorts” of 
finished coal-tar dyes, not enumerated, 
increased to 915,400 lb. in the 1928 
period, compared with 875,000 lb. in 
tbe first quarter of 1922. Imports of 
natural indigo were 15,200 lb., com- 
pared with 40,200 lb. in the first quar- 
ter of 1922. Of extracts for dyeing, 
cutch increased to 1,284,600 lb. in the 
first 8 months of 1923, compared with 
948,800 lb. in the corresponding period 
last year, while “ all other sorts” de- 
clined slightly, being 2,284,200 lb. 
compared \with 2,276,300 in .the first 
quarter of 1922. Prices paid for aliz- 
arin averaged higher than in 1922, 
and prices for unenumerated coal-tar 
dyes averaged lower. Average jyices 
for natural indigo were higher and 
prices for cutch and other extracts for 
ayeing averaged lower. 

Comparative figures of quantity im- 
Ijarts of chemicals and drugs during the 
first quarter of 1923 contrasted with 
the corresponding period of 1922 in- 
cluded: acetid acid, 1,645 tons— 799 
tons; tartaric acid, 6,223 cwt.— 2,223 
cwt.; bleaching materials, 8,696 cwt.— 
7,688 cwt.; borax, 17,606 cwt.— 6,977 
cwt.; calcium carbide, 175,028 cwt.— 
162,861 cwt.; glycerin, crude, 2,688 
cwt. 9,376 cwt.; glycerin, distilled, 
1,009* cwt— 2,288 cwt.; red lead and 
orange lead, 9,294 cwt.— 4,444 cwt.; 
nickel oxide, 6,366 cwt. (no 1922 fig- 
ures) ; potassium nit Ate, 42,906 cwt.— 
26,775 cwt.; other potassium com- 
pounds, 1,246,487 cwt.— 964,794 cwt.; 
sodium nitrate, 551,869 cwt.— 288,814 
cwt; other sodium compounds, 86,374 


— • 35,439 cwt.; cream of tartar, 
13,644 cwt. — 143 cwt,; zinc oxide, 
1,906 tons — 1,161 tons; quinine and 
quinine salts, 324219 oz.— 135,368 oz.; 
bark, cinchona (bark Peruvian, etc.) 
1,218 cwt. — 618 cwt. * 

Export figures of chemicals and 
drugs for the first quarter of 1923 show 
increases in the majority of products 
as compared with {he same period of 

1922, but in the latter period tnere were 
a nuihber of decreases as compared 
with 1921 which have not been fully 
recovered this year. The present trend, 
however, is toward highty exports in 

1923. 

Imports of Coal-Tar Dyen 
Increase in May 

Imports of coal-tar dyes through the 
port of New York during May totaled 
254,327 lb., with an invoice value of 
$292,340, according to the monthly re- 
port issued by the Chemical Division 
of the Department of Commerce and 
the Chemical Section of the Tariff 
Commission. This compares with 179, 
309 lb., valued at $185,344, in January; 
191,709 lb., valued at $199,640, in Feb- 
ruary; 312,809 lb., valued at $301,436, 
in Miurh, and 242,022 lb., valued at 
$250,^1, in April. 

The largest quantity importations of 
dyes in May were Ciha Scaflet, Ciba 
Bordeaux B, Alizarin Blue Black, 
Xylene Light Yellow 2 G, and Trisul- 
phon Brown B. Of the total in May, 
39 per cent was shipped from Switzer- 
land, 39 per cent from Germany, 13 
per cent from Italy, 5 per cent from 
England, 3 per cent from France and 
1 per cent from Canada. In April, 42 
per cent came from Switzerland, 37 per 
cent from Germany, 18 per cent from 
Italy, 2 per cent from Canada and 1 
per cent from England. 

The May report includes for the first 
time imports for consumption of syn- 
thetic aromatic chemicals, medicinals, 
►photographic chemicals, intermediates 
and other coal-tar products which appear 
in the tariff act of 1922 in paragraphs 
27 and 28. The aggregate of this im- 
ported during the month was 191,496 
lb,, with an invoice value of $90,524. 
Color lakes and bacteriological stains 
are not included. 

t • 

German Soap Trade Depressed 

The erratic and continued downward 
trend of the mark, the cost of basic oils 
which must be obtained abroad and the 
inability of the German people to absorb 
the output of the factories under pre- 
vailing prices has brought the soap 
industry of Germany to a rather dis- 
couraging pass, according to advices 
received by the Department of Com- 
merce. 


£— JL . 

Trade Notes 


It. B. French, of the New York office 
of Harshaw, Fuller & Goodwin Co., has 
left on a business trip to New Bngland. 

H. S. Chatfiold, of the Kasebier-Chat- 
field Shellac Co., returned last week 
from a trip in Western territory. 

The Oil Trades Association of New 
York will hold its annual outing at 
Massapequa Inn, Massapequa, L. I., on 
June 21. Albert J. Squier is chairman 
of the entertainment committee. 

Sales of crystalline graphite in 1922 
amounted to 1,849,776 lb. This was an 
increase of 56 per cent as compared 
with 1921. The amount of amorphous 
graphite sold was 2,200 short tons, or 
an increase of 19 per cent over 1921. 

The End ieott- Johnson Co. has pur- 
chased land in St. Louis for the purpose 
of erecting a distributing warehouse in 
the Middle West and Southwest. 

Following the recent acquisition of 
the California Chemical Co., San Diego, 
Calif., by Stanley II. Barrows, president 
of the Nutiorml Kellastone $o., Porter- 
'illc, Calif., plans are being perfected 
for the dissolution of the purchased 
company and the organization of the 
California Chemical Corp., to takeover 
the plant, leaseholds and other prop- 
erties. Mr. Barrows will Read the new 
company. The plant is now being oper- 
ated as the San Diego division of tlte 
Sierra Magnesite Co., of Mr. 

Barrows also is president. Extensions 
and improvements will be made in the 
present works for increased output of 
flake magnesium chloride, potash and 
epsom salts. 

Recent "statistics show that rich de- 
posits of clay are now to be found in 
seventeen counties in the state of 
Indiana. What is sgid to be the first 
pottery established in the state was 
located at Bloomingdale in 1840. * 

With the installation of automatic 
machinery, the Whitall-Tatum Co., Mill- 
ville, N. J., manufacturer of bottles, 
vials, etc., is planning for the early 
discontinuance of its caster department. 
It is likely that the change will be 
made at the close of the present blast. 

Directors and officers sf the Standard 
Oil Co. of *New Jersey have been 
re-elected. 

Nearly 36 per cent of tKfc record crude 
oil production of 1,937,767 bbl. per day 
in April was the result of operations 
in California. Daily output in Cali- 
fornia was 689,865 bbl. 

The pjpee of foreign dyes in Swatow, 
China, in 1922 declined gradually and 
the importation of aniline dyes showed 
an increase in value of 22,061 haikwan 
taels ($18,247), as compared with the 
figures for the same quarter of last 
year, according to a memorandum pre- 
pared by the commissioner of customs 
in Swatow, describing the trade of that 
port for the quarter ended Dec. 31, 
1922. 
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Facts and Figures * 
That Influence Tratl£ 
in, Chemical Products 


Market Conditions 


Current Prices 
Imports and Exports 
The Trend of Business 




Quiet Trading Movement- Gives Easy Tone 
to Prices Throughout Chemiettl List 

Imported Offerings Are Still Under Selling Pressure and Large 
Consuming Industries Are Well Covered for Nearby Needs 


T HE weighted index for the past 
week indicates a higher average 
sales price for chemicals. This is due 
to advances in cottonseed oil, which is 
the basic oil in the vegetable oil group. 
As far as the price tendency of chemi- 
cals is concerned, the trend was more 
toward lower than higher levels. 

Consuming trades continue to take 
large amounts of chemicals but new 
orders from this source have fallen off 
in volume and curtailed production as 
promised for the summer months has 
been anticipated in the markets for 
raw materials and there is a natural re- 
action from the active trading which 
characterized domestic markets in the 
first quarter of the year. Such a con- 
dition naturally has a direct bearing on 
prices and frell informed members of 
the trade say values for chemicals may 
hold an easy position until indications 
of fall , requirements are more clearly 
understood. There is a tendency on 
the part ef manufacturers to carry only 
limited stocks of raw materials and 
tfust to future developments as a guide 
for placing orders later on. 

Stocks of different foreign Chemicals 
are held in the local market and it is 
difficult to hold prices steady when buy-, 
ers are apathetic. t Most importers have 
figured in arsenic transactions and 
stocks have been held awaiting a heavy 
call for calcium arsenate. No improve- 
ment. has^ yet taken place and arsenic 
prices are hq»rd to maintain. Among 
other imported materials which are sell- 
ing in buyers’ favoi* are carbonate* of 
potash, caustic potash, oxalic acid, per- 
manganate of potash, cyanide of soda, 
prussiat.e of soda, sulphide of soda, and 
copper sulphate. * 

The easy position of some metals is 
reflected in lojver prices for metal salts. 
This is noticeable in the case of tin 
products, some of which were lowered 
at the beginning of the month. Copner 
(Kcide and copper carbonate have been 
unusually active this season and they 
are in a strong position as a result of 
limited offerings. Copper sulphate, 
kowever, has not sold up to expecta- 
tions and the influx of low priced for- 
eign goods has depressed the market. 

Acids 

Citric Acid.— A better tone was noted 
in the market and inquiry for moderate 
sized lots was more regular. Some re- 
ports credited small-lot sales of im- 


ported at*<W(fr>M£c. per lb. The lowest 
price named for imported was f/Jc. per 
lb. and this figure was said to be below 
replacement costs. Domestic grades 
are pretty wt*ll sold up with first hands 
holding quotations at 49(a'50c. per lb. 

Formic Acid.- -Demand is of fair pro- 
portions but stocks on hand have been 
ample and there has been no change 
in market conditions. Imported grades 
are commanding the most attention be- 


Arsenic Still Declining — 
Imported Copper Sulphate 
Sells at New Low-— Prussiate 
of Potash Neglected — Per- 
manganate of Potash Weak — 
j Caustic Potash Quiet and 
i Easy — Fusel Oil Sold Up — 
Methyl-Acetone Advances: 


cause of price considerations. The quo- 
tation for 85 per cent acid is held at 
14(«nf>c. per lb. Domestic offerings are 
generally held at an inside figure of 
16c. per lb. 

Muriatic Acid. — The movement 
against old orders is still in evidence 
and producers are not carrying any sur- 
plus stocks, so that offerings for new 
account are restricted. Consumers, 
however, seem pretty well covered. 
Priees.are steady at 90c.(5)$l per 100 lb. 
for IS deg. and $1.75(o>$2 for 22 deg. 
m tanks. 

Nitric Acid.— Prices are holding on 
an unchanged basis but there was little 
else in the current market to dis- 
tinguish trading. Demand i^ season- 
able and regular deliveries are passing 
to the several consuming industries but 
new business is running light. Sellers 
quote 3G t deg. at $4. 50(0)35 per 100 lb. 
and 42 deg. at $5.25(o>$5.75 per 100 lb. 

Oxalic Acid.™ There has been very 
little if any improvement in demand 
and this is reflected in the easy tone 
to prices. Offerings of imported were 
available throughout the week at 13@ 
13k. per lb. Stocks are fairly large 
and with consumers taking hold only 
in a hand to ipouth fashion, there is 
not much in sight on which to base 
hopes of a consistently higher market. 


Sulphuric Acid.-- -Consuming interest 
is less keen but consumption is reported 
to be above normal standards. Besale 
lots have not figured to any extent in 
recent transactions and with producers 
in control of the market and not car- 
rying surplus stocks, prices are well 
established with sellers’ views at $9.50(?i) 
$12 per ton for 60 deg. and $15@$Jf> 
per ton for 66 deg. , 

Tartaric Acid.— Offerings of foreign 
makes have been free and with prices 
easy a fair volume of business was put 
through during the week. Some re- 
ports credit sales of imported at 36c. 
per lb. hut 36k'. per lb. was asked in 
many directions. Makers of domestic 
tartaric are finding a good call for 
contract deliveries and are holding quo- 
tations at 37Jc. per lb. 

Potash 

Bichromate of Potash. — First hands 
are quoting Ilk*, per lb. as an inside 
price and in some cases there is no 
desire to accept much business at that 
figure. However, it is possible to locate 
material at 111c. per lb. Some pro- 
ducers are poorly supplied and prices 
depend upon seller. Trading is not 
featured in any way either for home 
or export account. 

Caustic Potash. — Interest centers in 
imported grades with no new develop- 
ments during the week. Different im- 
porters hold stt cks in the local market. 
In some cases they are not trying to 
farce sales while others are eager to 
turn over holdings. The lowest price 
heard was 7ic. per lb. and there is a 
range upward according to seller. For 
domestic caustic* 9c, per lb., f.o.b. works, 
is quoted. 

Carbonate of Potash. — Importers are 
not finding a ready outlet and a slow 
week was generally reported. On 90-95 
. per cent there were offerings at 6?6. 
per lb. Moderate buying in the 80-85 
per cent variety was reported on c a 
basis of 61c. per lb. Hydrated 80-85 
per cent is easy with quotations at 71c. 
per lb. and very little demand from 
consumers. 

Chlorate of Potash. — Some round lots 
of imported have recently passed to 
consumers with different reports about 
the prices at whfch this material was 
sold. It is stated that the buyers in 
question generally are giving the low- 
est prices obtainable. In the spot mar- 
ket holders of stocks are quoting 71c. 
per lb. as the inside price. Domestic 
makes are also steady with 81c. per lb. 
works the asking price. 

Permanganate of Potash.— -This mate- 
rial has been irregular in price. A 




short time ago •cables from primary 
points abroad quoted shipments of per- 
manganate at higher prices. In antici- 
pation of an advance in the spot market, 
different holders of stocks put up their 
prices to 19c. per lb. and many have 
continued* to quote at that level. A 
few holders, however, have accepted 
bids at relatively low prices and sales 
are said to have been made at 174c. 
per lb. At present spot goods may be 
quoted at 174c. to 19c. per lb., accord- 
ing to seller. It is stated that this 
material is included iH the list on which 
government surveys are being made and 
some members of the trade believe that 
tariff changes are not improbable. 

Prussiate of Potash.— The market for 
red prussiate was practically neglected 
nuiil prices are nominally repeated at 
65(u)68e. per lb., according to seller. 
Yellow prussiate also is finding a re- 
stricted outlet and competition from 
other materials undoubtedly has cut 
down demamfe for this chemical in re- 
cent months. Prices for yellow prus- 
siate are 35@)£6c. per lb. for spot mate- 
rial with shipments as low as 34c. 
per lb. 

Sodas 

Bichromate of Soda. — Prices for bi- 
chromate of soda are largely a matter 
of seller. Some prominent factors are 
quoting 9c. per lb. as their inside price. 
Others offer at 81c. per lb. and inde- 
pendent sellers say that sales have been 
made at the inside figure, and it is be- 
hoved that fairly large lots can be 
obtained at that level. Competition, 
however, is not very keen and it seems 
probable that stocks in some sellers’ 
hands are not very large. 

Caustic Soda. — A very dull period is 
reported for this commodity. The ex- 
port situation has not changed for the 
better and foreign markets are not in- 
terested at present pfice levels. The 
f.a.s. quotation for standard brands is 
reported to be easy at 3.35c. per lb. 
On outside brands 3.221c. per lb. is 
still quoted but firm bids might find 
sellers at lower figures. Domestic con- 
sumers are taking regular deliveries 
and that side of the business is regarded 
as satisfactory. Prices for domestic 
delivery are holding at 24c. ppr lb. 
works, for car lots, basis 60 per cent. 
•Dealers also hold spot goods on a* 
steady level of 31c. per lb. and upward 
gn a quantity basis. • 

Cyanide of Soda.— A fairly wide 
range in prices, according to seller, is 
noted. Imported material has sold as 
low as 20c. per lb. and in some quar- 
ters it was stated that this price still 
could be done. In other directions 
214@22c. per lb. was given as the mar- 
ket price for imported. Domestic 
cyanide is generally held at 22@23c. 
pef lb. 

Nitrate of Soda.— Demand for spot 
material has been auiet in all consum- 
ing markets and holders of stocks have 
been willing to shade prices in order 
to interest buyers. There is no definite 
spot price fqr the time being as buyers 
have heard prices ranging from $2.40 



to $2.50 per 100 lb. Shipment prices 
are holding at the schedule recently 
announced. Reports from* primary 
point* say that exports of nitrate from 
( hile for first half of May were only 
25,000 metric tons, partly explained by 
the fact that sales m April were small 
pending announcement of new prices. 

Nitrite of Soda. — Buyers have re- 
mained out of the market and prices 
are very weak with considerable com- 
petition between domestic and imjKirted 
offerings. There were imported stocks 
on the market last week at 7:fc. per lb. 
Domestic makes were generally held at 
8c. per lb. but it wus stated that some 
sellers of domestic would meet foreign 
competition. 

Prussiate of Soda. — There was not 
much trading to test prices but sellers 
say that values already are very low 
and many hold that further declines are 
improbable. Imported material is 
openly quoted at 154c. per lb. but this 
migtet be shaded on actual transactions. 
Domestic prussiate is offered at 16c. 
per lb. by prominent producers. 

Sulphide of Soda. — Greater competi- 
tion from imported sulphide gave an 
easier feeling to the market for domes- 
tic. This was further intensified by a 
very slow trading period. Prices for ^ 
domestic, however, show no change and 
fused is quoted at 4lc. per lb. and 
broken at 54c. per lb. Crystals es- 
pecially are reported as steady with 
2Xc. per lb. as the lowest price heard. 
Imported fused was offered at 34c. 
per lb. for spot and shipment. 

Miscellaneous Chemicals 

Arsenic— The fact that buying orders 
were light held the market in an easier 
position. ,For some time certain holders 
have been willing to shade the quoted 
priceB. On that account it is difficult to 
report the market weaker, but some fac- 
tors who were quoting 14c. per lb. in 
the previous week were offering at 133c. 
per lb. and it is probable that 134c. plr 
lb. could have been done. There was 
some interest in futures, but this did 
not result in any business as far as 
could be learned. June-July shipments 
were offered by producers at 124c. per 
lb. and the latter held shipments over 
the last half of the year at 11c. per lb. 

Calcium Arsenate — There was no 
change of importance in the local mar- 
ket. Demand is ver f quiet and stocks 
have not been reduced to any extent. 


A little better call As Aported for de- 
liveries against old orders, but new 
business failed to make anj^gain. Prices 
are largely nominal, but are admitted 
to be easy at 16(551Cfrc. per lb. 

Copper Oxide- -Grinders have been 
taking large amounts and producers 
have* been pretty well sold up for some 
time. Imported material has bfcen sell- 
ing freely. Prices are quoted at 20(g) 
21c. per lb., depending on quantity and 
seller. 

Copper Sulphate -Some good sized 
quantities of domestic sulphate have 
been taken out of the market, but new 
business is not large enough to stiffen 
prices and the market is easy in tone. 
Quotations for domestic large crystals 
are 5.75c. per lb. Imported sulphate 
has been a drug on the market and 
some round lots sold during the week 
at private terms, but below the quoted 
levels. The quoted prices were subject 
to sharp reductions and offerings were 
free at 43c. per lb., although some 
holders ask up to 54c. per lb. 

Formaldehyde— A few scattered lots 
are held by second hands and these 
goods can be bought at 144c. per lb. 
With that exception the market is hold- 
ing a steady course with*first hands 
asking 14 4(a) 15c. per lb. 

Fusel Oil— Prices for fusel oil are 
almost wholly nominal. A few lots of 
crude have reached the market and 
sales are reported at prices ranging 
from $3.30 to $3.60 per gal. Refined is 
difficult to locate and no prices are heard 
in any direction for promp # t delivery. 
Production in Europe has been dightTor 
some months and imports have been 
very small. Competing materials which 
had cut down demand for fusel oil are 
in small supply and some uncertainty 
is felt qjiout future supplies. 

Tin Products— Tin crystals are now 
offered at 344c. per lb. for June deliv- 
1 ery and tin bichloride at 1 24c. per lb. 
Tin oxide was unchanged at 48c. per lb. 
Lower prices for the metal are respon- 
sible for the easier position of the salts. 
• 

Methyl - Acetone — First - bands an- 
nounced a 10c. advance* in prices, re- 
flecting higher, producing costs. The 
revised trading basis, in 100-gal. drums, 
is 9 2 (5)9 5c. per gal., the inside figure 
obtaining on carload lots. For tank car 
deliveries 90c, is askoi^ 

• # 

Ale olio] 

No price changes occurred in the 
market for alcohol. The call for de- 
natured was up to expectations ^nd a 
steady undertone was reported frotr 
nearly all quarters. The special, No. 1 
formula, was traded in on the basis oi 
35c. per gal. in drums. On the com- 
pletely denatured, formula No. 1, £h< 
quotations ranged from 43@49c. nei 
gal., as to style of container, etc. Ethy 
alcohol. IT. S. P., 190 proof, was offeree 
at $4.70 per gal. Producers* agenti 
offered methanol, 95 per cent, at $1.11 
per gal., and the 97 per cent at $1.2( 
per gal. 
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Coal Tar Products 

First Hands Keport Steady Market on Phenol — Better Call for 

*Naphihalene — Benzene* Offered Freely 

• 

^ CTUAL OFFERINGS of phenol for pending upon the quantity, style of 
immediate delivery were limited to package, etc. On the 90 per cent (Trade 

i 1 11 ’ ‘ " 25c. was the nominal price for tank ‘car 

shipments, f.o.b. works. 


odd lotf^here and there and no real sell 
inff pressure waft in evidence. While 
traders admit that several lots of U.S.P 
Roods sold down to 45c. per lb., quota- 
tions for resale parcels at the close 
stood nearer 50c. In any event spot 
prices on outside material were wholly 
nominal. Leading producers talked 
firmer prices on contract deliveries, and 
it was doubtful whether 30c. per !b. 
could have been shaded on nearby stuff. 
Tne “new production” is not yet a mar- 
ket factor. The past week witnessed 
improvement in the demand for naph- 
thalene, both flake and ball, but prices 
underwent little if any change. Sol- 
vent naphtha was firmly maintained on 
moderate stocks, production being well 
sold up in most directions. Benzene 
was offered freely at the recently re- 
duced level of prices. Cresyhe acid on 
spot was unsettled. Salicylic acid was 
inactive and barely steady in certain 
quarters ofihe trade. Benzoic acid was 
firmer. Xylene, pure, met with a fair 
call and with little offering on spot the 
situation favors sellers. 

Benzidine Base— Some irregularity 
was reported in prices and the market 
settled at 80 ({5) 8 5c. per lb. The sulphate 
was neglected and prices of 70(qi75c\ 
pet lb. were considered nominal. 

Benzofc Acid— Inquiry showed im- 
prove men t^nml some traders entertained 
firmer views. It was reported that sales 
on spot went through at 77c. Quota- 
tions at the close, covering the tJ.S.P 
grade, ranged from 75(«>K0c. pfr lb. 

Beta-Naphthol There were offerings 


NaphtlviJene— -Demand for spot goods 
was better and prices f seemed to steady 
a- little.. Sales of flake again went 
through at 8k. It develops that some 
transactions in prompt shipment from 
works were placed at 8c. per lb. On 
ball naphthalene prices were wholly 
nominal ^t 9(q)9k. per lb. Crude was 
unsettled abroad and based on cables 
received here late in the week fair 
quality merchandise could have been se- 
cured at 3@3k‘. per lb., c.i.f. basis. In- 
termediate makers showed only passing 
interest in crude. 

Ortho-Toluidine — First-hands con- 
tinue to quote from f4@>15c. per lb., 
round-lot basis. A fair inquiry was re- 
ported from abroad. 

Paranitranilinc - The spot market 
was unsettled and closing prices ranged 
from 70(a) 75c. per lb. It was reported 
that scattered business went through at 
a shade under 70c. 

Phenol- The market was largely 
nominal so far as second-hand offerings 
were concerned, but late in the week 
most holders were asking around 50c. 
for spot material. Leading interests 
took a firmer view of the nearby situa- 
tion based on reports that new produc- 
tion cnuhk not be reckoned with for 
some months to come. On contract 
business 30c. was the nominal closing 
price. 

Salicylic Acid — Business was slow and 
while the undertone was barely steady 


Lower Cabfe Rates 

Lower cable rates to Central Ameri- 
can points have been made by the # All- 
America Cables. The announcement 
of the cable company quotes rates at 
35c. a word to San Jose, Guatemala; 
La Libertad, Salvador; San Juan del 
Sur, Nicaragua; San Jose and Port 
Li mon, Costa Rica; and to 40c. a word 
to all other places in Guatemala, Sal- 
vador, Nicaragua and all Spanish Hon- 
duras; and to 42c. a word to all other 
places in Costa Rica. Deferred service 
is at one-half rate. * 


Rubber Consumption in Germany 
Falls Off Sharply 

The rubber trade in Germany has 
suffered materially as a result of the 
Ruhr situation, decline in marks and 
loss of export business in rubber goods. 
Consumption of rubber in Germany was 

3.000. 000 lb. in January and only 

1.000. 000 lb. in April. Exports have 
been aided somewhat by fhe withdrawal 
of high export taxes and the changing 
of regulations which made it difficult to 
obtain permits. Holland is the largest 
buyer of German rubber goods. 


Latest Quotations on 
Industrial Stocks 


on tie* ordinary grade at 22c. per li>., • prices showed no change. 


with intimation that this figure could 
be shaded on a firm hid Several pro- 
ducer.^, however, continued asking 22i(«' 
23c. per lb. • 

Creaylic* Acid— Importations have let 
up of late, but with the demand slow 
prices failed to improve. There were 
sellers on spot at $1.10(<b$1.15 per gal., 
the outside figure obtaining on the 97 
per cent grade. Leading domestic pro- 
ducers have notking to offer. 

Alpha-Naphthylamine- Producers re- 
ported a steady market and prices of 
35 (p) 3 7c. were maintained, the inside 
figure holding on round lots* Ox-works. 

Aniline Oil— Scattered business was 
• put through at 16ic. per lb., }&$>’ than 
carload lots. The inside prig 
load business held at loc. pef ' 
undertone was steady. > 

‘ benzene— Most of the benzene 
ing into motor-fuel channels is tr* 


Solvent Naphtha — The market was 
in a strong position in view of the 
soldup condition of leading producers. 
Demand was good. Quotations for con- 
tract deliveries ranged from 27(o)32c. 
per gal., f.o.b. works. 

Xylol— There were offerings of spot 
material in the pure,grade at $1 per gal. 
On contract 75c. represented the mar- 
ket. The demand was fair. 


Chemical Salesmen to Hold 
Outing June 23 

A. J. Binder, chairman of the enter- 
tainment committee of the Salesmen’s 
Association of the American Chemical 
Industry, 'announces that the annual 
chicken-lobster dinner and games will 
he held at Pleasure Bay, N. J., on Sat- 
urday, June 23. An invitation is ex- 
tended- to members of the trade not 
affiliated with the association and a 
in on a contract basis which assures, a large attendance is expected. The 
. steady outlet for production The re*/« “party” will leave New York at 10:30 
cent droj) in prices was the outcome of a.m., by boat, from West 42nd St., but 
loiror price* for gasoline. Tlie market members located jn the downtown sec- 
tor the pure was quiet, leacpog interests tion may connect with the steamer at 
noting 27@S2c. per gal.,^he price de- the foot of Cedar St. 




Last 

This 


Week 

Week 

Air lledurtinn 


6 ft 

Allnd Chem & Dye 

71 

71 

A IIuhI Chem. & Dye pfd 

no 

1094 

Am Ag (’hem, 

PH 

185 

Am. Ag. Them, pfd 

12J 

45 

Amerleun Cotton (hi . . 

s 

8 

American Cotton Oil. pfd 

174 

17 

Am Drug Synth 

f>4 

54 

Am. Linseed Co. t>. . , . 

268 

2ft 

Am. Linseed Co., pfd 

44 

47 

Am. Smelting & Refining. 

614 

62 

Am. Smelting & Refining, pfd 

98 

97S 

Archer- Daniels Mid. Co, w i 

364 

334 

Atlas Powder . . 

*170 

170 

Atlas Powder, pfd. 

•9ft 

•9ft 

Casein Co tvf Am . 

,•60 

•60 

Certam-Teed Products 

•4ft 

38 

Commercial Solvents ( 

28 

28 

Corn Products . 

1314 

1324 

Corn Products, pfd 

118 

118 

Davison (’hem. . . 

24J 

3ft 

Dow Chom. Co 

46 

46 

Du Po,vt de Nemours. 

1265 

128 

Du Pont de Nemours, db 


874 

Freeport -Texas Sulphur 

14J 

13! 

Ullddcn Co 

84 

8 ‘ 

'Urasselli Chem 

133 

133 

GrasseUi Chem., pfd 

104 

1044 

Hercules Powde* 

ior> 

105* 

Hercules Powder, pfd . . . 

105 

105 * 

Hoyden Chem 

2 

lj 

Int’l Ag. Chem. Co. . . . 

04 

4 

Int’l Ag. Chem. Co., pfd 

17 

15! 

lnt'1 Nickel 

14 

15 

•Int’l Nickel, pfd ... 

784 

804 

Int’l Salt 

. *90 

•90 

Mathieson Alkali ... . 

49 

49 

Merck & Co 

. 87 

87 

National Lead 

124 

1234 

National Lead, pfd 

. 1124 

112 

New Jersey Zinc .... 

162 

162 

Parke, Davis A Co 

. *81 

774 

Pennsylvania Salt 

. 88 

88 

Procter & Gamble 

•140 

•HO 

Sherwin-Williams 

•29 

•29 

Sherwin-Williams, pfd. . . 

•101 

•101 

Tenn. Copper & Chem 

9Z 

•9! 

Texas Gulf Sulphur 

. 62| 

602 

Union Carbide 

684 

59( 

United Drug 

. 80 

8l| 

U. S. Industrial Alcohol . * . . . 

. 56 

564 

U. S. Industrial Alcohol, pfd. 

. 98 

98 

Va.-Car. Chem. Co 

. 10 

10 

Va.-Car. Chem. Co., pfd 

. 271 

27* 

•Nominal. Other quotations based 

on last 
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’Vegetable Oils and Fats 1 

Imported Linseed on Spot Lower— Crude Cottonseed Up— Good Call 
• for China Wood— Tallow Declines ' 


A BETTER feeling prevailed in the 
market for vegetable oils toward 
the close, but, with the exception of 
china wood oil, few round-lot trans- 
actions could he located. Shorts ran 
to cover in old crop cottonseed oil op- 
tions, the advance in lard and grains 
causing some uneasiness in speculative 
.quarters.* Coconut oil steadied juBt a 
trifle on moderate offerings of copra. 
Buying interest in crude soya bean oil 
for shipment was lacking. The palm 
oils were dull and rather easy, reflect- 
» ing the drop in tallow. 

Linseed Oil — The market was steadier 
at the close on a moderate recovery in 
seed. Early last week domestic oil was 
traded in at $1.04 per gal. in cooperage, 
carload lots* July shipment, but later 
it was doubtful whether $1.05 could 
have been shaded. Spot oil of domestic 
make settled at $1.12@$1.14 per gal. 
August forward was nominal at $1.02 
per gal. At one time a price of $1.00 
was named on August- September-Octo- 
ber business. Inquiry in the forward 
positions improved slightly, but the 
market, taken as a whole, was a rather 
dull affair. Imported linseed oil was 
unsettled and business went through 
ex-dock at lower prices. It was re- 
ported that distressed oil actually sold 
■flown to 95c. per gal., duty paid. For- 
eign linseed oil markets were inactive 
and slightly lower. Private estimates 
on the new domestic crop have not yet 
taken definite form, but most “experts” 
expect a fair increase in the acreage. 
Developments in Canada were not so 
favorable. Argentine offerings continue 
large. The Indian crop is moving freely 
and the exports for the past week 
reached the total of 784,000 bushels, 
nearly all of which was shipped to the 
United Kingdom. Shipments of flax- 
seed from«the Argentine to, the United 
States since the®* first of the year 
amounted to approximately 15,500,000 
bu., while receipts of domestic seed at 
Minneapolis and Duluth, from Septem- 
ber 1, 1922, to date, amounted to *8,900,- 
.000 bu. The stocks of seed at Minne- 
apolis last week were placed at 28,851? 
bu., which compares with 19,136 bu. the 
►Aveek previous. Export demand for 
linseed cake was quiet, but crushers 
continued to quote around $34 per ton, 
f.a.s. New York. 

Cottonseed Oil — The second half of 
the week brought with it a little more 
activity in cottonseed oil options and 
prices steadied. The advance in lard, 
together with higher markets for cot- 
tog and grains, caused shorts in July 
and September oil to run to cover. The 
fact that September oil has been at a 
discount for no appfpent reason brought 
out support from traders who believe 
that a strong statistical situation in 
July could only mean an even stronger 
situation for September. The new cot- 
ton crop has not been doing well and, 


according to the Department of Agri- 
culture, the condition as of May 25 was 
71 per cent of normal. The average for 
the past 10 years was 73.6 per cent. 
Taking the condition as a b^s<s opera- 
tors do not look for much more than 
11,000,000 bales® from the 1923 crop. 
In view of the fact that we raised two 
short crops m succession a moderate 
increase for this season would hardly 
create a bearish ^situation. Cash de- 
mand for cottonseed oil and compound 
was # fair. May consumption figures 
will not be available for another week 
or so, but private estimates on the dis- 
appearance range from 125,000 to 150,- 
000 bbl. Vrude oil sold in the south- 
east at 10c. per lb, tank cars, f.o.b. 
mills, an advance of &c. for the week. 
Bleachable oil settled at 104c. per lb. 
buyers’ tanks, f.o.b. Texas common 
points. Lard compound closed at 13 (TO 
13,1c. per lb., carload lots, f.o.b. New 
York. 

China Wood Oil Considerable inter- 
est was reported in August forward 
deliveries. At one time a price of 174c. 
per lb. was named for August oil, but a 
flood of inquiries caused importers to 
withdraw offerings and the market 
steadied. Later business was placed in 
August forward at 194c. per lb., and 
by the close of the week asking prices 
eovePing this position ranged from 214 
<a>2l!b. pei lb. 

Coconut Oil — The coast riiarket was 
dull, but no selling pressure was ap- 
parent and the quotations held at 8® 
Hie. per lb., sellers’ tanks, nearby and 
forward positions. In New York Cey- 
lon type oil settled at 8jf(a)84c. per Jb., 
sellers’ tanks, prompt and nearby de-» 
livery. The steadiness in copra lend: 
to support values. Copra held at 49® 
5c. per lb. . e.i.f. New York. 

Soya Bean Oil- There were offerings 
of crude soya bean oil for forward ship- 
ment from the Pacific coast at 92c. per 
lb., sellers' tanks^ duty paid. « Buying 
interest was lacking. 

Fish Oils — It was reported that 4,000,- 
000 menhaden were landed in the first 
week of • the new season, which com- 
pares with 13,000,000 fish a year ago. 
Offerings of oil were limited and pro- 
ducers continued to quote 50c. per gal., 
tank car basis, f.o.b. works. No new 
business came to light. Newfoundland 
tanked cod oil was unchanged at 70c. 
per gal., in bbl., f.o.b. New York. De- 
mand was slow. 

Tallow and Greases — The sale of 300 
drums of extra tallow at 72c. per lb., 
ex-plant, was reported last week, which 
compares with previous business at 7Sc. 
per lb. The market was easy at the 
close. Oleo stearine was unchanged at 
9c. per lb., carload basis. Yellow grease 
was lowered he. to the bas s of 69c. per 

lb. on fairly low add Material. 


Miscellaneous ^Materials 


Glycerine. — Refiners "continued to 
quote 17c. on the 0. P. grade, in drums, 
spot and nearby delivery. Demand was 
fair and with no important change in 
crude sentiment in the market appeared 
firnjer. 0. P. was offered in the middle- 
west at 164c., in drums, carload basis. 
In dynamite the trading was extremely 
slow and prices named were considered 
nominal, ranging from 159® 16c. per lb., 
in drums, carload basis. Buyers’ ideas 
were lc. under the market. Crude gly- 
cerine was unsettled. The soap-lye, 
basis 80 per cent, held at 10J@llc. 
per lb., loose. On saponification, 88 
per cent, nominal prices ranged from 
12(h> 12]c. per lb., loose, carload lota. 

Naval Stores. — The market went off 
on quiet business and at the close nomi- 
nal quotations ranged from $1.03® 
$1.05 per gal., w'hich compares with 
$1.06@$1.09 per gal a week ago. 
Southern markets were unsettled on 
limited domestic buying and virtually 
no export inquiry. The belief is grow- 
ing that paint manufacturers are using 
substitutes to a greater extent than 
ever before. In rosins prices held about 
steady, although business in this field 
also was inactive. The Tower grades 
held at $5. 90(h) $6.20 per bbl. Pitch 
closed unchanged. 

Shellac. — Prices steadied in some 
quaiters on reports of slightly* higher 
cables from Calcutta, , but traders 
seemed to have little confidence in the 
“bull” side. Arrivals last week \\;ere 
small and with no additioppl pressure 
on ex-dock goods the spot efuotations 
held at 58®60e. on T. N. f 63e. on 
superfine orange and 7(?(o)71e. on 
bleached boned ry. Demand was routine 
only. • 

Lithophone. — A little imported mate- 
rial was around at concessions, but 
domestic producers continued to quote 
the market firm at 7$)7ic. per lb., 
carload lots, ncartfy positions. 

White Lead, Etc.— The inarliet for 
pig lead was a shade easier, but with 
no ‘change in the “official” price the 
pigments were left unchanged. The 
metal was offered at 7ic. per lb., New 
York. Deliveries of white lead against 
existing contracts are large enough to 
keep stocks down and corrodent regard 
the market as fairly steady, notwith- 
standing the recent reduction in prices 
for pig lead. Standard dry white lead, 
basic carbonate, held at 99c. per lb. in 
casks, carload lots. Red lead, dry, was, 
offered by producers at life, per lb. 
Litharge closed at 10&@llc. per lb. 

Zinc Oxide — Domestic production* is 
well sold up and with no important 
price changes iff the metal the market 
held at 8@8fc. per lb. on the American 
process, lead free. French process, fed 
seal, closed at 9fe. per lb. 


London Tallow Auction 

At the weekly auction in 'London, 
held June 6, 1,795 casks of tallow were 
offered for sale, but only 960 casks were 
sold. Prices »went off 6 pence per cwt. 
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Imports at the Port of New York 


June 1 to June 


, tartaric, Hamburg. W 

Lenkeit A ( o , 129 chK tartaric, lion, Hl.tin 
order, .) dr eresyiie, Liverpool, j<* 

kt-K tarteirtic, Liverpool. Knchonn ] »rug 
(iv''. t dr crcsyhc, Glasgow, Cu.iririix 
J rust to , 25 di c rosy hr, Ola iruw i M <i«-i 
.1 ch hcnzoic, London, H. j » {l k. , v ii,.h 
7 .°« k <»*«»<’, Christiania, Ho, S m|. , ,v Has ’ 
ladicr Chern Oo. 

AMM»NHM-2ir. c.sk nitrate. Ham 
buiK, KuttrofT, I'JcKhardt A Co >n , s,i, 
perchlorate, Marseilles, order ’ ; '<i (S 
chloride. Liverpool, Wing & |.; lrtIls 

ALCOHOL HO hid., Ai.clho, (■ Esteva 
AJtNKNIC - 1 00 call, Hamburg, .\ J 
Marcu.s, Inc 2k esk. K, die, dam, 1 ,n , 

* M i?T* Kn,M ‘ J " ^n,s. -*»« 

McKenzie A Foster , 17 ,-s Kob* 

(milage, hawNon a Co. n>r, ,. s ’ K(l(ll ‘ 
r J al > ( ' Trailing Oo. ; 250 es., Kola, Ouaiann' 

J rij,st ( o ; 3511 ea , Kobo, (min , 350 es 
«>Kaka, Asirrio Russari Kai.sha ;ifti ,v’ 
lokohama, Chipman ( ’hern Eng o«, 
AKMKNIO OHI'.-HI l,l,|, 
m ,, Akricoio At Oomm , 117 bbi . J’n.om 

hi ( 0 ’ 7:50 h| d.. i 'ii at ns Ulan 

dels Goldsmith 

ANTIMONY OXIDE -25(1 be Nhanelrrl 
Ahm Hanking Oorj). ' k 

AHIiEKTON- 1,875 bg., Southampton \\ 

D. ( rumptou & Oo 

Order lill!M ~“ 8 CKk chloride, Handling, 
i “ r,<l *'k . lhemtn I-: L 1 tul 

BORATE OF UMK-li,f,fi!l bg. Yalpa- 
lolso, Pacific t 'oast lb, rax Oo 

CA8F.IN-- 2,11!) bg., Buenos Aires, (Inin 
20 pkg., S.mthanudon. A Hurst A Ot. to’ 

} Invre, Hr own lints A t ’<> , bg 
Hamburg, Nat'l Oil\ Hank 

i !’ sk l"“» mangan.Ue, ll.im- 

hur g, Bcngol i r ndmg < \* 

(AMHiOR 500 CM elude, Shanghai, 

Trw. r, '< " V '" K 

( HIMHAIS 17 pkg , Hamburg, ip n- 
hH, Urui’krnann A Lorhacher 42 cl 
1 remen. Piurmnel A Itoblnson Ooj ■> j* 

!’ r( '" r ' ll,;{ I’kk., Hairi’hm g. 
Hot sslei A llasslaelier Oht in Oo to OS 
Humour g, Hummel A llohlnson Omp 2 2 2 
Pj<k , Hamburg, Jungm.irm & Oo , so'bbT 
Hamburg. A Murpb.v & (’o. t 

( Md' Jons, I >u ti kirk J W. Hie 

,n, Jd At < o . .*00 tons, London, l?arin R Un,s 
& < o. 

niKOMim i i i oKim: hi csk, ium* 
hur R , Hfaltz ,Si itiuotr 

Mai^7 l °o ,, V N, ' ; - 111 rS - Hotter dam, 

Mulli». krodf ( item Works; 1 es I lot 1 1 r 
dam li. W Hreeir \v r „. ’ Kon " 


FI liUiltS i: \KTH- 5IMI b R , Bristol L, 
\ Salomon Sc Bros. 

FI .ski. oil, js fir, Hamburp, Order, 
Hr bid, Naples, Atlantic Fv\dy Oo 

LI.U III.K SALT — 500 bif.. Hamburg, 
• mh 1 

I. 1,1 C H^INI, Hin 1 ,sk . Alarscilk s, <rr- 
d< r , 122 dr, i^ondoii, j^ar\ Ac Kawole 

J. KAFIHTK 500 bp., (b rioa, order , 70 
Alar.s«rJ|es, Ordr r * 

LI MIN — 3 cs. kauri Jamdon, (Iliddm <'<t , 
to rs Irapactinfb, OonMantinojde, ArneiKaii 
L. \aoi Trading Oo . !» cj s do.. Oonsiani i- 
nopii , Older, too cs darirai and I'm |*p 
‘‘opal, Smpapttie, I, O Oillespp- a Soi| 

I J.i bp do., Singapore, Brown Bros. A rv 
11111 «‘S dar^ar ami To i>p copal chips, snip 
Him. Binctnim X, 


* 0 !' 0 .!* H .r ' 77 > Hamburg, \\ 

ampbtdl j hern. On , 21 bbl. aniline, Ham- 
burg Order 35o bp. earth. Leghorn. 
KeiolinnM milsfon, Inc , 22 csk dry Bre- 
nien M ( i Lange Ac i\ , lf>o csk. ’lairm- 
h acU. Rotterdam 0 . X an Heister. , 11 Hr 
aniline, Lh erpool, Onlet || bbl aniline 
Oenoa, Baebrncier A Oo ; 30 bbl. do., Genoa.' 
I’ Hernard. Inc t; pkg aniline. Gonna 

Harlenburg. I halnugm A Ot* .Hi bbl aniimt- 
Genoa, Organic Brodnets (’„, ; 17 bb] d<* ’ 
Genoa. At'ker maim Onlnr Oo • K bbl, Genoa.’ 
Anierican Kxclmnge Nafi hank; 4 bbl 
Genoa .One, ; 7 esk. aniline, Havre, Carbic 
< “lor A hem t'o , 175 esk.. Havre, Oiba 
mi pkv ,,‘ S;,Mdoz Hhem Works; 

W,*rl s V " m nan ,\ U \Y* J , nri Ultramarine 
A Oo ’ * earth, Hamburg, A. Murphy 

(> 1 < °g. R i A i ‘h:-. Ar roy<*, Franklin Baker 

. ’ • HI hg; Sun Juan, Hutchos<*n & Hett- 
fi\'n,ln 4 >Kr ,‘ San Juan » Franklin Baker 
\ ’ .ITm ^donio, Atlantic Fruit 

BtkVo ' * un,aic:h ' Ports. Franklin 


(N* 


DKORAS 3d bbl , Liverpool, Am Trust 

su'l.l'MuliiO;,; 1,(l "° ,,K - 

trxVn Kt iF l? b ” r> osk ■ Southampton, 
lr\ing BankA .*1 Trust Oo. ; 4 c -sk. aliza- 
rine, Liverpool, A Klipstetn A Co.; 68 bbl 
Genoa, Ackernurm Color Co.; 89 nkr" 
Genoa, * Wetferwii'd A T'flster Oo. ; 6 pkg.l 
Hrrmhur*. Kuttr(*IT, Fickharrlt & Co. 

Order MOM HALT i 4U Hamburg, 


p ot , Bingham A Oo.. , 200 eg d.nri.n 
smc.ijMOv, Abell A Atelul.s Xai’j Bank. Hi'n 
pkp Singapore, Order, Jim cs da mar, 
Uuima, Kidder, JVnhodv Aec«p(an<e Oo 
1 00 <"■ do, Batavia, Oliem. N.rl'i Bank Hbi 
«s d.iinar, Hatuna. U Schall A Oo Jim 
es do, Bata vi*r, W H Alulbr A Oo ‘ 'too 
' ^ «lo, Batavia, order, 567 bp copal, 
Macassar, L O Gillespie A Stars . 1 . 3 J) 0 
bMvt and 13 ch copal. Macassar, Ft arm 
Oampb. ll A Hurling; 860 bskt. copal, Mucus- 
on, ratcison, Boardman A Knapp, 2!*0 
hskl copal. Macassar, M. L Van Nmden, 

1 .<> l*skt do. Macassar. S. Winterbourne 
.V ( o . 2.U63 bskt ., 300 l,g and 17) cs do 
Macassar, Imres A Oo . 163 bskt. do 

Macassar, A Klipstcm A Oo, , 287 bskt. 
do. Macassar, Kidder, I’eabodv Ar‘ceptiinee 
1 011 * , 280 bg C(*pal and 70 bg dam.u 
Singapore. Irxmg Bank Ool Trust Ot. , ;ti 
bg ropal and 50 cs dainnr. Singaimte 
'•ong Rrtts. A (‘0 . 3!»0 bg damai and 
I K' bp coj.al, Singapoi t , Kidder, Peab.Mv 
\cee]>lanec t'o. 

IRON (>\II)E -HI esk, Liverpool. Older 
♦d> bid. Malaga, J L Smith A (hr.; 50 bbl, 

M. i laga, Hummel A Robinson Oorp * 7 bbl 
Malaga. Order, 10 cs| v , Lncrpool, E. A1 A 
r Waldo 

KlESELOIIl K l,lt(iii bg , Oran, Janoviei 
A <0 

EOOWOOO lATKtCT- 217 bbl, Oape 
Haitian; Logwood Mfg Oo 

M \\(.ko\ E bark — I n bg., Delawnn 

N. uss, I lesslein A t'o. 

M UiNESlTE 106 bbl, Rotterdam, 
.speiden-W bitfield Oorp., 350 bg. calcim d 
Glasgow, Brown Bros A Oo. 

M YONKHIl M — 200 es. citrate, Genoa, 

Order 1 

MENTHOL — 25 cs , Kobe, Nat’l CRv 
.-ink. 0 .'S, Kobe, Meeb A Metals NatM 
* »*• r » k . 25 cs , Kobe, Bankers Trust Oo. 

NAPHTHALENE — 453 bg., Rotterdam. 
Lunhum A M(*or«‘, 2«« bg , Glasgow, Orrlct 
571 bg., Bristol, order, 

OTHER 1,013 csk, Marseilles, Rereliaid- 
< ■ > 11 1st on, Inc, 151) csk. Marseilles. Am 
Lvehange Nat’l Bank, 263 bg., Genoa, or- 
d«i , 225 bbl. Marseilles. F. B. Vamlegnl’t 

OILS— China Wood— 50 dr., Hong Kong, 
lr\mg Rank-Ci»| Trust Co., 5!) bbl., Liver- 
pool order, Quantity in bulk, Hankow. L 
O Gillespie A Sons. Coconut- - 2 00 bbl 
Mntulnj California Barrel Co.; 86!) tons 
(bulk) Manila. Philippine Refining Corp 
( orl -30 csk , St Johns. R Badcoek A Co. ; 
H*0 esk.. Bergen, Fiilelity ITiilun Trust Co., 
200 bbl, Kobe, Cook A Swan Co Lin»ood ' 
„ I°" hbl , Smit bmpt on, Nat’l City Bank; 
<08 tons (bulk) London, Archer-Daruels 
l aiisecd < o. Olive Foots— 50 fcbl , Naples 
Banca Comm. Ttal. ; 40ft bbl., Naples' 
Mechanics A Metals Nat’l Bank; 500 bbl’ 
Bari, Irving Bunk-Co], Trust Co • 100 bbl. 
Bari. Order; 200 bbl., Sevilla, Banca Comm 
U ,( ) bhl., Sevilla. Nat’l City Bank; 
loo bbl , Sevilla, W Schall A Co.; 200 bbl. 
Catania. Order; 200 bbl., Messina, Order! 
Ulhe Oil (denatured)— 725 bbl, Bari, Na- 
tional Citt Bank: Palm— 050 csk.. Lagos, 
order; 600 esk.. Port Harcourt. African A 
Eastern Trading Corp.; 750 esk., Calabar, 
African A Eastern Trading Corp. Pcunut 
- 330 cs . Hung Kong, Kewong Yuen Sbing. 
Senl — 200 bbl.. St Johns. Bowring A Co 
s«>N»mc 250 bbl., Marseilles, Order; 204 
hbl.. Rotterdam, National City Bank • 204 
esk Rotterdam. Order; 288 bbl. Rotterdam, 
Order Hoya Ilean— 500 bbl., Dairen 1 
U. R° odv A Co.; 300 bbl, Dairen, Balfour, 

W rlliamson A Co. 

OIL SEEDS— Linseed— 65,838 bg,, Ro- 
sario, Order ; 4.200 hg„ Tientsin, Northwest- 
ern Nat’l Brink of Minn.: 35,471 bg., Santa 
fl’i V- nreyfua A Co.; 10833 bg. and 3.240.- 
64 1 kilos In bulk, Rosario, American Lin- 


seed (’.* ; 15,065 bg, Buenos Aires, Omu. 
17,408 bg Buenos Aires, Order. ' 

1 , i*HOHPHATE- 914 bg. bone, Rotterchm,, 
H J Baker A Bro. 

POTAKSIFM salts— CO dr. permang 1 
nate, Hamburg, National City Bank- m 
dr permanganate, Ham, burg, A. Klipstem 
A Co., I imi bbl chlorate, Hamburg, inn is 
Sp. id.-n A Co , 200 cks and 200 dr. chlo- 
rate, Marseilles, Ayia Banking Corp • 3 ijo 
r'sk ebltu ale, Marseilles, Order; 200* csk 
P« roll Ionite, Marseilles, Order; 6,000 bg 
muriate and 500 bp. sulphate, Bremen 
Potash Importing Corp of Am.; 75 dr 
ea list re, Hamburg, Peters, White A Co 
-5c bg. chlorate, Marseilles, Meteor Prou- 
uets Co., 25 1» bg chlorate, Marseilles 
Order ' 

PYRIDINE 6 dr, Rotterdam, Lunhttm 
A Moore. 

Ql EIIR AC IIO 7.840 bg., Buenos Aires' 
Fourth Atlantic Nat’l Bank of Boston; 
L7H) hg , Buenos Aires, First Nat’l Bank,’ 
2,067 hg . Buenos 'Vires, Guaranty Trust 
U<>. . 285 hg.. Buenos Aires, Order 

Ql'IC’KNILV ER — 1,000 f!„ Seville, Order; 
l.uoo il., Alicante, Nat ion U City Bank; 
5o 11, V*ra Cruz, Poillon A Poirier, 5,000 
11 , London, Order 

QMNINE-2 cs, RotWnlam, R. W. 
Greeff A Co , 20 cs , Rotterdam, Mallinck- 
rodt Chem Works, 4 cs., Rotterdam, 
Order. ^ 

Nil ELLA 43 cs , Rotterdam, A. Hurst 
A Co , 30 bg gat net, Hamburg, Kasebier- 
Cbatlield sirellae Co. 

SIENNA — 50 csk., Leghorn, J. L Smith 
A Co 

HTAHTII— 150 bg potato* Stein. Hall 
A Co., l.uoo bg potato, C.rtz American Co. 

SODIUM SALTS- 10,030 bg. nitrate, 

1 1 |u i(| ue, Du Pont dt Nemours A Co ; 120 
bbl hyposulphnle, Marseilles, Order. 168 
cs cyanide, Marseilles, Nat’l City Bank, 
187 cs. cyanide, Havre, Asia Banking Corp , 
13,016 bg nitrate, W. R Grace A Co , 2,101 
bg nitrate, Valparaiso. W R Grace A (>:*; 
100 dr sulphite, Bristol. R F. Downing A 
Co ; 125 bg. fiuoride. Marseilles, Nat’l City 
Bank, J12 cs evatnde, Marseilles, Asia 
Banking Corp. ; 100 bbl. hyposulphite, Mar- 
seilles, E M Sergeant A Co., 12(1 bg do, 
Marseilles, Order 

STRONTIUM NITRATE— 39 csk . Ham- 
burg, A Klipstein A Co 

SUMAC — 700 bg , Barcelona, Order , 10 
bg . Marseilles, Older, 1,250 bg.. Palermo, 
Order « 

TALI — 20(1 bg , Genoa, Order, 600 bg 
Bordeaux, L. A. Salomon A Bros.; 700 bg , 
Genoa, L A Salomon A Bros . 75c bg , 
Genoa, 1 1 a 1 . Disc A Trust Co.. 300 bg., 
Genoa. C. B Chrvstal A Co. , 200 bg. Genoa, 
Hamrnill A Gillespie 

TARTAR-- 42 csk , Naples, 1 Tartar Chem- 
ical Works ; 150 sk , Marseilles, Tartar 

Chemical Works, 128 sk , Marseilles, C. 
Pfizer A Co. ; 426 bg., Marseilles, Royal 
Baking Powder C ( » , 280 bg , Marseilles, 

C. Pfizer A Co. ; 60 esk , Marseilles, Tartar 
Cbenpeal Works , 765 sk., Oran, Tartar 
Chemical Works, 339 sk . Oran, C Pfizer 
A Co ; lj Rk„ Valparaiso. C Pfizer A Co., 
320 bg., Marseilles, Royal Baking Pow'der 
Co ; 80 bbl Marseilles, Tartar Chemical 
Works; 122 esk crude, Palermo, nova* 
Baking Powdoij 0<» 

TARTRATE OF LIME— lift bg . Mdri 
se files, Order; 110 bg., Marseilles, 0. Pfizer 
A Co. 

VERMILION — 16 csk., London, Fomcroy 
A Fischer 

WAXES' — 22 bg bees. Aden, Order; 900 
bg. montan, Bremen, Order; 67 bg car- 
nauba, Para, International Acceptance 
Bank; 110 cs. bees, Havre, Strohmever A 
Arpe ; 11 bg bees, Coquimbo, W. R. Grace 
A Co. ; 32 bg„ do., Talcahnano, Duncan Fox 
A Co. ; 47 sk.. Valparaiso, W R. Grace A 
Co.; r,o os bees, Hamburg, Jrmis, Spellcn 
A Co. 

WHITING-- 101 bbl.., Hamburg, Order 

W^HITE PIGMENT— 224 bbl Christiania, 
Titamlum Pigment Co. 

ZINC CHLORIDE- 169 csk, Hamburg, 
Pfnltz & Bauer. 

ZINC OXIDE— 330 bbl., Marseilles, 

Order. 

„ ZINC WHITE — 33 csk., Bristol, ReichRrd- 
Coulston, Inc. 
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CHEMICAL AND METALLURGICAL ENGINEERING * 


Current Prices in the New Vork Mark 

for Chemicals 9 Oils and Allied products 


. 



General Chemicals 

\cetic anhydride, 85%, drums* Ih. 

A eetone, drums lb 

Acid, acetic. 28%,, bbl 1 00 lb 

Arctic, 56% , bbl. ..... 1 00 lb. 
Glucml, 99}%., bbl. .. 1 00 lb 

Boric, bbl lb 

Citric, kegs # 

Formic, 85% 

Gallic, tech. 

Hydrofluoric, 52% , carboys 
* Lactic, 44%, tech., light , 

bbl 

22% tech , light, bbl.. , 

Muriatic, I Blanks 100 lb. 
Muriatic, 20°, tanks, 1 00 lb. 

, Nitric, 36°, carboys lb 

Nitric, 42°, carboys lb. 

• Oleum, 20% , tanks 

Oxalic, crystals, bbl. 

Phosphoric, 50% carboys 

Pvrogallic, resublimed 

Sulphuric, 60°, tanks 

Sulphuric, 60°,drumB. . . 

Sulphuric, 66°, tanks .. 

Sulphuric, 66° drums 

Tannic, V K.I* bbl 

Tannic, tech , bbl 
Tartaric, imp., powd , bbl. 

Tartaric, domestic, bbl. . . . 

Tungfltic, per lb . 

Alcohol, butyl, drums, fob 
works. 

Alcohol ethyl (Cologne 
•spirit), bbl 

T’th\ 1, |90n’f l! S 1* , 1.1.1 
Alcohol, methyl (see Methanol) 

Alcohol, denatured, 1 90 proof 
No. I, special bbl 
No I, 190 proof, sperm], dr 
No I, 1 88 proof, bill 
No I, 188 proof, dr 
No. 5, 1 88 proof, bbl 
No 5, 188 proof, dr 
Alum, ammonia, lump, bbl 
Potash, lump, bill 
(’brume, lump, potash, bbl. 

•■Aluminum sulphate, com , 

bags 1 00 lb. 

Iron free bags lb 

A<iun ammonia, 26", drums. . lb 
Ammonia, anhydrous, cvl 
Ammonium carbonate, pmvd 
casks, imported 
Ammonium carbonate, powd 
domestic, bbl 

Ammonium nitrate, tech , 
casks 

\mvl acetate tech .drums . 

Arsenic, white, powd , bbl .... 

\rsenic, red, powd .kegs 1 II: 

Barium carbonate, bbl. . 

Harmm chloride, bill .... 

Murium dioxide, drums. . 

Marinin nitrate, casks 
Murium sulphate, bbl.. . 

Mlane fixe, drv, bbl. . 

Bleaching pooler, f.o b. wk 

drums 

Spot N Y. drums ». 

Bor HX, bbl . ... 

Bromine, cases 

CulfMiim acetate, hairs 
Calcium arsenate, dr . . 

( 'nlcmm carbide, drums 
Calcium chloride, fused, dniuiH Ion 
Gran, drums. . ton 

» Calcium phosphate, mono, 

bbl lb 

Camphor, cases . lb. 

Carbon bisulphide, drums .. ill. 
^tCarbon tetrachloride, drums . n>. 

Chalk, p r e c i p — domes! in, 

light, bbl 

Domestic, henvv, bbl.. 

Imported, light, bbl 
Chlorine, liquid, tanks, wks 
Cylinders, 1 00 lb , wks 
Cylinders, 1 001b , spot 
Chloroform, tech., drums. .. 

Cobalt, oxide, bbl 

Copperas, bulk, f.o.b. wks. v . 

Copper carbonate, bbl 


lb 

lb 

lb. 

lb 

lb. 

lb 


ton 

lb. 

lb. 

lb 

toil 

ton 

ton 

ton 

lb. 

lb. 

lb 

lb. 

lb. 

lb 

gnl 

gal 


lb. 

lb. 

lb 

lb 

£■ 


t Oil 

lb 

II) 

lb 

. KID lb 

100 II) 

. lb 
lb. 

. 100 lb 
lb 


Copper oyanidr, drums. . f id 

Coppersulphute.dom., biff., 1 00 lb 
Cup. bbl... 100 lb. 

Cream of tartar, bbl 11>. 

Epsom salt, dom., tech., 
bbl 100 lb. 

Epsom salt, Imp., tech., 
bags $100 lb. 

Epsom salt, U.8.P., dom., 
bbl 100 lb. 

Ether, U.8.P., drums lb. 

Ethyl acetate, 85%, drums gal. 

Ethyl acetate, pure (noetio 

ether, 98% to 1 00%) gal. 


$0 38 .. 


.25 - 

25) 

3 38 - 

3 50 

6 75 — 

7 00 

12 00 - 

12 50 

10}- 


49 - 

52 

. 14 - 

16 

45 - 

50 

.12 - 

12) 

.11}- 

12 

.05 - 

06 

90 - 

1 00 

1.00 - 

1 10 

041- 

.05 

06 - 

. 063 

i8 50 - 

19 00 

.13 - 

13} 

, ??*- 

08} 

1 50 - 

t 60 

9 50 - 

It 00 

13 00 - 

14 00 

16 00 - 

16 50 

20 00 - 

21 00 

.65 - 

.70 

.45 - 

.50 

.36}- 


.371- 


1.10- 

1 20 

.26 - 

.28 

4 75 - 

4 95 

4 70 - 


41 - 


15 


42 - 


16 - 


40 - 


. 34 - 


03)- 

03 ; 

02;- 

01) 

.05;- 

06 

1 50 - 

1 65 

:K!= 

.02} 

.071 

.30 - 

30} 

.09}- 

.10 

.13 - 

.14 

. 10- 

1 1 

3 50 - 

3 75 

13|- 

14) 

14} 


70 00 - 

75 00 

83 00 - 

85 DO 

.18 - 

18' 

.08 - 

08' 

04 - 

.04) 

.04 - 

.04) 

•1 9() - 


2 40 - 


.05}- 

05’, 

28 - 

30 

4 00 - 

4 05 

16 - 

16' 

05),* 

05' 

72 00 - 

23 00 

28 00 - 

30 00 

061- 

07* 

.86 - 

.88 

07 - 

07) 

09}- 

10 

.04}- 

04' 

.0U- 

. 01 ; 

.04’ - 

05 

.(Sl- 

05- 

06 - 

06 J 

.09 - 


.35 - 

38 

2 10 - 

2 25 

20 00 

21 00 

19 

.20 

47 - 

50 

5 75 - 


4 75 

5*66 

.25)- 

26} 

1.90 - 

2.15 

.90 - 

1 00 

2.50 - 

2.60 

. 13 - 

.15 

.80 - 

61 

.95 - 

1.00 


T HESE prices are for the spot 
market in New York City, but 
a special effort has been made 
to report American manufacturers* 
quotations whenever available. In 
many cases these are for material 
f.o.b. works of on a contract basis 
and these prices are so designated. 
Quotations on imported stocks are 
reported when they are of sufficient 
importance to^ have a material 
effect on the market. Prices quoted 
in these columns apply *to large 
(fuantities in original packages. 


Formaldehyde, 40% , bbl . 
Fullers earth Y~imp , powd , net t 


lb 

toll 

gal 


Fusel nil, ref , drums 
Fusel oil, crude, drums 
Glaubers salt, wks .bags 
Glaubers salt, imp , bags 
Glycerine, c p , drums extra 
Glycerine, dynamite, drums 
Glycerine, crude 80' loose 
Iodine, resublimed 
Iron oxide, rod, oasks . . 

Lead: 

White, bosiccnrbonate, dry, 
caslta lb 

White, basic sulphate, casks |h 

White, in oil, kegs lb. 

Bed, drv, casks lb 

Bed, m oil, kegs lb 

Lead acetate, while ervs , bbl. lb 
Brown, broken, casks lb 

I, cud arsenate, powd ,bbl lb 
Lime-Hydrated, bbl porta 

Lime, Lump, bbl . . 2801b 

Litharge, comm , casks. . . lb 

Lilhophone, bags lb 

in bbl lb 

Magnesium oarb , toch , bags 
Met liitnol, 95% , bl,l 
Methojiol, 97% , bbl 
Nickel salt, double, bbl. . 

NickPl salts, single, bbl .. 

Phosgene 

Phosphorus, red, eases 
Phosphorus, yellow, eases 
Potassium bichromate, casks 
Potassium bromide, gran , 
bbl 

Potassium carbonate, 80-85' , , 
calcined, casks 
Potassium chlorate, liowd 
I >1 assium cyanide, drums 
Potassium, first, sorts, cask 
PoLussium hydroxide teausfto 
potash) drums . . 
Potassium iodide, eases. . 

Potassium nitrate, bbl. 

Potassium permungana t e, 
drums 

Potassium prussiate, red, 
casks 

Potassium prussiate, yellow, 
ranks . . . 

SalammoniMC, white, gran , 
car Its, imported . 
Halummoninc, wtnte, gran , 
b’»l., domestic 
Grpv, gran .casks 
Hulsoda, bbl . . 

Salt cake (bulk) 

Soda ash, light, 58' J, Out, 
bags, mii tract 1 00 II, 

Soda asti, nglit, basis, 48%, 
bags, contract, f.o b. . 
wks .. 1 00 lb. 

Soda ash, light, 58'’),, flat. 

bags, resale 1 00 lb 

Soda ash, dense, bagB, con- 
tract, basis 48%. .. icon, 
Soda ash, dense, in bugs, 

resale . . 1001b 

Soda, caustic, 76%, solid. 

drtrns, f.a.s 1 00 lb. 

Soda, caustic, basis 60% , 

wks., contract. .100 lb. 

Soda, caustic, ground and 

flake, contracts . . 100 lb. 
Soda, caustic, ground and 

flake, resale, 1 00 lb. 

Sodium acetate, works, bags., lb 
Sodium bicarbonate, bbl ,.100 lb. 
Sodium bichromate, casks,. lb. 
Sodium biHulphate ( niter cake) ton 
Sodium bisulphite, powd., 

US.P.bbl. lb. 

Sodium chlorate, kegs lb. 

Sodium chloiide Ion* ton 

Sodium cyanide, cases lb. 


$0 14}- 
30 00 - 


DO 15 
32 00 


gal. 

3 30 - 

3 60 

100 lb 

1 20 

1 40 

100 lb 

90 

95 

.. lb 

17 " 

.17 

i . lb 

I5f 

16, 

> lb 

10}- 

M 

. lb 

4 55 - 

4 65 

lb. 

12 - 

18 


.091- 

091- 

121 - 

II.'- 


. 14 

. 12 
.15 


gal 

gal 

lb 

lb 

lb 

lb 

lt> 

lb 

lb 

lb 

lb 

)b. 

lb 

lb 

lb 

lb. 

lb. 

lb. 

II). 


lb 
lb 

... 10011 ) 
ton 


14 - 

Mi 

Alplin-napht hoi, crude, bbl . . 

lb. 

|0.fc5 - 

13 

1 3 

Alphn-naphthol, ref , bbl 

lb. 

.75 - 

23 - 

24 

Alplm-mmhtliyhuiiine, bbl . 

lb. 

.35 - 

16 (30 - 

17 00 

Aniline ml, diuiiiH 

lb. 

. 16 — 

3 63 - 

3 65 

Aniline salts, bbl, 

lb. 

.23 - 

ioi - 

II 

A nt hritcctic, 80", , drums . 

lb. 

.75 - 

07 - 

07} 

A n t h r a c e n e, 80"; , imp,, 



07 

07} 

drums, duty nmd. . 

lb. 

.70 - 

08 - 

08'. 

Anthruqmimne, 25%,, pust.e, 



1 18 - 

1 20 

drums 

lb. 

.70 - 

1 20 - 

1 22 

HenzuldchvdcH K.P .carboys 

lb. 

.1.40 - 

WH- 


tccli, drums 

lb 

* J5 

IP, 


Benzene, pure, water-white, 



60 - 

75 

tanks a ml drums 

gal. 

.27 - 


35 - 

IU 


•Si: 

.45 - 
.08J 

071- 
3 65 - 
.06)- 

•171- 

.65 - 

35 - 

.06 - 

.07}- 
08 - 
t 20 
26 00 - 

1 . 60 - 


1 . 20 - 
! 75 - 
I I7J- 
1 85 - 

1 

3 22) - 

2 50 - 

3 80 - 

3.92}- 
05J- 
2 00 - 
. 08;- 
6.00 - 

.04|- 
.06}- 
12.00 - 
.20 - 


06 ; 
. 08 
.50 
.08, 

09 
3 75 
.071 

19 

67 

35} 

06} 

.07’ 

.09 

I 40 
28 00 

I 67 

I 30 
I 80 
I 20 
I Jo 
3 35 
2.60 
3.90 


.061 
2 50 
.09 
7.00 

.04} 

.07 

13.00 

.23 


lb. 

lb. 

lb 

U). 

lb. 

lb. 

Ih. 


Snctyutn fluoride, bbl 

Sodium hyposulphite, bbl, 

Sodium nitrite, ranks . 

Sodium peroxide, powd , cases 
Sodium phosphate, dibasic, 
bbl 

Sodium prussiate, vel drums 
Sodium salicylic, drums in. 

Sodium silicate (40% drums) 1 00 lb. 
Sodium silinat > (60", drums) 1 00 lb. 
Sodium nulph. le, fused, 60- 

62%, drums lb. 

Sodium sulphite, erys , bbl , jl> 

Strontium nitrate, powd ,hbl. lb 
Sulphur chloride, yel drums* lb 
Sulphur, crude ... ton 

At mine, bulk . ton 

Sulphur, flour, bag .. ..100 lb 

Sulphur, roll, bag 100 it). 

Sulphur dioxide, liquid, cyl. 

Talc — imported, bags .’. 

Talc —domestic powd., bags 
Tin bichloride, bbl. . . . 

'Pin oxide, bbl 

'Pin crystals, bbl 
Zinc carbonate, bugs . 

Zinc chloride, grim, bbl 

Zinc cyanide, drums. 

Zliir oxide, , lead free, bbl. 

5‘ lend sulphate, bags 
10 to 35 %, lead siilphi 
bags . 

French, red seal, bags 
French, gi ecu seal, bags 
French, wdiiteseal, bbl 
Zinc sulphate, bhl.. 


|0 09 - 

to in* 

*02 i- 

.03 

07;- 

081 

.28 - 

.30 

.03J- 

.04 

.15 - 

. 16 

.47 - 

52 

.80 - 

1.25 

2.00 - 

2.23 

.041- 

.04} 

033- 

03; 

.12}- 

. 13 

041- 

05 

18 00 - 

20 00 


lb 

ton 

tori 


16 00 
2 25 
2 00 
08 
30 00 


18 00 
J 35 
2. It) 
08} 
40.00 


. lb. 

. 121- 

. lb. 

.48 - 

. lb. 

.34}- 

. . lb. 

.14 - 

... lb. 

.06}- 

lb. 

.37 - 

. lb. 

.08 - 

lb 

.071- 

lb. 

.07 - 

lb. 

. 09} - 

Ib. 

.10 - 

lb. 

.12 - 

. 100 lb. 

2.50 - 


18.00 - 25.00 

.13 


.35 

.14} 

.061 

.38 

.081 


Coal-Tar Products 


Benzene, 90% , tanks dt drama 
Benzene, 90' ; , drums, resale.. 
Benzidine base, bbl. , 

Mcnztdme sulphate, bbl .. 
Benzoic acid, l 1 S 1\, kegs 
Benzoate of soda, l 1 S P , bbl. 
Benzyl chfliride, 95-97%, ref , 
drums 

Benzyl chloride, tech , drum* 
Beta-nnphtho], tech , bbl . . 
Beta-mvplit hylamme, tenh. . 
(’resol, K.S B .drums. %. 
Ortho-cresnl, drums ... 
(Yesvhe iteid, 97';, resale, 

drums 

95-97' , druniR, resale 

PirMorbonzeiie, drums 

Djethylaiiiline, drums 

1 Hmethylaniline, drums . , 

Dimtrobenrotie.hbl 

Dliiitroclorbenzenee|)l>l 

Dimtroiiaplitludeii, bbS 
I Mnitrophenol, bbl 

I >ii»it rot oluene, bbl 

I bp oil, 25% , drums 

Diphenvlanunc, bbl 

H-ttcid, bbl. ... 
Metft-phenvlenediamine, bbl. 

Michlersketoni, bbl 

Moiiochlorbenzcne, drums. , . 
Monocthylnnilmo, drums. . . . 
Naphthalene, flake, bbl.. . 
Naphthalene, bulls, bbl.. .. 
Napht.hionate of soda, bbl.. 
Naphthionic arid, crude, bbl. 
Nitrobenzene, drums .... 

Nitro-naphthalone, bbl 

Nitro-tofuene, drums 

N-W acid, bbl 

( >rtho-amidophenol, kegs 
< Irtho-diahlorbonzene; drums 

Ortho-nifrophenol, bbl 

Orthonitrot oluene, drums. . . 

Ortho-toluidine, bbl 

Para-amid oph en ol , base, kegs 
Pora-amidophcnol, HC’l, kegs 
Para-dichlorbenzcne, bbl.. . 

Paranitroaniline, bbl 

Para-nitrotoluene, bbl 

Para-phenylenedianiinc, bbl. 

Pnra-toluinine,bbl 

Phthalic anhydride, bbl.. . . . . 

Phenol, U.8.P., drums 

Picric acid, bbl 

Pyridine, dom., drums 


gal. 

iff" 

11 ). 

II). 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

gal. 

Iff" 

lb. 

1 

lb 


• .25 - 
.28 - 
.80 - 
.70 - 
.75 - 
.57 - 

.45 - 
.30 - 
.22 - 
.80 - 
.25 - 
.26 - 

I 15 * 
1.10 - 
.07 - 
..50 ~ 
.42 - 
.19 - 
.22 - 


.90 
37 
. I*' 

4 

1.00 

.75 

». 75 
1.4 5 
80 

.32 

.39 

.32 

.85 

i?5 

80 

.65 


..35 

.23 

.90 

.29 

.30 

1.20 

.09 

,60 

.43 

.20 

.23 


11). 

.30 - 

.32 

Il>. 

.35 - 

.40 

lb. 

.20 - 

.22 

pal. 

.25 - 

.30 

lb. 

.50 - 

.52 

lb. 

.80 - 

.85 

Mb 

1.00 - 

1.05 

lb 

3.00 - 

3.50 

lb 

.08 - 

.10 

Ih. 

.95 - 

1.10 

iy. 

.08}- 

.084 

ib. 

.09 - 

.09} 

lb. 

.58 - 

.65 

lb. 

.55 - 

.60 

lb. 

.10 - 

.12 

lb. 

.30 ^ 

J 5 

lb. 

.15 - 

h7 J 

lb. 

1.25 - 

1.30 

lb. 

2.30 - 

2.35 ' 

lb. 

.17 - 

.20 

lb. 

.90 - 

.92 

lb. 

.10 - 

.12 

lb. 

.14 - 

.•4 5 

Jb. 

1.20 - 

1.30 

lb. 

1.25 - 

1.35 

lb. 

.17 - 

.29 

lb. 

.70 - 

.75 

lb. 

.60 - 

.65 

lb. 

1.45 - 

1.50 

lb. 

.95 - 

.98 

lb. 

.3? - 

.38 

lb. 

.48 - 

.50 

lb. 

.20- 

.22 

gal. 

nominal 
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Pyridine, imp., drama 

Reaorcirrol, pure, kega.T. . 

R*aR.bM Jr . . . . . 

Salicylic aeid, t«4ij>b|. . . . 
Salicylic acid, Uii.j%,bbl... . 
8 0 1 1 y ® n it naphtha, water- 
white, drums 


Thiocarbanilide, kegs 

Toluidine, kegs 

Toluidine, mixed, kegs.. 
Toluene, tank cars ... . 


Xyiidinea. druma 

Xylene, pure, drums. , 

Xylene, com , drums 
Xylene, com., tanka. . . 

Naval Stores 

Roam B-D bbl 2801b 

Roain E- 1, bbl .2801b. 

Roain K-N, bbl ..280 1b. 

Rmin W.(i -W.W., bbl , .2801b 
Wood roain, bbl. .. .28011* 

Tumentine, spirits of, bbl. . gnl 

Wood, steam dist , bbl ... gui 
Wood, deal dist., bbl. g»i. 

Pine tar pitch, bbl 200 lb. 

Tar, Kiln burned, bbl... 500 lb 
Retort tar, bbl.. . 500 1b 

Roein oil, first run, bbl . . gal 

Roain oil, second run, bid. . . . gni. 
Rosin oil, third run, bbl . gui 
Pine oil, steam dist gal 

Pine oil, pure, dost dist. gal 

Pine tar oil, ref., gal. 

Pine tar oil crude, tanks 
f.o.b Jacksonville, Fla . 

Pine tar oil, double ref , bid 
Pine tar, ref , tlnn, bbl . 

Pinewood creosote, ref , bid 


Degras.bbl 
Grease, yellow, bid 
I.ard oil, Extra No J.bbl, 
Neatsfootod, 20deg bbl 
No I, bid | 

Oloo Htenrine , 

Red oil, distilled, d p. bbl 
Saponified, bbl . 

Tallow, extra, loose 
Tallow oil, aoidless, bbl , 

* Vegetable Oils 

Castor oil, No. 3, bbl. . . 

Castor oil, No. I, bbl.. 

Chinnwood oil, bbl. 

Coconut oil, Ceylon, bill 
< Vflon, tanks, N V 
Coconut, oil, Coelnn, bi*l. . . 

Corn ml, crud#, old., . 

Crude, tanks, (| n b null) 
Cottonseed oil, crude (fob. 
mill), tank# 

Hummer yellow, bbl , 

Winter yellow, bbl 
Ltns«cd oil, raw, ear lots, bbl 
Haw, tank ears (dorn ) 

Roiled, curs, bill (doin ) 

Olive oil, denatured, bbl 
Sulphur, (foots) bbl . 

Palm, Lugos, casks . 

Niger, casks 
Palm kernel, bbl 
Peanut oil, crude, tanks (mill* 

Peanut oil, refined, bid 
Perdlit, hl^ 

Rapcaced oil, refined, bbl . 

Rapeseed ml, blown, bid 
Sesame, bid 

Boys bcanfMaiydinrinn), bbl 


t 

$2.50 - 
1 50- 

$2.75 

1.60 

lb. 

2.25 - 


lb. 

.55 - 


)b. 

37 - 

42 

Ib. 

40 - 

.45 

«al. 

.27 - 

.32 

gal. 

.24 - 


Ib. 

.18 - 

1 20 

lb. 

.35 - 

.38* 

lb. 

1.20 - 

1 30 

lb 

.30 - 

36 

gal. 

.30 - 

«)5 

gal. 

.35 - 

.40 

Ib. 

.47 - 

49 

gal. 

.75 - 

1 no 

gal. 

37 - 


gal. 

.32 



*5 90 - 
6 00 - 
6 20 - 
6 50 
6 00 - 
I 03 
% 

65 - 


.45 • 
.48 - 
.52 - 
.75 
.70 
.48 - 


7 50 
6 10 
I 04 

67 
6 (Ml 

n 00 

12 00 


gid 

32 - 

32} 

gal. 

~ 

75 

gal. 

- 

25 

gal. 


52 

ind 

Fats 


ib 

$0 03;- 

$0 04) 

ib 

06 J 

06’ 

gal 

9() - 

92 

gal 

1 30 - 


gal 

92 

.94 


09 - 


lb 

10.- 

10] 

11. 

10 ; 

It)] 

11. 

07; 


gal. 

94 - 

.96 

Oils 


it* 

$0 14 - 


11 . 

14 1 


lb 

26'- 

2H 

lb 

()9! 


11. 

08' 


II. 

09; 

10 

11*. 

17! 


Ib 

.09} 


lb 

10 


lb 

121 

1 3 

11* 

M} 

13} 

gal 

1 1? - 


gal 

1 07 


gal 

1 14 


gal 

1 It) *- 


II. 

08} 

09 ‘ 

11* 

07}- 

07} 

11. 

(17 - 

.07} 

lb 

08} 

Oft ; 

lb 

.13- 

13} 

lb. 

.16}- 


11. 

15] 

if*’ 

gal 

83 - 

84 

pal 

88 - 

89 

II. 

M! 

12 

lb 

17} 

12] 

11* 

. 091 

10 

lb 

|0]-. 

10] 


Tank,!. ob Pacific cm 
Tank, (f o b. N.3 .)* 

Fish Oils' 

Cod, Newfoundland, bbl gal $() 70 

Menhaden, light pressed, bid. gnl 76- 

White blenched, bbl gal 78- 

Blown.hbl . • ga! 82 - 

Crude, tanka (f o 1* tusfon) pal 50- 
Whalc No. I crude, tanks, • 

coast lb - 

Winter, natural bid gal 7c . 

Winter, blenched, h^ 1 K ul 7<» . 


$0 72 


Coconut cuke, bugs. 
Copra, 1 


Li nseed cake, bags 
AJiisetni meal, bags 

Dye & T; 

Albumen, blond, bid 
• Albumen, egg, tech, k 
( 'oebneal.bags, . . 

( 'uteb, Borneo, bales 
Cuteh, Rangoon, bah 
1 >extrine, corn, bags. 


Oil Cake and Meal 


Divwlhi, nags, 

Fustic, sticks 

Fustic, chips, bags... 

Logw oixt, sticks 

Logwood, eliips, bags, 
Bumnc, leaves, Sicily, 


ton 

$30.00 -$3I 

00 

r s, (<' 1 f ) lb. 

.04}- 

05 

oast. ... lit. 

04}- , 

.04} 

> b. nulls ton 

38 00 - 


ton 

34 00 - 


tun 

36 no - 


tinning Materials 


ib. 

$0 45 - $0 

50 

keg. . 11. 

.90- 

95 

lb 

.33 - 

35 


.04] - 

05 

es . . . Ib. 

. 13 - 

13} 

. 100 lb. 

3 69 - 4 

01 

.100 lb. 

3 99 - 4 

09 


ton 

ton 

lb 

toil 

lb. 

ton 


38.00 - 39.00 

30. 00 - 35 00 

.04- .05 

26.00 -,30.00 

021 - , 03 * 

70 00 - 72 00 


Sunfac, ground, bags ton 

Sumac, domestic, bag* . ton 

Ht a|cb, corn, hags 1 00 lb. 

Tapioca flour, bags lb. 

Extracts 

Archil, cone., bbl lb 

Chestnut, 25% tannin, tanks, lb. 
Divi-diVi, 25%, tannin, bbl. . , lb. 
Fustic, crystals, bbl. lb 

Fustic, liquid, 42°, bbl lb 

Gambler, liq ,25% tannin, bbl. lb 
lfematine crys , bid lb. 

Hemlock, 25% tannin, bbl . lb. 
Hypernic, solid, drums. . . lb. 

Hypemic, liquid, 5 1 °, bbl Ib. 

Logwood, crys.. bbl. . .. lb. 

Logwood, liq , 5 I % bbl .. Ib. 
tjuebracho, sblid, 65% tannin, 
bbl. ... 

Sumac, dom., 51°, bbl. 


$65 00 -$67 00 
40.00 - 42 00 
2.97 - 3 07 
06 - .061 


$0.17 - $0.18 
.02- .03 

. 04 - .05 

. 20 - .22 

.08- .09 


*• 

Dry ColoVs 


.14 - 
.04 - 
.24 - 
.10 - 
18 - 
.09 - 

• 04J- 
. 061- 


.18 

.05 

.20 

.10 

.05 

.07 


Blacks- Carbongus, bugs, f o.b. 
works lb 

Lampblack, bbl j|> 

Mineral, bulk . . ton 
Blues -Bionze, bbl. , lb 

PruHsiun.bb] ... jb 
l ltruinarme,4»bl lb 

Browns, Hiemm. Ital ,bbl ib 

Sienna, Domestic, bbl lb 

Umber, Turkey, hhl lb. 

Greens-(’brome, C P Light, 
bbl lb 

Chroim , commoieiul, bid lb 

Paris, bulk » ib 

Reds, Ciirnune No 40, tins lb 

Oxide red, ( asks lb 

Pam toner, kegs jb 

\enmlion, English, bbl . lb. 
Yellow , ('liroine, C P bids Jb 

( teller, I* rench, casks jji. 


Waxes 


$0 20 
12 
35 00 
.55 - 
55 - 
08 - 
06 - 
• 03}- 
04 - 

32 - 
.12 - 
.30 - 
4 50 - 
10 - 
I 00 - 
1.30- 
.20 - 
-02J- 


$0 24 

,40 
45 00 
60 
60 
.35 
14 
04 
.04* 

34 

• I2| 
,35 
4 70 
14 
I 10 
I 32 
21 
03 


Bnvberrv, bid Ib 

Bocrwiix, cruth , bags lb 

Beeswax, refined, light, bags . |l> 

Beeswax, pure white, eases jb 

( 'undellda, bugs, j|> 

Carnaubu, No I, bags jb 

No. 2, N'oitli Country, bags jb. 

No, 3, North Country, bags lb. 

Japan, eases . , || ,. 

Montun, ei wde, bags 11*. 

Parafbm, crude, match, 1 05- 
110 nip. .. lb 

Crude, scale 124-126 m p , 
bags . Ib. 

Ref , 1 18- 1 20 in |> .bags jb. 

Ref , 125 m p , bags jb. 

Ref. 128- 130m p .bags. lb. 

Ref., 133-135 m p , bags Ib. 

Ref , 1 35- 137 m p , bags lb 
St earic acid , sgle nreaset 1, bags II* 

1 burble pressed, bags lb. 

Triple pressed* bags . ib. 

Fertilizers 

Ammonium sulphate, bulk, 
fob works. . 100 lb 

F a s double bags 100 lb 

Blood, dried, hulk unit 

Bone, raw, 3 and 50, ground . ton 
Fish scrap, dom , dried, wks. unit 

Nitrate of soda, lings 100 lb. 

Tunkagi, high grade, f o h, 

Chicago unit 

Phosphate rock, f o b. mines, 

1 loi Ida p. bide 68-72%. ton $4 00 - $4 

Tinnesaei, 78-80* , ton 8 00 - 8 

Potassium muriate, 80% , bugs ton 34 55 - 

Potassimn sulphate, bags basis 
, q «l"e ton 43 67 - 

Double manure salt . ton 25 72 - 
Kninit ton 7.22-... 


$0 30 - 
20 - 
. 32 - 
.40 - 
. 20 } 
42 - 
23 - 
. 18 }- 
. 16 - 
.04*- 

.04 - 

. 021 - 
.03 - 
.03}- 

♦ 03*- 
.04’- 
.05 - 

ill 1 : 

♦ 144- 


$0 32 

21 

34 

41 

. 21 } 
,43 
23} 
. 19 
.16} 
.04} 

.04} 

.03 
• 03} 

.*!! 

-°A 

'. iz, 
.133 
.14} 


$3 25 - $3 30 

3 85 - 3 90 

4 00 - 

27 00 - 30 00 
3 75 - 

2 45 - 2.52} 

3 60 - 3 70 


Crude Rubber 


$0 28}- $0 
.26 . 
261 - . 

•28 - 
281- 

ii 

27 - 
.28 - 


$0 


Para — Upriver fine lb. 

Upriver coarse . ..lb 
Upriver phucIio ball. ib 

Plantation -I irst latex erepo 11* 

Ribbed smoked sheets jb. 

Brown erepo, tlnn, 

clean lb. 

Amber crepe No. I.. lb. 

Gums 

Copal, Congo, amber, hags lb $0 12- 

l.ust Indian, bold, bugs. . jb. 23 - 

Manila, pale, bags Ib 20 - 

P|Utttmk, No. I bags. . ib 20- 

Damar, Batavia, eases . ib .27}- 

Hingapore, Nd I. eases lb. . 34 - 

Singapore, No. 2, eases lb , 22 - 

Kauri, No. l.cases ,. . Jb. .65- 

Urdinarv chips, eases . . ib. ,20- 

Manjak, Barbados, bugs ... ib. .09 - 

Shellac 

Shellac, orange fine, hogs . Ib. $0 61 - 
Orange superfine, bags.. ib. ,63 - 

A. C. garnet , bags.. , Ib. nominal 

Bleached, bonedry . . lb, .70- 7 

Blenched, fresh. jp. .58 - 

T. N.,ba*a lb. 58- 

Miscellaneous Materials 

Asbestos, crude No. 1, 

f.o.b., Quebec sh.ton $500,00 


28} 


Asbestos, shingle, f.o.b M 

Quebec ah. ton $65.00 - 

Asbestoe, cement, f.o.b., * 

~ Quebec ah. ton 20.00 - 

Barytes.grd.. white, Lob. 

mills, bbl net ton 16.00- 

Barytes. grd., off-color, 

f.o.b. mills bulk.. .netton 13.00- 

Barytes, floated, f.o.b. », 

fit. Louis, bbl netton 28.00 -. 

Barytes, crude f.o.b. 

mines, bulk net ton 10.00- 

Casem, bbl., tech lb. .174- 

China clay (kaoiiu) crude, 

f.o.b Ga * .netton 7 00 - 

Washed, f.o.b. Ga net ton 8 00 - 

Powd., f.o.b. Ga. .. netton 14 00 - 

Crude f.o b. Va net ton 8 00 - 

Ground, f o b. Va. . net ton . 14 00 - 

Imp., lump, bulk .net ton 15.00- 

Imp., powd . netton 45 00 - 

reldspar, No. I pottery . .ltngton 6 00 - 

No. 2 pottery . . .long ton 4,00- 

No. I soap .... long ton 7.00- 

No. I Canadian, f.o.b 1 

„ null long ton 20.00 - 22.10 

Graphite, Ceylon, lump, first 

quality, bbl lb. .06}-. .. 

Ceylon, chip, bbl , ... lb. .05}- 

High grade amorphous 

„ crude ton 15.00 - 35.00 

Gum arable, amber, sorts 


$85.00 

25.00 

20.00 


M.00 

.18* 

9.00 

9.00 

20.00 

12.00 
20.00 
20.00 
50.00 

7.00 

l 50 

7.50 


bags 


lb. 


Gum tragacanlh, sorts, bags . .lb. 

No. I, bags . lb. 

Kieselguhr, f.o.b Cal ... . ton 

Fob.N Y.. . ton 

Magnesite, crude, f o b. Cal ....ton 
Punuce stone, mm , casks .. Jb. 
Dom,, lump, hoi ib. 

Dom., ground, bbl , . ib. 
Hjlieu, glass sand, f o b Ind . .ton 
Silica, sand blast .fob Ind ton 


fob 111 

Silica, bldg, sand, f o b Pa 
Soapstone, course, f o b 
bags . 

Talc, 200 mesh, fob, Vt , 
bags . . 

Talc. 200 mesh, fob Ga., 
bags ... 1 

laic, 200 mesh, f o b Los 
Angeles, bags 


Pennsylvania. 

Corning 

Cabell 

Somerset 

Illinois 

Indiana 

F ami Oklahoma 28 < 
California, ueg and up 


Mot or gasoline, steel bbl.s 
Naphtha, V. M. A P deod, 
steel bbls . 

Kerosene, ref tank wagon 
Bulk, W W exjsort . 
Lubricating oils’ t 

Cylinder, Penn , dark 
Bloomleps, 3()(ii 31 gruv . 
Paraffin, pale . . . 


♦ 14}- 
.48 - 
1.50 - 
4u 00 - 
50 00 - 
14 00 - 
.03 - 
,,.05 - 
06 - 
2 00 - 
2 50 


.15 

.56 

1.60 

42.00 

55.00 

15.00 
.05} 
.05} 

o 07 

2 5(1 
5 00 


Petrointuni, amber, bbls. , . . 
Paraffine wax (see waxes) 

Refractories 

Bauxite brick, 56% Al^Os, fk»b. 
Pittsburgh 

Chrome brick, f.o.b. Eastern ship- 
ping points 

Chrome cement, 40-50% O 2 O 3 . 
40-45%, « CrjOj, sucks, f.o b. 
Eastern shipping points. . 
Fireclay brick, 1 st quality, 9 -in. 
t shapes, f.o b Ky wks 
2nd. quality, 9-in. shapes, f.o.b. 
w r ks 

Magnpsite brick, 9-i», straight 

(f o.b. wks.) 

9-in arches, wedges and keys. 
Scraps and splits . . 

Silicai brick, 9-in. sues, f.o b. 
Chicago dist net 

Silica brick, 9-in. sizes, f.o b, 
Birmingham district . . 

F o b. Mt Union, Pa. . 

Silicon carbide refract, brick, 9-in. 


ton 

17 00 - 

17 50 

ton 

2 00 - 

2 75 

ton 

7 00 - 

8 00 

ton 

6 50 - 

9 00 

ton 

7 00 - 

9.00 

.ton 

16 00 - 

20. 00 

Oils 

)\ ells 

bbl 

$3 25 - 

3 50 

bbl 

1 85 - 


bbl 

1 9 1 - 


bbl 

1 75 - 


bbl 

1 97 - 


bbl 

1 98 - 


bbl 

1 30 - 


bbl. 

1 04 - 


Etc. 

gal 

$0 21}- 


gal 

20}- 


gal 

14 - 


gal. 

07 - 


gul 

22 - 

25 

gal 

18}- 

20} 

pul 

24 

.26 

gul. 

.22 - 

.24 

lb 

.05 - 

.05* 


ton 

$45-50 

ton 

ton 

50-52 

23-27 

ton 

23.00 

1,000 

40-46 

1,000 

36-41 

ton 

ton 

ton 

65-68 

80-85 

85 

1,000 

48-50 

1.000 
1,000 

1.000 

48-50 

42-44 

1 , 100.00 


Ferro- Alloys 


$200.00 -$225.09 


11* 

.12 - 


:!j‘ 


Ferrotitanium, 15-18% i 

f.o.b. Niagara Falls, v 

^ NY. ton’ 

Ferrochromium, per lb. of 

Cr, 6-8% C lb. 

4-6% C lb. 

Ferromanganese, 78-82% 

Mn, Atlantic seabu. * 

duty paid.. ... gr.ton 125.00 - 

Spiogeleuwm, 19-21% Mn.. gr. ton 40.00 - 

Fcrromolybdenum, 50-60% 

Mo, per lb Mo lb. 2.00 - 2.50 

Ferrosilicon, 10-15% gr. ton 48.00 - 50 . 00 

50% gr.ton 95.00 - 

75% gr.ton 150.00 - 160.00 



June 11, 1923 


CHEMICAL AND METALLURGICAL ENGINEERING 


1055 


Ferrotungsten, 79 - 80 %, • 

per lb. of W lb. 

• it erv>7 


*0.90- $0.95 

6.00 - 

3.50 - 3.75 

Ores and Semi-finished Products 


Ferro-uranium, 35-50% of 

U. per lb. of l T lb. 

Ferrovanadium, 30-40%, 

# per lb. of V Ib. 


bauxite, dom. crushed, 
dried, f.o.b. shipping 

poniLH a ton 

Chrome ore Calif, concen- 
trates, 50% mm. C'r,Oj. ton 
C i f . Atlantic seaboard . . . ton 
Coke, fdry., f.o b. ovens . . ton 
Coke, furnace, f o b ovens . ton 
Fluorspar, jroivcl, f.o.b. 

mines' Illinois.. , ton 
Unicode, 52% TiO^ . lb. 

Manganese ore, 50% Mn, 

c l f. ifllant ic seaport .. unit 
Mangauese ore, chemical 
(MnOfl . .. ton 

Molybdenite, 85% MoSjj, 
per lb. MoSj, N Y. lb 

Mnnasite, per unit of ThOj, 

• e i f , Atl. seaport. . . lb. 

Pyrites, Span., tines, c.i f. 

Atl seaport . unit 

Pyrites, Spun., furnace sire, 

c i f. Atl seaport .. . unit 
Pyrites, dom fines, f o b 

mines, (In unit 

It utile, 95%, TiOjt . lb. 

Tungsten, neheellte, 60%, 

W()j and •ver, per unit 
WOj . . 

1 ungsten, wolframite, 60*',', 

WOj and uyer, pei unit 
WO s * 

Uranium ore (earnotilc) ])er 
lb of UjOh .... 

Uranium oxide, 96%, per Hi 

iy>„ . ib 

Vanadium pent oxide, 99% . lb. 
Vanadium ore, nor lb Vj( >r, lit 
Zircon, washed, iron free, 
f o.b. Pablo, Fla .. . lb. 


$6.00 - $9.00 


22 00 - 
20 50 - 
7 00 - 
6 00 - 

20 00 - 
. 01 *- 

.33 - 

75 00 - 

.65 - 

.06 - 

■14- 

•111- 

12 

.12 


23 00 

24 00 
7 50 
6.50 

21 50 

.011 


80 00 
.70 
08 
.12 
.12 


unit 8 50 - 8.75 


unit 

lb. 


8 00 - 

3 50 

2 25 
12 00 - 
I 00 -. 

.04J- 


8 25 
3 75 


2 50 
14 00 


Non-Ferrous Materials 


Coppei .electrolytic . . . 

Aluminum, 98 to 99%. 

Antimony, wholesale, Chinese and 
Japanese . 
t Nickel, virgin metal 
Nickel, ingot and shor 
Monel metal, shot and blocks 
Monel metal, ingots 
Monel metal, sheet bars 

hiti, 5-ton lots, Straits 

Pond, New York, spot 
licad, K St Louis, spot . 

Zinc, spot, New York 
Zinc, spot, L St Louis 


Cents per Lb 
15 151 
25 26 

7 i 7 ‘ 

28 30 
30 

32.00 
38 00 
45 00 
42 50 
7 25 
7 CO 
6 65 
6 30 


Other Metals 


Silver (commercial). 

( ’adnmim 

bismuth (5001b lots) . 
Cobalt . . 
Magnesium, ingots, 99% 

Platinum 

Iridium .. 

Palladium 

Mercury f. . 


7511). 


$0 65 
1 . 00 
2 55 

2 65(o > 85 
1.25- 

114 00 

260 00(u 275 00 
80 U0 
67 00 


Finished Metal Products 


Copper sheets, hot rolled 

Copper bottoms 

Copper rods . . 

High brass wire 

• High brass rods 

Low brass wire 

Low brass rods 

Hraeed brass tubing ... 

« 13rased bronze tubing . * . 

Seamless oopper tubing 
Seamless high brass tubing 

OLD METALS— The following 
purchasing prices in cents per pound 
Copper, heavy and crumble. . 

Copper, heavy and wire 

Copper, light and bottoms . . 

Lead, tea 

Brass, heavy f . . . 

brass, light i 

No. I yellow brass turnings . 

Zinc if.... 


W arehouBc 1 ’nee 
Cents r»er Lb. 
24 25 
29 75 
*25 25 
19 37 J 
17 00 
21.10 c 
22 00 

24.25 
29 00 

25.25 
23 50 

arc the dealers' 

II.60WMI 8 
II 50(o M 6 
10 00(wl0 I 
5.7566 6 0 
3 5066 3 7 
6 50(4 6 7 

5 75(4 6 0 

6 75(4 .70 
3.75(4 4.2 


Structural Material 

The following base prices per 100 lb. are for 
structural shapes 3 in. by i in. and larger, and plates 
i in. and heavier, from jobbers' warehouses in the 
et ties named: 

New York 

Structural shapes $3 29 

Soft steel bars 3.19 

Soft steel bar shapes 3*19 

Soft steel bands 3.29 

Plates, i to I in. thick . 3.29 


Chicago 

$3.14 

3.04 

3.04 

3.19 

3.14 



Industrial 

Finantial, Construction and Manufacturing News 


Construction and 
Operation 

Alabama 

Birmingham — The Naphthalene Vroducts 
Co., recently organized with n capital of 
$250,000, has tentative plann under con- 
sideration for the count ruct lan of a new 
plapt for the production of naphthalene nnd 
other chemical specialties. W U. Hadhnm 
and C. |» Ilorty head the company 


. California 

Watsonville — The F< iVo Paint & 1'lg 
incut Co . operating a plant near Wutson- 
ville I’m the production of red oxide of 
iron, etc, has plans I’m the Installation of 
additional equipment at its plant for con- 
Mdeiable 1m l ease in output 

Vinti'kv Tin- A F Gllmnic Co.. 21<> 
Mi I 7 1 1 1 St . Los Angelra, oil products is 
at i aiming tm the pm chase of a local site 
I’m the construction of a new ml refine r\ 
t“-l inia led to tost about $(*11,(101) 

S\\ r Francisco - The J. I> and A 13 
SpreiKcls Securities Co, updating 1 the 
Western Sugai Kellnery, 2 Fine St , will 
commence the construction of a new 1-slorj 
concrete building at the plant to cost ap- 
proximately $24 5,000 

Watsonville- * K T Hornlc, Salmas, 
Calif., has acquired piopmt.v at Main ami 
Ford Sts , as a site for a new plant for tin 1 
manufacture of hollow connote pioducts 
and other cement specialties 

Lincoln — Gladding, McHcan & Co, 
Crocker Iildg , San Francisco, have corn- 
moiled the installation of a continuous 
tunnel kiln at their local pottery, 365 ft 
lonfc, and will make other additions and 
impi oveincnts for tin* pioductlon of looting 
till* prodia ts • 

San Dikuo — The Vitrified Products Corp 
has awarded a imitract to Lingo & lierg- 
stroiu. Timken Hldg., for the erection of tin 
initial Inilldlngs for its proposed new plant 
at Old Town, near San Diego, estimated 
to cost about $75,000 Tin* equipment in 
stall.ition will be arranged at an cailv 
date George W Hummer is general man 
ager # 

Florida 

Tampa- — A fertilizer manufacturing com 
pany, represented by the Chemical Con- 
struction Co, Charlotte. N C., Peter S 
Gilchrist, president, lias plans in prepara- 
tion for the construction or a new phosphate 
plant on site along the Hillsborough River 
It will consist of a number of buildings, 
w ith power house, and equipped for the 
manufacture of superphosphate. • about 4 1 
to 17 per cent pure The plant with ma- 
ehinery will cost in excess of $1,000 Odd 
The local Board of Trade is Interested in 
the project 


t Illinois 

DkcatUK — T he A E Staley Mfg Co 
Geddis Lane, manufacturer of corn starch, 
etc . IS having plans prepared for the erec- 
tion of a 3-story addition, 70x126 ft., on 
7th St. estimated to cost about $55,000 
Fayvillk — F ire, Mav 20. destroyed two 
buildings at the plant of the Hercules 
Powder Co. An official estimate of loss 
has not been made It Is planned to rebuild 
Chicago — The Chin Chin Chemical Co., 
comprising a recent reorganization of the 
National Chemical Co., 710 North Wells 
St., has plans under way for the erection 
of a new plant on 10-aerc tract of land 
acquired at Jnglcside Ave. and 138th St., 
Dolton district. It will be 2 -story, esti- 
mated to cost about $300,000, with machin 
cry. Bids will be asked at an early date 
Josepn T. Hutton is president. 

Chicago -— The Archer-DaDieis-Midland 
Co., comprising a recent consolidation of 
the Archer-Danlole Linseed Co., Minne- 
apolis. Minn, and the Midland Linseed 
Products po„ Chicago, has taken over the 
plant of the last noted company at Kings- 
bury and Blackhawk Sts,, 200x400 ft for 


a consideration of $150,000. The factory 
will be Improved and developed to maxi- 
mum production. 

Louisiana 

Buzamctit The Calcasieu Mfg, Co., 
manufacturer of pulp and paper products, 
is planning fot enlargements In its plant 
to increase the capacity from 10 to 20 
tons per dav The company recently in- 
creased its capital from $250,000 to $850,000 
foi expansion « 


Maryland 

Baltimore -The Bethlehem Steel Corp., 
Bethlehem, l'n , Is perfecting plans for the 
installation of a new silica gei plant at it* 
Sparrows Point works, for the recovery 
of benzol fiom coke-oven gas. The equip- 
ment will include a department for the 
refining of benzol 

Massachusetts 

Boston The Boston Tottery Co., 162 
Condar St , has filed plans for the erection 
of n new addition to Mh plant to cost about 
$17,000 It is purposed to Install additional 
equipment 

Woiihun — F ire, May 28. destroyed a por- 
tion of the plant of the Crescent Tanning 
Co. with loss estimated at about $160,000. 
including machinery. It is planned to 
jehulld. 

Cam ni<u*ui.> The Essex Braas Foundry v 
Univcrsitj, Boston, has acquired* property 
at Main and 6th Sts., Cambridge, totaling 
about 20,000 sq ft., as a site for a new 
foundry, for which plans will soon bo 
pi (‘pared 

Michigan 

Battlm Creek The Sinclair Oil Refining 
Co. lit West Washington StT Chicago. 111., 
is planning for ihe construction of h new 
oil storage and distributing plunt on local 
site, estimated to cost about* $75,000, In- 
< hiding equipment 

Guano Hai-ioh - The La Mar Pipe & Tile 
Co, recently organized/ with capital of 
$200,000, has construction under way on a 
o ( *w plflid In the Lu Mar section for the 
manufacture of cement tile, pipe and kin- 
dred prmlmtK It Is estimated to cost In 
excess of $80,000 with machinery. J, Kent 
Wilson is general manager. 

Muskegon Hkiuuth— T he Stroh Alumi- 
num Co.. 232 Chene St., Detroit, has ten- 
tative plans under consideration for a new 
local plant. Application has been made 
to the Muskegon Board of Commerce for 
a suitable site The company is allied with 
tin- fctroh Castings Co j 

Missouri 

St Bilim 'ft#* Warren Steel Casting 
Co , 3400 Maury Ave , has preliminary plans 
under consideration for tne rebuilding of 
the portion of Its foundry destroyed by 
fire, May 23, with loss estimated at about 
$42,000. including equipment, 

*New Hampshire 

Nashua Tin* Boston & Maine Railroad 
Co , North Station, Boston, Mass., will 
have plans preps red nt once for the con-' 
struotJon of a new chemical tie-treating 
plant on local site, comprising about 80 
acres of land, recently acquired. Complete 
machinery will be Installed for crbosutlng 
and kindred operations. The plant Is esti- 
mated to cost close to $100,000, with equip-”- 
ment. A 


New Jersey 

Trenton- The Trenton Flint A Spur Co.. 
Academy and North Montgomery Sts., has 
filed plans for the erection of a new 1 -story 
plant on Marian St., to be equipped for 
pulverizing, sorting, etc. 

Tiuxj.irgHUKG — Fire, May 29, destroyed 
a portion of the plant of the J.T. Baker 
Chemical Co. An official estimate of loss 
has not been announced Jt is planned to 
rebuild at an early date. 

JgBSEY City — R obert GrlUIn * Co„ 151 
West Side Ave., manufacturers of wall 
paper, have awarded a contract to W. H. 
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* 

& F. W. Crane, Journal .Square, for the 
erection of a new 2-story plant addition. 
50x800 ft., on West SOL- Av**, estimated 
to cost approximately $100,000, Tncluding 
equipment. C. II. Ziegler, 75 Montgomeiy 
.St., is architect. 

Newark --The May Chemical Co., 204 
Niagara St, manufacturer of chemicals, 
colors, etc., has acquit cd through the 
Bernard Trading Co, a holding company, 
property adjoining its plant at 200-202 
Nlugam 8t.<. 50x100 ft It is planned to 
build an addition to the plant in the near 
future. lJr. Otto May Is president. 

New York 

Horn JCHTKii — The F B ltae Co, foot of 
Ambrose St,, manufacture! of oils, paints, 
ete,, bus preliminary plans undei i otisuler.i- 
tioji for the rebuilding of the portion of its 
plant destroyed by fire, May 25, with loss 
estimated at. $350,001), including buildings, 
equipment and stock. 

Troy — T he Manning Abrasive Co, In* . 
20 Murray St, New Yoik, is cotisidcilng 
the construction of a new plant in I In 
vicinity of Troy for the manufacture of 
sandpaper and other abrasive* products, 
■estimated to cost close to $150,000, with 
machinery. The company is now opeiating 
a plant at Wut«rvlict, N. Y. 

Ohio 

CiUMiK'OTHE- - Thf Thtckcye Tib* Co, ro- 
contlv organized under Drdawarc* laws with 
capital of $250,000 has plans for the con- 
struct Ion of a now local plant for the pumu- 
faeluio of tile and kindred ceramic prod- 
ucts. Seven kilns will be installed. Tin 
works will cost close to $75,000, including 
equipment John C Strayer, York. Pa. is 
president, and J J. Carter, forme) 1v con- 
nected with the Wheeling Tile Co., Wheel- 
ing, W. Vu., pl^nt superintendent. 

Cleveland - The Master Builders Co. 
l'nion Bldg, Cleveland, manufacturer of 
Mpctial chemical-iron nratei lal for use m 
connote reinforcement, has preliminary 
plans under consideration for the ivbuild- 
Ihg of the portion of its plant destroyed 
hv the, May 22, with loss estimated at 
$100,000, including buildings and equipment 

Semrinu — The French China Co is pei 
feeling plans for onlai gements in Its plant, 
including tin* const luct Ion of m*\\ decomt- 
ing kUns and the installation ot additional 
equipmenl. # 

"Pennsylvania 

Bentley arm nos New inter ests have 
acquired the plant and property of tin 
Eagle Paper Mill Bentley Springs. near 
Frccktnd, Plans an* in progress for le- 
tnodellng and Improving the null foi * on- 
aldcrildc Increase In production 

Washington Flu*. May 20, deployed 
a portion of the plant of the Beavei Kcfin- 
ing Co . UendeiHon A\* . rn uiufac turn of 
refined petroleum tuodu ts, with loss ("'ll 
mated at close to $r»00,iiiiii, l - hiding equip- 
ment It is planned to Rebuild at an earlv 
date 

Nkw r*A HT1.R— -Tin* Seibetllng Rubin* Co 
has tentative plans urulei consideration for 
enlargements at Its local plant to ln< rea^c 
th<* capacity from $00 to about 2.500 tires 
per day It 1.4 purposed to Install additional 
equipment. r 

Philadelphia — The leather Prodmts 
Co, 1150 Adams St. Fi kirkford has ar- 
rang'd for the removal of its plant to a 
new factory at Way .a* Junction, where 
additional equipment will he provided for 
c onsidornble inn ease, in the manufacture 
of c hemical h*athei piodmls ,\ S Hull 
is president. 

JKNiv intown- 'Die Put mastic Oo . leeetdh 
foi tried under Delaware laws with eapit.il 
of $250,000, has construction in progress 
on a new local plant for tin manufacture 
of paint and alllliated products It Is pur- 
posed to commence operations early in July 
Martin 11. Jacobs Is president and J p 
Fa i her, secretary and treasurer. 
r NtvW f’AHTLK -The Slieirango Pottery Co 
will make enlargements in its plant and 
install additional equipment for consider - 
able increase in production Three addi- 
tional kilns will be built The company 
has arranged for an Increase in capital 
fronv $230,000 to $750,1)00 foi expansion 

South Carolina 

Honba Path™ The llonea Path Oil Mil! 
Co. has plana under consideration for the 
‘construction of a new' cottonseed oil mill. 

Tennessee 

Sion ai, Mountain — The Signal Mountain 
Portland Cement Co. has work nearing 
completion on Its new local cement manu- 


facturing plflnt and plans to finish the 
m.uhinrry installation during July. The 
plant will represent an investment of close 
to $3 000,000 It will have a capacity for 
handling 12.000 bid of material a day. 

Colorado City — The Tubboek Cotton Oil 
( o has work m progress on a new cotton- 
■ Mid oil null, four-press type, estimated to 
Mist about $200,000, Including machinery. 
At a hi or date it is planned to increase 
tile plant to an eight-proas mill, doubling 
t he initial output 

Kan OKU The Baltic Gas Co. has plans 
dealing completion for the construction of 
a raw' gasoline-refining plant, estimated to 
rest do.se to'$‘J0,000, with equipment It W 
Thomas, TO I) Finney and Charles Terrell 
head the company 

Dat'las- Tire Dallas Pottery Co. has ac- 
quit cd a tract of about 7j acres of land in 
the Love Industrial Field, and plans for 
the t rectum of a new plant to <ost about 
$7 a.iioo, including equipment. Work will be 
i orrirnerx cd at an early date. Taylor Jack- 
son is general manager » 

c Virginia 

CjnwoTEAOtiE — The Assateague Fish, Oil 
£ l«Vi tilizer Co 1ms been reorganized and 
will succeed to tin* plant and business of 
the (ompaiiy of the same name The new 
organization is capitalized at $560,000; it 
will make extcnslAns and improvements at 
the fertilizer mill and plans to eommenec 
operations at an early dale William J 
Highlleld, Wilmington, Del , Is president, 
and Edward W. Pyle, secretary and trea.s- 
m er. 

Washington 

SFvm.W- -The Campbell Oil Co. Shelbv 
Mont , represented by Kay M. Wardall 
and Winter S. Martin, D C Smith Bldg.. 
Seattle, has tentative plans under consider- 
ation for tin* erection of a new oil-refitting 
plant on silt* now' being selected at Seattle, 
to la equipped for an Initial daily output 
of about 1,000 bbl. per day. 

West Virginia 

\\ heeling - The West Virginia Match 
Co, lecenth formed with a capital of 
$."*0ii,noo, has plans near mg completion for 
the i oust nation of a new local plant esti 
m. ilt il to cost m excess of $100,000 Includ- 
ing machine?}. A site has been selected 


New Companies 

St Doris Dttiioponk Co , St Louis, 
Mo , hthopone and chernn al protlu* ts , 
$350,000 Incorporators Fannie! C Carter 
and E A Giblin, both of St Louis 

Err, ton Chemical Works. Inc.. Brook- 
Ivn N \ , chemicals and chemical byprod- 
ucts, $50 000 lneoi poratoi ,s K E Slav- 
tiTn, 1*’ S Johnson and M \V Lennon 
Representative C.ildwtll A Polhermis. 50 
Church St, New York. 

Chapman on. & Refimno Co, Hoorn 
1121. 20 South La Salle St,. Chicago. Ill , 
i dined oil prod ut t.s , $10,000 Incorpora- 
tors Kay c Chapman, W I Power and 
Theodore C Kietznmn 

John M Cauheumik, 1 n«\. Chelsea Mass,; 
fiber board, le.it her board and kindred prod- 
ucts, $70,000 A D Cairetabe. Swamp- 
*- olt, Mask , president ami treasurer, and 
John \ l' irreeabe v ice-presolt'iit 

(,1'MITE Co, INC , Jersey City, N. J. ; 
paint. t anti varnishes. $100 000 lncorpo- 
i a tor s Alfred <» Kellogg. Eiank B Ver- 
miha, ti.nd John .) Field, 3d, 1 Pnion St, 
Jersey Ci.y Tin* last noted r.s ref esenta- 
tive 

Amalgamated Rthbek Co. Akron, () , 
r libber piodiKfs, $10,000 Ineorporattirs 
Arthur I, and Edwin C Abt, both of 
Akron. 

1 'INK II AM ClIKMlCAL Corp , Brooklyn, 
N Y : chemicals and chemical byproducts, 
$10,000 Im*orporato M s : M M Siegel, S M. 
Louis an<l A.' E Ro.aenberg. Representa- 
tive- (1 H Curtis, Jr., 51 Chambers St, 
New York 

Rich arp Haworth. Inc.. Providence. 
It 1 , chemicals and chemical byproducts ; 
$25,000 Incorporators: Harold A. Woaver. 
Edward C Stiness and Kiehard Haworth. 
130 Fountain St, Providence The last 
noted is representative. 

Motorkool Oil Co. Wilmington, Del, ; 
refined petroleum products ; $500,000 The 
company is represented bv the Colonial 
Charter Co., Ford Bldg, Wilmington. 

Lktthrman Ritubkr Works Inc.. Sin 
Antonio, Tex. ; rubber products ; $30 000. 
Incorporators: J. H. and M. W. U*tterman, 
and J. T, Meyers, all of San Antmnio. 


Newman Oil Co., Okmurgee, OKia. ; re- 
fined oil products; $600,000. Incorporators; 
William C. and Thomas A. Newman, and 
Dwight Richardson, all of Okmulgee. 

Larkheskn Chemical Works, Inc., Wil- 
mington, Del. ; chemicals and chemical 
byproducts ; $300 000. Representative : Colo- 
nial Charter Co., Ford Bldg., Wilmington. 

Gordon Chemical Co.. Inc,, Foxboro, 
Mass.; chemicals and chemical byproducts; 
$250,000. Lewis Marks is president; ana 
Nathan Haffer, 80 Gwen St., Boston, Mass., 
treasurer and representative. 

J. M. IIuber. Inc., West 2nd St. and the 
Hudson Boulevard, Jersey City, N J. ; 
printing and other inks, etc. ; $500,000. 
Incorporators: Joseph M. Huber, Hans W. 
Huber and Walter Gundlach, 

Industrial Oil Co.* Inc , East Provi- 
dence, R, i ; refined oils; $50,000 Incor- 
porators: W. S Canton, Simon Norman 
and John W. Canton, Jr., 80 Ivy St, Prov- 
idence. The last noted is representative 
Lloyd & Klapp, Inc., Philadelphia, Pa.; 
soap products; $10,000. Edward M. K. 
Klapp, 1716 Spruce St, Philadelphia, is 
treasurer and representative. 


Pittsburgh Powder & Supply Co , Pitts- 
burgh, Pa.; explosives and powder, being 
organized under state laws, application for 
a charter will he made on June 11. Incor- 
porators. Charles G. Lane, Jr, John B. 
Nick las, Jr., and Leonard Balter Repre- 
sentative : Roland A Mcl'rady, 1130 Park 
Bldg, Pittsburgh 


Ruhberhtone Flooring Corp , New' York, 
J Y ; composition rubber products; 
50,000. Incorporators: J Sehede and G C. 


Bastrop Glass Co. Winchester. Ind. ; 
glass products; $100,000. Incorporators : 
< buries W. Bowman, Stuart Pierce and 
James H Moioncy, all of Winchester. 


< HAMELKON Co, New York, N Y ; paints 
and varnishes, $10,000. incorporators. R. 
( rarncr. W .1. Labhutdl and VV. J 
Representative ohiey & Comstock, 
68 William St , New York 
Brilliant Glass Co. Paterson, N J ; 
ghiss products ; $25,000 Incorporators: 

John E <>< minor, Franklin L and Leroy 
h Duke 103 Ellison St, Paterson. The 
last noted is representative 


Opportunities in the 
Foreign Trade 

Pat In s mh tested m any of the following 
oppoitiniUus may obtain all available in~ 
) m mat ion from tin Bureau of Fmeign and 
lionnsiu Co mnniei at Washington or from 
any distrnt offtei of the bun an Tin num- 
ber placid after the opportunity must be 
fitvt n for the pm pose of identification. 

Acids, Scracic Stuttgart, Germany 
Purchase- 6603 

Ammonia, Anhydrous Progreso, Mexico 
Agency 6637 

^.Dohax Beilin Germany Puicha.se. — 

AUS ‘ Goteborg, Sweden Agency. 

Chemical# Progreso, Mexico. Purchase 
and Agency -65!)!). 

Bleaching Chemicals. Bilbao. Spain, 
Purchase - -6606 

6' (IK* * ° 1UN1 ' Goteborg, Sweden Agency.— 

65!)T T, IKH Goteborg, Sweden. Agency. 

Glue. Bone and Leather Basel, Switzer- 
land Agency - 6638 

f,605 < riIrlUW8 Dordeaux, France, Agency. 

Paints Motor Car East London, South 
Africa Purchase— 6595 

Paraffin. Stuttgart, Germany, Pur- 
chase.-— 6601. 

6fl»8 >S1N ’ ^t'fmany. Agency. — 

Rosin Ituzomberfck, Czechoslovakia. 
Purchase - -660 1 

6 r 98 I>AS . Goteborg, Sweden. Agency.*— 

Sodas, caustic, bichromate of potassium, 
bichromate of soda, and chrome alum. 
Berlin. Germany. Purchase.— 6708. 

Sodium Sulphate. Goteborg, Sweden. 
Agency. — 6598. 

.Sulphur, Goteborg, Sweden. Agency. — 

b59o. 

Tar and Pitch. Bordeaux, France. 
Agency. — 6622, 
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Skating on 
Thin Ice 

# 0 LIGHTLY more than a year ago the correspondence 
O between Secretary Hoover and the Attorney -General 
resulted in a list of permissible and legal trade asso- 
ciation activities. One statement therein, which later 
developments have served to emphasize, might have 
been liberally interpreted as follows: “Beware of the 
open-price scheme ! On the surface it may seem legally 
feasible, but potentially it’s dangerous business.” That 
warning still holds. And another pillar was added to 
its support when the Supreme Court in its decision on 
June 4 against the linseed oil associates held that “their 
manifest purpose was to defeat the Sherman act without 
subjecting themselves to its penalties.” If there has 
been any shadow of doubt in the mind of the conscien- 
tious trade association executive regarding the ethics 
of the open-price plan, this decision should forever 
dispel it. 

% It is significant that the warning in the Hoover’ 
Daugherty correspondence was sounded in *spite of the 
fact that Judge Carpenter in the District. Court at 
Chicago had already refused the government's request 
for an injunction against the Armstrong Bureau of 
Related Industries. The lower tribunal held that there 
was no actual restraint of trade and therefore no viola- 
tion of the Sherman net, but the decision indicated the 
illegal potentialities of the organization. Apparently 
Mr. Hoover either judged this opinion too frail to sup- 
port a legitimate trade association activity or even at 
that time«he saw how clearly the linseed decision was 
foreshadowed by the Supreme Court's stand against the 
open prices of the Hardwood Manufacturers’ Associa- 
tion. It has since been pointed out that only a very 
small but conspicuous minority of the trade associa- 
tions has fostered the open-price scheme. Probably 
*98 per cent of the commercial organizations of the 
country have acted jn the public interest, while a 
•fheager 2 per cent have brought the whole into efisrepute. 
We should not lose sight, however, of the fact that the 
trade organization is not the only guilty party. 

The operations of the linseed associates, as far as the 
original bill of complaint shows, were always free and 
above board. Their strict rules for adherence to the 
"open competition *>lap” were obviously framed for the 
single purpose ojf maintaining uniform prices and a 
stable market, but at no time was there evidence ot 
connivance or secret conspiracy at price fixing. That 
supposedly competing firms in more than one line of 
industry are actually fixing prices under cover is a 
matter of general, belief, if not common knowledge. 
Nearly everyone has observed the fact that price 
changes may be announced simultaneously by all of the 
firms in a single industry. Sometimes even* the word- 


ing of these announcements is strikingly similar; once 
we noted the peculiar coincidence that two of them 
received in the same mail included the same typo- 
graphical error. The fact that many of these practices 
have been carried on unmolested for so long may have 
given some of these firms a false idea of security. They 
should recognize, however, that they are skating on thin 
ice and that sooner or later their schemes are certain to 
meet with disaster. 

Once the friends of honest business and the sup- 
porters of the many constructive and useful activities of 
the trade association are aroused they are going to see 
that the government’s continued warnings do not longer 
go unheeded. § 

Messrs. Gary ti Al. 

Are Misinformed 

A GREAT AMOUNT of public interest— judging 
from newspaper and magazine comment — has been 
excited by the report of the American Iron and Steel 
Institute .committee on the proposed total elimination 
of the 12-hour day. It has even been asserted that the * 
gentlemen who signed the report, Messrs. Gary, Block, 
Burden, Campbell, Dinkey, Barrel, Grace, King and 
Toppings, do not believe what they signed when they 
say that the 12-hour day has not of itself been an 
injury to the employees, either physically, mentally or 
morally. # * 

Now we haven’t any sympathy fey the 12-hour day. 

We have worked the long turn in the hottest part of a 
steel mill in the hottest of summer. In the i^mem- 
brance of those days %nd nights, we are quite sure we 
should never have signed that report, even In the in- 
terest of harmony. However, ^hat is no reason for 
doubting that the gentlemen who hid sign it are' abso- 
lutely sincere and believe what it sets forth. Further- 
more, we do not hesitate to say that tjpfore the present 
situation can be remedied, it is absolutely necessary for 
the “reformers” to recognize \he fact that the real men 
in the industry would no^ tolerate any condition whbh 
they knew was sapping their workers — no matter what , 
the dividend situation or profit and loss account might 
be. , ... 

The trouble is they do not know! They get the basis* 
for their opinion from officials, welfare worker, indus-**^ 
trial investigators, or common spies, all “insiders.” 
Little of this so-called “information” is in turn based , 
on sincere, impartial investigation by a person who has 
risen from the ranks of the night shift, or even capable 
of imagining himself in the worker's job or herself in 
the wife's shoes. Outside investigators, strangely 
enough, are resented as meddling bqsybodies. And for 
this reason it is obviously impossible to convert the Iron 
and Steel Institute committee «to the 8-hour day until 
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its members actually get the real information and from 
the inside. • 

How this may be done is difficult to say. Perhaps it 
would not be too much to suggest that Mr, Gary, for 
instance, should choose some rising* young executive in 
the Carnegie Steel Co, of strapping physique who could 
stand the gaff, give him the job of furnace man’s helper, 
♦ require him to lose his identity for 6 months and live 
on his wages among his fellow workmen. 

Then Mr. Gary would get a new basis for opinion — 
and from the inside! 

An Integrated 

Society Convent ion 

T HE recent spring meeting of the Taylor Society 
was one of the most enjoyable affairs of this nature 
that it has ever been our fortune to attend. One came 
away from this convention stimulated — with a feeling 
that something of true worth had taken place in which 
it was a privilege to participate. Comparing this feel- 
ing with the reactions caused by many gatherings of a 
like nature, one is moved to question wherein the dif- 
ference lay. The usual feeling one takes away from 
such a meeting is of a mind in chaos, overcrowded with 
a heterogeneous mass of ill-digested facts. 

The difference is just this, and it is one that many 
other technical societies could well mark: The Taylor 
Society's program was a unit. It was composed of dif- 
ferent subjects — true; hut each of these subjects was 
so chosen that it threw a searchlight beam on the main 
topic. By the discussion of a series of closely co- 
ordinated parts of the management problem its signifi- 
cance to industry was placed in a clearer and better 
light for,atl who attended. 


Turning Refuse 
Into Money 

T HE FORWARD MARCH of technology prompts an 
occasional stock-taking of current terms. In the 
Chicago packing plants, we are told, all but the squeal 
is utilized; there is no waste. The refuse of today is 
the ra# material of tomorrow. Hence one is forced to 
adniit that the term “utilization «of waste" is a mis- 
nomer, because the process or processes involved have 
become an integral part of industrial operation. The 
ideal manufacturing jrt/tnt discards nothing; there is no 
refuse to throw away. 

The scientist and his confrere, the expert technologist, 
delight to “mak^a job” of anything; and in this respect 
it is pertinent to review^ the profound influence of 
chemical engineering in recent years on the complete- 
ness of utilization of raw material or the byproducts of 
industry, no matter of what kind. The field for inven- 
tion and initiative has been extensive, and advantage 
has* been taken of its potentialities by ' a Californian 
/corporation, headed by t Stanley Hiller, who appears to 
have an unusually keen sense of the economics of in- 
dustrial effort and the latent value of what is usually 
considered as refuse. His researches and the practical 
application of his ideas on the manufacture of valuable 
byproducts from fruit pits during the war led to the 
establishment of an industry of no small proportions in 
the West. Concurrently, a study of conditions in the 
canning industry suggested an investigation into the 
losses of valuable liquors, jwith the result that he de- 


veloped a unit plant, which collects and treats and clari- 
fies what was previously thrown away, thus adding 
appreciably to the profits of the undertaking. 

Fish curing and marketing has assumed, immense 
proportions, especially in the Pacific Coast region. An 
idea of its importance may be gathered by considering 
the potential value of the material that has been dis- 
carded as valueless — the heads, * tails and entrails — 
amounting to about 35 per cent of the weight of the 
catch. Mr. Hiller has developed a neat and compact 
treater, in which such refuse chopped, cooked, 
tfeprived of oil, dried and ground. It is then sold as a 
chicken feed or fertilizer material. The oil 'recovered 
finds a ready market for a large number of purposes. 

• It’s the little things that count. The scientifically 
complete utilization of all the raw material that Nature 
has provided*, as well as of the residues and byproducts 
of normal manufacturing processes, indicates that we 
may be entering a new phase of industrial efficiency. 
The ability to apply such refinements in a practicable 
manner emphasizes the importance of large-scale opera- 
tions and the value of technical control of the highest 
standard. Mr. Hiller’s successful work on the coast 
suggests another grouping of engineers—those who 
specialize in the work of turning waste products into 
assets of dividend value. 

The Technical Man 
And His Job 

N OTHING strikes nearer home to the technical man 
than a discussion of his job and his good relations 
with his employer. While he may be concerned pri- 
marily with his own efforts to improve his individual 
status, nevertheless anything that affects the standing 
of his profession is bound to have his attention. It is, 
therefore, to a peculiarly receptive audience that one of 
our readers has addressed the letter on page 1081 of 
this issue, which bears the title: “Is There an 
Agreement Against Technology?” He describes a con- 
dition which, if at all prevalent, w r ould have a most 
unfavorable reaction on the chemical profession. 

We believe it safe to say, however, that fortunately 
only a small minority of our manufacturers are a party 
to this “gentlemen’s agreement” not to engage a tech- 
nical expert who has left the employ, of a competitor. 
The apparent effect of such a vicious practice would be 
to enable the manufacturer to carry on research up to 
a point where he has improved his product and estab- 
lished economic production and then to sit safely by and 
take his profits without fear of competition. A short- 
sighted policy, to be sure, but one likely to attract the 
opportunist. The effect on the technical man, on the** 
other hand, would be to enslave him in his present posi- 
tion, or, if he loses that, force him into a different line 
of work in order to gain his livelihood. By thus nar- 
rowing the market in which the technical man can sell 
his special abilities, this practice takes away the incen- 
tive that makes for really worth-while research. 

A somewhat parallel situation exiks in the case of 
the unfair contracts which a few employers still exact 
from their technical men. These coercive contracts, en- 
tirely unilateral in character, would claim as the manu- 
facturer’s property all of the knowledge and experience 
gained by the technical man during the term of his 
employment. In spite of the fact that the courts have 
been called upon to iron out some of these difficulties 
and have succeeded in establishing some fairly definite 
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precedents, the practice still persists and these oppres- 
sive compacts are constantly held over the heads of 
some of our technical men. 

T*he contract evil as well as the employing agreements 
stressed our correspondent will not be corrected as 
long as the technical men submit to these injustices. 
There must be a mor^ general recognition of the chemi- 
cal and engineering professions and the chemist and 
engineer must win for themselves the same respect and 
trust that are now accorded the legal and medical pro- 
fessions. The responsibility for bringing about thes^ 
changes is- in the hands of the technical men them- 
selves. Our reader’s protest is a step in that direction. 

The Flat Tire 
. Of Industry 

N OT LONG AGO an acquaintance said that finance 
was the flat tire of industry. This may. sound 
like a rather flippant thought, but it was really a head- 
line to call attention to the very sound truths lined up 
beneath it. It is perhaps too often the case that those 
industries with banking control are the most poorly 
managed and the least integrated. 

This was the thought in our acquaintance’s mind 
when he made that remark. He, like most of us, had 
seen the operating and the distribution departments of 
a manufacturing plant formulate the best of plans, more 
often than not with the full cognizance of the banking 
control, only to have the whole structure overturned 
at some later date for a purely financial reason. And 
he knew that in plants where the control lay in the 
plant and not in the bank, plans were made and carried 
through with respect to industrial, not financial, con- 
siderations. • 

But this wrecking of plans need not occur. Does not 
all modern industry base its plans on the plant budget? 
Suppose, then, that the banking control sits in on the 
budget making and then holds to the budget made. 
That’s good financial practice as well as good industrial 
practice. And if such a course is followed, don’t you 
think that the one-time flat tire will be reinflated— a 
sound wheel once again for our industrial machine ! 

Sizing lip * 

The New Graduate 

I NDUSTRY has little concern with the “sweet girl 
graduate” of June, but in thelarge group of technical 
and scientific men now leaving our colleges and univer- 
sities the chemical engineering industries do find each 
jiear a new source of tnspiration and an ever *new set 
of problems. 

The young man upon graduation often feels that his 
scholastic record will of itself mean much. In a sense 
this is true, although industry also has other bases of 
judgment. And even the professors who have for 4 
years consistently drilled into the young man the im- 
portance of high Scholastic standing appreciate how 
many other factq /3 must enter into the appraisal of 
his* service value. This view is conspicuously apparent 
in an employment qualification record used by the de- 
partment of chemistry at the University of Wisconsin. 
This record serves to assist the department head in 
answering requests from industry for young men of 
promise and in turn aids the graduates in obtaining 
work for which they are particularly qualified. 


This record f of qualifications cites twelve factors 
which form the background fyr the confidential estimate 
made by the faculty committee for each individual grad- 
uate. Integrity, quite properly, is the first requirement. 

It is followed in turif by personality, application, initia- 
tive, personal appearance, health, habits, attitude toward 
w r ork, and co-operative spirit. Not until the teijth item 
in this estimate does one find the entry “scholastic rec-'^ 
ord”; and it is followed only by two items of rather 
doubtful value— namely, “probable success” and “expe- 
rience.” This should be a most striking evidence to the 
young man that many factors enter into his ruting as a 
prospective member of the profession in addition to the 
class standing, on which so much emphasis is placed 
during his collegiate experience. 

Breaking; 

Him In 

B OT there is another side to the case. Industry is 
confronted with a responsibility to the young men 
that come to it fresh from college filled with enthu- 
siasm and ambition. Many if not most of them are 
ambitious beyond their powers of immediate accomplish- 
ment. It is of greatest importance that this ambition be 
curbed and this enthusiasm be directed into useful 
channels, although, of course, without the destruction of 
either. 

One employer of our acquaintance has a course of 
cadet training for the young men whom he employs . 
fresh from college. For a time at least most firms must 
use these youngsters in more or less routine fashion as 
aids in the various branches of the business. Moreover, 
it is commonly if not generally necessary to try them 
out in several departments before final judgment can be 
reached as to their place of greatest promise and use- 
fulness. 

In this post-graduate service the manager who is 
responsible for supervision of the young men must oe 
peculiarly tactful or he wifi unwittingly destroy a most 
valuable asset— that of loyalty and enthusiasm for the 
organization as a»whole. One instance, where serious 
results almost came to pass through •misunderstanding, 
affords excellent warning to all employers. In that case 
a young man splendidly trained and of fine personality 
was made a cadet engineer in a large corp<yation bf 
national scope. He was moved about from one depart- 
ment to another at frequent intervals and finally he 
became thoroughly discouraged. This happened because, 
as he puts it, he was never left alone long enough to do 
anything by himself. As soon as he found out what the 
particular job meant he was mpved on to ’something else. 
The whole trouble lay in the fact that the young man 
did not understand the purpose of the movements. He 
thought they resulted from dissatisfaction with the 
service that he rendered, whereas, as a matter of fact, 
the very frequtflncy with which he was moved was the 
best evidence he could get of the appreciation of the, 
promptness with which he grasped each new situation. 
He was simply being given an opportunity to learn 
many phases of the business before being assigned nis 
own particular niche to fill. 

Industry has a responsibility in the training of these 
new hands. If by co-operation and understanding the 
management and the inexperienced apprentice can work 
together during this trying period, the results are 
bound to be of mutual value and satisfaction. 




An Engineering Inaugural 


Memorable in Itself, but* Even More Memorable Because of the 
Great Composite Expression of the Faith of the Engineer 


T HE inauguration of Samuel 
Wesley Stratton as president of 
the Massachusetts Institute of Tech- 
nology was more than an important 
academic event. It had greater sig- 
nificance than the induction of a 
strong proper leader as head of a 
great engineering school. It marked 
the expression of a faith that was 
vigorous* indomitable, inspiring. It 
was the challenge of the engineer for 
progress and peace. 

This keynote found expression 
from many tongues. Dr. Stratton 
himself in his inaugural address se- 
lected as *his text the famous line 
from Pliny’s “Natural History, '’Alia 
• initia e fine. This he translated most 
happdyf “Every finish marks a fresh 
start. ’ The phrase, most appropri- 
ately curved in the office of the presi- 
dent at the Institute, represents pei- 
, fcctly the progress of science in 
general, and with it as a pointer Dr. 
Stratton painted a vivid picture of 
the effect of science on the evolution 
of the great industries of today 
steam transportation, electric power/ 
the automobile, aeronautics, electric 
communication. Step by step the 
engineer has forged ahead from (he 
beginnings that now seem ludicrous, 
aided by tjte chemist, the physicist 
and the mathematician, until the 
present industrial* perfection has 
been achieved. And this perfection 
is but a beginning, for alia initia c 
fine is not a nterc catch phrase. It 
is in the blodd of the engineer. 

Before Dr. Stratton’s inaugural 
address mpy distinguished men, 
representing many phases of contact 
between the president and the Insti- 
tute and commemorating his uchieve- 
* meats as creator and head of the 
Bureau of Standards, brought mes- 
sages of greeting. Through them all 
rang a note of confidence -confidence 
c that with men like Stratton in schools 
like the Institute the engineers of 
the future will be equipped to lead 
this nation and the world through 
paths of safety and progress. 

^ A distinguished engineer, Prof. 
G.-E. A. Winslow of Yahty speaking 



Samuel Wesley Stratton 

Inaugurated an president of the, 
Massachusetts Institute of Tech- 
nology on Jane 11. As creator 
ami head of the -national Bureau 
of Standards , Dr. Stratton has 
won for himself an enviable posi- 
tion among the technologists and 
scientists of the world. 


for the alumni of the Institute, has 
given inspiring expression. “To us 
alumni .of the Institute, the essential 
thing about the Institute, the thing 
that we hold so dear, is the spirit 
of science. 

We want that spirit to A have, 
through the work of the Institute 
and its alumni, the widest possible 
fruition. The problems of the 
purely material universe have been 
very largely solved during the past, 
cbntury. The great problems of the 
next century are of a different na- 
ture. They are problems of human 
relationship, 

“The things that are wrong in the 
world today are the relationships be- 
tween classes and the relationships 
between nations, and those difficulties 
are, I believe, to be solved by the 
spirit of applied science. That spirit 
means, first of all, honesty — intellec- 


tual honesty in facing the facts of 
any given situation. We do not build 
bridges by the methods of Oue. We 
calculate the stresses and the strains, 
and we attempt, as closely as pos- 
sible, to visualize the load that, bridge 
will have to bear. We need that 
spirit in dealing with these less tan- 
gible things. And when we have 
faced the facts as they are, we 
need then the courage and the con- 
fidence with which the engineer 
deals with his problems. 

“If, as representing the alumni 
this morning, I have any wish for 
this Institute which I)r. Stratton is 
to carry on, it is that the young men 
who come here may fully realize the 
potency of this talisman of the scien- 
tific spirit, that they may not be 
merely engineers but citizens, and 
citizens not merely of America but 
of the world. And thus the torch 
which Dr. Stratton takes up today 
from the unseen hands of Maclaurin 
and Walker and Rogers may illumine 
all the dark places along that difficult 
road which leads onward — a world of 
order and of progress and of peace.” 

One more message to round out 
the picture! John Campbell' Mer- 
riam, president of the Carnegie 
Institution of Washington, brought 
clearly to the front the responsibility 
of educators to develop in men a type 
of thinking that shall be free from 
prejudice and illusion and that shall 
be satisfied only with truth— truth, 
which, Swinburn says, “looks into 
the pit of hell and is not afraid.” 

“If this great country is to suc- 
ceed in the continuing organization 
of its economic and political rela- 
tions, it. will be on the basis of 
clearly substantiated facts inter- 
preted by a philosophy that ex- 
presses the true laWs operating in 
human conduct. It f) only by edu- 
cation in the kind of straight, clear, * 
fearless thinking that characterizes 
the work of the scholar and inves- 
tigator — plus the unselfish determi- 
nation to accept facts where we find 
them — that we can keep on the up- 
ward path.” 
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How the 

Railless Railroad 

Solves the' 


Unskilled Labor Problem • 

• • 

By Matthew William Ports 

Consulting Engineer, New York City 


— - — , 

Tractor and trailer transportation eliminates man-handling 
* around the plant. It gives the advantage of hauling long 
trains without the necessity of following any given path. 



Hauhna barrels hauled on hath is over wooden runways, 
(’onenlt nr n tray# air a brttei investment, as they rllm - 
nut U consult mbit walntrnanct trouble# 


I N the daily newspapers and technical publications 
of the country we read about the present shortage 
of cheap labor needed to i>erform the manual work 
of handling materials in various industries. Executives 
seem to agree that the 3 per cent immigration law 
must be raised in order to supply more manual laborers. 
How many of these same executives have given serious 
consideration to the use of material-handling equipment 
as a means of providing the necessary power to move 
materials in industries? 

Man-power is a deceptively expensive luxury. Chinese 
• :oolies laboring for a few cents a day cannot develop 
power as cheaply as the American motor o£ either elec- 
tric or gasoline drive. American mechanical power 
costs only a fraction of Chinese coolie-power. In addi- 
tion, the use of this mechanical power increases the 
efficiency of the plant, because it is not subject to 
labor turnover. 

In spite of this V*utli, there are still thousands of 
individual companies whose executives extravagantly 
employ man-power for the internal handling of incom- 
ing and outgoing freight, raw materials, parts and 
finished ij^oducts. In addition to wasting needed man- 
power, these companies, Almost without exception, are 
showing too higfi operating cost and too narrow profit 
margin. 

The man on the hand or gush truck and the gang 
carrying a load by hand — whether in industrial plant, 

• storage yard, warehouse, freight platform, passenger- 
terminal or pier-shed — are heavy penalties on profits. 
.•Power does the job rttore cheaply. • 

The shrewd executive, seeking economy or cheap labor, 
can adopt few better tactics than to work out a way to 
apply tractors and trailers to his material-handling 
problems. Haulage is the backbone of virtually every 
industry. Unless raw materials, parts, finished products, 
supplies and freight move smoothly and on schedule to 
the point of need/the whole operating schedule breaks 
down, with an ^pensive waste due to labor time, idle 
equipment and all the far-reaching effects resulting 
from any upset of routine. 

Is the solution#, of this labor shortage to be found 
in allowing more immigrants to enter the country? No. 
Why? Because the second generation of these im- 
migrants are not satisfied to be common laborers; they 
have been educated in our public schools and they imbibe 


the same ideas that our own native children do and 
they desire to bo in the skilled and not the unskilled 
labor class. Even the newcomers won’t stay unskilled 
long. 

How the Tractor Helps • 

The answer to the labor shortage is not a change in 
the laws that will mean only a temporary solution, but 
more extensive use of labor-saving devices (a. better' 
name would be labor-conserving devices) and machines 
to do the work of common labor. Whhn we had a 
shortage in the field of skilled mechanics the develop- 
ment of automatic machines to do the work \yas speeded 
up. The same is true of the farm labor shortage, which 
was rryet by a more extensive use of farm machinery. 

To make a mere play of words and to offer no concrete 
evidence in any discussion, especially in one so im- 
portant as the present immigration question, is not 
productive of constructive improvements. For this 
reason I have taken the subject of tractors and trailers 
to illustrate the* results that can be obtained by the 
more extensive use of material-handling equipment in 
industries and to point out how common labor*Can be 
obtained cheaper, quicker and better by installing tjlis 
equipment than by changing the present 8 per cent 
immigration law. * 

Assumjng 10 tons as a tractof toad, a single machine 
replaces 40 hand-truckers handling 600 lb. each. By 
proper routing, with a drop-and-pick-up system of 
trailer-trains, a tractor can be kept alrqpst continuously 
in action under load. Given «the proper application, the 
tractor is the greatest labor conserver in the industrial 
vehicle family. Each tractor may be 'provided with 
three trains of trailers, ranging from five to ten trailers 
in length ; thus all idle time in loading and unloading il 
eonsuiped by !he trailers only, the tractor uncdupftnfj 
and passing on to the next job. # < 

The tractor-trailer methods are frequently callec 
"railless railroads" in order to differentiate betweenjth* 
original industrial railroad, which required rails oi 
which to operate, and the present system of industria 
railroads, which operate without rails. The featuri 
of operating without being confined to one set line oi 
travel has done much to bring about the great* savi hgi 
in money, time and space that can be effected by instal 
ling tractors and trailers. constant changes ir 
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methods of production make it imperative for the in- 
dustrial transportation systgm to be adaptable quickly 
to new routes and conditions without incurring loss of 
time or additional* money expenditure. As*the electric 
or the gasoline tractor and its tnfin of trailers can 
change its route at a moment's notice, it has all the 
advantages obtained by hauling long trains of materials, 
but none of the disadvantages caused by being confined 
to a given track or route which cannot lie deviated from 
at will. 

The term “railroad" is retained because the tractor- 
trailer equipment is in many ways similar to the 'equip- 
ment used on the steam railroads. First, we have the 
tractor, which is really the locomotive. Second, we have 
the trailers, which represent the cars and of which 
ther$ are many styles and types to meet the m>ed of 
the materials to be handled and the road conditions. 
Third, if the system is to operate successfully in any 
large plant, it is necessary to have a dispatch system 
and a centralized control of all equipment. Installing 
an industrial transportation system is not a hit-or-miss 
proposition, but is one that requires considerable 
thought on the original installation and close attention 
to the operating details. 

Advantages of Using Tractors 

Some of advantages obtained by the use of a 
tractor-trailer system of industrial transportation, when 
compared to manual-handling, are: 

1. Reduced number of men on the payroll. 

2. Cheaper operating costs. 

3. Quicker and better deliveries of materials between 
operations. 

4. .Complete co-operation between departments. 

5. Increased production. 

G. Reduction of labor troubles. 

7. Reduction in labor turnover. 

8. Reduction in amount of materials and parts 
damaged in transfer from operation to operation. 


9. Better working conditions. 

10. There are numerous others, such as assisting in 
distributing costs of handling by departments instead 
of placing it as an overhead item, providing a meads 
of checking up the weak spots in the organization, etc. 

The number of advantages depends upon the amount 
of attention paid to the system an^ the human element 
which operates ft. By this I mean that if the system 
is operated with a common laborer as its directing head 
the t results will not be as gratifying as if an intelligent 
anjl able man were placed in charg£. Few railroads 
are operated by their common labor, and this same rule 
should apply to the tractor-trailer railroad in industry. . 

The writer has often analyzed the transportation prob- 
lems of plants, with a view to improving the present 
methods of handling materials. Quite often it has been t 
recommended 'that a tractor-trailer system be installed. 
If no equipment but common stevedore hand trucks are 
being used in the plant, it frequently necessitates the 
purchase of considerable new equipment. Many times 
the recommendation has been turned down because the 
executive did not know what it was costing him to 
handle materials with his present equipment and he 
did not take sufficient interest to have his own force 
find out the cost or wish to permit an outsider to deter- 
mine it for him. 

In other instances the present costs have been deter- 
mined, but the initial investment has appeared too large; 
and the difficulty of obtaining such a large appropria- 
tion has deferred the installation of the system. It is 
now my practice, and I strongly recommend this method 
of procedure to salesmen and executives, to take one 
step of the problem at a lime and segregate it so that 
after its successful solution it will be possible to take * 
the next step Without having to alter the first. 

This methodf necessitates making a complete study of 
the problem and laying down a definite program. Grad-, 
ual development will always prove the soundness of the 
complete system. The first step is to make a layout of 
the plant, showing all the 
points whfere it is necessary 
to deliver and pick up mate- 
rials. The second step should 
be to analyze this layout to 
determine where the strate- 
gic points really are — in other 
words, where the natural 
flow of materials comes to- 
gether. In this way it is 
often possible to make slight 
alterations in the delivery and 
pick-up points so as to save 
considerable time on each 
tractor trip and to cut down 
the length of haul. This new 
layout can immediately be put 
into service with the present 
equipment and it will auto- 
matically prove itself. 

It is of ten^ necessary when 
first installing tractor-trailer 
systems to build up a “right 
of way" for the trains. This 
leads to the* formation of a 
“maintenance of way" crew 
which will later form the 
nucleus of the transportation 
department. The building of 


* 



Pigr. l— -Electric tractor flaullng fifth wheel trailer over rough earth floor of foundry. 
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the right of way frequently saves money by making 
immediate improvements in the general yard condition, 
eliminating delays due to the truckers getting stuck and 
otiier familiar causes that lead to expense. 

After fhe “right of way" is established one tractor 
and twelve trailers will form a good combination for 
the first purchase of equipment. This equipment in 
actual operation win decide what additional equipment 
should be purchased. Again the similarity of the trac- 
tor-trailer system to the common freight-handling rail- 
road becomes apparent. Each tractor unit must be sup- 
plied with at least a 12 to 1 ratio of trailers if it is*to 
.be operated economically and efficiently. This is like 
supplying the railroad locomotive with cars. The type 
of trailers should be standardized as to wheels, beam- 
ings and connecting hitch; but the superstructure or 

# ‘frame can be made to suit the materials to be handled. 
There is so much lining up of trainloads, cutting out 
of cars (trailers) here and there, backing and hauling 
about that anything but a universal coupler would be 
a serious drawback. By standardizing the wheels and 
bearings it*is possible to carry a small stock for making 
minor repairs without tying up the trailer entirely. 
Thus a beaming can be removed from any wheel and a 
new one slipped into place while the old one is being 
repaired. The same is true about repair to wheels. 

As the system is put into actual operating practice 
it will slowly enlarge until the entire handling is taken 
care of. At this point the dispatching of the equipment 
will have reached such proportions that it will be neces- 
sary to have a superintendent of transportation, whose 
duty it will be to keep a general oversight of everything 
connected with the transfer of materials — the men, 

• trucks, paperwork, pavements, all costs. To him is also 
relegated the duty of devising or passing upon pro- 
posed improvements. Minor changes for tfhe betterment 
of the system should be constantly presenting them- 
selves. 

If records have been kept from the beginning of the 
study of plant transportation, it will be seen that each 
step pays for itself and the profits made will carry the 
initial investment. In order to illustrate what can be 


done, by showing what has been none, me writer will 
cite a few instances of successful tractor^trailer instal- * 
lations that have paid for themselves and are still con- 
tinuing to show a large profit over the old methods. 

In the Minneapolis Steel & Machinery Co., Minne- 
apolis, Minn., it was found that with the old method of 
horse-and-wagon intraplant transportation, the cost of 
handling materials was $1.50 per ton, and it* required 
forty-seven men plus fourteen teams and wagons to 
perform’ the operation — which was none too good. In 
1917, the company investigated and started to install a 
tractor-trailer system of transportation. In 1919, the 
installation had been completed and it was found that 
fourteen men, three storage battery tractors, fifty-three 
small trailers, four 4-ton trailers, and two of 2i-ton 
capacity, a motor truck popularly known as the “jitpey“ 
and power-lift transfer trucks, which handled materials 
in the shops, could handle all the company’s materials. 
The cost had been reduced to 30 cents per ton, and frorr 
50 .to 100 per cent more tonnage was handled by the nev 
equipment. This saving of $1.20 per ton handled make 
an aggregate saving of $200 per day in handling cost 
alone. It did not require many days’ operation to pay 
for the installation. 

In order to show how these fourteen men were dis- 
tributed, I will give a brief description of the trans- 
portation organization. There is a superintendent of 
transportation, a chief dispatcher, an assistant chief 
dispatcher, five division dispatchers, four tractor driv- 
ers and two men to operate the “jitney" service. 

When we consider that forty-seven men were origi- 
nally required to do the work of these fourteen, it is 
amazing, and the result of this saving of man-power 
effected a release of thirty-three men for other ^ork 
t hat could not be performed by machine equipment. It 
will be noted that eight of the fourteen men are required 
to direct the system. This means that all* the heavy 
work is taken out of the transportation department. 

In addition to handling the materials within the plant, 
these fourteen men, or rajher the eight men that direct 
the department, also keep all records of cost for han- 
dling materials, and furnish a complete record of when 



Fig. 3 (below)— Presen* method of handling raw 
material at Armour Glue Works in Chicago by 
tractor-trailer system, handling three timet the 
amount at one -third the expense, with better 
working conditions for all. * 


• 

Fig. 2 (above )— 01d method of handling raw ma- 
terial at Armour Glue Works in Chicago. How 
would you like to push one of these trucks for 
an 8-hour day? 
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and how the material were delivered to each depart- 
ment. This information pryves very valuable in estab- 
lishing cost figures. 

• » 

Tractors in a Chemical Plant 

In the plant of a large chemical industry, the use of 
a tractor-trailer train for handling refuse to the dump 
pile, for handling salt among the departments, for han- 
dling ground sulphur, ice, etc., effected a material sav- 
ing in time and money, as well as speeding wp the 
production schedule. 

There is a tendency on the part of chemical planl 
executives to feel that their continual change in proc- 
esses and the use of the same apparatus for making 
different products make it impossible for them to lay 
out £ route for a tractor-trailer system. This #is not 
correct, because the tractor-trailer system is very flex- 
ible. Its line of travel can be changed at a moment’s 
notice, and it is not limited to any one path, as it will 
negotiate all turns and straight runs that are as wide 
as the widest part of the train. 

This is clearly illustrated in Fig. 1 , where the tractor 
is operated on the dirt floor of a foundry, pulling a train 
of trailers. 

The chemical plant executives also feel that then- 


present hand equipment would have to t>e scrapped if 
they were to install the tractor-trailer methods. In the 
plant of the Armour Glue Works, at Chicago, the raw 
material used to be handled in hand “buggies” <as shotfn 
in Fig. 2, and it required two husky men to propel these 
buggies when loaded. After a tractor had been in- 
stalled for other purposes it was decided that this oper- 
ation could be more profitably performed by using a 
tractor-trailer system. With the slight change in de- 
sign as shown in Fig. 3, the old equipment became a 
part of .the new tractor-trailer methods, and now one 
man and a 'tractor will handle from tnree to five loaded 
buggies in one train, with ease. * 

The method of placing barrels on trailers is shown 
ici the headpiece, and it is often profitable to use wooden 
runways, provided no heavier trucking than the tractor 
trailer truckirtg is done over them. 

Now is the time, during the present labor shortage, 
to make the greatest use of material-handling equip- 
ment, and the tractor-trailer methods should prove of 
interest to chemical plant executives. They will find 
thal by investigating these methods and installing them 
in their plants, they will not only overcome the labor 
shortage hut they will also reduce their operating ex- 
penses, thereby increasing the profits on their goods. 


A Gage of Purchasing 
• . Efficiency 

An Accounting Method That Enables Executives 
to Judge the Purchasing Agent and 
His Judgment of Markets 

T WO important factors indicating effective control 
of manufacturing cost systems are frequently 
neglected in the design and subsequently in the installa- 
tion of otherwise excellent systems. The first is the 
provision for that control which will unquestionably 
reflect the ability of the purchaser of materials used in 
the process of manufacture. Is he fore^geing rising and 
declining markets? * And if so, to what extent is the 
concern benefiting thereby? Considering the large ele- 
ment of material costs entering into the manufacture 
of most products, it is a continua! surprise that more 
manufacturers t do not avail themselves of effective 
means to control such, an important phase of their 
business. * 

The features enumerated in the following paragraphs 
are selected from *4 system in use by a concern the sales 
of which run inti the millions, and which has branches 
all over the world and an annual turnover of raw mate- 
rials of well o^er twenty. It is easy to see the dis- 
astrous results of unwise purchases made repeatedly as 
is the case when turnovers average more than one per 
month. # The three elements of factory c(^ts — material, 
labor and factory expense or burden — are thrown to- 
*"flfether into a factory much as cement, sand and stone 
are thrown into a concrete mixer. 

, After a definite length of time, due to effective man- 
agement, certain products may be expected from the 
factory in sufficient quantities and of the required qual- 
ity, ready for distribution to the customer direct or to 
the branches, as the case may be. These are the facts 
common to every manufacturer. The recording of the 
facts in such form as to be of the greatest assistance 
to the manufacturer varies, however, in nearly every 



riant. Some are good and some are not. There are 
certain well-known methods used by the accounting 
department to collect the- three elements of cost and 
then to differentiate them to the various classifications 
under each element.® If the voucher register is used, a 
column may be headed “Factory Ledger,” into which all 
the elements of cost are thrown. This account in the 
general ledger is the factory control account. It is 
debited or charged with the total amount of material, 
labor and factory expense going in to make up the 
product and is credited with the finished product which 
is shipped or transferred from the factory. The bal- 
ance of this account represents the value of the material, 
labor and factory expense still in the\actory either in 
the form of raw material, work in probess or finished 
goods and therefore is an inventory account. 

The factory ledger, a subsidiary ledger, will further 
classify material, labor and factory expense into addi- 
tional accounts depending upon the refinement and de- 
tail required. It will also contain the following ac- 
counts: Factory Inventory, General Stores Adjust- 
ment, Manufactured Goods, Cost of Factory Shipments. 
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Physical inventories should be taken at the factory 
periodically and should always be priced at cost or 
market, whichever is lower. 

Under the material classification the General Stores 
account Jnd the Material Used account should be set 
up as separate accounts, the latter subdivided into the 
different departments. When the cost of all raw mate- 
rial purchased plu.% transportation charges have been 
debited to the General Stores account at the end of the 
period, the account will have the following appearance: 

Debit Credit . • 

Jan. 31 — Purchase^ . . . 1000 . # 

The materials used in process of manufacture are 
* collected and classified by 
products and departments. 

The totals for the depart- 
ments are the basis for 
postings to the debit of 
the Manufactured Goods 
account and to the credit of 
the Materials Used ac- 
counts. I*l pricing mate- 
rials used, always use cur- 
rent market prices . 

The balance of each of the 
Materials Used Accounts 
are closed at end of period by transfer to the General 
debited) the General Stores account will be shown thus: 


Every manufacturing department is held 
up to a back-breaking efficiency because it is 
easy to calculate the production that should 
be obtained and compare it with actual ac- 
complishments. Here is a way of doing the 
same thing with the purchasing department 
and no one will welcome it more than the 
efficient purchasing agent. 


Debit 

Jan. 31 — Purchases . . .1000 


Credit 

Jan. 31— Used 800 


If the amount of inventory on hand at the beginning 
of the period is now transferred from the Inventory 
account and the amount of inventory at close of period 
,is credited to this account (Inventory account being 
* debited) the General Stores account will b$ shown thus: 

Debit Credit 

Jan. 31 - -Purchases ... 1000 Jan. 31 — Used 800 

Jan. ]— In v. beginning 600 Jan. 31— Inv. close ....900 

If cost and market price remained the same the above 
800, indicating materials used, instead of this amount 
would be 700, with* the result that the account would 
balance. However, in purchasing materials, a rise in 
market value was foreseen so that when the materials 
used were priced, it was found that the market was 
800 on what had been purchased at 700, or that a profit 
of 100 had been made. 


It is not thtf major purpose, of colrsi* for the factory 
to make profits on material purchases. If such is the 
purpose, the term “factor^ is a misnomer and should 
be relegated for that of “Jobber.” Qn the other hand, 
the factory should not incur a loss in i.s material 
purchases. 

The above credit balance of 100 at the end of the 
first month’s operations should not be used as a basis 
for immediately formulating any judgment relative to 
the efficiency of the purchasing department. It will 
be only after 3 or more months, in which time the 
balancp may alternate from credit to debit, that this 
account will indicate a positive trend. It is advisable 
to set up an account to 
which this balance can be 
transferred monthly. This 
account may be called In- 
ventory Adjustment ac- 
count or General Stores 
Adjustment account or some 
similar name. It is, how- 
ever, a Profit and Loss ac- 
count and must be treated 
as such at the end of the 
year. 

The above brings out 
the first point under discussion. A credit balance in the 
General Stores Adjustment account a /fir a certain 
period will clearly indicate, if inventory and materials 
used are properly priced, that the purchaser of materials 
is skillfully making his purchases, while a cqntinued 
debit balance will just as surely indicate the reverse 
condition. With large turnovers it doesn’t require much 
of a loss per turnover to run the accumulated totals 
into a considerable debit balance. The method of col- 
lecting labor and expense and subsequently transferring , 
them to the Manufactured Goods account is only a 
matter of routine. The balance of the Manufactured 
Goods account, after inventories have been considered, 
is transferred to the Cost of Factory Shipments account 
in the factory ledger, wMch in turn is transferred as a 
credit to the Factory Ledger account in the general 
ledger. When tfie Factory Ledger account is credited 
with the actual cost of factory shipments or transfers 
an account called Manufacturing account in the*general 
ledger is debited therewith. , 


Impurities in Battery Electrolytes 

The importance of obtaining information concerning 
the action of impurities in storage battery electrolytes 
• # arises from the detrimental effects which maify of them 
produce on the operating characteristics and life of the 
storage battery. Such information is necessary as a 
basis for the preparation of specifications covering sul- 
phuric acid for use in batteries. A new method of 
measuring the rate of sulphation of storage battery 
plates was recently devised at the Bureau of Standards. 

It was found Wat the presence of 1 part in 10,000,000 
of platinum in 'Che electrolyte increases the local action 
at the negative plates 50 per cent; the effect of copper is 
much less, while the effect of iron is of unusual interest 
because of its accelerating action at the negative plates. 
Manganese deposits upon the positive plates in the form 
of manganese dioxide which covers the active material, 
closes the pores and causes a large waste of current. 


Cooling of Steel Gages 

A recent progress report to the gage steel committee, 
Bureau of Standards, notes that the temperature dis- 
tribution in a round bar of ihetal in the quenching bath 
has been studied. 

It has been demonstrated by experiment that in, 
water cooling, the surface is cooled to below 100 deg. C. 
in 2 seconds, jvhile the center of a 1-in. bar hag cooled 
less than 20 deg. C. In 10 seconds the center hascoolecl 
half way, but it is evident that^age specimens cannot 
be hardened in water and withdrawn before cold for 
slower cooling through the transformation, without»the, 
surface region having already passed that change. 

In oil, the center cools half way in 17 seconds with 
a large temperature gradient which decreases rapidly, 
thereafter, so that the specimen can be withdrawn from 
the bath when entirely above the hardening change 
without danger of softening. 


i 
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.The Air Slaking of Lime 

The Rate of Deterioration as Well as the Kind of Deterioration 
of Siliceous, ftfagnesium and High-Calcium Lime When Exposed 
to Air Has Been Studied and Is Discussed in This Paper 


By F. H. Rhodes/ W. It. Jonhs and W. R. Dougan 


T IS well known that the essentia] reactions involved 
in the slaking of quicklime in air are: 
a. The absorption of water vapor by the calcium 
oxide, with the formation of calcium hydroxide, and 

b. *The absorption of carbon dioxide by the ciflcium 
hydroxide (or oxide) with the formation of calcium 
carbonate. 

Gray 1 and Levi and Orthmamr state that the absorp- 
tion of moisture by quicklime proceeds much more 
rapidly than does the absorption of carbon dioxide. 
Whetzel 3 found that high-calcium limes take up mois- 
ture more rapidly than do magnesium limes; while the 
carbonation of magnesium limes takes place more 
rapidly at first and then more slowlj than does the 
carbonation of the high-calcium limes. 

The work Ascribed in this present article was under- 
taken for the purpose of obtaining more exact informa- 
tion as to the relative rates of the reactions which 
take place when quicklime is exposed to air, and as to 
the manner and extent to which these reactions are in- 
fluenced by the impurities normally present in commer- 
cial limes. 

TUe samples of lime used in these experiments were 
, obtained through the courtesy of Dr. M. E. Holmes of 
the National Lime Association. These samples analyzed 
as shown in Table I. 

TJie calcium oxide, magnesium oxide, silica, alumina, 
ferric oxide and carbon dioxide were determined by 
No. C 25-22 T of the American Society for Testing 
Materials. The water content was calculated as the 
difference between the percentage of kiss on ignition 
• 

•Profensor of dioniLstry, Cornell University 

^'Jnfluc^iee of Moist Air on Quicklime.” Jour Chon i Met Soc. 
S Africa, vol 9. p 396 

*‘‘Thu Action of Air on Lime,” Jour *A»i Leather Chemists’ 
A ssoe,, vol Gpip. 595. 

of Kxpf.sure on Commercial Limes, ” Jour. Ind. Ena 
Chem., vol. 9. p 287 (19171 



FIG. 1— AIK SLAKING OF LUMP LIME (SAMPLE 5) 
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and the percentage of carbon dioxide. The available 
calcium oxide was determined by the sucrose method. 

A preliminary experiment was made to determine the 
rate of slaking of relatively pure lime. About 2 lb. of 
lime No. 5 (90.97 per cent CaO) was broken to lumps 
about 2 in. in diameter, while a second sample was 
ground to pass a 50-mesh sieve. Each portion was 
spread out in a large porcelain dish and exposed to 
circulating outdoor air, under sufficient cover to keep* 
off rain and Snow. Each lot was stirred frequently to 
expose fresh surface. At intervals, samples were taken 
from each lot, care being observed to obtain samples 
which were as nearly as possible representative of the 
average mass of the material. In each such sample 
carbon dioxide, water and active calcium oxide were 
determined. These results are shMwn graphically in 
Figs. 1 and 2. These figures also show the mean tem- 
peratures and mean relative humidities of the air, in 
5-day periods, for the times during which the samples 
were exposed. ( . 

The results obtained for the rate of phange of water 
content are rather interesting. In each case the mois- 
ture content increased rapidly at first until substan- 



FIG. 2 — AIR SLAKING OF POWDERED LIME, SAME SAMPLE 
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TABLE II- 

-WATER CONTENT 



Days 

xpoaure 

0 

Oba. 

1.37 

Lump Lime 
Calc. 

Diff. 

Powdered Lime 
Oba. Calc. 

1 37 

Diff. 

• 1 

2 

. 2.26 
j l $! 



3.68 

4.79 



3 

f 5.35 



6.08 



6 

13.92 



18 II 



10 • 

24.34 

23.7 

0 6 

23.44 



15 

24 89 

23,3 

1 6 

25 61 

23 2 

2.4 

20 

24.92 

jjl- 1 

1.8 

24 90 

22 8 

2 1 

25 

24 78 

22.7 

2.1 

24 ft 

22 3 

2 2 
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22.8 

2.2 

24 40 

22 1 

2 3 

40 

23.03 

20 9 

2 1 

22 95 

20 1 

2 8 

50 

20.73 

19 3 

1.4 

19 47 

17 6 

1 9 

60 

20.31 

18.4 

1 9 
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17 4 

2 4 

70 
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16. J! 

•2 3 


TABLE III — CONTENTS OF AVAILABLE CALCIUM OXIDE 
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17 9 

30 5 

45 4 

14 9 
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I )nys 
Exp 

Avail 

Cu< ) 

f . IbO ‘j 

] 'o c<h 

Avail 

C11O 

u.-o 

«■; CO 2 

0 

94 28 

1 01 

0 22 

«5 11 

1 20 

0 14 

1 

9 J 5 

1 II 

0.21 

94 3 

1 53 

0 20 

3 

90 2 

1 71 

0.25 

92 0 

3 22 

0 18 

5 

87 5 

2 3 

0 20 

90 0 

4 01 

0 55 

10 

81 0 

4 0 

0 23 

84 1 

8 8 

0 73 

15 

75 5 

6 1 

0 33 

79 8 

14 2 

0 82 

20 

71 0 

8 4 

0 42 

74 7 

20 5 

1 01 

30 

62 7 

1 3 6 

0 37 

60 4 

26 0 

1 05 

40 

56. 5 

18 8 

1 21 

62 3 

25 6 

1 50 

50 

52 7 

24 4 

2 10 

48 6 

23 3 

2 80 

60 

30 7 

25 0 

i 45 

47 5 

20 9 

3 76 

70 

49 0 

24 5 

4 48 

47 5 

18 2 

6 00 

80 

48 2 

22 9 

5 70 

46 0 

16 1 

9 80 

. 90 

45 8 

20 0 

8 II 

43 1 

15 0 

12 6 

’ 100 

42 4 

18 7 

12 00 

39 0 

14 3 

15 4 

IK) 

18 8 

18 5 

12 75 

33 7 

• n 3 

18 5 

120 

36 0 

18 3 

14 20 

27 1 

a 12 > 

21 1 


tially all of the calcium oxide was converted into cal- 
cium hydroxide, and then decreased slowly as the hy- 
droxide was changed to the carbonate. In both cases 
the maximum amount of moisture actually taken up by 
the sample was greater than the calculated amount re- 
quired to combine with the calcium oxide; and after 
the conversion to the hydroxide was complete there was 
present always an approximately constant excess ol 
moisture* above that required theoretically to combine 
with the uncarbonated oxide. Table 11 shows the 
changes which took place in the moisture content dur- 
ing the period of exposure. # 

Apparently the presence of this ‘‘excess moisture” 
• is due to the adsorption of water vapor on the surface 
of the very fine particles of hydrated and carbonated 
lime. • * 

Absorption of Carbon Dioxide 

The rate of absorption of the carbon dioxide was rela- 
tively much slower than the rate of absorption of mois- 
ture. This would be expected from the fact that the 
concentration of carbon dioxide in the air is relatively 
much lower thanjthe concentration of water vapor. It 
is interesting to^note that in each case the rate of ab- 
sorption of caroon dioxide was greater between the 
thirtieth and fiftieth day than at any other time. 
That this was not due to any accidental variation in the 
concentration of # carbon dioxide in the air above the 
samples is shown by the fact that the increase appeared 
at the same period in both cases, although the two 
experiments were not started at the same time, and by 


• • 

the fact that* in other samples etpoged subsequently 
similar perioas of increased rates of absorption of car- 
bon dioxide were observed at about the %ame stage in 
the slaking. Apparently at the end of about the first 
30 days thh hydrated lime undergoes a slight change 
in physical structifi-e which results in making the mass 
more porous and thus facilitating the diffusion of air 
through the lime; wlfile at the end of about the first 50 
days the formation of carbonate flints on the hydroxide 
particles again begins to decrease the rate of car- 
bonatfon. 

The percentage of available calcium oxide in the 
samples decreases very rapidly at first, during the rapid 
absorption of water, and then more slowly as carbona- 
tion progresses. In every case the amount of active 
calcium oxide as determined by analysis was less than 
the theoretical amount as calculated from the percent- 
age of active calcium oxide in the original lime and the 
amount of water and carbon dioxide which had been 
absorbed. This discrepancy is slight at first, but in- 
creases rapidly as hydration progresses and appears to 
reach a maximum value several days after the conver- 
sion to the hydroxide is complete. The writers are in- 
clined to regard this difference between the observed 
and the calculated values of the percentages of active 
calcium oxide as being due to a change in the physical 
structure of the hydrated lime — probably a conversion 
of the amorphous and very reactive calciam hydroxide 
first formed by the hydration into a finely crystalline 
and less reactive modification. 

The values for the contents of available calcium oxid« 
are shown in Table III. 

Following these preliminary experiments, portions of 
limes of various types were ground to pass a 50-mesh 
sieve and were then exposed to the air for 120 days. 
Samples taken at frequent intervals were •analyzed as 
described above. 

Lillies 63 and 44 were relatively pure Ifigh-calcium 
lime. The former was relatively soft and quick-slaking, 
while the latter was a very hard, dense, slow-slaking lime 
from oolithic limestone. • The changes which took place 
during the air-slaking of these high-calcium limes are 
given in Table iy, and are shown graphically by Fig. 3. 

In general, the curves showing ihe change in water 
content, carbon dioxide content and percentage pf avail- 
able calcium oxide are similar to the corresponding 
curves obtained in the preliminary experiments. • 



FIG. 3 — AIR SLAKING OF HIGH-CALCIUM LIMES 
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TABLE V~ SLAKING OF M A( 1 N LSJl ' M • L l M I’S 


Day* 

E*p. 


No 65- 

_ 

I lllif 

No III- 


Avail. ‘VIOO 

•CaO 

(■•a 

, \ \ it 1 1 

( »<t 

, II -!> ' 

r< >. 

0 

45 17 

4) 64 

0 22 

20 l'i 

A 42 

0 00 

I 

44.0 

1 20 

II 51 

30 0 

1 10 

(1 00 

3 

42 2 

2 73 

1 71 

28 f 

2 21 

0 3 

5 

40 9 

3 61 

2 02 

28 0 

3 ()(> 

0 42 

10 

38 1 

6 33 

2 81 

26 1 

4 08 

1 01 

15 

35 () 

8 92 

3 72 

24 4 

5 42 

1 41 

20 

X? 

II 1 

4 30 

h 3 

6*50 

1 71 

30 

M 7 

3 89 

71 0 

8 71 

2 20 

40 

26 8 

16 8 

7 04 

19 2 

9 30 

2 67 

50 

25 0 

18 0 

7 72 

18 t, 

II 1 

3 06 

60 

24 2 

18 4 

8 23 

IS 4 

M3, 

3 72 

70 

23 5 

18 6 

8 34 

18 2 

m ; • 

4 01 

00 

22 9 

18 6 

8 51 

18 0 

II 5 

4 37 

90 

22 2 

18 7 

8 74 

!8 0 

12 0 

4 74 

100 

21 7 

18 8 

8 84 

17 7 

12 3 « 

6 04 

110 

21 1 

19 (] 

8 86 

18 1 

12 0 

6 22 

120 

20 (> 

18 7 

9 II 

17 > 

M 2 

5 51 

There 

was 

a distinct 

different 

■ between 

the rates 

of 


slaking of the two limes. Sample G,‘l slaked rttpidly, 
the hydration being complete at the end of aliout the 
fifteenth day and carbonation being about 42 per cent 
complete at the end of the one hundred and twentieth 
day. Sample 44— the dense, hard lime from oblttic 
stone — slaked much more slowly, hydration being com- 
plete only after about 50 days’ exposure and carbona- 



tion being only about 29 per cent complete at the end 
of the fine hundred and twentieth day. 

The changes which took place during the slaking of 
the magnesium limes- samples G5 and 111 — are pre- 
sented in Tablf V and are shown graphically in Fig. 4. 

The* hydration of *i,fie magnesium limes tyok place 
much more slowly than did the hydration of the high- 
calcium limes. Moreover, the water content did not, 
within the tim^ covered by the experiments, attain a 
maximum value. In eaeh*of the magnesium limes the 
amount of moisture increased rather slowly at first and 
then remained almost constant. Apparently the calcium 
oxide reacted with the atmospheric moisture to form 
hydroxide, and the water liberated by the carbonation 
of this hydroxide reacted with and was retained # by the 
Magnesium oxide. # 

During the earlier stages df the slaking the mag- 
, nowum limes carbonated more rapidly than did the 
high-calcium limes. The rate of carbonation decreased, 
however, during the latter part of the period of obser- 
, vation, so that the amount of carbonation was ulti- 
mately less than that obtained with the purer limes. 

The available calcium oxide content decreased regu- 
larly as slaking progressed. The rate of decrease of 


active calcium oxide was much slower than that ob- 
served with the high-calcium limes, file writers as- 
sume that the slower decrease in available calcium oxide 
was caused by the fact that the magnesia inhibits the 
conversion of the very reactive amorphous calcium Hy- 
droxide into the less reactive crystalline modification. 

The observed differences between the rates of* slaking 
of the two magnesium limes correspond to an observed 
difference in t'he physical properties of the limes. 
Sample G5 was rather soft and light, and apparently 
hajl been burned at a relatively low temperature. Lime 
iy was? dense and hard and appeared to be slightly 
overburned 1 . 

The results obtained in the slaking of twb typical, 
siliceous limes are shown by Table VI and Fig. 5. 

• It will be observed that these two samples behaved 
very differently. Lime 58 acted very much like a typical 
high-calcium lime. The water content increased rapidly 4 
to a maximum value of 20.8 per cent and then again 
decreased. The percentage of carbon dioxide increased 
very slowly during the first 100 days, and then began 
to increase rather rapidly. The percentage of calcium 
oxide decreased rapidly at first, and then more slowly; 



and the decrease in the content of active calcium oxide 
was much greater than would be expected t from the 
amount of carbon dioxide arid water which were ab- 
sorbed. 

On the other hand, Lime 84 behaved much like the 
magnesium limes. The jyater content increased rather 
slowly to about 12 per cent and then remained almost 
constant throughout the remainder of the period of 
observation. The percentage of carbon dioxide in- 



T ABLE VI- SLAKING OF SILICEOUS LIMES 


Day* 

Lit 

% Avail. 

i)6 No, 34- 

% COj 

°/i Avail 

-Limo No. 53 

% HjO 

% ooi 

Exp. 

CaO 



CaO 

0 

70. (0 

0 42 

1 12 

68 21 

1.20 

0 14 

1 

69.5 

1 20 

t 21 

67 7 

3 81 

0. 13 

3 

69 0 

2 01 

1 37 

67 1 

7 44 

0 21 

5 

68.3 

2 52 

1 94 

66,2 

10 01 

0 17 

10 

66 1 

2 62 

2 75 

63 0| 

16.2 

0 20 

15 

63 7 

5 71 

3 41 

57 ll 

20 0 

0.36 

20 

60 8 

7 18 

4 26 

50 5 \ 

, 20 8 

0 45 

30 

55 4 

9 97 

5 43 

40 0 ~ 

v 20 4 

0 42 

40 

51 6 

II 20 

6 12 

36 2 

20 0 

0*6! 

50 

49 6 

11 6 

6 64 

34 5 

19.3 

0.91 

60 

48 2 

12 1 

6 59 

32 7 

18.4 

1 12 

70 

47.5 

II 8 

6 62 

30 8 

17 7 

1 42 

80 

47 6 

11.4 

7.00 

28 9. 

16.4 

1.57 

90 

46 9 

11.5 

7,00 

32.0* 

15 5 

1.64 

100 

46.5 

II 2 

6 98 

32 3 

14.7 

2.31 

no 

46,0 

II 3 

8 21 

28.0 

17.6 

4 46 

120 

46 4 

II 2 

10 16 

32 6 

16 7 

7.28 



June 18, 1923 


CHEMICAL AND METALLURGICAL ENGINEERING 


1069 


creased slowly # at first, remained almost constant for 
about 50 days, and then began to increase again. The 
percentage of available calcium oxide decreased rapidly 
during the first 50 days, and more slowly thereafter, 
but the c^crease was much less than the decrease ob- 
served yith lime 53. 

A comparison of the analyses of the two original 
limes shows no evident reason for this difference in 
slaking. Lime 34 contained considerably more mug- 
nesia than did lime 53, but the amount of magnesia was 
hardly sufficient to explain the anomalous behawor. • 

• • • 
Summary 

• 

In the slaking of lime in air, the essential reactions 
are (1) the absorption of moisture with the formation* 
of calcium hydroxide, and (2) the absorption of carbon 
dioxide with the formation of calcium carbonate. 

With relatively pure high-calcium limes, hydration 
takes place much more rapidly than does carbonation. 
The amount of water actually taken up by theMime is 
greater than that theoretically required to convert the 
oxide into hydroxide. This excess water is probably 
moisture adsorbed on the surface of the particles of 
hydroxide and carbonate. The percentage of “active 
calcium oxide” in the material decreases very rapidly 
as hydration and carbonation proceed, the decrease in 
active calcium oxide being much greater than would be 
expected from the amount of water and carbon dioxide 
absorbed during slaking. This abnormal rate of de- 
crease of “active calcium oxide” is probably due to the 
crystallization of the very reactive amorphous hydrate 
and the formation of relatively inert crystalline hydrate. 
Jt should be noted, however, that the slaking is accom- 
panied by an increase in weight, so that the decrease 
in the weight of available calcium in the partially slaked 
lime from a given original portion of quicklime is con- 
siderably less than the decrease in the percentage of 
available calcium oxide. 

With magnesium limes there is a more regular and 
more gradual increase ii^ the percentages of water and 
carbon dioxide, and a more uniform and less rapid de- 
crease in “active calcium oxide.” Some siliceous limes 
behave very much like pure high-calcium limes; others 
act very much like magnesium lines. 

The data obtained for the rate of hydration and car- 
bonation in these 0 experiments cannot be applied directly 
to the slaking of lime under all conditions, for in any 
case the rate of slaking will depend on the size of the 
heap, the method of piling, thg amount of moisture in 
the air, and other external and independent factors. 
’These results do serve, however, t# throw some light 
on the general progress of the slaking reactions with 
•different types of limls. 

Gages in Metals 

Tests conducted at the Bureau of Standards on the 
completeness of recovery of oxygen from oxides of iron 
and silicon in the Jacuum fusion method for gases and 
metals have indicted complete reduction and recovery 
in both cases. Other oxides which may be present in 
’ steels are now being tested. Through the co-operation 
of a manufacture j; of malleable cast iron, some tests 
have recently been made which indicate that results for 
oxygen by the Ledebur method on white cast iron are 
of little value because of the surface oxidation of the 
sample during its reduction to a finely divided form. 


Annual Meeting 'of 
Manufacturing ^Chemists Assn. 

Report of Executive Committee Presents Significant 
Sidelights on Important Problems 
. Affecting the Industry 

'MIE EXPANDING ACTIVITY of the Manufactur- 
ing Chemists Association for the year ended May 
31, 192$, follows the. curve of increasing industrial pro- 
duction, very closely. With gathering momentum in 
business activity many calls arose for change and re- 
adjustment of standard practices, and increased use of 
the association facilities was made by member com- 
panies. 

The policy of the association in regard to the tariff 
has always been to prepare in advance for a change and 
to aid the committees of the government to the limit in 
giving information with regard to the chemical in- 
dustry. The association commends President Harding’s 
attitude with regard to changes in accordance with the 
flexible provisions of the tariff. The President has 
announced his unwillingness to make any changes unless 
the facts show conclusively that they are absolutely 
necessary. Higher rates than are essential to protect 
against lower labor and production costs abroad are not 
advocated by the association. • • 

Favor Working Clause in Patent Law 

At the invitation of Senator Stanley, who introduced • 
the patent bill, Henry Howard, as chairman of the 
executive committee, prepared a form incorporating a 
working requirement. This form embraced the modi- 
fications required to meet the objections raised by4he 
American Patent Attorneys’ Association ati<i certain , 
industrialists. Senator Stanley adopted this draft, and 
this was among the many measures pending MienCon- 
gress adjourned on March 4 last. Lack of success in the 
last Congress to obtain this legislation does not mean 
that the effort has been abandoned. The introduction 
of the same or of a similar bill in the next session is 
expected. • 

Industrial Waste Legislation Coming^ 

Although the original bills introduced into Congress 
with regard to indusflHal waste were aimed at preven- 
tion of pollution of the waters of the Atlantic seaboard, 
later these were enlarged to eovogtho country generally. 
Fearing that a blanket law applied without careful 
investigation would work undue hardships upon chemi- 
cal manufacturers, the association oppwed its passage. 

Many other important matters have* received atten- 
tion from the executive committee. It has supported the 
bill to define and prohibit commercial bfcibfcry. It has 
opposed drastic prohibition enforcement bids which # 
would have crippled chemical industries. It has sup- 
I>orted the chemical division of the Bureau of Foreign, 
and Difmestic Commerce. t * , 

In addition a number of sp^ial committees have 
carried out important investigations. The work of the 
carboy committee has already been referred to in Chtim, » 
& Met . Other committees have worked on the multiple 
unit tank cars, the standardization of laboratory appar- 
atus, the best practice in handling and unloading acid * 
tank cars, the formulation of standards for stee) drums 
and the shipment of acid less than 65 deg. in steel 
drums. 
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Unemployment and tie Sales 
. Machine 

How the Spring Meeting of th<? Taylor Society at 
Syracuse Considered This Subject in 
• Its Various Aspects 

Editorial Staff Report 

T AKING as a subject the report of Secretary 
Hoover’s committee on business cycles an/1 unem- 
ployment, this meeting of the Taylor Society was held 
on June 7, 8 and 9, for the purpose of studying the effect 
of unemployment on industry and to bring out the fac- 
tors that would tend to stabilize employment. \Vith this 
information in hand, a study was made of other depart- 
ments of industry, such as the sales department and the 
planning division, noting what these could do in elimi- 
nating the causes that have resulted in unemployment 
in the past. 

Dr. Willford I. King, of the Bureau of Economic Re- 
search, New York City, was instrumental in furthering 
the work of this Hoover committee. It was Dr. King’s 
bureau which provided the statistical background upon 
which its findings were based. Dr. King spoke on the 
general subject of “Safeguarding Industry by Stabiliz- 
ing Employment.” In this talk the factors leading to 
unemployment were pointed out, by means of a study of 
the business cycles and various industrial statistics. 

One of the first facts noted in this statistical research 
was that the lay-off of labor at the last depression oc- 
curred primarily in construction, factory and mines. 
T^ere was no commensurate falling off of employment in 
retail business. The next factor studied was the inter- 
relation between farm labor and industrial labor, and 
it was ftiund that there was no appreciable shift, back 
and forth, between the farm and the factory. Another 
f Actor brought out was that the lay-offs occurred chiefly 
in large plants, and that the plants employing up to 
100 workers showed no appreciable diminution in em- 
ployment. t 

What Clauses the Business Cycle 

<■ 

This leads one to the possibility of there being some 
connection between large units irf industry and the busi- 
ness cycle, from a careful study of the factors, Dr. 
King^ pointed out that, this is probably not the case, but 
that the business cycle is caused by the action of retail 
business. Because the small manufacturer more gen- 
erally meets his final customer direct and does not trade 
through the lafge retailers, his business is not affected, 
while the business of the large manufacturer, who deals 
through retai* 1 stores largely, is immediately affected by 
the behavior of the retailer. 

The real cause then of the business cycle, as deter- 
. rrjinei by this study, is the failure of tt»j retailer to sell 
m the consumer a sufficient amount of merchandise. The 
first result of this irf lower orders from the retailer to 
the manufacturer. These lower orders to the manu- 
facturer immediately result in unemployment in the 
manufacturer’s plant, while the retailer’s store, having 
its shelves full, must keep its employees in an endeavor 
to empty the shelves. By the time the business has 
caught up with itself again, the demand is good and the 
retailer needs all his employees for business purposes, 
while the manufacturer again builds up his employment. 


Dr. King suggested several ways in which this trouble 
could be eliminated. His remedies were to scrutinize 
carefully all orders received, keep a fair reserve of cash, 
in boom times be very slow to raise wages and increase 
the working force, at all times keep a trained force in 
the plant, and finally keep a careful watch on the stock 
of unworked materials that they, do not represent too 
much frozen capital. 

From this paper of Dr. King and his remarks on the 
subject of the failure to sell goods to the consumer, we 
yre led' directly to the paper read by Prof. H. R. Well- 
man, of Dartmouth University, on the subject of the 
sales machine. Dr. Wellman opened his p&per with 
several precautions to manufacturers, pointing out the 
possibility of sales saturation existing at any given 
moment, although it could not exist in the long run; and 
suggesting the possibility that business might be urged, 
beyond the point of profit. He further pointed out that, 
at the present time, the average cost of marketing com- 
modities is 08 per cent of the cost of production. These 
figures seem to him to be out of all reason, ,and the time 
is ripe for a reduction of these costs. 

r 

Some Remedies Suggested 

Coming down to the main remedy for the failure of 
the sales departments and retail organizations to sell 
the goods produced by manufacturers, Dr. Wellman 
pointed out the absolute necessity of a well-thought-out 
and rationally based sales plan. In Dr. Wellman’s words, 
“the sales plan must be based on the facts and not on 
theory; on the present and not on the past.” 

In forming a sales plan the essential elements are 
simple, although in following them out one may be leci 
into a quit* detailed study. These elements are: (a) 
study what 'nas been done by means of the company’s 
records; ( b) study what can be done from market 
analysis; (r) determine what, from the two elements 
(a) and ( 6 ) , shall be done. It is in this last that the 
essential factor of executive ability enters, in that judg- 
ment must be used. « 

Having made the analysis suggested above and deter- 
mined the line of operation for the sales department, 
it is then possible to establish definite sales quotas, to 
determine the proper compensation for salesc effort and 
to budget the total business along w.’th the production 
department budget. 

It is from the necessity of making this budget in order 
to control sales and thi** stabilize the business that one 
is led directly to a study of the planning department of 
a business. In this connection, Keppele Hall, of the 
Joseph & Feiss Go., of Clevejand, gave before the 
society a description of what an ideal planning depart 
ment was. It was pointed out by Colonel Hall that 
the planning department was, in reality, a service de- 
partment for the whole business. It is its duty to study 
all phases of a business — finance, production, purchasing 
and sales. From the results of this study the mange- 
ment must be provided with proper figures and infor- 
mation upon which can be based Vhe scientific, sys- 
tematic and rational conduct of industry. 

Having been led from a study of the question of unem- 
ployment to the heart of scientifically managed business 
— the planning department — the rest of the time of the 
convention w r as taken up by the study of some good ex- 
amples. 

An extremely interesting trip was taken to the plant 
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of the Corona typewriter Co. at -Groton, N. Y. This 
plant has been well known for many years for the per- 
fection of its management system. The feature of its 
system lie* in the fact that a careful study is made 
of the salei? possibilities, and the manufacturing neces- 
sity is determined from this study. The planning 
department then organizes for a long period ahead, on 
the basis of this study, and employment ‘conditions are 
in this way maintained at a stable point. 

Following this inspection a visit was made to tfye 
plant of the H. H. JPranklin Manufacturing Co., .maker 
of the well-known Franklin automobile. This plant 
vyas one t>f the first to establish the Taylor system. 
By means of careful and efficient planning, it has in- 
formation on hand many months in advance of the * 
number of cars which it desires to make to meet its 
*sales demands. In this way the compand is able to 
order its stock at least 6 months in advance, and to 
work on this stock far in advance. The result # is the 
battening out of variations in the employment curve and 
a general stabilization of the industry, which results in 
efficient management and good employment conditions. 

• ^ 

British Chemical Industries 

Nitrogen Fixation Again to the Fore — Develop- 
ments in Blast-Furnace Construction 
and Alcohol Production 

From Our London Correspondent 

London, May 19, 1923. 

T HERE is nothing of importance to report in regard 
to chemical markets during the past month, the 
position having remained stable and prices firm with 
low stocks. The continental situation is Jtill a domi- 
nating factor, and its effect has been substantially that 
anticipated by the trade. It is felt that even if a solu- 
tion to the present impasse should be found, there can 
be no revival of serious competition from Germany for 
a considerable time tq come. The political situation is 
a little obscure, several sections of the press are pre- 
dicting the resignation of Bonar Law, and people are 
gloomy or optimistic according to their own fancy in 
regard to his possible successor as Prime Minister. 

Interest Revived in Nitrogen Fixation 

During the war about twenty secret patents were 
filed by the government, based on investigations car- 
ried out at the research laboratory established during 
the war under the auspices of the Nitrogen Products 
Committee, and in many cases corresponding patents 
jiere taken out in foreign countries and British pos- 
sessions covering ammonia synthesis, manufacture and 
purification of industrial gases, oxidation of ammonia 
and the manufacture of nitrates. Subject to the right 
of Brunner Mond & Co. to non-exclusive licenses, the 
Disposal Board has invited offers for these patents, but 
as tenders must be received not later than May 25, it 
seems doubtful if tjky serious or definite proposals can 
materialize from interests other than British. One of 
the*most interesting of these patents was that of an 
explosion compressor evolved by H. A. Humphrey some- 
what on the lines of his well-known pump. Humphrey 
had in mind the combination of the H&usser explosion 
process with an air compressor operating as one unit 
with a free piston, and it was calculated that for an 
output of 2 tons of nitric acid per day about 3,000 kw. 


9 I a 

could be generated continuously, part of which would, 
of course, be required for forking the process. The 
wisdom of combining a power unit with the nitric acid v 
explosion unit is open to the great objection that when 
acting efficiently as « compressor, the nitric acid yield 
is probably low and, conversely, an apparatus designed 
primarily far nitrogen fixation is likely to prove an 
inferior compressor. Additional interest in the h&usser 
process for combining oxygen and nitrogen when coke- 
oven ga# ‘is exploded has been aroused by two recent 
papers of Prof. W. A. Bone, read before the Royal So- 
ciety and the Royal Institution. Professor Bone claim? 
that the elimination of hydrogen as a component of the 
flammable mixture so as to leave substantially carbon 
monoxide as the sole combustible constituent gives rise 
to condemns under which the nitrogen assumes abqpr- 
mal activity with increased yields of nitric oxides As 
a matter of fact, a process covering the removal of 
hydrogen from coke-oven gas for this purpose is al- 
ready being developed, so the way to practical results 
is, to some extent, prepare^. It is open to question 
whether Professor Bone is right in using the word 
“activation” in describing this phenomenon, which is 
apparently feasible only when there is less than about 
2 per cent of hydrogen present, but to the industrial 
world the chief interest lies in a complete thermo- 
dynamic solution and practical results. # # 

Progress in Blast-Furnace Fuel Economy 

Sutcliffe & Evans have again done something revo- 
lutionary on the basis of their previous reseaiehes and 
if their claims are substantiated, the quantity of fuel 
per ton of pig iron may be reduced to something like 
12 cwt. The investigations have shown that the chjef 
factor in the blast-furnace process is the "cojnbustibil- 
ity,” or, let us say, the chemical reactivity wittf oxygen 
of the aoke used, which depends largely on its* physical 
condition and especially on its porosity. The desirable 
properties of a good blast-furnace coke are well known, 
and Sutcliffe & Evans elaiiji to have produced a smoke- 
less fuel made by carbonizing briquets composed of 
80 per cent coal and 20 per cent coke breeze, which is 
harder than metallurgical coke, is in fine granular con- 
dition and has a porosity practically equal to charcoal. 

It is understood that the process is to *be testecf on a 
commercial scale soon.* • 

Process for Utilization of Waste Cellulose 

Messrs. Lynn and Langwell h8^ given an account 
of their process for transforming cellulose directly into 
alcohol, fatty acids, etc., by means of bacteria and 
without the use of considerable quantities of relatively 
expensive chemicals. The basic British patents are 
Nos. 134,265 and 161,294 and the basic discovery is 
that of a bacillus which rapidly attacks # almost every 
form of cellulose under either anaerobic or aerobic con- 
ditions. This organism thrives and does its work at 
the extraordinary temperature of 68 deg. C., at whidh ' 
any ordinary form of vegetable fij>er (excepting wood 1 
or cork) is decomposed, farming carbon dioxide and, in 
addition, alcohol, acetic acid, butyric acid, methane a»d 
hydrogen or varying mixtures of these according to the 
conditions. The process is being worked on a large scale 
at the works of Power Spirit, Ltd., Blpsom, and in view 
of the large amount of inedible waste vegetable fiber 
annually produced, it seems possible that this process 
may be of considerable economical and technical impor- 
tance. 
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ernment Experiments in Producing Pure Gas for Air 
Service Requirements — Arrangement and Operation 
of Plant for Thefrmal Efficiency — Cost Considerations 


By E. R. Weaver 

normal, Oiinvu of Klandiuds 


T HERE art* two reasons for the excessive heat 
losses in blast gas and by radial ion : <]) The great 
difficulty, in a two-shell plant, of burning the 
finely divided carbon deposited in the vaporizer to CO, 
or of utilizing any considerable portion of the heat 
produced from it; and (2) the long blasting period 
required to get the plant up to a sufficiently high tem- 
perature at the beginning of the run. Most of the 
difficulty occurs in the last 100 or 200 degrees; if the 
^blasting period can be shortened, by the use of pre- 
dicated afr or otherwise, considerable economy must 
result. 


Burning Carbon Deposit 

The carbon deposited in the vaporizer is so finely 
divided that it is particularly difficult to get anything 
but carbon monoxide while burning off the checker 
Wrick. U air is introduced only at the bottom of the 
checkerwork, all the carbon will he burned off at the 
bottomland the bricks subjected to the coolipg action 
of the air stream before the top of the column is 
cleared. At the same time the upper part of the tower 
is subjected only to the temperature of carbon monoxide 
production, and a large f>art of the fuel escapes as 
unburned carbon monoxide. If any considerable benefit 
is to be derived from the deposit A1 carbon, it will be 
necessary so to 'arrange the air inlets that the carbon 
is burned off in all parts of the tower at about the 
same time. Practically it is impossible to do more than 
introduce air at tour or five levels in approximately 
the right proportion. After the carbon is removed from 
the checker brick, the blast gas from the generator can 
be burned completely in the tower and its fuel value 
utilized to the utmost; while carbon is present, blast 
gas from the “generator is entirely wasted. For this 
reason, and tfecauae it ie desirable to blast the generator 
stiongly just before a run in order to have a maximum 
temperature in the coke bed, much better results are 
obtained by burning the carbon from the brick before 
starting to blast the generator than by blasting the two 
'sintultaneously. 

It was found in practice that more time is required 
to burn the carbon* from the checker brick than to make 
a run. It should therefore be possible to save much 
time and a considerable amount of radiation from the 
generator by employing two vaporizers with one gen- 
erator, the carbon being burned from one while a run 
is being made with the other. 

The use of regenerators for preheating the air used 


• » r-.V ' 1 ll 1 ^ i V y « P°J T J 1 0 I E° f the r>lroctor of the Bureau of Stand 
ur * of the United States. Department of Commerce. 


in the generator should also effect a considerable eco 
omy. Just how much fuel can be saved by means < 
these* improvements is uncertain. It may be qui 
possible to reduce the consumption of coke in the gei 
erator to the small amount of compact sok’d unavoidab 
burned while burning out the deposited carbon to pr 
vent the clogging of the gas passages, f 

Figs. 18 and 18A show semi-diagrammatically tl 
arrangement believed to be most economical for a plar 
of large capacity. Each vaporizer is here divided b* 
tween two shells called the vaporizer and superheatei 
This permits the oil to be introduced at the top an 
coolest part of the checkerwork; it places the hottes 
part of the checkerwork and linings under minimur 
load; and on account of the shorter connections, th 
two shells should cost but little more to construct tha: 
a single shell of equivalent capacity connected to perjpi 
tin* blast ,*o enter the bottom. 

Refractories Required 

Probably the most difficult problem encountered i) 
connection with the process is that of obtaining suitabl 
refractories for linings and checkerwork. Followini 
the plant experiments, load tests were made at hig] 
temperature in the ceramic laboratories of the Bureai 
of Standards for the purpose of ascertaining the mos 
suitable materials for the purpose. Including the hat 
dozen materials which had already been eliminated b; 
use in the plant, every refractory known to be com 
mercially available and which it rvas believed migh 
meet the requirements of the plant was tested. O: 
these materials, two were found to have property 



FJO. 18 — PLAN OF PLANT ARRANGED FOR HIGH 
THERMAL ECONOMY 
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which should make them of the greatest value. They 
were self-bonded silicon carbide and a kaolin product 
made by a recently developed process, the details of 
whi^h have not been made public. Both refractories 
were testejr under a load equal to the weight of a 15-ft. 
column of tfoe same material. 

The kaolin brick showed only a small contraction 
under the load at a temperature as high as 1,600 deg. 
C. and did not fail decisively until 1.675 deg. (\ was 
reached. The silicon carbide brick showed no signs of 
injury at a temperature of 1,725 deg. C., whicji was 
the highest obtainable in the furnace used. * • 

A comparison with some of the refractories used in 
the plant indicated that had kaolin brick been used 
there would have been but little if any injury at the 
temperature obtained during the experimental runs, 
and that a temperature at least 200 deg. Q. in excess 
t>f those employed would not have seriously affected 
silicon carbide linings and cheekerwork. The silicon 


• • 

and generator qjid vaporizer and prAealter may reach 
a temperature higher than the softening point of 
Nichrome, hence the casting* made of it snould be in 
contact with water-cooled steel supports in order that 
the exposed parts ipay be cooled below the danger 
point by conduction. The Nichrome parts of other hot 
valves in the plant will^be in no danger of injury from 
the heat, but the valve stems must be water-cooled to 
prevent carbonization of the packing.' The valves be- 
tween the vaporizers and the generator should be of the 
double-gate type with a vent between the gates in order 
to indicate at once any failure of the gates to seat 
tightly and to prevent contamination of the hydrogen 
in case such a failure occurs. The valve mechanism 
indicated in the drawings of the proposed plant is 
merely suggestive. Several of the ordinary typeB of 
valve mechanism could be employed successfully in ltot 
valves of the character described. Fig. 19 shows details 
of some of the valves and refractories proposed. 



carbide was also free from reducible iron compounds. 
The kaolin was not, but it is believed that a similar 
material practically free from iron can be obtained at 
a price considerably below that of silicon carbide. No 
serious difficulty should be encountered with refrac- 
tories in a plant having an inner lining and cheekerwork 
of silicon carbide. For purposes of economy the kaolin 
refractories should be used in the cooler parts of the 
plant. If a preheater for air is employed, there is no 
necessity for using in it any refractory of a quality 
superior to that of the average firebrick. 

If a single vaporizer is used with the generator and 
preheating the air is not resorted tq, there is no need 
for any valve subjected to high temperature except the 
^fcack valve. If, howevfr, two vaporizers and preheaters 
are used with a single generator, a number of hot 
valves are required. Experience with the experimental 
plant indicated that a great deal of difficulty would be 
encountered in keeping a steel or iron valve in condition 
under such severe service even if water-cooled, and 
that the heat lost in such a valve during the producing 
period is far fromf a negligible factor in determining 
the capacity of t|te plant. 

ft has been found that machined surfaces of the 
nickel-chromium alloy Nichrome will remain in good 
condition at a temperature at least 500 deg. C. hotter 
than will machined steel surfaces. The valve heads and 
seats should therefore be made of this alloy. For 
economical reasons, however, the Nichrome parts should 
be as small as possible. The valves between vaporizer 


It is certainly desirable if not absolutely essential to 
use in the generator a solid fuel practically free from 
ash-forming constituents. The fuel may be either pure 
carbon or carbon containing a considerable quantity of 
heavy hydrocarbons, in which case some hydrogen will 
be recovered from the solid fuel. 

Coke — If an ordinary coke is used, it is imposi&ble to 
obtain a sufficiently high temperature without com- 
pletely fusing the ash and producing a clinker very 
difficult to handle. This difficulty wouffi be serious 
enough if air were blown in onty* at the bottonf, but 
when secondary air is used in large quantity and 
clinker is produced throughout the fuel bed, the opera- 
tion of the plant is almost impossitye. The fused 
clinker also attacks the generator linings, which present 
a sufficiently serious problem without this complication* 
Even if the clinker could be handled in* the ordinary 
way, at least two men would have to be employed to 
remove the clinker at frequent intervals, interrupting 
the operation of the plant and permitting it to cool off. 
The amount of solid fuel used if not large, and the 
amount of labor, interrujttion to service and deteriora- 
tion of refractories involved in the use of an ordinal 
coke are out of all proportion to the saving in the cost 
of the fuel at the present time. 

Retort Carbon — Retort carbon is an ideal fuel for use 
in the process, both because it is free from ash- and 
clinker-forming constituents and because its high den* 
sity and heat capacity permit long runs. 

The only serious objection to Jthe use of retort carbon 
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s the limited %up^ly available. It is &n unimportant 
byproduct of a coking process which is being supplanted 
y other methods, and no •increase in the demand for 
e material is likely greatly to increase the supply. 
The present production in this country is only about 
,000 tons annually and probably lialf that amount is 
used by the carbon companies in the manufacture of 
their varied products. ' * 

Petroleum Coice- -Petroleum coke is commercially 
available in sufficient quantity and burns practically 
without residue; but as ordinarily produced, the mate- 
rial is so porous and has such low heat capacity that 
only comparatively short runs are possible. The por- 
osity of the material is no doubt of advantage in 
presenting a larger surface to the oil vapors; it is 
probably a disadvantage in blasting, because it shortens 
the* zone of carbon dioxide formation in which alone 
the temperature necessary for complete decomposition 
of the hydrocarbon can be attained. 

The most satisfactory solution of the fuel problem 
would appear to be the manufacture of petroleum coke 
briquets of high density. * Similar briquets have been 
made cheaply and in large quantity from the lampblack 
produced by the oil-gas process on the Pacific Coast. 
These have been used successfully in water-gas manu- 
1 act ure in which the requirements are substantially the 
same as in the present process. Petroleum coke appears 
tot be a m<fre suitable raw material than lampblack; 
coal-tar pitch is probably the most suitable binder. 

If this process were to be employed on a sufficiently 
large scale, it would certainly be most advantageous to 
purchase the residue from petroleum refining at such 
a stage that *it would produce oil and carbon in proper 
proportion and to complete the distillation at the hydro- 
gel! plant under conditions which would yield a dense 
residue. * In this case the abundant waste heat of the 
hydrogen ^ plant would be employed for the distillation 


and the hydrocarbon vapors conducted to the hydrogei 
generator without condensation. The cost of hydrogei 
produced on a large scale by this process should riva 
that of the cheapest methods for producing hydroger 
from water-gas so extensively employed in Kurope foi 
the synthesis of ammonia. It is probable that a hydro 
gen plant operated as an integral part of an oil refinery 
utilizing hydrocarbon gases and residues of every kind 
which could not be otherwise disposed of to greater 
advantage, supplying waste heat for the operation of 
Htj oil stills and consuming a part or all of the coke 
produced by the refinery, would yield hydrogen, at lower 
net cost than any other known process. 

I he first cost of a plant combining distillation with 
hydrogen production, and the skilled operation it would 
'require, make it unsuitable for intermittent operation 
and therefore out of the question for an aviation field. 
Jt is therefore beyond the scope of this investigation, 
and the possibilities of such future developments are 
merely (Suggested. 

Probable Cost of Hydrogen; 

The following cost estimates are intended to serve as 
a guide in determining the probable cost pf producing 
hydrogen under a variety of conditions. The quantities 
of fuel required and the capacities of the various plants 
are conservatively estimated from the results of the 
experiments with a 4.5-ft. generator and a single 
vaporizer, assuming that the amount of gas. produced 
per run will be proportional to grate area. 

The unit costs of materials, investment labor and 
repairs vary so much under different circumstances that 
the reader should regard the figures given as merely 
illustrative of the manner in which) these factors affect 
the cost of ^the product. The estimates are made for 
hydrogen containing not more than 1 per cent of 
methane; the exclusion of carbon monoxide depends, 
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Valve Between Vaporizer and Preheataf 


FIG. 19 — DETAIIjS OF KEFRACTOKIEvS AND VALVES 
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Cost, Dollars per Thousand Cubic Feet 

fi<; 2ii Arritox i m ate kklatiox between daily 
IW niH’TION AND DOST OF HYPROtJEN 


entirely upon the extent to which it is possible to elimi- 
nate iron oxide from the plant. 0 

The experimental plant made about 13,000 cu.ft. per 
run under favorable working conditions with a coke 
consumption of not over 30 lb. per 1,000 cu.ft. Three 
runs are easily made per 10-hour day. Fuel oil actuallv 
cost 8.25c. per gallon delivered in Trenton, and 
retort carbon cost $15 per ton at point of origin, to 
which $8 freight and hauling charges had to be added. 
One man should be able to operate a well-equipped plant 
under normal conditions provided other workmen are 
at hand to assist him in case of emergency. The air 
blower consumes practically all the jiower used. Twenty 
horsepower is sufficient for this purpose for a 4.5-ft. 
generator and is assumed proportional to grate area 
•for larger installations. The cost of repairs will depend 
principally upon the frequency of replacement and cost 
of refractories. Other repairs should not fie expensive. 

Cost estimates are tabulated in Table III for the 
conditions stated in the following several paragraphs. 
The column of the table headed by a certain letter con- 
tains the figures corresponding to the conditions stated 
in the paragraph marked with the same letter. The 
estimated cost of the plant does not include housing or 
hydrogen storage. 

A. Plant — A 4.5-ft. generator with a single vaporizer. 
Estimated# cost of plant, $35,000. Average production, 
10,000 cu.ft. per run; one run per day on 300 days per year. 

B. Plant — Sam^ as in paragraph A. Average produc- 
tion, 10,000 cu.ft. per run. Three runs per day on 300 
days per year. 

C Plant — A 0-ft. generator ,^vith a single vaporizer. 
Estimated cost of plant, $45,000. Average production, 
.25,000 cu.ft. per run; three runs p^r day on 300 days 
per year. 

D. Plant — Same as in paragraph C. Average produc- 

! .... 


TABLE III ESTIMATED COST OK UYDBOPEX 



Plant 

P'ant 

Plant 

Plant 

Plant 

Plant 

Plant 

A v p r a g p daily production. 

A 

H 

C 

I) 

E 

F 

a 

1,650 

Thousands of cu.ft 

Costs, Cents per 1 ,000 cu.ft 

8 2 

25 

62 

225 

100 

)7 r > 

Fuel od at 8 cents per sal. . . 

43 

43 

43 

43 

43 

4 3 


Dense carbon fuel at $35 prat on 
Petroleum coke at $20 per mti 
Petroleum residue#, 30 cent 

free carbon at $8 per tgfi 

88 

61 

61 

52 

52 

25 

17 

EulJbr and superintendence 

80 

44 

18 

9 

11 

8 

3 

Electric power at 2 cents per 
kvc -hr 

Repairs and miscellaneous oper- 

20 

13 

13 

10 

12 

10 

8 

ating expenses . .. • 

Eight per cent of investment for 

30 

25 

20 

15 

20 

15 

10 

interest, taxes, etc 
Amortisation (full value in 10 

94 

31 

16 

5 

15 

4 

2 

rears) 

117 

39 

20 

6 

19 

5 

3 









Total ... . . 

$4 62 $2 56 $1 91 

$1 40 $1.72 $1 10 $0.4) 


tion, 25,000 cu.lt. per run; nine runstper§ 24-hour day on 
3G0 days per y^r. 

E. Plant — A 6-ft. generator with two vaporizers and 

two preheaters. Estimated ctfcst, $70,000: Average produc- 
tion, 25,000 cu.ft. per run; five runs per day on 300 days 
per year. * * 

F. Plant— Same m in paragraph E with an additional 

briquetting plant for making a dense fuel from petroleum 
coke. Estimated cost <jf plant, $85,000. Average produc- 
tion, 25,000* cu.ft. per run; fifteen runs per 24-hour day 
on 360 days per year. • 

(j. Plant— Two 8- ft. generators, preheaters and super- 
heater s^cRiippwl for distilling petroleum residues to supply 
both hydrocarbons and contact carbon. Estimated cost of 
plant, $150,000. Average production, 55,000 cu.ft. per run; 
thirty rhns per 24-hour day on 360 days per year. 

The estimated costs given in Table III are plotted 
against the assumed daily production in Fig. 20. 

The experimental work described in this paper was 
carried* out by S. F. Pickering, P. G. Lcdig, C» P. 
Larrabee, A. H. Graham and F. W. Trapp, under the 
direction of the author, who wishes to acknowledge the 
loyal co-operation of the whole group. ]t is a pleasure 
alstf to acknowledge the interest taken in the investi- 
gation and the assistance rendered by F. K. Crowell, 
engineer of the Gas Engineering Co. 

Crystallization or Poor Heat-Treatment? 

British engineering papers during the early part of 
May gave much attention to the report of an accident 
which occurred last December on the London & North- 
western R.R. While traveling at about GO miles an 
hour, a locomotive driving axle broke short off, just 
inside the wheel hub. An investigator for the Mjnistry * 
of Transport reported that the various tests on the 
broken part showed that it was made from a badly 
segregated heat of steel. He also said that the frac- 
tured surface had the appearance common to a failure 
due to “fatigue.” * 

On tjie other hand, a report from the National Physi- 
cal Laboratory, which was consulted on the case, said 
specifically that the test pieces were coarsely crystallise, 
and the break was a type of fracture typical of over- 
heated steel. # * 

In England as well as in America there is a lack of 
understanding between modern metallurgical investi- 
gators and the older school of mechanical engineers 
engaged by railroads and other large consumers* As a 
matter of fact, it seejns increasingly clear that a v^st 
majority of the breaks that are commonly called “crys- 
tallization breaks” or “fatigue fractured” are due to 
improper refinement of the grli« by heat-treatment 
after the 'forging operations. 

The failure in question is one extremely difficult to 
have been detected at any time subseq # u^nt to the steel- 
making process. Segregatitn and piping occurred 
toward the axis of the piece, and the outside material, 
which was sampled, showed correct ch^nical analysis 
and good physical properties. 

It is to he emphasized, of course, that eternal vigi- 
lance is the pftce of safety. The total stress on the* 
part wfiich failed was not much more than 6,000 lb. per* 
sq.in. over the whole a?ea, whicn allows a factor of 
safety of nearly 12 for the particular steel used. TJiis 
margin would certainly appear to be adequate for all 
purposes, and it is suggested by The Engineer , in its 
issue of May 4, 1923, that there was either an original 
flaw existing near the surface of the axle or that it 
was scratched during machining or at some other time 
before the wheel was pressed on. Such surface 
scratches are known to be very, damaging. 
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Fixing Profit** of Infringing Machine 

Plaintiff Lohi*h Claim for Damaui^ Through Failure to 
Eh tabl in h Proper Standard ol (omparison 

What is the proper measure ol damages for infringe- 
ment is involved in the suit of the DeLaski & Thropp 
Circular Woven Wire Co. against the Empire Rubber 
& Tire Co., involving the DeLaski & Tmpp patent, 
No. 1,011,450, for a machine for wrapping automobile 
tires before vulcanization. In anothci case the U. S. 
Court of Appeals held the patent valid and the II. S. 
District Court in this case held the patent valid mid 
infringed and awarded the plaint ill damages, but de- 
clined to award it profits and to treble the damages. 
Both parties appealed from this judgment, 287 Federal 1 
The question of profits turned on the question of what 
constitutes a proper standard by which to compare the 
gains and savings made b\ the iim- of the infringing 
machines oyer other means available at the time for 
doing the same work. 

Another machine, known as the Williams machine, 
was also used by the defendant for the same purpose 
as the ’ infringing device. These machines the court 
regarded as the proper standard ol comparison The 
plaintiff, however, insisted that original hand wrapping 
as done before the invention was tin* proper standard 
But since the Williams machine and other machines, 
though not of the utility of the machine int ringed, were 
not only •available but used by the defendant, they 
became the proper standard of comparison 

As the plaintiff built its case upon hand wrapping 
as a proper standard of comparison, which was rejected 
by the court lxdow, the Court of Appeals said there had 
not been any evidence given as to gains and savings m 
the use of the infringing device measured by the 
proper standard as adopted by the lower court, and 
therefore there' was nothing in the record to support, 
th*' plaintiff’s claims for profits, therefore its claims 
must fail.* 

Sales Agreement Proves Unenforceable 

No Valid Contract When One Party Reserves the Right to 
* Cancel at His Pleasure 

4 

The Federal District Court has said that an agree- 
ment by defendant to purchase a stated quantity of 
a product per week so long as it was made by plaintiff 
and conformed to sample, and for plaintiff to deliver 
such Quantity “every week thereafter," does not con- 
stitute a contract binding on the defendant, since the 
plaintiff might cease manufacture at will, without 
violation of the agreement. This is laid down in an 
action on a contract brought by Rdward J. McCaffrey 
against B. B. & R. Knight, Inc., 282 Federal 334. 

The seller did not agree to manufacture goods of the 
kind or quality for any particular period, and if he 
should cease to manufacture goods of that kind, or 
goods which conform to the sample, he would not be 
liable for a breach of any obligation which he had as- 


sumed or which was imposed upon him by the contract, 
says the court. 

The seller rested his case on a decision in McMullan 
vs. Dickinson Co., 63 Minn. 405. Here the defendant 
had agreed to keep the plaintiff in its employ so long 
as he retained the ownership of a substantial number 
of shares in the corporation and it continued in busi- 
ness. In this case the court said : 1 “The expressions of 
a contingency whereby the contract might be terminated 
by the act of either party expressly excluded the idea 
that each was at liberty to terminate it at any time 
without regard to the happening of either contingency." 

In the case at bar the court points out that the con- 
tract is substantially different in terms from the one 
in the cited case. Further, there is no reference to 
any subject matter extraneous to the contract that 
excludes the klea that the seller was at liberty to cease 
his manufacture, regardless of the wishes of the buyer. 

Hence the judgment that the contract was unen- 
forceable. 

Famous Trademark Case Reversed 

Highest Ccurfc Rules Foreign Maker Cannot Compete 
With Assignee of His Mark 

In the now famous trademark case of A. Bourjois 
& Co., Inc, vs. Katzel, the United States Supreme 
Court has reversed the decree of the Circuit Court of 
Appeals (43 Sup. Ct. 245 ). 1 The facts of this case 
are briefly set out as follows: In 1913 A. Bourjois & 
Cie., E. Wertheimer & Cie., Successeurs, doing busi- 
ness in France and also in the United States, sold to 
the plaintiff their business in this country, with their 
good will and their trademark registered in the Patent 
Office. The plaintiff since its purchase has registered 
them again iym\ goes on with the business that it bought, 
using substantially the same form of box and label as 
its predecessor and importing its face powder from 
France. 

The defendant bought a large quantity of the same 
powdm* in France and sold it here in the French boxes, 
which closely resemble those used by the plaintiff. The 
court said there was no question that the defendant 
infringed the rights of plaintiff unless the fact that 
defendant’s l>oxes and powder are the genuine product 
of the French concern gives her a right toVsell them 
in the present form. * 

In giving its reasons for holding that plaintiff’s 
rights were infringed by the transactions of the de- 
fendant the court sayS that after the sale of their 
business good will and trademarks in the United States 
the French manufacturers could not come into the 
United States and use their old* marks in competition 
with the plaintiff. That proposition is founded on the* 
trademark act of Feb. 20, 1905, section 10, authorizing 
assignments. Further, it says that if for the purpose 
of evading the effect of the transfer it had arranged 
with the defendant that she should sell with the old 
label, it would be plain that the arrangement must fail, 
but there was no such conspiracy fa this case. “The 
vendors," the court says, “could not convey their goods 
free from the restriction to which the vendors wfere 
subject. Ownership of the goods does not carry the 
right to sell them with a specific ijiark. It does not 
necessarily carry the right to sell them at all in a given 
place." 

•See Wellington Qustln, "What’a in a Name?" Chem. & Met.* 
vol. 27, p. 342, Aug. 23, 1922. 
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Removal pf Carbon 
# From Liquids 

By J. Bennett Hill 

The liam-U Co. 

In the use of decolorizing carbons 
in the recovery of gasoline used in 
dry-cleaning it is often desirable to 
remove the carbon by settling alone 
and so avoid filtration. While the 
) )U lk of the carbon settles readily, 
there is a Small amount of very fine 
material that settles only very slowly. 
This can Inf removed conveniently by 
making use of the dirty soap in the 
gasoline to carry it down. Where 
the gasoline is not distilled, this soap 
is normally removed by a treatment 
with a solution of caustic soda 
which precipitates it out. If the 
treatment with decolorizing carbon 
is given before this soap removal, 
the bulk of the carbon settled out, 

• and the settled liquid treated with 
caustic soda, the fine carbon is 
carried down by the gelatinous soap 
precipitate, leaving a perfectly clear 
pasoline. 

Possibly this same general idea 
might be of value in other industries. 

Stirrer Efficiency 

Who Said Paddle Stirrers Were Not 
Efficient? — Read This 


r -- 4 j 

To the (Operating 'Man, 1 
Be He Executive or I 
Subforeman 
This department will depend j 
fflr its healthy growth upon 
your contributions. No man or j 
group of men can supply the 
raw material adequately. It i 
must represent the experience 
of all of the men in our indus- 
tries. If you will contribute 
one short item from your oper- 
ating or management expen- j 
ence, you will help to build an 
invaluable, interesting store- 
house of material which will 
help you, your company and the 
1 industry. For every idea you 
give, vou’ll get a thousand. 

J How about it? Forget this 
“I can’t write well enough” ex- 
cuse. Anyone detected trying 
i put on literary dress clothes 
j in this department will be pros- 
ecuted to the fullest extent of 
i the law. 

i Send your story in NOW! 

| Address your contributions to 
The Plant Notebook, 

j Chem . & Met* 

Tenth Ave. at 36th St., 

I New York City. 


The article Iqy W. L. badger and 
his two co-workers which appeared in 1 
the Dec. 13 issue of Chem. & Met . 
was exceedingly interesting > me. i 
The subject “Stirrer Efficiency has 
received very scanty study through- 
out the industry and the amount of 
• misinformation on the subject is 
great. 1 recall one incident from 
personal experience which may he o 
interest 

Some time ago it was essential for 
purposes of experimentation to have 
a wooden tank stirred somewhat rap- 
idly. There wa/in the plant a tank 
With an ordinary type of paddle 
stirrer. It was not even shaved off 
at an angle of B deg., as was the case 
with Professor •Badger’s tank, mi 
consisted of a 4x4 tapered slightly 
to the end and bolted to an upright 
shaft Two such arms pointing in 
opposite directions at the bottom, and 


two more arms at a 90 deg. angle i 
from the other two, situated 18 in. 
above the lower arms. ma(Je up the 1 
whole stirrer. The tank happened 
t„ be filled at the time with a finely 
divided white precipitate suspended 
in wafer, and since there was con- 
siderable doubt as to the efficiency of 
the stirrer in question, it was de- 
cided to make some tests on the tank 
as it was. To do this the stirrer f was 
started and when the t^nk w f as ap- 
parently in full equilibrium 12 gal. 
of strong solution of victoria blue 
was dumped in. Six samples of the 
charge were taken at various parts 
of the tank, three immediately after 
, dumping in the dye and three* at the 
* end of 3 minutes' stirring. The dye- 
: stuff gave the liquid a distinct blue 
i color and there was no difficulty 
1 whatever In distinguishing the sam- 


ples which had been in contact with 
the dye from those which had not. 
The first samples showed very vary- 
ing colors from white to very deep 
blue. The second set of samples were 
uniform both as to appearance o{ the 
unfiltered samples and examination 
of the filtered solutions. In other 
words, the tank was stirred com- 
pletely within 15 minutes. Doubtless 
if we had started to stir at moment 
of adding the dye the time would 
have been longer. This seems to 
; confirm Professor Badger’s interest- 
ing conclusion that paddle stiffens 
are surprisingly efficient. 

The Great k» Mvwtery ’ 

Errors in the Palculation of the Kate 
of Heat Transfer # < 

Everyone who has had to do witf 
the installation of evaporators 01 
stills or cooling coils has undoubtedly 
- used the following formula: 

i , - Q --' 

^ h'Mm t 

i By this it is possible to calculat 
; the heating or cooling surface necei 
I s ary for the particular piece of equi] 
ixient in question. A , of course Siam 
| for the area or surface required, 

* is the coefficient of heat transfer, 

| is the total heat lost or gained durii 
j the operation, h ft the niftnber 
hours which is required for can 
glc ing out the operation, «**i » the me 
in temperature difference or the te 
the perature gradient in degrees Fahr< 
led heit. 

ely The calculation $ r estimation ol 
dec! is a somewhat inaccurate perfor 
on- ance, as fit depends on a number 
j of rather indeterminate quantities. C 
i id +Vin lwmrncal of res 


J it Lilt 1 uiuvm.t.*. — 

duclivity is the reciprocal of res 
ance and the resistance to heat f 
in the case of a liquid to liquid tri 
fer through a pipe would be ec 
to the resistance of the water filn 
the fnetal pipe plus the resistance 
the metal itself, plus the resist) 
of the liquid film on the outside 
the pipe. Of course the total re 
ance varies with the rate of flo 1 
cooling water, the thickness of 
metal, surface films or deposit 
the metal pipe and many other th 
In other words, the value of k. ii 
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plosive gas mixtures when containers 
haVe been used for oils, etc. They 
are then tested under pressure to 
locate any damaged sections, and 
thos<* in need of repair are segre- 
gated, while the rest are painted and 
finished for resale. 

Wefding the damaged barrels [s 
comparatively simple. The testers 
mark the leaky sections for the oxy- 
acetylene Operator, who welds on an 
average of 40 barrel# and*" drums a 
day. Some, of course, require more 
work than others, but it is only 
rarely that the damage cannot be 
repaired with the blowpipe. It has 
been founfl that rather than using 
drawn iron welding rods, ordinarily 
used on light sheet iron, better re- 
a mathematical certainty, even though su j tH can be obtained by „ using a 
it is a so-called constant. bronze filler i a od. Quicker, cheaper 

All this serves as an introduction am j better work can be done with the 
to a specific example of a variation u onze ro d, since bronze has a lower’ 
in lc„ which has come to the writer's m( q ( j njr point and can be more easily 
attention. Upon calculating k„ from bandied than drawn iron. As the 
the best data possible, a value of 2:U) repa j re d barre’s are painted, the ini- 
was obtained, and from this was esti- tia j bright color of the bronze weld 
mated a tota^ area of heating surface j s no objection, 
which amounted to about 72.4 sq.ft. Regardless of whether the damage 
A recheck of these figures by an- consists of a split seam or crack, the 
other engineer taking into account barrels are restored through oxv- 
some experience which he had had acetylene welding to as serviceable a 
with the liquid in question gave an condition as those which are received 
estimated value of 50 for A:,, and a undamaged. Even if a section of the 
consequent value of 555 sq.ft. There s jde is missing, it may be satisfac- 
followed a series of tests in the plant torily patched with a piece of sqap 
and in it* conditions were developed s teel sheet. After welding, the re- 
from which a value for L was calcu- paired barf els are tested a second 
lated. This value was found to be time before they are painted and 
in hhe neighborhood of f>0. stored for future sale. 

The photograph herewith, pre- 
sented illustrates as well as anything ^ 

can the reason why any calculation , v\ U 

of the rate of heat transfer is prac- Spring Kiln Hoops 

ticMlly impossible unless some pee- Ttu , alternative contraction and 
vious experience with the solution expansion of brickwork in kilns, 
cambe relied on, or unless the liquid chimneys and flues exposed to in- 
remains dear and does not deposit on t( , Ilse heat at intervals necessitates 
the pipes. ^ , adequate provision ajrainst loosen- 

ing and collapse. This provision 
Restoring Steel Barrels usually takes the form of steel hoop 

How the Welding Outfit (’an He Utilized baw,s ' ht ‘ lcl to>r<,tluM ' *>>’ l)olts - Dur " 
to Keep the Scrap I’ile Empty in* periods of high temperature, 

these are placed under considerable 
The use of oxy-aeetylene welding strain; wh en low temperatures are 
for reclaiming leaking and dam- reached again, the contraction of the 
aged steel barrels is recommended. ))rickwork is | ike | y to result in the 
Slightl.v, defective containers that slipi)aKe of tht< ho ops and the collapse 
cCunfld otherwise soon become worth- ()f the struclure . Tu minimize danger 
tfss scrap can be reclamed so Uiat from this cause it haa been found 
they may he re-used or resold by a a „ a(tvallta ge in some instances to 
few .minutes’ skillful application of 
the welding torch. 

Used metal barrels that are not 
obviously bejond repair are first 
steamed and thoroughly cleaned in- 
side and out, an essential operation 

to prevent possible ignition of ex- spuing kiln hoop 





Watt i pipes m position to protect bcurinps 
from corrosion 


equip the loops with heavy springs, 
as shown in the accompanying cut. 
If desirable, each band may be pro- 
vided with two bolts and two springs, 
to equalize the strain. 

Bearing Corrosion 

A Simple Method of Preventing Corro- 
sion of Centrifugal Pump Bearings 

Centrifugal pumps are very fre- 
quently used to pump materials 
which are distinctly corrosive to the 
rotor and shell, but more particu- 
larly to the bearings. Stuffing boxes 
do not seem to keep the bearings of 
even the overhung type of pump from 
being chewed up with certain types 
of liquids. 

A crude but effective method was 
worked out to eliminate to some ex- 
tent the excessive corrosion which in 
the case of one strongly alkaline 
liquor was very great. It meant daily 
attention to the bearings and fre- 
quent recasting. A small stream of 
water was allowed to flow on the 
outside casing of the bearing. This 
does two things. In the first place, 
it keeps the t>earings cool find thus 
cuts down chemical action (on the 

I 

principle that the rate of reaction is 
halved for every 10 degrees of tem- 
perature drop). Tn the second place, 
and more important, the water di- 
lutes the corrosive liquid to an extent 
that makes it innocuous and non- 
corrosive. 0 1 

The accompanying diagram shows 
the way it is done. Small water 
pipes are run down to a point just a 
few inches above the bearings and 
hardly more than a dribble of water 
is needed. 

In actual, traceable results this 
stunt was convincing. The life of 
the bearing wa£ increased by from 
three to four times and with the al- 
kaline liquor which had to be handled 
that made a very appreciable differ- 
ence — a difference which showed 
upon the mechanics’ payroll. 
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Pump Valves 


Users of pumps will be interested VAivt stem rouio m\ warn ^ backing plate 

, * V STRONGER THAN CAST ST! M 

to know that some improvements in t 

pump valve construction are an- ^ g|Sg' l 

nounced by the Worthington Pump ! guard - cast booms- ^ ^ mixibil ruhwr seal 

,. ,, . e XT RIVLTLU TO STf M NL HtARlNG ON RIBS Of SEAT 

.& Machinery Corporation, of New ^notwork loose • **■■■ Noam*, of val • 

York. An entirely different form of f * 

va ve has been perfected which, when v 

applied to service conditions that bron; ^^seat — g ? plush joint 

ard valve^ by causing them to cut ^ 

and to leak, will eliminate the diffi- * bottom plate 

culties. It therefore increases the carries entire load . ful m 

• . PREVENTS RUBBER SEAL OUlUt - 'NSUREi 

average pump efficiency, decreases from cutting on seat ribs %vi swnwmw 

the cost of pumping, and continually : — - — — 

maintains the capacity of the pump fig. i— new Worthington valve 

at its maximum point. • 1 , * 

Every user of pumps knows of item in tin* entire mechanical rubber radiating ribs are plainly visible, 
the money loss taking place every line. We are absolutely sure that Fig. 3 shows a medium rubber also 
day due to leakage through the pump this is true/’ after 3 months of unusually difficult 

valves when used for severe service After many years of building and service. It is plain that *the only 
conditions. This has led one promi- operating pumps the Worthington way positively to prevent leakage 
nent manufacturer who makes pump engineers now claim that the priv with valves in this condition is to re- 
valve rubbers as well as other me- cipal cause of leakage is traceable to move the rubbers and replace *them 

chanical rubber goods to say in one tl*> excessive wear on the rubber, with new. • • % 

of his pieces of advertising litera- which while negligible in some cases To overcome this rapid and costly 
ture: is often quite bad. "Thus, Fig. 2 wearing, cutting and (fracking ac- 

“It is a fact that there is more shows a photograph of a hard rubber tion, there has been evolved the^new 

real economy — more actual saving of valve after 3 months of partieu- type of valve shown in Fig. 1, known 

money— in the use of w first-quality larly hard service. Cracks and cuts as tit* Worthington “Seal” valve for 
pump valve than m any other one caused by the valve seat and by the use when the conditions are too hard 

• for the ordinary form of valves now 

F " ^ ~ * in standard use* 

This new vulve, assures*absolute 
tightness when closed, because, as 
will be noted, the rubber usdtt is 
flexible and will always seat per- 
fectly both «t t the hub and Oliver rim, 
its inner and outer seats, and so keep 
tight. Age and continuous usage do 
not cut grooves t>r cause , cracks, as 
demonstrated in Ffg. 4, which' shows 
a flexible rubber seal used for a year 
in this new type of valve. At the 
end of the year there was no visible, 
wear; there wias no leakage; renewal 
• was of course unnecessary; .and 
there was no cost for repairs. * 
The simplicity of this valve is evi- 
dent on inspecting Fig. 1. There 
are no screws, no bolts, no rubber 
rings, no nuts, no bushings, no ro- 
tating elements. The special new 
feature that makes this valve good 

l . ■ *- Y'U for hard service is the rubber valve 

proper. When the valve is closed 
3 months’ hard use aftep a MONTHS’ hard use the middle seat carries the entire 


RIVLTLU TO STf M 
^NNOT WORK LOOSE 


BRONZE SEAT — 

TAPffi THIBaO ; 


BOTTOM PLATE ' 

CARRIES ENTIRE LOAD 
PREVENTS RUBBER SEAL 
FROM CUTTIN6 ON SEAT RIBS 


MtXIBIL RUHWR SEAL, 

ML Hi ARlNu ON RIBS OF SEAT 
NO a 1 I INt, OF V AL • 


PLUSH JOINT 
AHOHtVL IH.RF’ECT I 


” GUIDE - INSURES I 
'VAL VI SEAT INIS TRUf I 


FIG. 1— NEW WORTHINGTON VALVE 
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load and prevents *the rubber seal 
from cutting ^on the seats or ribs. 
This bottom plate moves *Up and 
down with the rybber, and so not 
only acts as a middle seat but hclp.^ 
to keep the rubber valve in shape 
even when open. Thus all meehayi- 
cal functions requiring strength and 
wear resistance are cared for by 
metal parts. The flexible rubber 
acts only as a seal against leakage. 
It will be noticed that the top of the 
rubber seal is protected by a thin 
“backing plate,” which keeps the rub- 
ber seal flat and prevents any possi- 
bility of wear from contact with the 
spring. 

All moving parts are light but 
made amply rigid. The lightness as- 
sures a smooth, quiet-running pump. 
The rigidity prevents the distortion 
that results in leakage. It is not 
expected that repairs or replacements 
will he often required, but the con- 
struction makes this easy when it 
does become necessary, and the cost 
oT any possible repairs will he low 
because of tFie simplicity and inex- 
peTisiveness of all parts. 

----- - ♦ 

Requirements of a 
Refractory Mortar 

11 11 v Kohkrt F. Linilsav 

lO'twm h I Inu'itl, lHMivri I 1 ' ire (').iv Co. 

The apparent need of a better re- 
fractory mortar for laying fireclay 
refractories has resulted in the intro- 
duction of a number of so-called re- 
fractory cements of varying v^orth. 
After 2 > ears' study of refractory 
mortars under furnace conditions, 
the Denver Fire Cla? Co., in perfect- 
ing its Jli-Fire Rond, found there 
were certain requirements necessary 
to the production of a satisfactory 
bond. A discuss.* on of these essential 
qualities will be of intfiVst to every 
user of refractories;. 

The first specification of a refrac- 
tory mortar, to b<* used within the 
temperature ranjfe of a Ny. 1 fire- 
brick, is that it should be refractory 
— in other words, having a melting 
point dost* to that of the brick with 
which it is used. Fireclay mortar 
will ctantl this test, unless it has been 
nvxed with materials such as the 
low fusing loams to* reduce its 
shrinkage or cause it to fuse to the 
bricks; then its value as a refractory 
mortar is lost. This same fault is 
found in many of the trademarked 
cements. To eliminate shrinkage and 
obtain a cold bonding strength, large 
quantities of foreign materials are 
added, and as a result the most im- 
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poi'tant requirement- -refractoriness 

is sacrificed. 

Hardening in the cold iif of no 
especial advantage, and should bo 
avoided unless it can be accomplished 
without eliminating some of the more 
necessary qualities. Gross misstate- 
ments as to the melting points of 
some of the specially prepared Re- 
fractory mortars has led to the dis- 
trust by many users of all refractory 
mortars. One refractory cement 
tested recommended by the manu- 
facturer for use up to .*1.200 deg. F. 
melted at 2,300 deg. F. Unless a 
nfortar has the necessary high melt- 
ing point the bond it forms is epused 
by a slag forming between the brick. 
The result is that under a continued 
high heat the mortar will flow from 
the joints, scoring the wall and leav- 
ing the joints open to the action of 
the flames. Ashes and clinkers will 
readily cling to the slag, further re- 
ducing tho resistance of the wall. 
Settling and distortion pf thf wall 
under continued heat will also result 
and in arch construction or where 
there . is a shearing action on the 
joint the brick’ will slip out of place. 
A nfortar that is refractory and will 
sinter into a 1 mass similar in proper- 
ties to the brick itself is the desired 
one. It is not a strong, hard joint 
in the cold that is wanted, but a hard, 
refractory bond under heat. 

A good milled fireclay, although of 
the same refractoriness as the fire- 
brick, loses its value because of its 
high shrinkage. This causes the 
joints to become loose and all the ill 


effects of a loose setting will result. 

A satisfactory mortar should have a 
low shrinkage so that it will stay put. 
Again, this should not be accom- 
plished by the formation df a slag, 
for refractoriness must be « main- 
tained. 

The expansion* and contraction of 
the mortar in relation to the brick 
are important. They should be the 
same or approximately those of the 
firebrick at varyifig temperatures, 
otherwise conditions nearly as bad 
as those obtained from using a mor- 
tar with a large shrinkage will occur. 
When silica is used as a base for the 
mortar, spalling and loose joints ' 
usually result, because its expansion 
and contraction are not the same as 
the brick. One of the methods used 
to correct this fault (and silica is 
used a great deal as a base because 
of its low cost) is to use basic fluxes, 
but here again the slag method of 
bonding is wrongly introduced. 

Not only should the physical prop- 
erties of the bonding material be like 
that of the brick but the chemical 
properties should be similar, having 
the same resistance to the furnace 
gases, ashes, etc., with which the 
brick might come in contact. A mor- 
tar that fires to a body similar in 
structure to the refractory bodies* 
with which it is used and of similar 
chemical qualities will best meet this 
requirement. 

In attempting to reduce shrinkage 
and maintain refractoriness we had 
difficulty at first in producing a mor- 
tar that possessed workability. A 
cement, though otherwise good— -that 
is, sandy in nature — lacks plasticity 
and with it the desirable thin weli- 
filled joint cannot be made. t Uneven 
laying and waste of material also re- 
sult. The wet prepared cements can 
be easily used in making thin joints, 
and they usually harden in the cold, 
but this hardening takes place not 
onjy in the joint but in the mortar 
box, on the workman's hands and 
clothes and ofteh in the containers, 
causing loss of material and dissatis- 
fied workmen. Although a thin joint 
is recommended, it is at times neces- 
sary to use heavy layers of mortar, 
and a wet prepared mortar, if suited 
for making thin joints, often cannot 
be used for the heavier joint unless 
some foreign material is used to 
thicken it. Good foreign material 
to add is not always available, and 
if the wrong materia* is used another 
deleterious factor is introduced. 

Good working qualities not only 
assure a better brick-laying job but. 
a considerable saving of material. 
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Readers’ Views and Comments 

f An Open borum for Subscribers 

'Hio editors invite discussion ol arLcles and editorial* or other top,,, „f mtcvst 




A “Gentlemen’s Agreement” 
Against Technology ? 

To the Editor of fjhem. & Met.: 

Sir— ^There are many members of 
the chemical profession whose careers 
are threatened today by a certain 
vicious practice that appears to be 
growing in American industry. This 
practice consists in what is called a 
“gentlemen’s agreement” among manu- 
facturers in a certain industry not to 
employ a technical expert who has 
left the employ of a concern engaged 
in the production of the same or a 
similar product or at least not without' 
the permission of the last employer. 

I believe there is just such an agree- 
ment in existence among certain manu- 
facturers of* artificial silk, certain 
dyes, abrasives, caustic soda, etc. It 
probably originated in the idea once 
entertained by many that valuable trade 
secrets would be carried away by the 
technical expert who would then sell 
them to a competitor and thus enable 
him to produce a better or cheaper 
article. 

The probable effect on the manufac- 
turer has been for him to increase re- 
search to a certain point, and then 
stop and wait for his competitor, in the 
meantime enjoying a feeling of secur- 
ity in the possession of the results of 
this research. The effect on the chem- 
ical profession, however, has been 
literally to enslave many individuals in 
positions at salaries frequently far in- 
commensurate with the profitable re- 
sults they achieve. They cannot help 
themselves, because their experience is 
specialized and cannot be sold on the 
open market due to the “gentlemen's 
agreement” arming the possible employ- 
ers. The technical man is thus often 
penalized for having given meritorious 
service and he has no alternative but 
to continue the drudgery or leave 
and enter work in a different line — work 
in which his experience will probably be 
of little use. Actually in this event 


wish, to pay the bill for research, which, 
if it has been done at all, has not been 
as fruitful in benefits to mankind as it 
woulj have bfc*en were a, propei* in- 
centive given the researcher. Such a 
stimulus would follow only from an 
opportunity to sell his special abilities 
on a free and open market. 

It is all right to have tirade secrets. 
It would be well if there were more real 
ones and less imagined ones. But when 
trade secrets limit the progress of the 
men wh^ have created them, they limit 
the public good that femes from such 
progress; and any agreement, gentle- 
manly or ungentlemanly, is vicious 
which allows this state to exist. 

Milton J. Shoemaker. 

ItulTalo, N Y 


Corrosion of Hunt-Proofed Iron 
and Steel 

To the Editor of ('hem. & Met.: 

Sik The article by W. P. Wood on 
“Corrosion of Rust-Proofed Iron and 
Steel” in your April lit) issue contains 
conclusions which 1 feel arc* hardly 
justified by the* data furnished. I refer 
to the statements made regarding 
ehJorine in tap water, particularly to 
U*c assertion that the tap water he 
used contained dissolved yhlorine. In 
determining the chlorijjr-fonsuming ca- 
pacity of sewages for the city of 
Cleveland, ddne by the city’s engineer- 
ing department in 1019-1021, controls 
were always used of tap water and 
distilled water. We invariably found 
that tap water (which bad been previ- 
ously chlorinated by the city’s water 
department) has a chlorine-consuming 
capacity as great as and usually 
greater than its oxygen-consuming 
capacity, given the same time and equal 
molecular amounts at the start. Our 
data indicated a fairly close relation- 
ship between the two. The. tap water 
he cites had an oxygen-consuming ca- 
pacity of 2.7 parts per million when 
he received it; therefore I feel quite 


disinfection or HfetUf in an ordinary 
city sewage. 

Befor§ rightly ascribing to chlorine 
the differences found in corrosion there 
should be run another set of samples 
tin an unchlorinated water having the 
same constituents. When that is done, 
it # is probable that the mineral salt con- 
tent of the water will be blamed rather 
than a little chlorine long since dead. 

Glenn Green. 

Pathological Laboratory, 

LnkosMc Honpital, 

Cleveland, Ohio. 

To the Editor of Chem. <fe Met.: 

Sir- The writer wishes to point out 
that his conclusion in connection with 
the corrosiveness of tap water was 
reached as a result of the tendency of 
this water to cause pits in the metal. 
The importance of this was definitely 
mentioned in the article. A rigid com- 
parison of weight losses would not lead 
to this conclusion in all cases, but the 
pitting ,was quite evident. 

Always granting the possibility of 
analytical errors and the fact that the 
figures for chlorine are considerably 
higher than the average, the case in 
question is somewhat unusual in that 
the samples were taken at a point not 
far from the purification plant. Inhere 
is admittedly a considerable variation 
in chlorine content ’at this point. 
Further, the nitrogen content of the 
raw water is very low, and while the 
chlorine which has been added to the 
water might be, as it. were, “bacterio- 
logically dead,” it is very questionable 
whether it is “chemically dead.’^ The 
writer has been informed, by a member 
of the laboratory whose fluty it was* 
to check this water regularly that 
positive tests for free chlorine by the 
orthotoluidin method were obtained 
within a radius of several miles from 
the purification plant. There is also 
on many occasions a pronounced taste 
to the water. 

In conclusion, it might be well to i 
point out that the mineral salt content 
of this particular Abater wouy be prac- 
tically a negligible factor as far as 
Corrosion of metals is concerned# 

WiLLufM P. Wood, 

Assistant Professor* of Metallurgical 

• Engineering. 

University Michigan, 

Ann Arbor, Mich. 


the orifcinaPemployef locked up the sure that any chlorine which had been 


expert’s experience where it will be of 
practically no value to himself or to 
the public. 

Any solution to this vital problem in 
ethics which has not the good of the 
public and justice at heart would, of 
course, be wrong. On one hand we 
have increased tfle desire of the manu- 
facturer for research, and on the other 
• we have killed or limited the incentive of 
the man who does the research through 
a highly arbitrary agreement that may 
limit his rewardfl, his success and his 
career. Notwithstanding the fact that 
genius exacts its own reward, the 
majority of even so learned a profession 
as ours are not geniuses. And the 


introduced at His local water plant was 
completely and chemically dead by the 
time it reached him, for we found that 
organic matter oxidized by chlorine is 
exceedingly stable. Furthermore, a 
dosage of chlorine sufficient to saftirate 
the consuming power of the water and 
leave an analyzable excess at the con- 
sumer's tap is indeed a rarity. 

Jt is quite likely that the “chlorine”- 
which he lists under “constituents” 
refers to combined chlorine as chlorides, 
because a dosage of 7.6 p.p.m. is con- 
siderably more than twice as much as 
ia necessary to give a very pronounced 
taste to water and is probably close 
to ten times the average dosage. That 


Was It an Impurity? 

To the Editor of Ohem. & Met.: 

Sir— Back in 1880-81 Dr. Edward G. 
Acheson was at work in the Edison 
laboratories, pegging away at carbon 
filaments. In his search for new modifi-' 
cations he undertook to break up carbon 
compounds by electrolysis. *He •chose 
carbon bisulphide, which he put inty a 
tesj tube, and in this inserted two 
platinum wires. But the CS would not 
conduct the current until he nad shaken 
it up with water; then it became a 
partial conductor, its conductivity in- 
creasing as the current passed through 
it. * 

While no carbon appeared, he ob- 
served occasionally the deposit of small 
white granules at the bottom of the 


effect on the public isindirectly, if you amount would accomplish 75 per cent carbon bisulphide. What were they? 
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He separated the^i until he had about 
half a Kram. They were very hard; 
they made scratched ori sapphite. 

Another curious feature was that 
when a granule of the substance at the 
bottom of the test tube containing CS # 
was brought between the platinum elec- 
trodes there developed a flash of light*- 
and then tV> substapce turned black. 

The next step was to call, in com- 
pany with his friend I)r. Edward L. 
Nichols, on the late Mr. Tiffany at his 
great jewelry establishment, then on 
Union Square. Hailing from Menlo 
Park, they obtained an audience with- 
out delay. Mr. Tiffany sent for his 
diamond expert, who proved to be a tall 
young man named Kunz -none other 
than bur old friend Dr. George F, Kunz. 


He taid if they would return in a couple 
of hours he would tell them what they 
had. But when they returned young 
Mr. fyunz admitted that he did not 
know. “It is not carbon/’ he said, “be- 
cause it dissolves readily in hydro- 
fluoric acid. But if you can make it in 
quantity and at a low cost it will be of 
great use to the world as an abrasive!” 
This was just 10 years before Dr. 
Acheson Ai^tle carborundum. 

But what were those fcranujes? Mr. 
Acheson became assistant clnef engi- 
neer for the Edison interests in Europe 
in 1881. In Paris he met an eminent 
German chemist whose identity has 
passed into the lim^io of forgotten 
names. He^described the experiments 
to him. , 


“Hah,” exclaimed the eminent Ger- 
man chemist, “here you have another 
proof that sulphur is not an element. 
You have obtained, sir, a decomposition 
product of sulphur itself, whkjh I have 
long claimed cannot be an element!” 

Now we meet another difficulty. The 
voltage was 104, ^reduced by lamps in 
series and the current increased until 
the lamps glowed a dull red. But 20 
years afterward Dr. Acheson tried to 
produce those same granules from car- 
bon bisulphide in h«s laboratory. He 
used all the diligence and all the strat- 
egems at his command, withouC getting 
a sign of them in a single instance! 
What was the stuff? 

Ell wood Hendrick. 

New York City 



Developments in the Manufactured 
. Gas Field 


Attention of Inventors Indicates the Industrial 
Importance of This Fuel 

• 

T HE "NORMAL PROCEDURE in the increased yield in hydrogen would 
manufacuripg water gas or similar give the gas a higher thermal value, 
gas is to keep the CO at a maximum as a study of the thermal reactions 
and £he CCU at a minimum, because will show. In the usual method of 
COt is an incombustible. However, if water-gas manufacture, a certain '•p (?r 
the carbon* were all changed to CO,, cent of CO will always be formbd, 


however. In this invention of Harold 
R. Berry of Wilmington, the object is to 
supply a means for oxidizing all the 
CO and freeing all the hydPogen. The 
simplest form is an ordinary water-gas 
set, to which has been added, directly 
over the generator, through which the 
make must pass, a chamber containing 
a grate. On this grate are placed 
shavings, strips and borings of, say, 
steel and iron, or any other suitable 
substance. 

These substances react with the steam 
to form an oxide, thus releasing all 
the hydrogen. In its turn, in the 
presence of CO, the oxide releases 
oxygen, which reacts with the CO to 
form CO*, the scrap being rejuvenated. 
The chief requirement of this scrap is 
that it have a relatively large surface 


American Patents Issued June 5* 1923 


TIi*' following numbeis have boon 
selected from tin* latest available issue 
of the Official (lari ttc of the United States 
Latent Office because they appear to 
have pertinent Interest for ('hem. «(- Mfl 
readers The> will* hi' studied later by 
('hem rf Met 'ft HtalT, and those which, in 
our Judgment, tfre most worthy will lie 
published In abstract It is recognized 
hat we cannot always anticipate eui 
cadets’ Interests and accordingly this 
advance list Is published for the benefit 
of those who May not car** to await our 
judgment and synopsis <} 

1. 157,3351 Kiln and Burner Thcicfor. 
M Hasslet , Milwaukee, Wis. 

1,457,348 — Rubber Mixer or l.ike 
Machine. D R Kowen, Ansonia, Conn., 
assignor to Fa 170 1 Foundry & Machine 
< 0 ., Ansonia. 

1 457.351 — Air Filter L L Dolllngm . 
Roehcstei, N \ 

• 1.457 406— Depth and Speclftc-Gi av it\ 
M ensuring Apparatus r W. Stanellffe. 
New York assignor to Rneumercator 
Co , New York 

1.457,418- Machine for Treating or 
Pi m ossing Fabrics and Other (ioods 
i A Wilson, Elizabeth, N ,T , assignor 
to Duratex I’orp , Newark, N J 

1 4 57.436 — Process of Making Metal 
Sulphides Henry Howard and , K. R 
Alvord. Cleveland, Ohio, assignors to 
Grassolli Chemical Co . Cleveland. 

4 1.457,484 — Method of Purifying Acid 
Liquor. F. C. Atkinson, lnaianspolis. 
I net. 

1.457,493-— Process of Making Phos- 
gene. D. B. Bradner, Edge wood. Md. 

1.457 508 — Method of and Apparatus 
for the Purification of Watei W. M. 
Cross. Kansas City, Mo 

1.457,514 — Filtration Chamber. J W. 
Flower, Detroit Mich., assignor to Mich- 


igan Valve Foundry A Engineering Co., 
1 >etl olt 

1.457.521 Powdered-Coal Apparatus 
%\ . 1 . (Irlndle. Chicago, 111., assignor to 
Grindle Fuel Equipment Co 

1, 457,522 — Powdered-Coal Apparatus 
A .1 Gi Indie, Chicago, 111. assignor to 
Hrindle Fuel Equipment Co 

1,457,543 — Nitrating Aromatic Hydro- 
cat bon S. P. Miller and J. R. Hess, 
Philadelphia, Pa , assignots to The Bar- 
rett Co 

1,4 57.656 — Process of Desulphurizing 
Petroleum and Petroleum Distillates 
A E Dun st an and E R Thole, San- 
bury -on -Thames, England 

1,457.676 — 1‘iooess of Making Sul- 
phuric Acid and Apparatus Therefor. 
F < J Stantial, Melrose. Mass, assignor 
to Merrimae Chemical Co.. Woburn, 
Mass 

1.4r>7,709-*-Exploslvo O. J Staptsbbll 
Lundsgaard, Vejen Denmark 

1,457.718 — • Electric Furnace. 1 . It 
Valentine, Erie. Pn , assignor to General 
Elect! 10 Co. 

1,157,780 — Gas-Fired Melting Furnace. 
H () Loebell. New York, assignor to 
Dohertv Research Co, New York. 

L457.786 — Recovery of Gusoline From 
Natural Gas. etc E S. Morriam, Mari- 
eita, Ohio « 

1.457.791 — 'Process of Making Succinic 
Acid J F Norris and E O. Cummings, 
Cambridge, Mass. * 

1.457.793 — Process for Obtaining Sul- 
phur It. S. Perry, Ca\e Springs, Ga. t 
I*. W. Webster, Pelham Manor, and 
V. K. Boynton, New York, assignors 
to Perry A Webster, Inc. 

1.457.794 — Settling Apparatus W. E 
Piper, New Canaan, Conn., assignor to 
Dorr Co., New York. 

1,457 803 — Apparatus for Separating 
Solids from Liquids. A. J. White, San 
Antonio, Tex. 


1.457,810 —Screening Apparatus P J 
Alwart, Chicago. 111. 

1,457,811 — Displacement Element for 
Liquid Containers. L. E. Baker, Fort 
Wayne, Ind., assignor to Wayne Oil 
Tank A Pump Co, Fort Wayne. 

1,4 57,835 — Process for Producing Cata- 
lytic Material for Hydrogenating Unsut- 
urated Oils and Fats to Harden Them 
J. P Harris, Chicago, Jll , assigrim to 
Allbright-Nell Co., Chicago 

1,457,848 — Agitator T. Mojonnier, 
Oak Park, 111., assignor to Mojonnier 
Bros Co, Chicago. 

1.4 57 J* 65 — Apparatus for Comminut- 
ing, Helming. and Triturating Papet or 
Cardboard Pulps K. A. Thorsen, Gren- 
oble, France 

1,457,877 — Recovery of Ammonia L 
E. Doty, Elyria, Ohio. 

1,457,915 — Method of Making Papei 
Pulp B S Summers, Port Huron. 
Mich 

1.457.934 — Method of Making Precipi- 
tated Barium Sulphate and Sodium 
Sulphydrate J B Pierce, Jr., Charles- 
ton. W. Va. 

1.457.935 — Method of Making Precipi- 
tated Barium Sulphate J. B. pierce. 
Jr., Charleston, W Va. 

1.457,941 — Cooler for Reclaimed Liquor 
and Gas in Paper-Pulp Processes. G F 
Shevlin, Glens Falls, NL Y. 

1.458.001 — Method of Burning Sulphur 
A. T. Prentice. Somerset f West, Cape of 
Good Hope, South Africa. 

1,458,016— Method of Treating Silice- 
ous Ores. G. H. Wigton, Eureka, and 
S, M. Seddon, Salt Lake City. Utah. 


Complete specifications of any United 
States patent may be obtained by remit- 
ting 10c. to the Commissioner of Patents, 
Washington, D. C. 
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—that is, that? it be finely divided. 
(1,453,655, Harold R. Berry, assignor 
to Petroleum Research & By-Products 

Co., Wiliftington, Del., May 1, 1923.) 

# 

Retort for Low-Temperature 
* ' Gas Making 

The efforts along *the line of low- 
temperature carbonization and gas 
manufacture have been of increasing 
interest. One of the pioneers in this 
field was the International Coal Prod- 
ucts Corporation. It is now putting 
forward patent covering a new type 
*of primary retort in connection with 
its well-known process. 

This particular design, the patent of 
Charles E. Richardson (1,454,338, 

. Charles E. Richardson, assignor to the 
International Coal Products Corpora- 
tion, Richmond, Va., May 8, 1923), 
is concerned with the structural de- 
tails of this type of retort. It claims 
to improve ^he support of the retort, 
to improve the design so that it may 
be more easily assembled and disassem- 
bled, and to 4 improve the arrangement 
of both burners and flues. 

Coking Non-Coking Coal 

One of the greatest desiderata of 
the byproduct coke and gas field is an 
oven that will coke certain high-volatile 
coals of low agglutinative power and 
give good results. A solution of this 
difficulty is offered by Paul Goffart 
(1,455,527, assigned to Belgian- A meri- 
* t-an Coke Ovens Corporation, Wilming- 
ton, Del., May 15, 1923). 

This patent claims that in order to 
convert coal of this type into dense 
coke, distillation must be rapid at the 
top of the charge, thus preventing the 
formation of sponge coke at the top. 
To accomplish this result, the vertical 
heating flues are divided into pairs 
of adjacent flues. The fuel gas is ad- 
mitted at the top at a point between 
the flues of each pair. The air for sup- 
porting combustion travels upward in 
one flue ftf each group and the gases 
of combustion p*ss ‘downward in the 
other flue of the group. From time to 
time a reyersal occurs as between these 
two flues. Means is provided for regu- 
lating both the length and the intensity 
of the flame. In this way a controllably 
higher heat may be maintained at the 
top of the oven than elsewhere. 

Doing Away With Reversing 
Engines 

Designers of coke ovens have long 
sought for a means of eliminating the 
reversing engines. The expense and 
added complication due to these 
mechanisms and $ne repair cost which 
they entail are* sometimes a serious 
burden. 

As a means of accomplishing this 
end William E. Roberts has obtained 
a patent ( 1 , 463 , 605 , assigned to Foun- 
dation Oven Corporation, New York, 
May 1 , 1923 ) on an oven of novel 
type. In this oven the flues are ar- 
ranged in pairs, vertically. Gas and 


air enter at the bottom of one of Jhe 
flues of each pair, burn up this flue and 
down the next, the products of com- 
bustion passing out through the waste 
gas ducts. The combustion fluls of 
one tier of flues are adjacent to the 
waste gas or downward flues of the 
next tier, which is designed to § assist 
i* heat distribution. 

The waste gas ducts are common for 


all the waste gas*flu& of one tier ok 
flues. The air passages for admitting 
the air ate located on tile sides of the 
waste gas ducts and their parallel 
length is sufficient tes preheat the enter- 
ing air thoroughly. 

It will be noticed that this design 
of pven permits continuous combustion 
without reversal and doefi away with 
regenerators. 


Patented Ideas in Chemical Engineering 
Equipment 

A Continuous Centrifuge and New Plate for Column Stills 
Are Featured in Recent Patent Specifications 


B ltOADLY SPEAKING, the use of 
centrifugal force in the separation 
of liquids from solids is a compara- 
tively olrf process, although advances 
are being made continually in the equip- 
ment for applying this useful prin- 
ciple. Recently the trend has been 
toward developing and perfecting a con- 
tinuous centrifugal separator, notwith- 
standing the fact that in certain of the 
chemical industries “batch” operation is 
sometimes of importance. For instance, 
it is frequently necessary to remove a 



precipit&te from a mother liquor, and 
then in order to obtain the desired de- 
gree of purity the solid must be washed 
free from the mother liquor while it is 
still in the rotor. A separator invented 
by Sylvester S. Howell and assijfried 
to the United Chemical »& Organic 
Products Co., of Chicago, takes advan- 
tage of both of these requirements, 
since it is suitable for either continuous 
or intermittent operation. A feature 
of this piece of equipment is the ar- 
rangement of introducing the material 
to be separated and the removal of the 
solid matter through the open bottom of 
the rotating cylinder or rotor. The 
solid may be conveniently removed 
through th ; s open bottom of the rotor 


while it is in motion and the materials 
to he separated can be introduced into 
the cylindrical rotor without stopping 
it, thus rendering the separating op- 
eration continuous. 

Two points of interest are the 
methods by which the material to be 
separated is fed into the centrifuge and 
the provision for withdrawing the 
solid cake or residue. Referring to the 
accompanying figure, it will he noted 
that the material f rom which the liquid 
to he separated comes iit through the 
supply pipe 29 and the hose 30. This 
pipe is supported on bearings 31 and 32 
and can be moved in a vertical direc- # 
tion as the material is sprayed on the 
filtering lining 24 while the latter is in 
rotation. The pipe 33 iff provided with 
a nozzle through which compressed air 
is forcibly projected toward the filtering 
lining in a direction opposite V> its direc- , 
tion of rotation. This nozzle produces 
a thin blade or jet of compressed air 
which is discharged upon the interior of 
the centrifugal rotor. By the operation 
of this sort of nozzle, the filter cloth or 
lining, ‘‘when such is used, is maintained 
quite free of material, thus increasing 
the filtering capacity ' of the machine. 
This has the advaptage over a mechani- 
cal scraper plow in that it is not pos- 
sible with the latter tb run ver f close to 
thp inside surface of the cloth for fear 
of rupturing it. The pneumatic plow, 
on the other hand,* is remarkably 
flexible. (1,453,678, issued tyay 1, 
1923.) 

A Still Hole With Check Valves 

An unusual featurein the construction 
of diaphragm plates for a column still 
is brought out in a recent patent by 
Ralph H. Twining, of Marquette, Mich. 
(1,453,735, issued May 1, 1923.) In- 
stead of the usual cup or sieve construc- 
tion, provision is made for a diaphrggrp 
plate having a large number of perfora- 
tions, in each which is a rivet-shaped 
chectf valve. This valve consists of an 
ordinary rivet having its head normally 
resting on the upper surface of the' 
plate and its stem projecting through 
the perforation. The pressure of the 
rising vapor in the column causes the* 
heads of these valves to be lifted from 
their respective plates and the vapor is 
permitted to pass through the perfora- 
tion. If the pressure of the vapor is 
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variable over tfce different portions of 
the plate, the valves in any portion not 
subjected to sufficient pressure will not 
be raised, as each of the vafves is en- 
tirely independent of the other in its 
action. This is particularly importai^,, 
as it prevents the escape of the fluid at 
points where the pressure is inadequate 
to support it. * 

Fighting Oil Fires 

In fighting’ oil fires by means of a 
fire-extinguishing foam, it has been re- 
peatedly found that when an explosion 
occurs in the oil tank— this being gen- 
erally preliminary to the beginning of 
a fire, where lightning is the cause- the 
roof or tank top is forced or blown off 
violently. The mouth of the foam de- 
livery system attached to it is usually 
broken or put out of use, thus resulting 
in the failure of the fire-extinguishing 
apparatus. To overcome this objection, 
the delivery system for the foam is 
sometimes placed in the side rtf the tank 
above the “normal” oil level. This sort 
of installation, however, has the disad- 
vantage that the normal oil level is never 
constant, and that a rise above the pre- 
determined level will often result in the 
oil leaking into the foam delivery mix- 
ing chamber*. Willis I). Witter, of Ro- 
selle Park, N. J., in a patent assigned 
to the Poamite Fire-Foam Co., of New 
York, retains the type of installation in 
* which ]he foam is allowed to enter 
through the tank roof or top, hut at the 
same time he* makes provision so that 

Important Articles 
' lii Current Literature 

More titan fifty Industrial technical 
or ncientillc periodicals and ti.idc 
papers are reviewed legulailv l>\ the 
stril'i of ('hem J Met The articles 
listed below have lx en selected f i om 
these publh atlnns because thev«ieprc- 
sent tiie most conspicuous themes m 
eoidemporai v liter, atm e, and conse- 
quently should he of considerable inter- 
est to our remleis Those that are of 
unusual Interest will be published later 
In abstract In this* department . hut 
since it is frequenth Impossible to pre- 
pare :uaat isfaetoii’ abstmet of an article 
tills list will enable our mulcts to keep 
abreast of current literature and «lii 
tlieir rending to advantage The maga- 
/.mes mw l«w r ed have all been iceeived 


irf case of the violent removal of the 
ta^hk top by an explosion, it will not dis- 
rupt or break down the foam delivery 
system. (1,454,839, May 8, 1923.) 

Tit* Facilitate Pipe line Pumping 

In pumping heavier grades of pe- 
troleum through pipe lines, it is often 
found* that the oils are so heavy and 
viscous that their handling is extremely 
difficulty In fact, some grades of oil 
are so heavy that, it is practically im- 
possible at ordinary tempuratures to 
pump them through the pipe. Various 
means have been used to make the oil 
more fluid. John P. Perseh, of Hous- 
ton, Tex., has patented a process of agi- 


tating the oil in a cylindrical chamber 
connected with the pipe line and intro- 
ducing into the oil during the process 
of agitation a strong blast of air. 
There is formed an emulsioqcof air 3nd 
oil of considerably lower specific gravity 
than the original oil. If ’the air has 
previously been heated to a suitable 
temperature, it Cs claimed that it will 
have the effect of breaking up the 
hydrocarbon molecules to a certain ex- 
tent and thus make the' oil permanently 
more fluid and thal^ it will not return to 
its original viscous state. The agitat- 
ing apparatus consists of mechanically 
operated paddles attached to a central 
shaft. (1,454,48-5, issued May 8, 1923.) 
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' Results nt large-scale demonstration of 
plant Installed at Withlngtnn worfs of 
the Manchester Corporation ./ Sot' 
('hem Ind . May 115 , 1928 , pp. 225 * t - 230 t 
Ctrcrovmtv of Nitrogen From Sewage 
in AcTtVATKP-Si.rPa*: Prookbb. Edward 
Arden, Clarence Jenson and I ’orey 
(Jrant. Hoc. ('turn. Ind., May 2a, 1923, 
pp. 230 t-284t. 

Rpilpingh From the Manager's 
Viewpoint (Part IV). G. L. H Arnold 
How the roof, partitions, doors and 
building, equipment should bo planned 
to fit the Industry. ManagemmU ting i- 
nsmsp, June, 1928, pp. 417-421. 


Men in the Profession 


John Davis has been selected to takp I 
charge of experiments being conducted 1 
by the Board of Helium Engineers < 
working under the Bureau of Mines 
on the government reservation at Fort t 
Worth, Tex. < 

Prof. Graham Edgar sailed for ! 
Europe on June 11. While in England i 
he will l»e one of the American repre- 
sentatives at the International Union 
of Chemistry. 

J. N. Gunn of New York has re- 
signed as president of the United 
States Tire Go. and vice-president of 
the United States Rubber Co., the 
parent organization. C. B. SEXIER, 
president of the United States Rui»ber 
Go., has been elected to a similar posi- 
tion with the tire division, succeeding 
Mr. Gunn. 

William M. KeelIng, who was 
graduated from the Missouri School of 
Mines in May, is now chemist with the 
American Smelting & Refining Co.’s 
tlead refinery at Omaha, Neb. 

Edmund Leaver, who has been serv- 
ing as superintendent of the Bureau of 
Mines experiment station at Tucson, 
Ariz., has been assigned to the super- 
intendency of the precious metal station 
at Reno, Nev. S. P. Howkll, the 
bureau’s specialist in blasting and ex- 
plosives,- has been made superintendent 
of the Tucson station. 

R. Walter Leigh has been elected 
vice-president of the American Beet 
Sugar Co., New York, succeeding the 
late II. T. Oxnard. 

J. M. Lessell, research engineer, 
Pittsburgh, gave the principal address 
at the meeting of the local chapter of 
thj American Society of Steel Treating, 
at the Wiliam Penn Hotel, June f>, on 
the subject “Methods of Static and 
Dynamic Testing of Metal.” 

Charles A. Meade, vice-president of 
E. I. du Pont de Nemours & Co., Wil- 
mington, Del., has resigned to devote 
his time to private enterprises. He 
became connected with the development 
department of the company in 1915, 
and in 1919 was elected vice-president 
and director. 

E. C. Moffett, formerly with the 


Ideal Disinfectant Corporation, Wood- 
bridge, N. J., is now with the Cyanide 
Co., Warners, N. J. a 

Thomas W. Streeter has been 
elected chairman of the board of 
directors of the Simms Petroleum Co., 
N. Y., to succeed Harry Bronnor, re- 
signed. 

W. H. Walker, of the IJ. S. Depart- 
ment, of Commerce, is in California 
conducting a survey of the agricultural 
needs of that state for nitrogen com- 
pounds. 


Obituary 


Clyde Mitchell Carr, until re- 
cently president of Joseph T. Ryerson 
& Son, Inc., died on June 5 at his 
residence in* Chicago. Mr. Carr was 
horn in Will County, 111., July 7, 1869. 
For 12 years he was president, but for 
the last 4 years had been unable to 
take an active part and last January 
resigned as president, although continu- 
ing until the tiipe of his death as a 
member of the bdard of directors. 


Calendar 


American Chemical Society, fall meet^ 
liiK, Milwaukee, Wis., Sept. 10 to 14. 

American Electrochemical Society, 
fortv-fourth meeting. Dayton, Ohio. Sept, 
27 to 29 (dates provisional). 

American Electrotlaterb Society, 
eleventh annual meeting, Providence, R. I., 
July 2 to 5. 

American Gas Association, annual con- 
vention, Atlantic City, Oct. 16 to 20. 

American Institute of Chemical Engi- 
neers, summer meeting, Wilmington, Del., 
June 20 to 28. , 

ASSOCIATION OF iRONr AND STEEL EU*> 
thical Engineers, iron and steel exposition, 
Buffalo, N. Y., Sept. 24 to 28. 

American Society for Testing Mate- 
rials. twenty-sixth annual meeting, Chal- 
fontq-Haddon Hall Hotel, Atlantic City, 
June 26 to 80. 

National Exposition of Chemical In- 
dustries (Ninth), New York, Sept. 17-22, 

National Safety Council, twelfth an- 
nual safety convention. Statler Hotel. Buf- 
falo, Oct. 1 to 5. 
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Import of. chemicals and allied prod- 
ucts in April were valued at $12,276,199. 

Treasury Department has revoked anti- 
dumping order against calcium carbide 
from Province of Quebec, Canada. 

• Annual census of coal-tar products 
completed by Tariff Commission and will 

be sent to public printer about June 20. » ceremonies in which eminent scientists participated. 

Production of industrial alcohol for 9 months ending Canada to survey domestic hoating problem from by- 
March, was«larger than in fiscal year ending June 30, product coke. . 

1921. Imported copper sulphate allows slight recovery from 

Canadian decree prohibits manufacture and importa- recent weakness, 
tion of oleomargarine in Dominion. Permanganate of potash sold at new low and is very 

Sales of new crop crude cottonseed oil have been irregular in price, 

made on a basis of 7c. per lb. f.o.b. mills. Export demand for caustic soda is very quiet and 

Resale offerings of phenol reached the market and the prices are subject to shading. , 

price declined to 42c. per lb. Several crushers of linseed have caught up on 

Supreme Court denies application to review the deci- deliveries of oil and the market is approaching a normal 

sion in the case of the Mennen Co. supply basis. 


Summary 
of the Week 


Case of government against the Chem- 
ical Foundation weakened by testimony 
of Polk. Court holds much evidence 
presented by government irrelevant. 
Defense to ask dismissal. * 

Dr. Samuel W. Stratton inaugurated 
president of M.I.T. with impressive 


Syndicate in Control of German 


A DVICES coming from the American 
- Consulate at Frankfort-on-Main 
state that rumors of attempts by 
American and Dutch interests to obtain 
control of German potash properties 
have brought out discussions on the 
potash situation in Germany. A promi- 
nent publication in Frankfort says that 
the object of the publication of these 
rumors is probably to arouse German 
interests in potash shares and to in- 
crease public confidence in the industry. 
Whenever %the danger of foreign con- 
trol is really felt,, it is staged, prefer- 
ence shares are issued and taken over 
by the companies' members, each share 
granting the right of 10, and in some 
instances as many as 25 votes. 

. Falling off in orders in the German 
potash industry which began in Decern* 
ber, 1922, continued throughout the first 
months of the present year. In Feb- 
ruary certain quantities of potash were 
stocked by producers and full produc- 
tion was maintained, but in March the 
shutting down of several shafts was re- 
ported. The German Potash Syndicate 
complains that a late announcement by 
the government of nrice reductions in 
certain nitrogen fertilizers, accompanied 
as # it was by the, statement that a re- 
duction in prices of other fertilizers 
would shortly follow, has ’unfavorably 
affected potash sale}. The farmer was 
led to expect reductions in potash prices 
which, aside from certain usual summer 
rebates, it will be impossible for the 
syndicate to make without cutting 
prices below cost of production. 


.Potash Industry 

Export trade in March is reported 
to have been satisfactory, *but this is 
declared to be doubtful. When export 
trade in potasfi is good, it is pointed 
out, few complaints of a poor domestic 
market are heard. The fact that the 
abolishment of export duties was ur- 
gently demanded is said to show that* 
the export situation was not satisfac- 
tory. 

The Berlin correspondent of the Bos- 
ton News Bureau in an interesting re- 
port says: “German potash industry 
is very well organized. Its supreme 
controlling body, the Potash Syndicate, 
is compulsory in character and ’disposes 
of the out-turn of the individual mines 
according to their productive capacities. 
Therefore it is the goal of every mem- 
ber to acquire as many mines or min- 
ing claims as possible, to sell larger 
quantities through the syndicate, the 
more so as the latter also disposes of 
exportable surpluses. These circum- 
stances have contributed to the ela- 
tion of large combines, such as the 
Wintershall - Gluckauf - Sondershausen 
concern, which disposes of 40 per cent 
of the total German production; the 
Salzdetfurth concern, with 20 per cent, 
Burbach-Krugershall, Gumpel-Heldburg 
and Ronnerberg. 

“The self-government of the industry 
is represented by the Imperial Potash 
Council, in whieh the interests of the 
farmers, the chemical and other con- 
suming trades, along with those of tie 


producers, are given full scope foe all 
complaints, as in this potash parliament 
the prices, freights and expenses made * 
up by the syndicate are scrutinized. 

“There is another examining body, 
the object of which is to reduce number 
of shafts sunk to the needs of the indus- 
try, fdt, despite surrender of 17 big 
Alsatian works to France, the number 
of actual works now stands as 208, 
against 191 at the beginning of the war. * 

“Production of potash salts shows a 
big increase over pre-war figures, out- 
stripping 1913 by 2,000,000 quintals 
annually apart from preseyt Alsatian 
production of 1,1 00, 000 y quintals. 

“Competition for the American 
market has led to conclusion of a con- 
tract with the Potash Importing Cor- 
poration of America in New York, 
which is believed to f backed by im- 
portant Anerican shipping and banking 
interests. The corporation's agents are 
to start a lively propaganda campaign 
among the farmers of the United States 1 
in the interest of spreading the use of ' 
potash salts as fertilizer. Wfcile the 
French Government grants bounties td 
exporting Alsatian firms in order to 
help them to gain a footing in overseas 
markets, the German Kali-Syndikat 
seeks to recapture the American mafket • 
by allowing abatements to the corpora- 
tion to the extent of 30 per cent or so of 
invoice amounts. 

“The German-American potash con- 
tract is to run 5 years. The* value of 
surplus of potash in Germany is cal- 
culated at $50,000,000.” 
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. Canada Prohibits Manufacture and 
•Importation of Oleomargarine 

Prohibition Measure Effective August 31 — Expected to Curtail 
Canadian Demands for Vegetable Oils 


T HE Canadian Parliament has* voted 
t(f put an end to the oleomargarine 
industry in Canada. War-time legisla- 
tion that permitted the manufacture and 
sale of oleomargarine in Canada will 
expire on Aug. 81 this year. That is, 
the manufacture and importation of tin- 
product must cease on Aug. 81, but its 
sale may continue until March 1, 1024 
While it, is still possible for the gov- 
ernment to bring in new legislation 
tlvs session that would permit the peo- 
ple of Canada to use oleomargarine 
products, there is little probability that 
anything of the sort will be done. 

Previous to 1917 oleomargarine was 
not allowed to be manufactured or sold 
in Canada. But when the* war placed 
an unusual drain on the food supplies of 
the world, the Canadian Parliament 
permitted the manufacture and sale of 
the product. The main argument be- 
hind the agitation, which has been long 
and vigorous, is that it has been hurt- 
ing the Cfftuidian butter industry. 

The oleomargarine question has en- 
gaged the attention of Parliament to 
an unusual degree this session and has 
provoked many long discussions as to 
its merits and demerits. The climax 
finally came 'during an all-night, session 
recently. It was the end of an all- 
session lobby, with the dairying inter- 
ests casing on a persistent warfare 
against the commodity and the oleo- 
margarine manufacturers almost 
equally active in support of it. It was 
rvt)t a party question, for the discussion 
saw W. S. Fielding, Minister of ( Finance, 
taking a position diametrically opposed 
to the Prime Minister, The Conserva- 
tives and the Progressives likewise* 1 
were divided. In. the last analysis, 
after 9 hours of strenuous debate, the 
antis tv-on out bV 125 to 54. 

Lq horit.es Fight for Oleo 

W. F. Carroll of Cpe Breton, who 
oomds from a- lahtfring constituency 
where a good many tons of the com- 
modity are used in a year, put up a de- 
termined fight to* have its manufacture 
and sale continued permanently. He 
argued that there was no more reason 
for dictating what a person should eat, 
so long as it was healthful, than there 
was reason for dictating the kind of 
apparel he should wear. He was sup- 
. ported by the Minister of Agriculture 
« in the late government, Dr. Tolmie, who 
went into a microscopic analysis of the 
whole subject, treating it from the 
standpoint of palatability and nutrition 
and from other angles, and, though as 
a dairyman he would benefit by the 
prohibition, he upheld the right of the 
import and manufacture in the natural 
color. 

The Prime Minister contended that 
the permit was only a war measure, in- 


volving a specific pledge to the dairy in- 
terests that when the war ended it 
would be abandoned. On the other 
hand, 'Mr. Fielding steered a course 
directly opposite to his chief, quite dis- 
counting the argument of any pledge 
to the dairymen and maintaining that 
the issue was on the merits and the 
vital question whether or not the in- 
telligence of the Canadian people en- 
ables them to determine what they 
want to eat — butter or a substitute. 

Butter Coloring Permitted 

Dr. Tolmie reminded the*- House that 
butter makers were permitted to 
heighten the color of their butter in 
winter when it was a light color and 
low in vitamine contents as compared 
with summer butter. This gave no in- 
dication to the purchaser of the value of 
the goods in that respect. He further 
argued that during the war Canadian 
troops used oleomargarine; British 
troops used it, and now it was on the 
regular ration list of both the British 
army and navy. He urged that only 
half of the people of the world used 
milk and it was idle to say that the 
milk industry would be damaged by 
oleomargarine. As to cottonseed oil, 
which was one of the main ingredients 
of oleomargarine, this was used iq, salad 
oils and other edible products. There 
was much more to fear, Dr. Tolmie 
added, from the making of inferior 
dairy products than'- the making of 
oleomargarine. Since 1919 there had 
been 489 prosecutions against butter 
makers in Canada as against 48 oleo- 
margarine prosecutions. 

Arthur Meighen, leader of the Op- 
position, pointed out that in 1918 the 
government had permitted the sale of 
oleomargarine as a temporary measure 
under the war measures act. This was 
made plain in the legislation and at the 
next session the government recom- 
mended to Parliament, that this tem- 
porary measure be continued as such. 
His own attitude was thut the use of 
oleomargarine should be permitted. He 
did not see any reason why, a genuine 
food should not be manufactured in 
Canada if the people wished it. He 
believed that there should be a fair 
protective tariff on the product. The 
United States had a duty of 8 cents 
against Canadian butter and 8 cents 
against oleomargarine. Why should 
Canadian dairymen have to compete 
against American manufacturers of but- 
ter substitutes in the Canadian market? 

This action of Parliament is expected 
to have a decided bearing on impor- 
tations of various vegetable oils into 
Canada. Large amounts of coconut, 
cottonseed, peanut, and other oils are 
used in the manufacture of nut butters 
and margarines. 


Dr. S. W. Stratum Inaugurated 
President of M.I.T, 

Impressive Ceremonies With M any 
Eminent Scientists Present Mark 
His Taking CA^iir 

On June 11 the attention ot the 
academic world was focused on M.J.7. 
Dr. Stratton, Conner head of the Bu- 
reau of Standards, officially took tlx* 
president's chair of the Massachusetts 
Institute of Technology at that time, 
Speakers of note were present to ad- 
dress the large bddy of faculty, students 
and alumni gathered at Horticultural' 
Hall, where the ceremonies took plate. 

Frederick P. Fish acted as master of 
ceremonies at the inauguration. Major- 
General George 0. Squier spoke with 
feeling of his 15 years' close association 
with Dr. Stratton in connection with 
army problems. For the faculty, Prof. 
Edward P. Miller greeted the new pres- 
ident, pledging co-operation and firm 
loyalty. Governor Changing Cox glori- 
fied the commonwealth of Massachu- 
setts in having such an institution, with 
such a faculty, within its bounds. The 
founders of Technology, Mr. and Mrs. 
William Barton Rogers, received a trib- 
ute from President Emeritus Charles 
W. Eliot of Harvard. Professor C.-E. 
A. Winslow of Yale represented the 
alumni at the ceremonies. He voiced 
the sincere admiration and respect of 
that body for the new president of their 
alma mater and emphasized the im- 
mense potentialities of the scientific 
spirit in solving industrial and social 
problems. Dr. John Campbell Merriam, 
president of the Carnegie Institution of 
Washington, expressed the regret of Dr. 
Stratton’s colleagues there at losing his 
constant association. He spoke at 
length of the new president's qualifica- 
tions, emphasizing the fact that he is 
a thoroughly constructive scholar. In 
his own address, to which reference is 
made elsewhere in this issue. Dr. Strat- 
ton stressed the effect of science in the 
evolution of industry. 

Banquet at Algonquip Club 

In the evening v the new president 
acted as toastmaster at a banquet at 
the Algonquin club. Dr. A- Lawrence 
Lowell, president of Harvard, Prof. 
Edgar Odell Lovett and Prof. Theodore 
W. Richards were among the speakers 
* at this gathering. Professor Lovett, of 
the Rice Institute in Texas, spoke of 
education in that state. Professor 
Richards presented greetings from the 
Royal Society, the Royal Institution and 
the Chemical Society of London. Presi- 
dent Ira Nelson Hollis of Worcester 
Polytechnic Institute, an old friend of 
Dr. Stratton, spoke in praise of the 
man “who, if he can persuade Congress 
to support the BiHeau of Standards, is 
well equipped to meqt Tech’s problems.” 

Professor Allard of the Ecole Nor- 
male Superieure of Paris, Dean Kimball 
of Cornell, Dr. Zook of the U. S. Bureau 
of , Education and 0 Dean Clark of the 
University of Illinois also spoke. The 
prevailing theme both of the day and of 
the evening is discussed editorially on 
page 1060 of’ this issue. 
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Chemicals on Free List Form Major 
Part of April Imports 

•total Imports for Month Less Than in March, but 

• • Larger Than in April, 1922 


I MPORTS of chemicals and allied 
products during April were valued 
at $12,276,199. ,Of that amount $8,598,- 
464 represents the value of imports 
not subject to duty # Imports on the 
dutiable list totaled $3,677,735. The 
free list ftnports are less by $1,500,000 
than those in March. There was a 
falling off of about $150,000 in the 
total value of imports on the dutiable 
list. In April of 1922 the value of 
• free list imports was $5,528,218, and 
of dutiable imports $3,003,094. 

The value of imports of coal-tar 
chemicals was $1,196,248 in April, a 
decrease of $250,000 over the imports 
of March, but still a slight increase 
over the total imported in April of 
1922. # 

The value of paints, pigments and 
varnishes imported during April was 
$348,807. This is a slight increase 
over March, when $300,525 were 
brought into the country. Imports of 
these commodities, however, are meas- 
urably less than they were in April 
of 1922. The value of fertilizers im- 
ported in April was $7,033,299, a de- 
crease of $800,000 as compared with 
March, but double the value of the 
•imports in April of 1922. Nitrate of 
soda alone contributed $4,898,762 to 
the April total. This is nearly five 


tifnes the rate of imports in April. 
1922, hut imports in March were valued 
at $5,691,097. 

Some of the individual items which 
show marled changes in the trend of 
import*? in April of last year are us 
follows : 



April, 

April, 


|022 

1923 

Creosote oil Utal i - • 

1,270.081 

4,621,537 

Naphthalene lib ) 

274.fi 1 5 

1,780,425 

loUiem* (lb ) 

D7 

122,460 

QuimiS 1 Malls (ox ' 

m.oo(> 


(iunnneKulpImtetox i 


185.928 

White nm-nie (lb ) 


1,476,066 

Formic arid lib 1 


144,202 

Oxahr (lb ) 

18 

129,7 37 

Sulphuric (lb /* 


1,402,017 

Nit rat o of ammonia <|b 1 

* 

910,613 

Arnemr sulphide (lb ) 

1.148,280 

207,750 

Barium rom pound* (lb i 


974,551 

(Rvremir (lb ) 

221, 90S 

1,821,602 

( 'yamde of i>o1um)i (lb ) 

282,160 

597,627 

Carbonate of polaidi (lb ) 

242, S42 


Sodium cyanide (lb ) 

2.566,195 

1,445.643 

Calcium evanamide (toim) 

1,441 

3.906 

Sulphate of ammonia ( ion«) 

601 



The figures are those of the Depart- 
ment of Commerce. Due to the great 
amount of additional work occasioned 
by the passage of the new tariff bill, 
these figures still require more than 
the usual time to compile. Progress 
is being made, however, and the April 
figures were prepared . on the depart- 
ment’s work sheets less than a month 
later than required for the task of 
compilation prior to the passage of the 
new tariff act. 


Supreme Ctfurt Upholds 
Menijen Co. Price? Policy 

The application of the Federal Trade 
Commission for a wfit of certiorari in 
tile Mennen Co. case was refused last 
Monday by the United States Supreme 
Court. This means that the decision of 
the Circuit Court of Appeals Will not be 
reviewed. The original complaint 
against the Mennen Co. was filed April 
15, 1920 and was amended Jan. 27, 1921. 

It alleged that the company, in addition 
to being guilty of the general charge 
of unfair methods of competition, also 
was operating in violation of section 
5 in classifying its customers into two 
groups according to a bnsis of selection 
by allowing to purchasers of the same 
quantity and quality of its products 
different discount rates, according to the 
classification of such purchasers. On 
March 3, 1922, the commission entered 
a cease and desist order against the 
Mennen Co. The respondent appealed, 
and the United States Circuit Court of 
the Second District held adversely to 
the commission. 

The decision of the Supreme Court 
is regarded as very important, as the 
case will be regarded generally as a 
precedent and establishes Riat a manu- 
facturer may adopt price schedules that 
seem fair to him and may select its own 
customers and distinguish between * 
wholesale and retail branches -of the 
trade. 

Larger Sales of German Potash 

The German Potash Syndicate in 1922 
sold 1.295,579 tons of pure polish, says 
the annual statement of th^ Deutsche 


German Goods Free From 
Export Regulations 

Exporters Must Quote in High Ex- 
change but Accept 40 Per Cent 
in Paper Marks 

Cable advices from Berlin recently 
announced that export price control, ex- 
port taxes and licensing of a number 
of general classes of German goods had 
been abolished by the Federal Economic- 
Council. Further details are now ^til- 
able and show that the decree became 
’effective on May 27. 

Among the articles specifically men- 
tioned as free from the previous export 
regulations are: All vegetable fiber, ex- 
cept flax; animal fats, waxes and prod- 
ucts; liquid resins, aromatic greases, 
solid tanning extracts; all hides, leather 
goods, excepting hairy hides; all rub- 
ber goods; fish oils, bristles, horn, 
antler, bone, hoof, whalebone, shells and 
their products; tannfng bark and logs; 
mineral gums; mjiferal oils and prod- 
uct*. 

It is also added that export prices 
must be quoted in high exchange cur- 
rency, and at least to per cent of the 
resulting credit must be surrendered to 
the Reichsbank, which in turn reim- 
burses the exporter in paper marks at 
the current rate. 


Maine Offers Paper Courses 
in Summer School 

The chemistry department of the Uni- 
versity of Maine will conduct a summer 1 
school course in pulp and paper chem- 
istry and technology from June 25 to 
Aug. 4. 

The work given is designed to meet 
the specific needs of students who de- 
sire and are qualified to take pulp and 
paper courses and also for pulp and 
paper mill men who may or ihay not 
have technical training, but who have 
had practical experience and desire to 
gain a scientific knowledge of important 
phases o£ pulp and paper manufacture 
and testing or phases of work with 
which they are unfamiliar. 

All work completed will be given the 
regular university credit for either the 
bachelor’s or master's degrees. Trans- 
ference of credits to other institutions 
will be arranged for as during past 
years for those so desiring. 

The courses to be offered this summer 
give an option of six different subjects, 
whereas in former years only three have 
been given. Three courses are offered 
to those interested in pulp and three to 
those interested in paper. Anyone wish- 
ing to take part pulp work atid the 
rest paper may do so providing the 
courses do not conflict. 


over 1921, when 921,147 tons was pro- 
duced. The 1922 sales in Alsace are 
estimate at 250,000 tons. About 50,000 
tons K,0 was produced from all other 
sources. 

The annual statement points out that 
had the normal prfc-war increase con- 
tinued, 1922 sales should have •aggre- 
gated 2,400,000 tons, or 800,000 tons 
moi’fe than the 1922 sales. The 1982 
sales were divided 74.4 per dent inland 
and 25.6 per cent export. The state- 
ment comment! an the improved* sales 
to Poland and to the United States. The 
“closing down law” has been extended 
until July 1, 1924. • 

The statement reveate that 181 plants 
contributed * to the 1922 production 
throughout the year. In addition there 
was some contribution *from 22 other 
plants. 

Coal-Tar Census Completed ♦ 

Final tabulations of the annual cen- 
sus of’ coal-tar products and synthetic 
organic chemicals have been completed 
by the Tariff Commission. W. N. Wat- 
son, acting chief of the chemical divi- 
sion, expects to send the report to the 
public printer about June 20. It is 
probable that a summary of the census, 
in the form of a press release/ wiU be 
made public before thp complete report 
comes from the printer. 
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GoveFnYnent Suit Against Foundation 
Making Little Progress 

Evidence Pfoduced Largely Regarded as Irrelevant by Court — 
Request for Dismissal of Suit Likely in Near Future 


T HE.SECONI) WEEK of the federal 
court trial of*the government’s suit 
against the Chemical Foundation has 
produced no startling developments. 
Very much of the evidence produced by 
Assistant Attorney-General Henry W. 
Anderson, who is pressing the ease for 
the government, is regarded as irrele- 
vant by the court. Frank L. Polk, who 
was Under Secretary of State during 
the Wilson administration and who 
signed the order making valid the sale 
of the disputed 4,800 patents to the 
Chemical Foundation, upset the asser- 
tion of Anderson that he was duped 
into the deal. As a result the ease of 
the government is regarded as being 
much weakened. Dismissal will prob- 
ably be asked by the defense at next 
week’s session. 

The legal point upon which the case 
hinges is the right of the courts “to 
review executive discretion.” The de- 
fense argues that such a right does not 
exist. The court apparently holds the 
same view. That being the case, the 
arguments of the government, which 
are based on the assumption that the 
opposite view should hold, lose much of 
their significance. In reply to a direct 
question by the court as to why he 
signed the order Mr. Polk said: 

“Because I felt here was an oppor- 
tunity tb build up a real chemical in- 
dustry ii| this country, something we 
had never had before.” 

Further on, Mr. Polk said that he 
thought it was a wise plan to turn 
these patents over to the Ftundation 
to make American industry independ- 
ent. The witness added that he knew 
of no suppression of facts relative to 
the seizure of the fiatents. The charge 
made * that President Wilson did not 
realize the significance of the act of 
sale of the patents to the Foundation 
was likewise refuted by the evidence of 
Mr. Polk. * 

Nitrate Patents Under Fire 
Introducing documentary evidence 
Colonel Anderson endeavored to prove 
that the idleness of Muscle Shoals is 
due to the refusal of the foundation to 
grant patent rights to the government, 
except under Conditions which the gov- 
ernment insists made it impossible to 
go ahead with its development plans. 
* Re contended that the program of the 
t War Department was seriously impeded 
by the failure of A. <Mitchell Palmer, 
as Alien Property Custodian, to 'sell the 
department patents it required for 
“offensive and defensive” purposes. In 
effect, it was charged that the govern- 
ment was “double crossed.” After as- 
suring the War Department that it 
would receive the patents it needed for 
war and peace purposes, including Mus- 
cle Shoals, Palmer sold them to the 
Chemical Foundation. . 


IsMor J. Kresel, counsel for the .de- 
fense, asserted that the War Depart- 
ment qsked only for licenses; that the 
Custodian had granted the Navy De- 
partment licenses on $,700jpatents that 
never went into the hands of the 
Foundation, and that the Haber pat- 
ents, which the government said were 
necessary to the Muscle Shoals develop- 
ment, were not necessary to that project. 

Frilndly Litigation Attacked 

Colonel Anderson tried to make a 
big point out of a proposal by Ramsey 
Hoguet, former patent attorney for the 
Alien Custodian, that the Foundation 
and the government engage in friendly 
litigation. But even here the points 
emphasized by the government were 
minimized by Judge Morris. The court 
has already indicated a number of times 
its intent to hold with the defense that 
war acts of a President are not re- 
viewable by the courts. On this prin- 
cipal contention rests the fate of the 
suit in equity. 


Hammermill Offers Fellowship 

The Hammermill Paper Co., through 
its chemical director, Dr. Bjarne John- 
son, has offered to the trustees of the 
New York State College of Forestry a 
fellowship for the coming year i»( Sep- 
tember, 1923-24) to be known as the 
“Hammermill Fellowship in Pulp and 
Paper Manufacturing.” 

The fellowship requires that the re- 
cipient be a graduate student at the 
college (his work leading to the degree 
of M.S.). His major problem, which 
is to be chosen jointly by the Hammer- 
mill company and the department of 
forest chemistry, is to be of funda- 
mental nature. 

Burton L. Kassing, of Utica, N. Y., a 
member of the graduating class, has 
been designated by the company and 
the college as the recipient of this 
honor. , 


Germany Using Agh Fuel 

With the idea of reducing Juel costs, 
the German chemical industries have 
been advised to recover combustible 
carbon from old ash piles. The occupa- 
tion of the Ruhr has resulted in such 
increases in fuel costs as to make it 
impossible to produce certain chemical 
products * in competition with world 
prices. 

Under ordinary conditions, one-sixth 
of the carbon content of coal passes into 
the ash. The percentage is much higher 
in the coke used at smelters and gas 
plants. Under present conditions in 
Germany it is believed that many large 
ash dumps can be reworked at a profit. 
It also indicates the determined effort 
the Germans are making to keep their 
chemical industry alive. 


•Lime to Get Main Efforts 
at Non-Metals Station 

Impossible to Carry On Research in 
Several Fields Becausd pf Small 
Staff — Slate Follows Lime 

The principal problems to be under- 
taken on the opening of the new non- 
metals experiment station of the Bureau 
of Mines at New Brunswick, N. J., will 
be a continuance of the study of the 
difficulties met with in the quarrying 
and preparation of limestone and in lime 
manufacture, and a continuance of the 
work which has been in progress at the 
Tuscaloosa station on mineral fillers. 

The work necessarily will be limited, 
as the appropriation permits of the em- 
ployment of three technical men only,- 
Since considerable work has been done 
on lime and mineral fillers, it is felt that 
the greatest good can be accomplished 
by carrying through the work already 
well in hand. 

In lime the most important portion of 
the work probably centers around efforts 
to utilize waste. Therfc is reason to 
believe that improved methods of burn- 
ing can be brought to the point where 
the smaller sizes can be burned. 

It is possible that some work on slate 
will be taken up early in the life of the 
station. This is encouraged by the suc- 
cess which has attended large-scale pul- 
verization of waste slate, and the in- 
creasing demand for this material as a 
filler in asphalt, roofing materials, paint 
and rubber. 

The problems of the non-metals areTbf 
such a character that field work is re- 
quired in much larger proportion than 
laboratory work. The studies and the 
experiments must be carried on under 
operating conditions. For that reason 
Oliver Bowles, who will be in charge of 
the new station, believes it is better to 
expend the appropriation in a way that 
will allow all necessary field work. Con- 
sequently he must limit the personnel 
of the station to a mineral technologist 
and a physical chemist. In case co- 
operative, arrangements can be made 
with the industries concerned, it will be 
possible to expand the work further. 


Cerium Carbide Order Revoked 

( The Treasury Department has re- 
voked its order against calcium carbide 
from the Province of Quebec, Canady, 
issued May 16 under the anti-dumping 
act, and has instructed collectors to 
disregard the order and to discontinue 
any pending proceedings which may 
have been started by its authority. 

It is understood that the anti-dump- 
ing order was issued as the result of 
suspicion by an appraiser at a border 
port that a consignment of calcium car- 
bide from Quebec was invoiced at, too 
low a price, indicating that it had been 
sold for export at less than its fair 
value. Canadian* producers protested 
the order and at a bearing before Judge 
McKenzie Moss, Assistant Secretary of 
the Treasury in charge of customs, con- 
vinced customs officials that there was 
no dumping of the chemical. 
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African Company Has Large 
Soda Deposits 

A report from Consul W. L. Jenkins 
says that the Magadi Soda Co., at Lake 
Magadi, Kenya Colony, Africa, has a 
property covering 90 square miles, in- 
cluding the lake area*of 34 square miles 
' of carbonate of soda. There are very 
few natural deposits of soda in the 
world, and in this one the percentage 
of pure soda is as high as 96. The 
supply is practically inexhaustible, ow- 
jng to the rapidity with which the soda 
re-forms. A prominent employee of the 
company states that only 4 square miles 
have been worked since operations be- 
gan in 1912-13, and that by the time 
work was begun on the third square 
mile the first already had re-formed. 

The Magadi company has a capital 
of over £2,000J000. It suffered greatly 
during the war, but present prospects 
are much brighter. It now has a ca- 
pacity of 6,000 tons a month, which was 
expected to be increased to 12,000 in 
March or April of this year. The pro- 
posed increase is all the more striking 
since customs figures show that total 
exports of soda amounted to only 16 
tons in 1913, 12,061 tons in 1919 and 
12,829 tons in 1921. The values for these 
j^ears are given as £1 ,200, £269,258 
and £107,166, respectively. 

Shipments to the United States began 
in 1922 and tend to increase. The other 
principal markets are England, the 
Netherlands, Denmark, South America 
and Japan. 

April Output of Acetate of 
Lime Shows beeline 

The Department of Commerce an- 
nounces the April production of acetate 
of lime and methanol based on reports 
received by Idle Bureau of the* Census in 
co-operation with the National Wood 
Chemical Association. 

The following table shows total com- 
parative figures for the first 4 mqpths 
of 1923, as reported by firms witn a 
daily capacity of 4,500 cords, or pro- # 
rated to that capacity in months where 
some reports were lacking, taken from 
tne Survey of Current Buxines# : 

, — Production - — ; — “T 

Stock* of Wood 

Aoetate of Lime Methanol End Month 
1923 Thous. of Lb. Gallons Cords 

January 16,344 933, 171 Sn 7 782 

February 13,894 733,179 807,782 

March 15,569 831,784 769,174 

April 13,575 738,059 746,626 


Gain in Industrial Alcohol 
Production # 

because the production of industrial 
alcohol during the 9 months ended with 
March reached a total of ^857,894 
wine gallons, Prohibition Commissioner 
Haynes, in reviewing the administration 
of the Prohibition Unit of the office of 
the Commissioner of Intornul Revenue, 
holds that “this clearly” demonstrates 
that the administration of the alcohol 
laws, by this unit, has interfered in no 
way with normal commercial processes/' 
He points out that trade alcohol produc- 
tion in those 9 months was greater 
than during the 12 months of the fiscal 
year beginning July 1, 1920. 

“The number of plants now qualified 
t(f produce alcohol," says the Prohibi- 
tion Commissioner's report, “is prac- 
tically the same as 2 years ago, or 
about seventy in number, but at present 
they are working at a greater capacity 
than they were then." 

The report gives the following figures 
covering withdrawals of specially de- 
natured alcohol: During the 12 months 
ended with February, 1923, 25,505,940 
gal.; during the corresponding period 
ending February, 1922, 12,719,452 gal.; 
during the corresponding period ended 
with February, 1921, 11,767,587 gal. 
The figures for completely denatured 
alcohiX follow: During 12 months 
endeif with February, 1923, 22,766,389 
gal.; during the corresponding period 
ended with February, 1922, 15,483,003 
gal.* during tlx* corresponding period 
ended with February, 1921, 13,319,230 
gal. . 


Rarer Chemicals Require 
Greater Protection 

Applications for increases in duty on 
amino acids and rare sugars have been 
filed with the Tariff Commission by the 
Special Chemicals Co., Highland Park, 
111. # No action has been taken by the 
commission. • 

Amino acids are included in the basket 
clause of paragraph 5 of the tariff act 
of 1922 at 25 per cent ad valorem. They 
are used to supply missing elements in 
certain foodstuffs and as medicinal®. 
Rare sugars are in paragraph 504 of the 
tariff act at 60 per cent ad valorem. 
They are used principally in laboratory 
bacteriological teRts. 

While the total Volume of each con- 
sumed in the United States is small, due 
to their uses, they are said to be highly 
important to medical science and the de- 
velopment of a domestic producing in- 
dustry is viewed as of importance by 
military medical officers. 

Germany is the principal competitor 
in the production of these acids and 
sugars. In the. case of both, the protec- 
tion given by the 1922 tariff act is 
described by the applicant as ineffectual. 
German rare sugars, for instance, are 
laid down in this country per pounjl 
cheaper than the cost of production in 
the United States. The application asks 
that the duties be transferred from for- 
eign valuation to American valuation, 
which would leave the figures m the 
act the same but would .increase the 
duties several hundred per cent. 


German Plant to Produce 
Synthetic Urea, 

A report from D. S. Haven, consul 
at Leipzig, states that during the war 
the Germans erected near Mterseburg, 
in the Province of Saxony, the great 
chemical plant known as the Leuna 
t Works. This establishment covers an 


Standards Augments Staff 

The Bureau of Standards has just ap- area of approximately 11 square miles 
pointed two additional chemists t<t be and employs 18,500 men. It was de- 
members of its sugar laboratory re- signed for the purpo.4fe of extracting 
search staff. Dr. C. S. Hudson, who has nitr<y?en from the air. This product w£« 
done a great deal of work on rare sugars intended exclusively for agricultural 
and organic chemical research in con- purposes. Present plans, are to devote 
nection with these substances, will join a large portion oi the plant to the iganu- 
the bureau organization shortly .to con- facture of synthetic urea by the Haber 
tinue his researches in this field. The and Bosch processes. It is probable 
Corn Products Refining Co. has ap- that the urea will be jonverted into the 
pointed Dr. H. Berlin as a research nitrate of urea containing 46.6 per cent 
associate in this same organization. He 0 f available, nitrogen, which the Ger- 
will be engaged oa physical chemical mans claim will be the principal source 
research in connection with starch and 0 f nitrogen in the fertilizers of the 
its hydrocarbon derivatives. The work future, 
of this section of the bureau is direct^ "jf 


by Dr. F. J. Bates. 


Argentine Tariff Revision 
X report from feuenos , Aires states 
that a proposal has been submitted to 
the Argentine Congress for an increase 
of 50 per cent on cuiftoms import valu- 
ations, and recommending also the ex- 
emption from import duties for lumber 
and certain other construction^ ma- 
terials, as well as industrial machinery. 


/ Resin Found in Mexico 

A report from Mexico City announces , 
the discovery of a new resin in Mexico, 
This rdsin is said to be suitable for 
commercial purposes and is taken fr%m 
a tree known by the name of 
“Cuapinole,” found in the tropical zone 
of Mexico. When analyzed the resin 
bat 80 t>er cent »a valorem um«. F -.-- was found to be of such quality that it 
<pranh 66 according to an opinion Just can be used in the manufacture of the 
hlnded dC by the Board of United finest varnishes. One of the featum 
States General Appraisers, sustaining a of this new resin is that it is not soluble 
protest of Paric & Tilford. in either alcohol or gasoline. 


Appraisers Sustain Protest on 
Soap 

Perfumed toilet soap, assessed at 40c. 

per lb. and 60 per cent ad valorem under 

paragraph 48 of the tariff act of 1913, 
should have been assessed at the rate of 
but 80 per cent ad valorem under para- 
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Trade Notes . 


The J. A. & W. Bird Co., BostoA, 
Mass., has been formed under state 
laws witl^ a capital of $200,000, to suc- 
ceed to and expand, the plant and busi- 
ness of the company of the same name, 
with offices at 88 Pearl St. The com- 
pany specializes in the manufacture of 
glue, floor oils, etc., and the new charter 
provides for the production of chemicals, 
paper products, etc. Reginald W. Bird 
is president; John B. A. Regnier, vice- 
president; and Adrien E. Regnier. 
treasurer. 

« 

A receiver has been appointed for 
the Joslin Schmidt Co., Cincinnati, ()., 
manufacturer of chemicals and fertil- 
izer, on application of the American 
Oak Leather Co. Liabilities are stated 
as approximately $400,000, ipid assets 
$1,290,000 “depreciated valuation.” 

The American Can Co. will build two 
large additions to its plant at San Fran- 
cisco. The improvements will include a 
manufacturing and storage building as 
well as an office building. 

fl. A. Forbes, 81 Fulton St., New 
York, has been designated as agent of 
the recently formed Potash Importing 
'Co. of America, which is a Delaware 
corporation. 

A special m’eeting of the Paint, Oil 
and Varnish Club of New York has 
beeit called for June 26. The meeting 
will be h$ld during and in connection 
with the annual outing of the club and 
will be hehl for the purpose of con- 
sidering applications for membership. 

(Jeorge S. Whitty, chemist for 28 
years at the Brooklyn plant of^ Devoe 
& Raynolds Co., Inc., resigned on June 1 
to take charge of production for the 
Amalgamated Paint Co., Jersey City, 
N. J. • 

The direction o ( a refinery and the 
mining of asphalt at Flint, Ala., is con- 
templated jn the near future by the 
Southern Rock t Asphalt Co., according 
to an # announcement m§de by L. D. 
Powell, Alabama manner of this con- 
cern. At present Mr. Powell is direct- 
ing a series of “core-drilling” tests near 
Flint and stated tW several samples 
of the Alabama asphalt *had been 
analyzed and found to be even richer 
than the Kentucky deposits owned by 
the same company. 

Henry H. Stiller, formerly with the 
Superfos Co., is now associated with 
the Wishnick-Tumpeer Chemical Co., in 
the capacity of manager of the New 
York office which has been opeiTed at 
1 30#We8t 42d Bt. 

The Scientific Chemical Co., 141 West 
36th St., New York, has been petitioned 
into bankruptcy. Susan Brandeis has 
been appointed receiver. 

During April Singapore exported 
4.600 long tons of refined tin, of which 
the United States took 68 per cent. 


Germany's Zinc Dust Industry Explained 
by Commissioner Grey 

Uses of This Commodity, Imports, Exports, Producing Firms and 
Interesting Sidelights in His Report 


A n Investigation made with the 

co-operation of chemical engineers, 
brokers in chemical products and con- 
sumers of zinc dust, as ^ell as with the 
aid of technical periodicals ^and hand- 
books, has«yielded information with re- 
gard to zinc dust which is of consider- 
able value to # the industry in this 
country. 

This product is extensively manufac- 
tured in thi United States, Great Brit- 
ain, Germany, Belgium, Holland r and 
Australia. The commercial product is 
generally impure and contaminated with 
lead, iron and cadmium, as wall as with 
zinc oxide. The so-called pure product 
is made by a very limited number of 
firms in Germany and contains a vary- 
ing percentage of zinc oxide. The price 
is adjusted according to the oxide con- 
tent. 

Recent official import and export sta- 
tistics are available only for the period 
covered from 1910 to 1912, inclusive, 
and 1920 to the beginning of 1923. 

Germany’s chief source of supply be- 
fore the war was Belgium. The quan- 
tities imported from all sources gradu- 
ally diminished to 650 tons in 1912. The 
figures rose to 1,238 tons in 1922, with 
Belgium being the origin of 459 tons 
and Polish Upper Silesia 667 tons. Be- 
fore the Versailles treaty what is^now 
Polish Upper Silesia was part of Ger- 
many, and ^products originating there 
were not considered imports. At the 
present moment more tljan 50 per cent 
of the imports are from that source. 
The imports as officially published ap- 


pear below: 

f’ountry of Origin 

mo 

1911 

1912 

Belgium 

920 4 

687 3 

514 6 

Austria-Hungary 
1‘nhsh Upper Silesia 

226 1 

79 9 

119 7 




Other countries 




Total metric tons 

1284 6 

787 9 

650 6 ■ 

Value million marks 

0 578 

0 378 

0 338 

Country of Origin 

1920 

1921 

1922 

Belgium 



458 9 

Austria-Hungary. 
Polish Upper Silesia 



666 6 

( >ther countries 



112 5 

Total metric tons . 

65. 1 

30 8 

1238 0 

Value million marks 


0 123 

323 0 


U. S. Formerly Heavy Buyer 

Before the war the Unite# States 
was Germany’s heaviest buyer of zinc 
dust, but as the home production in 
America rose from 69 tons in 1910 to 
11,339 tons in 1920, the exports to the 
Urfited States dwindled to 1,030 tons in 
1912, with Lo figures given thereafter. 
A resumption of statistics occurs in 
1920, but for that year and for 1921 
the exports of zinc dust are merged 
with those of zinc oxide (Zinkgrau and 
Zinkasche). There is no special group- 
ing of the United States as an export 
outlet after 1912, the only practical 
inference being that it is included in 
the group of “other countries.” 

In 1922 Germany exported only 603 
tons, which is less than 14 per cent of 


the 1912 record. f Deducting this quan- 
tity from her total imports of 1,238 tons 
during the same year leaves 635 tons 
for her home consumption, a figure 
significantly close t^) the 666 tons which 
Germany imported that year from 
Polish Upper Silesia, part of her former, 
empire. 

It is interesting to follow the sug- 
gestion of the loss to Germany of the 
resources of this commodity as repre-. 
sented in the separation of Polish Upper « 
Silesia. In 1910 Germany exported 1,806 
tons more of zinc dust than she im- 
ported. The source of this overplus 
was unmistakably what is now Polish 
Upper Silesia and the AixJa Chappelle 
region, occupied by the Belgians under 
the Versailles treaty. The suggestion 
is strengthened by the figifres for 1911, 
when the exports overbalanced the im- 
ports by 3,161 tons and in 1912, when 
the same item was 3.696 tons. The situ- 
ation may be studied with more exact- 
ness by consulting the export table 
below: 


Country of 


Destination 

r 1910 

1911 

1912 

Belgium. 

203 3 

154 5 

535 4 

Denmark 

30 4 

103 6 

83 4 

Great Britain 

660 2 

609 8 

833 4 

Netherlands 

150 6 

171 8 

700 8 

Austria-Hungary 

246 3 

325 8 

327 4 . 

Switzerland 

107 3 

164 5 

*39 0 

British So. Africa 

1 0 

132 9 

93 4 

China 

34 7 

108 7 

158 2 

Mexico 

II 5 

393 7 

82 0 

U. 8 A 

1435 2 

1359 5 

1030 4 

Japan 

Sweden 

Other countries 

(«) 



Total met ric tons 

309! 2 

3949 1 

4346 7 

Value in thousands 
of marks , . 

1,391 

1.853 

2,040 

Country of 
Destination 

(b) 1920 

(b) 1921 

1922 

Belgium . . 

572 5 

49 6 


Denmark. . . 

Great Britain. ,. 
Netherlands . 

1915 7 

1630 8 

207 7 

Austria-Hungary' 

109 2 

138 1 


Switzerland 

British So Afrida. 
China ... 

t 

< 

48 5 

Mexico 

IT. 3 A 

Japan 



63 4' 

Sweden 

694 4 

so r 


Other qjnn tries. . 

969 4 

92! 5 

283' 9” 

Totaltnctric tons. 

4261 2 

2820 1 

603 5 

Value m thousands 
, of marks . . , 

19,254 

15,988 

100,717 


(a) The totals of German exports are not 
always the aggregates of the component items,* 
but should be preferred to any true sum of the v * 
detailed items Exporters make their entries in 
the export declarations and these are relied 
upon in making up the individual items How- 
ever. the totals recorded at the end of the year 
represented the exact aggregate shipped out of 
the country. 

(b) The figures for 1030 and 1031 include 
both nine dust and xine oxide, 

Among the manufacturers in Ger- 
many producing pure material there are 
the following: Kapjbaum, Adlershof- 
Berlin; Merck, Darmstadt; Schuckert, 
Gorlitz; Hohenlohenhuette, Upper Sil- 
esia; Gische’s Erben, Breslau. 

In England the ^ain manufacturers 
are: H. S. Willcocks & Co., Manchester; 
Keeling's Oxides (est. 1921), Ltd., 35 
Surrey St., London, W. C.; May & 
Baker, Battersea, London; Prescott £ 
Co., Rutland Mills, Hulme, Manchester. 
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Harvard University is to have a new 
; hemical laboratory. A gift of half a 
million dollars from Edyard Mallinck-* 
i.xlt, Sr., of St. Louis, is to be used 
ior the new building. Three such build- 
ings are regarded* as necessary to pro- 
\iile ample laboratory facilities at the 
university. • 

Jlenry FR>rd has recently acquired 
the right to utilize the High Dam on 
the Mississippi for a period of 50 years. 

It is understood that Mr. Ford is plan- 
ning to manufacture storage batteries 
f«> r his cars at his St. Paul plant, which 
m near the dam. The estimated output 
of the plant is 6,000 batteries per day. 

The Swedish glass industry, which 
has suffered ^nuch through foreign 
competition, is now recovering and ac- 
tivity is being resumed at most works. 
Both window afld plate glass plants are 
affected. A few of the smaller estab- 
lishments which rose during the war 
have not opened up and, according to a 
Reuter dispatch, probably never will. 

Formulation of standards, specifica- 
tions and tests for purchases of mate- 
rials is being sought by the Department 
of Commerce at the request of state 
agents and representatives of private 
institutions. Meeting in Washington 
on June 11, delegates from all inter- 
ested technical and business associations 
along with agents from 26 states con- 
ferred with Secretary Hoover with re- 
gard to the matter. 

Natural gas can flow across state 
lines whether or not the government of 
the state which contains its source de- 
crees that it may. A decision to this 
effect was arrived at in a verdict ren- 
dered by the Supreme Court on June 11. 
Ohio and Pennsylvania thereby lost a 
case presented against the .state of 
West Virginia. * 

The soft drink industry is the United 
States is assuming tremendous pro- 
portions. Approximately 4,000,000,100 
bottles of beverages so classed are being 
consumed annually. This industry is 
creating a large market for carbon 
c|j%xide, tartaric, citric Sr phosphoric 
acid and artificial fruit sirups. 

Germany’s unmined potash resources 
contain two billion tons of K a O, an 
estimate recently published by the 
German Foreign Office states. This is 
apart from about 300,000,000 tons of 
K*0 in the unmined Alsatian deposits. 
* 

The oxygen enrichment committee, of 
which M. H. Roberts is chairman, met 
in the office of Dorsey A. Lyon, assistant 
director of the Bureau of Mines, on 
June 9. The committee spent the day 
reviewing the report submitted by F. W. 
Davis. The report deals with the use 
of oxygen or oxygenated air in metal- 
lurgical and allied processes. Before 


Plans for 1923 Exposition $ 
Taking Shape Rapidly 

The 1923 chemical industries exposi- 
tion may be turned into a huge “buying 
fair” if plans discussed by the advisory 
committee on June 6 develop. The 
central idea of the scheme is to Rave 
each exhibitor display his goods in a 
novel manner so worked out that it will 
demonstrate their particular character- 
istics, special use! and selling points. 
Full sales fUlccs ef those having ex- 
hibits would be present, according to 
the plan, in order to attend joint as 
well* as company conferences. Contacts 
resulting from sqcU conferences were 
pointed out to be very desirably 
Major H. S. Kimberly, who has charge 
of the educational exhibits this year, 
provided a tentative report at the meet- 
ing. .The cj^ief object of the exhibits 
will be to demonstrate to *the business 
man what chemicals can do and are 
doing, and, so far as possible, the place 
of chemistry in business. Kitchen and 
food chemistry are not to be neglected. 
Both the Chemical Warfare Service and 
the Bureau of Chemistry are planning 
exhibits for educational purposes. The 
actual educational work, which is to be 
carried in the form of a practical course 
in chemistry and chemical engineering, 
is to be in charge of Dr. W. T. Read 
of Yale University. Authorities in 
various branches of the science are to 
give the lectures which will cover the 
entire week of the exhibition. 

Announcement was made at the meet- 
ing on iune 6 that there will be a joint 
meetiifg of the advisory committee with 
all exhibitors on June 28. Thpse pres- 
ent at the last meeting included Dr. 
Charles H. Herty* chairman; Raymond 
F. Bacon, John W. Boyer, Henry How- 
ard, Percy C. Kingsbury, T. C. Oliver, 
R. P. Perry, Charles F. Roth, H. J. 
Schnell, C. Wadsworth, T. B. Wagner, 
R. Gordon Walker and Milton C. 
Whitaker. • 


publication, the report will be submitted 
to the industry for criticism or sugges- 
tion. 

All necessary funds have be§n se- 
cured for the construction of a ceramics 
.building at the Georgia School of Tech- 
nology, Atlanta, and work will be 
placed in progress at an early date. 
The structure will be the first institu- 
tion of its kind in the South. 

The Franklin Institute, Philadelphia, 
Pa., has commenced the remodeling of 
four old structures at 19th and Raco 
Sts., to provide a new research labora- 
tory department at the institution. The 
work will be carried out under the direc- 
tion of the Henry W. Bartol Research 
Foundation of the Institute, and com- 
plete equipment will be installed for 
general research in the field of physical 
science. A total of twenty individual 
laboratories will be provided for ex- 
perimental research. It is expected to 
have the extensions ready for use when 
■the institute celebrates its one hun- 
dredth anniversary early in the fall. 


Southern California A.C.S. 
Elects Officer# 

At the May meeting, of the Southern 
California Section of the American 
Chemical Society, held at Los Angeles 
on May 24, the following officers were 
electdfi for the ensuing year: President, 
Walter A. Schmidt; vice-president, Dr. 
W! C. Morgan; secretary, Mark Walker; 
treasurer, O. J. Murtin; councilors, Dr. 
S. J. Bates, H. L. Payne and £. R. 
Miller. Mr. Payne was elected chair- 
man for a second term. The secretary 
reported that the average attendance at 
the dinners held during the past season 
was 103, and the average attendance at 
the lectures was 144. 

After the business meeting the follow- 
ing papers were read and discussed: 
Dr. I. Grageroff, “Fundamental Prob- 
lems in Biological Chemistry*’; Dr. H. L. 
White, “Chemical Nature of Some Phys- 
iological Products”; Dr. M. C. Terry, 
“Relation of Chemistry to Medicine 
From the Standpoint of the Bacteriol- 
ogist.” 


Explosion Study at Carnegie 

A study of the factors causing mine 
explosions will be undertakln at Car-* 
negie Institute of Technology, accord- 
ing to an announcement outlining a pro- 
gram of research on coal-mine problems. 
The study of mine explosion causes will 
be divided into investigations of (a) 
modification of Stokes law* for settling 
of coal dust particles; (b) time-pressure 
relations in dust explosions; (c) con- 
ductivity and specific heat of boal; (d) 
static charges in coal mines; and (e) 
effeU of electric field in propagation of 
explosions. 

Six college graduates will be apt- 
pointed to research fellowships to con- 
duct the Investigations in co-operation 
with the U. S. Bureau of Mines and an 
advisory board of Pittsburgh coal oper- 
ators and mining engineers. 


Steel Treaters Nominate* 

The following officers have b^en nom- 
inated for the America^ Society for 
Steel Treating f(y the coming year and 
nomination is subltantially equivalent 
to election, aB only a single candidate 
has been formally proposed for each 
office: For president, \Jeorge K. Bur- 
gess, director ^ Bureau of*Standards; for 
second vice-president, R. M. Bird, engi- 
neer of tests, Bethlehem gteel Co.; for 
treasurer, Zay Jeffries, metallurgist, 
Aluminum Co. of America; for member 
of board of directors, J. Fletcher 
Harper, research engineer, Allis-Chal-* 

mers Manufacturing Co. 

s' 

■* 

New Calcium Arsenate Produce^ 

The Salt Lake Insecticide Co., of Salt 
Lake City, Utah, is now producing cal- 
cium arsenate, and shipments of car- 
load lota are being made to the cotton 
states of the South. The distribution 
of the company’s product has* been 
placed in the hands of Howard W. Aro- 
bruster, 261 Broadway, New York, as 
exclusive sales agent. 
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Facts and Figures * 
That Influence Trade 
in Chemical Products 




Market Conditions 


Current Prices 
Imports and Exports 
The Trend of Business 
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Improved Inquiry for Chemicals Early 
in Week but Interest Not Sustained 


Domestic Products Fairly Steady 
Feeling Effects of 

D IFFERENT sellers reported an 
improved inquiry for chemicals in 
the first half of the week, but later on 
buying interest lagged and the market 
closed in a quiet condition. Some of 
the large consuming trades are going 
on summer schedule and reports from 
the tanning and textile industries es- 
pecially indicate a slowing up in opera- 
tions. This* has the effect of retarding 
inquiries for forward deliveries and 
makes trading for prompt and nearby 
positions more important. 

•The weighted index shows a frac- 
tional decline for the week but this was 
due to weakness in imported materials 
t and a lower selling price for linseed 
oil. Important domestic chemicals were 
practically unchanged in price during 
the period and large amounts are 
passing against old contracts. Prus- 
siafes of foreign make have maintained 
a downward course and new* lows were 
reached for both the soda and potash 
varieties. * Imported copper sulphate 
was very* weak at the close of the pre- 
vious week and this weakness was car- 
ried into the current period hut dis- 
tressed lots were gradually absorbed 
and prices reacted from the low level. 
Domestic copper sulphate has sold 
freely despite the competition from im- 
ported. 

Export demand for chemicals has 
bc*m very moderate, and caustic soda 
has been forced to meet with competi- 
tion which forded sellers either to lower 
prices or to remain ogt^of competition. 
Some export inquiry is heard for bi- 
chromate of soda, but nothing like the 
volume noted earlier in the year. 

Arsenic and calcium arsenate hold a 
position of prime interest, Ifcit the week 
was devoid of new developments and 
outside of a general expectancy that 
demand will suddenly improve, there is 
little to note. Prices are easy, but most 
t holders are waiting to see if stocks on 
hand will be needed and are slow to 
‘force matters. It is admitted by many 
that prices will show a decided trend 
onf way or the other within the next 
* two weeks. 

Acids 

Acetic Acid — Several consuming 
' trades are reported to be buying in 
fair volume and stocks have been well 
absorbed. New outlets are said to have 
been developed especially for the lower 
grades. Prices are on » steady basis 


in Price With Foreign Offerings 
Forced Liquidation 

with quotations at $3.38@$3.63 for 28 
per cent; $5.48@$5.75 for 30 per cent; 
$12(«)$12.7f) for glacial. 

Boric Acid — Sellers say $iat prices 
already are stf close to production costs 
that further declines arc improbable. 
Demand has been good and evidently 
buyers have been impressed by the low 
level of prices. Export business also 
has been stimulated while imports of 
crude material are a factor in increasing 
selling competition. Prices for pow- 
dered and crystals are 10@10ic. per lb., 
in sacks, with kegs at ll(q)llic. per lb. 

Citric Acid — Weather conditions 
again have not favored active buying 
hut in some quarters better interest 


Prussiates Reach Lower 
Price Levels — Imported Cop- 
per Sulphate Firmer — Caustic 
Soda fdr Export Lower — Per- 
manganate of Potash Very 
Weak — Arsenic Waiting for 
Improved Demand — Imported 
Tartaric Acid Easy — Resale 
Lots Weaken Nitrate of Soda. 


has been reported. Spot material is 
meeting with some price cutting as a 
few holders are eager to move stocks. 
The open figure for spot offerings is 
52c. pei; lb., but sales have been made 
under that level. Domestic grades are 
held at 49@)50c. per lb., but stocks of 
domestic are well sold ahead. 

Hydrofluoric Acid — There is no ac- 
tivity in the present market but sellers 
say this is a seasonable condition. 
Prices are easier hut this fails to arouse 
consuming interest. Quotations are 
6(p7c. per lb. for 30 per cent; 10(a)Hc. 
per lb. ft*; 48 per cent; 13@14c. per 
lb. for 60 her cent. 

Oxalic Acid — The importance of im- 
ported grades is seen from the fact 
that in April last year only 18 lb. came 
into this country whereas in April this 
year there were imports of 129,737 lb. 
Chief interest still centers in imported 
offerings with prices varying from 13c. 
to 13Jc. per lb, according to seller. 
Domestic acid is held at 13k. per lb, at 
works. 


Sulphuric Acid — As confirmation of 
the sold up condition of domestic pro- 
ducers in recent months it is noted that 
in April imports 1 of sulphuric acid 
amounted to 3,402,917 lb. as* compared 
with nil in April 1922. Buying is not 
as heavy as formerly but movement 
to consumers is large enough to hold 
stocks at low levels. Prices are steady 
at $9.50@$12 per ton for 60 deg. and, 
$15@$16 per ton for 66 deg. in tanks. 
Oleum is in limited supply and $19@ 
$20 per ton is quoted for tanks, f.o.b. 
works. 

Tartaric Acid — The position of domes- 
tic has undergone no change and the 
open market price is held at 37ic, per 
lb. Imported has been on the market 
in larger volume and prices have weak- 
ened under selling pressure. Sales are 
said to have been closed at 35Jc. per 
lb. on spot and it was stated that this 
figure could still be done. 

Potash 

Bichromate of Potash — Reports from 
the large consuming trades indicate 
lessened activity and this is reflected 
in the market for bichromate. In some 
quarters prices are quoted as firm at 
11 Jc. per lb. and upward according to 
quantity but there is not much trouble 
in locating stocks at 111c. per lb. and 
the latter is regarded as an actual 
trading basis. 

Caustic Potash — While some sellers 
say that 71c. ppr lb. could have been 
done throughout the week, others were 
inclined to hold above that level and 
7tc. per lb. is quoted in different direc- 
tions. Shipment prices also are given 
at 78c. per lb. but buying i& not in evi- 
dence and this is Regarded as a bar 
to any sustained firmness in price. 
Domestic caustic is main tamed at 9c. 
per lb., works. 

Carbonate of Potash — Stocks have 
t been reduced by recent transactions bub 
inquiry is dull and it still is a buyers’ 
market. Large- lots are not moving buj 
scattered trading is reported for* 
smaller amounts with 80-85 per cent 
quoted at 6J(a>6ic. per lb. Hydrated 
80-85 per cent is steady at 7J@7tc. per 
lb. On offerings of 90-95 per cent 68c. 
per lb. can be done and on 96-98 per 
cent 7@71c, per lb. is asked. 

Cyanide of Potlsh — There has been 
very little call fdr^ this material in 
recent weeks and business has been 
confined to jobbing lots. Prices are’ 
irregular with a range according to 
seller, the inside Vice being 47c. per 
lb. and up to 60c. per lb. is asked. 

Permanganate of Potash — The posi- 
tion of permanganate is shown by the 
fact that sales were made last week 
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at 17c. per lb. # whereas 19c. per lb. is 
quoted by many holders of stocks. 
Irregularity in price has been a feature 
fyr some time and there is no indication 
that theViarket is approaching a more 
stable position. As a matter of fact 
distressed’ lots were said to have 
changed hands last week at 16c. pei; lb. 
which emphasizes the*difference in views 
of sellers. Some of the material held 
on spot is sai{l to have originally cost 
from 18 Jc. to 215c. per lb. to import. 

Prussiate of Bfotash — Yellow prus- 
siate w^s one of the weak selections 

* on the market. Buyers have been hold- 
ing off and sellers have pressed matters 
with the result that values weakened 
and spot material was offered as low 

* as 31c. per lb. The price ranged from 
this level up to 35c. per lb. but the 
latter figure was purely nominal. 

Sodas 

Bichromite of Soda — In spite of re- 
ports of differences in price according 
to seller, competition is keen enough 
to hold values on an even basis and 
84c. per lb. is regarded as a general 
price for carlots at works. Demand is 
not heavy but sellers say large amounts' 
have passed on contracts and new busi- 
ness has been satisfactory. High cost 
of production is still heard as a steady- 
ing factor on prices and as surplus 
stocks are unusually light the market 
seems to be in a healthy condition. 

Bisulphite of Soda— A quiet week 
was reported for both powdered and 
liquid. Consumers are buying only for 
current needs and this confines trans- 
actions to jobbing quantities. Prices 
are given at $I.40@$1.50 per 100 lb. 
for liquid and $4.25@$4.50 per 100 lb. 
for powdered. 

Caustic Soda — Export business has 
fallen off to such an extent that it is 
difficult to quote a definite figure as 
representing the market. On outside 
brands $3,181 per lb. was heard but no 
business, was reported at that price and 
with actual business in si&ht it is pos- 
sible that lower prices could be worked. 
Open quotations were placed at 3.20c.(a) 
3.25c. per lb., f.a.s. On standard brands 
3.35c. per lb. is still held as *u open 
asking price but it is admitted that 
business is impossible at that level and 
it would require definite bids to deter- 
mine just how much^he quotation will 
be lowered on actual business. The 
domestic branch of the trade is fairly 
good with 2Jc. per lb. asked for carlots, 
f.o.b. works. Spot material also is 
holding unchanged at 3Jc. per lb. and 
upward according to quantity. 

Cyanide of Soja — A lot of 25 tons 
now afloat was ^offered at 21c. per lb. 
JLow priced lota on spot appear to have 
been cleaned up and 22c.@23c. per lb. 
was asked for spot material. For 
nearby shipment # from abroad it was 
possible to do 20c. per lb. but this was 
qualified by the statement that this 
price was subject to cable confirmation. 

Nitrate of Soda— The market is suf- 
fering because of fairly heavy offerings 


“Chem. & Met.” Weighted 
Index of Chemical Prices 

Base = 100 for 1013-14 * 


This week 
Last week 
Juno, 1918 
June, 1919 
June 1920 
June, 1921 
June, 1922 


177.8S 

178.17 

272.00 
*29,00 

274.00 
147.0(1 

167.00 


An easier feeling prevailed *u ml the 
decline in spot linseed oil was a fac- 
tor in lower Aik the index number 29 
point s.V 


jtnd little disposition on the part of 
buyers to operate. Resale lots are mak- 
ing the market* price and spot goods 
cay be secured at $2.45 pA 100 lb. In 
Southern markets supplies are heavier 
than in the North and $2.40 per 100 lb. 
is given as the trading basis. There 
h&s beeh no change # in the schedule 
price for future shipments from Chile 
, but interest is not keen at present in 
forward positions. Refined nitrate is 
quiet with prices at 4J(q>4ic. per lb. 
for granulated and 5i@>5ic. per lb. for 
powdered. 

Nitrite of Soda — Imported nitrite 
held a weak position and the recent 
reduction to 73c. per lb. for spot goods 
still held good with the market barely 
steady at that figure. Domestic goods 
also were said to be available at the 
73c. level but 8c. per lb. was generally 
held as the asking price. 

Prussiate of Soda— Sentiment was 
bearish and prices moved accordingly. 
Tfce trend of value has been steadily 
downward and it appears as though a 
market is sought for imputed irrespec- 
tive of price. Prices for spot material 
were as low* as 143c. per lb. and the 
lowering of prices failed to bring out 
any appreciable gain in buying. For 
shipment over the last half of the year, 
there were sellers at 145c. per lb. hjjt 
this price also failed to attract ^orders. 

Miscellaneous Chemicals 

Arsenic — Feeling that demand will 
improve appears to have gained ground • 
but there was no marked improvement 
last week and prices remain irregular. 
Domestic producers quote prt>mpt ship- 
ment at 135c. per lb., but this has no 
bearing on the spot market as the 
domestic output is passing direct to 
consumers. In the spot market, how- 
ever, it was possible to find sellers at 
134c. per lb., and from that level up 
to 144c. per lb. is asked, On shipments 
over the last half of the year domestic 
producers quote lie. per lb. Japlnese 
grades are offered at Hi #1 lie. per lb. 
and European makes at 10ic. per lb. 
Import figures show that 1,476,066 lb. 
of arsenic came in during April as 
compared with none in April last year. 

Calcium Arensate — The market is in 
a waiting position. So far demand has 
not materially improved. Unsold stocks 
are large and it is a question whether 
buying or selling will set in first. Prices 
are quoted around 16c. per lb., but on 
firm business this might be shaded. 


Copper Sulphate— Distressed imported 
material has been disposed of and the 
market presented a slightly firmer ap- 
pearance on spot goods. Early in the 
week some business went through at 
t 4Jc. per lb., but later bids at this figure 
were -turned down. Asking prices on 
foreign goods on spot settled at 4$<g)6c. 
per lb. Imported sulphate fur shipment 
was nominal at 4Jfc. per lb. Domestic 
producers reported the market as un- 
changed. Large crystals settled at ( 
5.75c. per lb., with the small crystals at 
5.65c. per lb., carload basis. 

Pyridine Cables from abroad were 
higher and with little on spot prices at 
the close were strong. Importers re- 
fused to quote less than $4 per gal., in 
drums, forward delivery. * 

Motal Salts — The market for tin was 
easier, but not so as to bring out a 
lower trading level in tin oxide. Lead- 
ing factors held out for 48c. per lb. 
Tin crystals were unchanged at 344c. 
per lb. Nickel sales were inactive, but 
with no change in the metal situation 
prices were repeated on the basis of 
114c. for the single. Imported copper 
oxide was steady at 20@21c. per lb., 
with inquiry fair. 

Barium Chloride Offerings in yune 
directions were freer and this brought 
out an easier feeling in the market. 
However, prices are considered low and 
no real pressure developed. On carload 
business it was possible to do $80 per 
ton, prompt shipment* On less than 
carload lots $83 represented the market. 

Sal Ammoniac There was somt* ques- 
tion a boat quality on some yf the goods 
offered during the past week or so, and # 
several traders were not* disposed to 
follow in marking prices, downward. 
Imported material did sell as lc*v as 
6c. on the recent break, but at the close 
last toeek operators were asking from 
6i@G5(c. per lb. on standard goods. 


Alcohol 

Several small shipments of*denatured 
|lcohol arrived here from the West 
Indies. The market was % steady affair 
so far as the domestic producers were 
concerned, demand being satisfactory, 
especially in the special grades. For- 
mula No. 1, special, held at 35c. per 
gal., in drums, «^id 41c. per gal., in 
barrels. The completely denatured, 
formula M>. I, was* offered by leading 
interests at 43c. per gal., in drums. 
Ethyl spirits, U.S.P#, 190 proof, was 
nominally unchanged at $4.70 per gal., 
in barrels. Butyl alcohol, in drum*, 
f.o.b. works, held at 26<g)27q l per gal. 
Production of methanol in H$ril 
amounted to 738,059 gal., which com- 
pares with 831,784 gal. in March. The 
market was unchanged but steady at 
$1.18@$1.20 per gal., the price dipend- 
ing upon the grade. 


Higher Prices for Potash • 
A Reuter’s despatch from Berlin 
states that the Reich Potash Council 
has decided to increase the prices of 
potash by 45.72 per cent as from June 1. 
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Coal-Tar Products 


Phenol on Spot Offered Down to 42c.— Naphthalene Unsettled— 
Benzene Moving Slowly — Salicylates Quiet 



P RODUCERS reported no price revi- 
sions, but second-hands offered 
spot material in a more liberal way and 
in order to move goods were disposed 
to meet the views of prospective buyers. 
The volume of business placed last 
week was disappointing. In the case 
of phenol the talk of increased produc- 
tion has restricted buying to a mini- 
mum. Actual offerings were not large, 
either for prompt or nearby shipment, 
but lack of buying .interest again 
forced prices to lower levels and resale 
parcels could have been picked up at 
42c. per lb. Leading producers, on the 
other hand, were not anxious sellers of 
nearby material. Cresylic acid was 
available on spot at slight concessions. 
The benzene situation was nbt con- 
sidered favorable from the producers' 
standpoint, due chiefly to the low 
position of gasoline, but first-hands 
saw no reason for forcing sales, believ- 
ing that the motor fuel market should 
improve from now on. Inquiry was re- 
ported for pure xylol. A small ship- 
ment of this commodity arrived here 
last week from abroad. Naphthalene 
demand showed moderate improvement, 
but offerings were plentiful and prices 
continued rather easy. Salicylates were 
unchanged. 

Alphn-Naphthol — Prices named cov- 
ered a wide fange, depending upon the 
bake. But actual trading was along 
routine lines and some selling pressure 
in outside channels unsettled the mar- 
ket. ()n the crude prices ranged from 
60 (5) 70c. per lb. 

Aniline Oil— Offerings were freer* but 
leading interests continued to quote on 
the basis of 16c. per Lb., prompt ship- 
ment from works. On* forward busi 


tanks, f.o.b works. The pure, in tanks, 
for prompt shipment, dosed at 27c. per 
gal. 

('resylic Acid — Several small ship- 
ments arrived from English ports. 
There was no buying interest in the 
imported material for shipment from 
the other side. Scattered lots of "spot 
goods could have been picked up below 
the prevailing cost of import. The 97 
per cent sold down to $1.10 per gal. In 
general traders held out for $1.15. The 
lower grade was nominal at $1.05@ 
$1.10 per gal. 

Naphthalene — Moderate improvement 
was reported in ^flakes for immediate 
delivery, but with'offerings fairly large, 
the market failed to steady. In fact it 
was possible to pick up scattered lots 
at concessions. During the week busi- 
ness went through at 8@81c. per lb. 
The market for the crude was neglected 
and on English material for shipment 
offerings at 3@3J<*. per lb., c.i.f., at- 
tracted little or no attention. On con- 
tinental crude there were sellers around 
2£c. per lb., c.i.f. basis. 

Paranitraniline — While the market 
settled at 70@75c. asked, as to make, 
scattered lots of spot goods did sell 
down to 68c. per lb. The demand was 
slow all week. 

Phenol — The market was inactive aftjl 
prices for spot material in outside chan- 
nels were considered little more than 
nominal. Some traders continued to 
quote around 50c. per lb. on the U.S.P. 
grade, but admitted that better could 
have been done in other directions. 
Several parcels of resale material were 
artyind at 42c. per lb., a new low for 
the movement. Buyers were disposed 


neSB it was possible to do slightly bet- ^’ operate m a hand-to-mouth way only, 

ter, where round-lota were concerned. k : f v,nK tha Production 

Will come out by this fall to put the 

Aniline Sal^~ Most traders held out* market on a fairly normal trading basis, 
for 23c. per lb., prpmpt shipment. This Leading interests would not name a 
price was not firm, and sefttered lots flat price on nearby material, but in- 


were available at concessions. 

Benzoic Acid — A moderate inquiry 
was in evidence for fhe U.S.P. grade 
and prices steadied. For spot ma- 
terial asking price ranged frffm 77@ 
80c. per lb. On forward business 72c. 
was the nominal quotation. The tech- 
nical held at 70c. per lb. Offerings were 
light. 

Beiftaldehyde — Leading producers 
continued to quote the market steady at 
75c. per lb. The stocks oft hand were 
considered light, which offset temporary 
quietness in trading. The customary 
premium obtained on the U.S.P. grade. 

Benzene — Offerings of the 90 per cent 
giad e were plentiful, and with business 
anything but brisk, prices in some quar- 
ters presented an easier feeling. Lead- 
ing interests, however, continued to 
quote on the basis of 25c. t per gal., 


timated th^t business might be 
eeptable around 30c. per lb. 

Salicylic Acid— The demand was in- 
active, but no further price revisions 
were named by producers. Quotations 
settled nominally at 40@45c. per lb. on 
the U.S.P. grade. 

Solvent Naphtha — A firm undertone 
featuijfd the market as the supply was 
inadequate and producers could not see 
their way clear to bring out larger 
supplies in view of the peculiar market- 
ing conditions in coal-tar crudes. The 
water-white held around 27@32c. per 
gal., tank car basis, f.o.b. works. 

Xylene— Some buying interest was 
reported in the pure material, but with 
offerings scanty, the market for spot 
goods was wholly nominal, ranging 
from 95c. @$1 per gal. On contract 
75c. could have been done. 


Merck & Co. have declared a dividend 
of $2 per share on the preferred ‘stock 
of the company, payable July 2 to 
holders of record June 16. This is the 
first dividend on the issue since July 
1, 1921. 

The Tennessee Copper & Chemical 
Corp. has declared a \egular quarterly 
dividend of $25 a share, payable July 16 
to stock of record June 30. 

The Dominion Textile Co., Ltd., of 
Montreal, has declared the regular 
quarterly dividend of 13 per cent on pre- 
ferred stock and $1 per share on com- 
mon stock. Three months ago a divi- 
dend of 3 per cent was declared on the 
common stock. 

The Vulcan Detinning Co. reports for 
the quarter ended March 3l last net 
profit of $67,705, after charges and 
taxes, against $21,442 in the first quar- 
ter of last year. Sales amounted to 
$544,143, against $308,460, and expenses 
$435,226, against $291,433. 


Latest Quotations on 
Industrial Stocks 


Last This 
Week Week 

Air Reduction 65 65 

Allied Chem. & Dye 71 69 1 

Allied Chem. & Dye pfd 1091 109J 

Am. Ag. Chem 18* 16J 

Am. Ag. Chem. pfd 45 43J ■ 

American Cotton Oil... 8 7| 

American Cotton Oil pfd... . 17 *16 

Am. Drug Synd 5J 5| 

Am. Linseed Co 25 22 J 

Am. Linseed pfd.'. 47 43 

Am. Smelting & Reflnlig 62 621 

Am. Smelting & Refining pfd.. 97 g 97ft 

Aroher-Daniels Mid. Co., wi... 33 J 33 

Atlas Powder 170 170 

Atlas Towder pfd *90 87 J 

Casein Co. of Am *60 *60 

Certain-Toed Products ... . 38 *38 

Commercial Solvents 28 » 30 

Corn Products 132ft 181 § 

Corn Produets pfd t .. 118 116| 

Davison Chem 30 29J 

Dow Chem. Co 46 *42 

Du Pont de Nemours 128 , 1218 

Du Pont de Nemours db 871 851 

Freeport-gVxas Sulphur .... 13| 13f 

(Hidden *Co 8 7J 

Orasselll Chem 133 P83 

Grasnelll Chem. pfd 104 J 105 

Hercules Powder 105 103 

Hercules Powder pfd 105 103 

Hpyden Chem ? 1 { 2ft 

lnt’1 Ag. Chem. Co 48 44 

Int’l Ag. Chem. Co. pfd 151 14 

Int’l Nickel 15 141 

Int’l Nickel pfd 801 841 

Int’l Salt *90 *90 

Mathleson Alkali 49 47 

Merck & Co 87 *87 

National Lead 128J 119 

National Lead pfd 112 112 

New Jersey Zinc 162 157 

Parke, Davis & Co 77ft 78 

Pennsylvania Salt t 88 85 

Procter & Gamble * . . .*140 *130 

Sherwin-Williams *29 29 

Sherwin-Williams pfd '..*101 *102 

Tenn. Copper & Chem *9J 99 

Texas Gulf Sulphur 601 59 i 

Union Carbide 599 5 g§ 

United Drug * 81 1 801 

TJ. S. Industrial Alcohol 66 ft 541 

U. S. Industrial Alcohol pfd. . . 68 *102 

Va.-Car. Chem. Co 10 91 

Va.-Car. Chem. pfd 27 g 26 

*Nom!nal. Other quotations bated on las* 

sale. 
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Vegetable Oils and Fats 

N<*wCrop Cottonseed at 7c. f.o.b. Mills-Spot Linseed Lower- 
• .. Palm Oils Decline— Soya Easier on Coast 


PURCHASING AGENTS took the 
I stand that the outlook favored 
buyers and with new arop developments 
in cotton and flaxseed gaining in impor- 
tance as market factors operations dur- 
ing the week Were held down to a 
minimum. Some speculative transac- 
tions in new crop ^cottonseed oil took 
place, bqj these did not assume large 
•proportions and most traders were in- 
clined to fight shy of this class of busi- 
ness. Spot linseed was easier on re- 
ports that several crushers have caught 
up on deliveries. 

Cottonseed Oil— Trading in cottonseed 
oil options on the Produce Exchange 
was inactive. Early last week the 


a liberal rate, but covering last week by 
July shorts revealed that the supplies 
must be, in pretty firm hands. Indian 
offerings are being absorbed by the 
United Kingdom. Demand for linseed 
oil during the week was moderate only. 
DistresseiL^orei&n oil on spot was pur- 
chased, by a crifther and this steadied 
the imported commodity. Domestic oil 
sold for prompt shipment at $1.10 per 
gAl., cooperage basis. July was offered 
at $1.06 per ga\., with August forward 
at $1.03 per gal. Linseed cake for ex- 
port* was quiet, but quotably unchanged 
at $34 per ton. 

China Wood Oil — The market was 
quiet and prices at the clpse were barely 


MisrellaueouB*Material8 

Glycerine — The market* for e.p. glyc- 
erine on spot was unsettled, but most 
refiners continued to*quote on the basis 
qjf 17c. per lb., in drums, carload lots. 
Trading was inactive and this resulted 
in freer offerings from factors not so 
bullish on the general situation. In 
some directions c.p. glycerine might 
have been picked up around 16Jc, per lb. 
In the middle- west dynamite was offered 
at 15Jc. per lb., in drums, carload basis. 
No sales were reported in New York 
territory and prices at the close were 
nominal. Soaplye crude, basis 80 per 
cent, sold in the middle-west at 101c. 
per lb., loose. Saponification, basis 88 
per cent, held at*llftc. in the middle- 
west, while in New York 12c. was asked, 
carload lots, loose. 

Naval Stores— The market advanced 
early in the week on a showing of busi- 


July option firmed up on covering by steady. July shipment oil was offered ness, but as soon as the inquiry fell 


shorts, but tw soon as this demand was at 26c. per lb., in bbl., carload lots, with away prices eased off. At one time 
satisfied prices eased off. In futures futures available at 22(a)23c. per lb. scattefed business in turpentine went 


the undertone was rather easy because 
of the uncertainty surrounding the new 
crop. The season is 2 weeks late 
throughout the South and reports on the 
new crop were not exactly encouraging. 
Private preliminary estimates on cotton 
production range all the way from 11,- 
000,000 to 12,000,000 bales, a rather 
wide difference of opinion. Business in 
refined oil was moderate only, but with 
a tight statistical situation on old crop 
oil bears were inclined to go slow. Live 
.l\ogs were unsettled on liberal receipts 
and Chicago reported the market at 
$6.85@$7.05 per 100 lb. Cash lard in 
Chicago held around 11.20c. per lb. In 
the opinion of some traders cheap hogs 
and lard tend to offset the bullish sta- 
tistics on cottonseed oil. Trading in old 
crop crude cottonseed oil was limited 
because of the scanty supply and the 
market settled at 106 per lb., buyers’ 
tanks, f.o.b. mills. Transactions in new 
crop crude of a speculative character 
were few and far between, but some 
business did go through at 7c. per lb., 
f.o.b. Texa # s points, Novembe>-December- 
January shipment! New crop October 
oil was offered at 81@8Jc. per lb., f.o.b. 
mills, Texas. Bleachable for prompt 
shipment from the South was nominally 
unchanged at 10Jc. per lb., buyers’ 
* tanks, f.o.b. mills. Lard compound ip 
New York held at 13<§>13ic. per lb., 
# carload basis. « 

Linseed Oil— Several crushers were in 
a position to quote on prompt carload 
business and this resulted in lower 
prices for nearby oil. On futures, how- 
ever, the market appeared to be a little 
firmer as crushers were not disposed 
to force the market until a better Burvey 
of the world’s seed t ituation is possible. 
The crop outlook In the Northwest is 
regarded as favorable and according to 
reports received here late last week 
seeding in North Dakota is still in prog- 
ress. One operator* went so far as to 
predict that the acreage figures, when 
available, will make the best showing in 
several years. Where the new crop is 
above ground the condition is said to be 
good. Argentine shipments continue at 


There was no buying interest in futures. 

Coconut Oil — One tank car of Ceylon 
type oil sold for prompt shipment at 
8ic. per lb. On the coast the market 
held at 8@8k. per lb. for Ceylon type 
oil, sellers' tanks, prompt and forward 
shipment. Demand was dull. Copra 
was nominally unchanged at 4Rc. asked, 
Manila sun dried, c.i.f. coast ports. 

Olive Oil Foots Several parcels were 
pressing on the market all week and this 
imparted an easy feeling and held prices 
down. There were sellers of prime 
greeft foots on spot at 8c. per lb. On 
futures the market settled at 88@8Jc. 
per lb., c.i.f. New York. i 

Palm Oils— Importations were heavy, 
but most of the oil went directly to 
soapers. New business was inactive, 
due in part to the low position of tallow. 
Resale material on spot sold at 7c. on 
the Lagos grade, and at 63c. on Niger* 
Lagos for shipment was nominal at 7!c. 
per lb., while Niger for forward de- 
livery settled at SX(a>7c. per lb. 

Sesame Oil— There was a little trad- 
ing in spot at llS(a)12c. per lb. Refined 
oil for shipment was offered down to 
11c. per lb., c.i.f. New York. 

Soya Bean Oil— There were sellers of 
crude for future shipment from the 
Pacific coast at 98c. per lb., sellers’ 
tanks, duty paid. One car of spot oil 
sold at 10c. per lb., f.o.b. New York. 
Several large shipments are about due 
here, which tends to unsettle the market. 

Fish Oils — Crude menhaden oil was 
quiet at 50c. asked. Reports on the 
fishing operations along the Atlantic 
coast were unfavorable. Some traders 
look for a “lean” year, Newfoundland 
cod oil was offered in a small way and 
prices held at 70@72c. per gal. 

Tallow and Greases— Extra special 
tallow closed at 7Jc. bid, with the mar- 
ket for outside goods equal to extra at 
7ic. sales. The undertone was a shade 
firmer. Yellow grease sold at 6c. per 
lb., Chicago. Oleo stearine was offered 
at 9c. per lb., carload lots, New York. 


through as high as $1.10 per gal. Just 
before the close there were offerings at 
$1.06 per gal., with the undertone easy. 
Receipts in the South were considered 
liberal. Export demand was slow. In 
rosins not much business tame to light 
and prices went off from 10@15c. per 
bbl. The lower grades closed nominally 
at $5.80 per bbl. 

Shellac The market was a shade 
firmer, on higher cables from Calcutta, 
but not much business developed. The 
arrivals were heavy and this brought 
out some ex-dock selling at concessions 
Nominally* the market for T.N. settled 1 
at 59c. per lb., with the super^ne orange 
at 64c. per lb., and bleached bonedry at 
72c. per lb. * # 

Varnish Gums— The past week wit-, 
nessed • heavy importations of copals. 
Several shipments of damar also were 
noted. The spot offerings were liberal 
and it was possibly to pick up supplies 
at concessions from the prevailing cost 
of import. Batavian*damar sJKrtled at 
27|(2)281c. per lb. Demand was routine. 

White Lead, Etc.— Leading producers 
of white lead announces late last week 
that the guarantee against decline pro- 
visions in the sales contract would b 
extended until November 30. This new 
gave traders more* confidence in the 
market and business held up well in all 
directions. Standard dry white lead fyeld 

at 93c. per lb., in casks. 

• 

Zinc Oxide— The easier market for 
the metal had little or no influence upon ' 
prices for oxide. Producers appear to 
be well sold up and the old price schbd* 
ule was maintained in all direction!* 
American process, lead free, was traded 
in on the basis of 8c. per lb. French 
process, red seal, held at 9|c. pel? lb. < 

London Tallow Auction 

At the regular auction of tallow, held 
in London June 13, the offerings con- 
sisted of 1,685 casks. Sales amounted 
to 1,283 casks and prices realized were 
unchanged t6 6 pence higher. 
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Imports at’ the Port of New York 


June 8 to Jane 14 


ACIDS— 940 bbi. tartaric, Orient e, Order, 
050 bbl. tartaric, Trieste, Order; f,H di. 
crettylic, Liverpool, W. E, Jordan & Bro 
62 dr. crony Us, Liverpool, Order; 40 keg tar- 
taric, London, Order; 100 csk. citric, Pal- 
ermo, R. F. Downing & Co. ; 400 csk. citric, 
Palermo, W. Neuberg; 100 csk. citric. Pal- 
ermo, Order. 

ALIZARINE — 13 csk., Liverpool, A. Klip 
stein & Co. 

ALCOHOL— FiO bbl. denatured, Areribo. 
M. Feigel Bros. ; 55 bbl. do, Areribo, <’ 
Estevae; 52 csk. butyl, .Bordeaux, Commer- 
cial Solvents Corp. ; 55 bbl. denatured, At<- 
clbo, O. Esteva. 

ANTHRACENE— 211 pkg. crude, Man- 
chester, Order. 

ANILINE OIL -3 bbl. Barcelona, Order. 

ANTIMONY OXIDE— 200 bg. Shanghai, 
Rare Metals Products Co. 

AMMONIUM— 60 csk. perchlorate, Mar- 
seilles, Order; 15 csk. carbonate, Liverpool, 

.1. Turner A Co. ; 25 pkg. do, Liverpool, 
Brown Bros, & Co. . 20 keg persulphate, 
Liverpool, J. Turner & Co.; 720 csk. nitrate, 
Hamburg, Kuttroft, Plckhardt & Cy. 

ARSENIC — 87 csk., Antwerp, Order* 150 
cs„ Rotterdam, Lundbam A Moore ; 101 bid , 
Tampico, Am. Metal Co.; 33 dr. and 20 csk , 
London, C. Tennant Sons & Co. ; 200 esk., 
Hamburg, Ore A Chemical Corp., 100 csk, 
Hamburg, A. J. Marcus, 100 bbi. arsenic, 
Tampico, Order. 

AHIIEHT08- -701 bg., Southampton. W. J). 
Crumpton A Co. 

BAfltYTEH— -3d J bg., Bremen, New York 
Trust Co.; 300 bg. and 100 csk, Bremen, 
Order. 

BRONZE POWDER — 14 os., Bremen, 
B. F. Drakenfeht A Co., 22 cs„ Hamburg, 

H. I'ietzsch. 

UALClIulf CHLORIDE — 322 di . Ham- 
burg, Irving Bank-Col. Trusi Co. 

CAME IN — 256 sk.. Bordeaux, National 
City Bank; 532 sk., Bordeaux, Marlin Can- 
tine; 100 sk., Bordeaux, Order, 200 bg., 
Hamburg, Order; 8S bg., Hamburg, Order, 
100 bg., Havre, Monlie Waterproof Clue 
Co.; 174 bg., 'Hamburg, A. Kllpstein A Co., 
667 bg.. Buenos Aires Equitable Trust Co. . 

I, 167 bg. Buenos Aires, Order, 350 sk , 
Auckland, Asia Banking Corp , 630 hk , 
Wellington, Bankers’ Trust Co. ; 417 bg., 
Buenos Aires, Irving Bank-Col. Trust Co. 

(ill ALE — 450 bg.. Antwerp, Irving Bank- 
Col, Trust Co. ; 200 bbl., Antwerp, Bankers’ 
Trust Co.; 500,000 kilos, Dunkirk, 5\ W. 
Htgman A Co 

(I1IEMICALN — 230 csk.. Bremen, W. 
Sr hall A Co.; 18 csk., Bremen, Order; 270 
esk., Rotterdam, Order; 18 cs„ Hamburg, 
National Am. Marik. 5.i bid., Hamburg, 
UocBsler A Ilasslacher Chem. Co.; 249 pkg., 
Bremen, lhvessler A Hnssiaeher Chem. Co. 

UOPt'Ell 8ULPIIATE— 100 csk.. Ham- 
burg, A. J. Marcus; 74 csk., Liverpool, Or 
der ; 91 cs., Lodon, „ Ore A Chemical Corp. 

COPPER OXIDE 50 dr., Hamburg, Am. 
Metal Co. 

COLOR?) — 32 csk. urnbOr, Hull. L. H. 
Butcher A Co.; 215 sk. do, Hull, 11 A. 
Robinson A Co. ; 50 csk. dry. Hull, .T. Lee 
Smith & Co. ; 27 csk.. Hamburg. KuttrofT, 
Plckhardt A Co. ; 11 rrV, Hamburg. H. A. 
Met* A Co.; 7 csk.. Hamburg, E. C. Pos- 
ter; 11 csk. dry, Hamburg. Palm Bros. A 
Co.; J csk. aniline, Rotterdam, L. a A R. Or- 
ganic Products Co. ; 34 csk. earth, Rotter- 
dam, <\ J. Osborn A Co.; 17 csk do, Rotter- 
dam, Uelehard-CoulAon, Inc. , 2 csk. aniline, 
Liverpool, Irving Bank-Col. Trust Co.; 91 
csk. coal-tar colors, Hamburg, Order. 

COPRA — 32 bg., San Andreas, Franklin 
Bojter Co., 

CREAM TARTAR— 50 csk., Bordeaux, 
R. vV. GreefT A Co ; 25 csk., Bordeaux, Or- 
der; 100 csk., Marseilles, l.rown Bros. A 
Co. 

DYR8 — 3 bbl. aniline, Danzig, Organic 
Products Co. ; 2 cs. aniline, Hamburg, 
Franklin Imp. A Exp. Co. ; 3 csk., Rotter- 
dam, Bank of Manhattan Co.; 4 cs. aniline, 
Hamburg Oarblc Color A Chemical Co. 

DIVI-DIVI — 540 bg., Pampatar, Eggers 
A Hdnlein ; 225 bg., Pampatar, ^Goldsmith 
A Co. ; 656 bg., Curacao. Ultramares Corp. 

EPSOM HALT — 1,000 bg„ Bremen, E. 
Suter A Co. 

FERRIC OXIDE — 152 bbl., Hamburg, 
Qrtler. 


rLlJOR8rARr-170 tons. Cape Town, 
Order. 

FI IS Elf OIL — 35 bbl., Trieste, Continen- 
tal Shipping Co., 14 bbl., Dunkirk, East- 
man Kodak Co. ; 29 dr., Hamburg, Order. 

GALLNUTN— 400 cs., Hankow, Mailinck- 
rodt Chem. Works, 500 cs., Souraboya, J.D. 
Lewis. * 

(JAM BIER — 161 bg., Singtpore^. Order. 

GUJVIN — 580, bg. copal, Antwerp. Order; 
384 bg. damar and 128 bg. copal, Singapore, 
Chemical National Bank; 280 bg. damar 
and 14*1 bg. copal, Singapore, L. C Gillespie 
A Sons, 464 bg. copal, Singapore, Order;, 
1,43 0 bg. copal, Antwerp, Central Union 
Trust Co.; 640 bg. copal, Antwerp, Chemical 
National Bank, 965 bg. copal, Antwerp, 
order, 15 c§. tragacanth, Southampton, 
order, 60 pkg. tragacanth, London, Brown 
Bios. A Co.; 14 cs. do., London, Gullabi 
Gulbenkiun A Co.; 250 pkg arable, London, 
order, 937 bg. arable, Port Sudan, Brown 
Bros A Co., 1,275 bg. do.. Port Sudan, 
Order; 1,560 sks. copal, Matadi, li. C. Gil- 
lespie A Sons ; 3,lir8 sk. and 455 pkg., Ma- 
tadi, Niger Co. ; 385 bg. copal. 100 cs. do. 
and 350 bg. damar, Singapore, Baring Bros. 

A Co.; 140 bg. damar, Singapore, Standard 
Bank of So. Africa ; 175 bg. copal, Singa- 
pore. Irving Bank; 240 bg. copal and 350 
bg. damar, Singapore, L, C. Gillespie A 
Sons, 70 bg. copal, Singapore, Chem Nat’l 
Bank, 140 bg. damar and 214 bskt. copal, 
Singapore. Kidder, Peabody A Co. ; 350 os. 
damar, Singapore, Order. 

GLYCERINE — 25 dr.. Marseilles, Brown 
Bros A Co ; 90 dr.. Marseilles, Order. 

GLAUBER HALT— 111 csk., Hamburg, 
E. M. Sergeant Co. 

IRON OXIDE— 38 csk.. Hull, J. Lee 
Smith A Co. , 65 bbl., Malaga, National 
Cltv Bank : 228 bbl., Malaga. C. J. Osborn 
A Co , 200 bbl., Malaga, Am Exchange 
Nat'l Bank; 18 bbl.. Malaga, F. B.Vande- 
grlfl A Co ; 33 bbl., Malaga. L. H. Butcher 
A Co.. 56 bbl., Malaga, E. M. A F. Waldo; 
31 bbl., Malaga. .1 Lee Smith A Co.; 25 
esk., Liverpool, K. J. Waddell A Co. , 45 csk., 
Liverpool. J. A. MoNulty ; 53 esk., Liver- 
pool, L. N. Butcher A Co. 

LlTIfOPONE— 600 esk.. Antwerp, B. 
Moore A Co. ; 200 esk., Hamburg, A. Klip- 
stein A Co. 

LOGWOOD CRYSTALS — 12 hid. Cape 
Haitian, Logwood Mfg. Co. ♦ 

LOGWOOD EXTRACT— 77 bid., Cape 
Haitian, Logwood Mfg. Co. 

MAGNESITE— 313 bg., Rotterdam, Spoi- 
den -Whitfield Co. 

MAGNESIUM— 22 esk. sulphate, Man- 
chester, Order: 528 dr. chloride, Hamburg. 
Innis, Snelden A Co. ; 145 dr. do., Hamburg, 
A. Kramer A Co.; 113 bg. carbonate, Glas- 
gow, E. M. Sergeant A Co. 

MANGROVE BARK— 2,6110 pkg., Singa- 
pore, Order. 

MYltOBALANH — 2,600 pkt., Calcutta, 
National City Bank; 10,140 pkt., Calcutta, 
Standard Bank of South Africa; 12,000 pkt., 
Calcutta, Order. 

NAPHTHALENE— 663 bg.. Antwerp, Or- 
der ; 1,000 ng„ London, Order, 1,416 bg., 
Rotterdam, Lunharn A Moore. 

OCHER — 150 csk., Bordeaux. Order; 387 
csk., Marseilles, American Exchange Nat’l 
Bank; 100 esk., Marseilles, J. Lee Smith A 
Co.; 91 cs., Marseilles, L. H. Butcher A 
Co. ; 90 esk.. Marseilles, F, B. Vandegrlft 
A Co. ; 46 bbl., Alicante, Hummel A Rob- 
inson. 

OILS— Castpr — 105 bbl., Hull, Order. 
Uhlim Wood — 330 bbl., London. Order ; 30 
bbl., Liverpool, Royal Bank of Canada; 108 
bbl., London, Royal Bank of Canada; 3 50 
bbl., %xmdon. Bank of America. Cod — 120 
bbl., Huh. I. R, Boody A Co. ; 450 bbl., Hull, 
Order; 88 bbl., Antwerp, Order. Fish — 100 
bbl., Hull, 1 R. Boody A Co. linseed — 300 
bbl., Hull. Baring Bros. A Co. ; 500 bbl., 
Hull, Order; 817 tons (bulk), Antwerp, 
Order ; 301 bbl., Antwerp, Order ; 603 tons 
(bulk), Hull. Am. Linseed Co. ; 30 bbl., Rot- 
terdam, W. Benkert A Co. ; 289 dr., Rotter- 
dam, Order; 329 bbl., Manchester, Order. 
OUve Oil (denatured)— 25 bbl., Marseilles, 
Order. Olive Oil Foots— 200 bbl., Naples, 
Brown Bros. A Co. ; 150 bbl., Naples, Banca 
Comm. Itftl. ; 600 bbl.. Seville, J. B. Dew- 
snap. A Co. Palm— 720 csk,, Opobo, Niger 
Co. ; 400 csk., Abonama, Irving Bank-Col. 
Trust Co. ; 160 csk.. Port Harcourt, Thor- 
nett A Fehr; 280 csk., Port Harcourt, Niger 
Co. ; 80 csk., Port Harcourt, Order ; 786 


csk., Warri, African A Eastern Trading 
Corp '406 csk., Warri, J. Holt A Ct), ; 163 
esk., Warn’, W. & A. Leaman ; 323 csk,, 
Lngds, Grace & Co, 193 csk., Lagos, Irv- 
ing Bank-Col. Trust Co. ; 816 csk., Lagos, 
Niger Co. ; 34 csk., Id do, Niger Co. ; 200 csk., 
Iddo, Order; 74 csk., Rotterdam, African 
A Eastern Trading Co. ; 32 csfc., Rotterdam, 
Order; 34 pipeH, 14 tcs. and 211 bbl., Lo- 
anda Sousa, Machado & Co. ; 3,252 csk., 
Matadi, Niger Co. ; 62 <y;k., Cotonou, Irving 
Bank-Col. Trust Co. ; 53 csk., Cotonou, 
Order. Rapeweed — 150 bbl., Hull, Hudson 
Oil Co. ; 175 bbl., Hull, Nat’l City Btlnk ; 200 
bbl., Hull. Balfour, Williamson A Co.; 550 
bbl.. Hull, Order. Sesame— 147 bbl.. Rot- 
terdam, Nat'l City Bank ; 293 bbl., Rotter- 
dam, Order. 

OIL SEEDS — Cantor — 104 bg., Port do 
Palx, Tluttlmger A Struller ; 39 bg., Port " 
de Paix, II. Mann A Co.; 2,006 bg., Per- 
nambuco, Central Union Trust Co. ; 2,000 
bg., Pernambuco, Baker Castor Oil Co. 
Limteed — 131,122 bg., Buenos Aires, Spencer 
Kellogg A Sons. 

OPIUM — 12 cs., Constantinople, Order. 
POTASSIUM SALTS— 15 csk. carbonate, 
^Bremen, P. H Petry A Co. ; l.OOO'og, sulphate 
and 1,000 bg. muriate, Bremen, Potash Im- 
porting Corp. of America; 30 dr. perman- 
ganate, Hamburg, Pfaltz A %uer; 1,000 
bbl. chlorate, Hamburg, Order ; 3,000 bg. 
muriate, Hamburg. Order; 3,64 6 bg. ma- 
nure salt, Hamburg, Potash Importing 
Corp. of America ; 500 bbl. chlorate, Mar- 
seilles, Asia Banking Corp. ; 375 csk. 

chlorate, Marseilles, Order; 300 csk per- 
chlorate, Marseilles, Order; 50 dr. perman- 
ganate, Hamburg, Du l)ont de Nemours A 
Co ; 236 esk. carbonate, Hamburg. Order; 

2 dr. permanganate, Hamburg, Order ; 5,500 
bg. manure salt and 1 lot do., Hamburg. 
Order ; 65 cs. caustic, Gothenburg, Merck 
A Co. 

QUICKSILVER -26 flasks. Tampico, J. 
Elizondo ; 30 flasks, Seville, C. L. Huisking, 
Inc.; 250 flasks, Seville, Du Pont de Ne- 
mours A Co. 

QUEBRACHO— 17.800 bg. extract, Bue- 
nos Aires, Tannin Corp.; 4,206 bg , Buenos 
Aires, Bookman, Winthrop A Chartman. 

HAL AMMONIAC’ — 88 csk.. Hamburg, 
Philipp Bauer Co., 44 csk., Hamburg, Innis, 
Speiden A Co. 

SHELLAC — 50 bg. garnet lac, Hamburg, 
Irving Rank-Col. Trust Co.; 205 cs stick 
lac, Bangkok. Order; 163 csk. stick lac, 
Marseilles, Order; 300 bg., Calcutta. Chase 
National Bank ; 232 bg.. Calcutta, National 
City Bank ; 1,225 bg {refuse, Calrutta, Bank 
of the Manhattan Co.; 100 bg., Calcutta, 
London A Liverpool Bank of Comm. ; 25 bg., 
Calcutta, Bank of America ; 50 bg.. Calcutta, 
Mechanics A Metals National Bank; 50 bg., 
Calcutta, Standard Bank of South Africa ; 
1.358 bg.. Calcutta, Order; 112 cs., Cnl- 
. outta, Order ; 600 bg., Calcutta. First Nat’l 
Bank of Bostor ; 250 bg., Calcutta, Mech. A 
Metals Nat’l Bank ; 200 .bg., Calcutta, Br. 
Bank of So. Am.; 871 bg.. Calcutta. Ordor ; 

30 bg., Hamburg, Kasebicr-Chatfleld Shel- 
lac Co. 

SODIUM SALTS — 300 bg. chlorate, Ham- 
burg, Order ; 110 bg. fluosilicato, Hamburg, 
Order; 49 cs chlorate, Venice, Order; 112 
cs. cyanide, Marseilles, National City Bank ; 
120- csk hyposulphite, Marseilles, Order; 
190 dr. caustic, Hamburg, A, Kllpstein ft 
Co.: 223 dr. sulphide, Hamburg, Order; 49 
csk. fluoride, Hamburg, Order ; 25 bbl. bi- 
carbonate, Hamburg, K. A. Blank. 

SUMAC — 10 bg., Glasgow, American Dye- 
wood Co. 

TALLOW — 600 pkg. vegetable, Hankow, 
American Linseed Co. ; 190 tcs. beef, Van- 
couver, Van Iderstlne Co. ; 299 tcs. beef, 
Rio Grande do Sul, Swift ft Co. 

TANNING EXTRACT— 700 bg.. Belra, 
Cooper A Cooper. 

TARTAR— 39 csk,. Naples. Tartar Chemi- 
cal Works ; 9 csk., Nap*j8, C. B. Richard A 
Co., 578 sks., Marseilles. Tartar Chemical 
Co. ; 110 pkg., Marseilles. C. Pfizer & Co. ; 
351 sk„ Alicante. C. Pfizer A Co. 

WAXES — 600 bg. montan, Bremen, Or- 
der; 128 bg. bees, Antwerp, Order; 5 be. 
bees. Santiago, Order; 79 bg. bees, Rio de 
Janeiro, London ft Brav’dlan Bank; 150 bg. 
do., Rio de Janeiro; American Trading Co. 

WOOL GREASE— 100 bbl., Hull. Marden 
Wild Corp. 

WHITING — 1 ,000 bg., Antwerp, Bankers’ 
Trust Co. 

XYLENE — 5 dr., London, Van Oppen ft Co, 
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Current Prices in the New York Market 


For Chemicals , Oils and Allied Products 


n> 

lb 

lb. 

lb 

lb 

lb 

lb 


Acetic anhydride, 85%, drums lb, 

A cetone, drums . . . , Ip 

Acid, acetic, 28%, bbl. . . . 100 lb 

Acetic, 56%, bbl 1 00 lb 

Glacial, 99J%, bbl. ••• 1 00 lb 

Boric, bbl.. 

Citric, kega 

Formic, 85% 

Gallicfteoh 

Hydrofluoric, 52*" .carboys 
Lactic, 44%, tech., light, 
bbl. . • • •• 

22% tech., light, bbl - 

Muriafic, 18° tanks 1 00 lb 
Muriatic, 20°, funks, 100 lb. 
Nitric, 56°, carboys. . 

Nitric, 42°, carboys ... . 

Oleum, 20%, tanks 

Oxalic, crystals, bbl. 

Phosphoric, 50% carboys 
PyroKiillio, rraul>linM*<l ... * 

Sulphuric, 60°, tanks 

Sulphuric, 60°, drums... 

Sulphuric, 66°, tanks . . 

Sulphuric, U° drums . 

Tannic, UK? ,bbl — 

Tannic, tech., bbl.. . • 

Tartaric, it**p., powd , bbl. 

Tartaric, domestic, bbl. . . . 
Tungstic, per lb . 

Alcohol, butyl, drums, 1 o b 
works 

Alcohol ethyl (Cologne 

spirit ), bbl . ff' 1 ! 

Ethvl, 1 90 p'f UK I* bbl ga 
Alcohol, methyl (sec Methanol) 
Alcohol, denatured, 190 proof 
No I, special bbl g» 

No. I, 190 proof, special, dr ga 

No I, 1 88 proof, bbl *«! 

No 1, 188 proof, dr K'* 

No 5, 188 proof, bbl gn 

No. 5, 188 proof, dr . 

Alum, ammonia, lump, bbl l > 
Potash, lump, bbl.. . ' 

• Chrome, lump, potash, bbl lb, 
Aluminum sulphate, com , 

bags . -100 » 

Iron free bags . . 

Aqua ammonia, 26°, drums. . > 

Ammonia, anhydrous, cyl.. . “> 

Ammonium carbonate, powil 

casks, imported 

Ammonium curb mate, powd 
domestic, bbl 

Ammonium nitrate, teeb 
casks 

Amyl acetate tech .drums 
Arsenic, white, powd., bbl.?.. 

Arsenic. red, powd .kegs 

Barium carbonate, bbl 

Barium chloride, bbl 

Barium dioxide, drums. . . 

Barium nitrate, casks 

Blanc fixe, dry, bbl... . . 
Bleaching*>owder, f.o.b. wks^ ^ 

sATv/drum, ui» I;,: 

Borax, bbl !, 

Bromine, casos / 

Calcium acetate, bags . . . • tn» 
Calcium arsenate, dr . .. 

Calcium carbide, drums ’»• 

Calcium chloride, fused, drums But 

Oran, drums 

Calcium phosphate, mono, 

bbl 

Camphor, cases 

Carbon bisulphide, drums .... 
Carbon tetraohloride, drums . 

Chalk, p r e c i p — domes! i«. 
light, bbl { ’■ 

Domestic, heavy, bbl 1 >• 

Imported, light, bbl.. .... J”. 

Chlorine, liquid, tanks, wks . lb. 
Cylinders, 1 001b., wk« »>• 

Cylinders, 1 00 lb., spot . . b. 

Chloroform, tech., drums. , . . Hi- 
Cobalt oxide, bbl lb. 

Copperas, bulk, f.o.b. Jon 

Copper oarbonate, bb^. 

Copper cyanide, drams . ... . • Jb* 

• Coppersulphate, dom . , l»l»l . ,100 lb . 

Imp. bbl. • • • ’ i? 

Cream of tartar, bbl. ...... * *b. 

Epsom salt, dom., tech*, 
bbl ♦...100 lb. 

Epw bbi wU, . < !° m ibo lb. 

Etber, U.fl.P', ’resale, dr'. . . . lb. 
Ethyl aeetate, 15%. drums, gal. 

«.*■ 


$0 38 I 

25 - 

25’ 

3 38 - 

3 5(J 1 

6 75 - 

7 to 1 

12 no - 

12 50 

- 105- 

.49 - 

52 1 

14 - 

lb 1 

45 - 

50 

11 - 

'* 1 

IH- 

12 r 

05i- 

m» 1 

90 - 

1 on 

1 00 - 

1 10 

04] 

05 

06 - 

01 | 

18 50 - 

19 O') 

'07% 

O' 

1 50 - 

1 O') 

9 50 - 

II 09 

13 00 

14 0) 

16 00 - 

16 50 

20 00 - 

21 09# 

.65 - 

.70 

.45 - 

.50 

.354- 

36 

.371- . 

1 III- 

1 20 

.26 - 

.28 


4 75 • 

4 70 


lb. 

lb. 


I 50 - 
,02|- 
06] 
.30 - 

.091- 


lb. .04 - 

1 90 - 
2.40 - 
.051- 
28 - 
4 00 - 
.16 - 

ntfc 

ton 28.00 - 


lb. 


T HES2 prices are for the spot 
market in New York City, but 
a special effort has b$en made 
to report American manufacturers’ 
quotations •whenever available. In 
manyH:a«se% these are for material 
f.fc.b. works or on a contract basi9 
and these prices are so designated. 
Quotations on imported stocks are 
reported when they are of* sufficient 
importance, to have a material 
effect on the market. P^ces quoted 
, in these columns apply to large 
quantities in original packages. 


lb 

lb 

lb 


lb. 

ll< 


Formaldehyde. 40% , bbl . . lb 

Fullers earth — imp , powd , list ton 
Fusel oil, re I .drums . gab 

Fusel oil, crude, drums K it 

Glaubers salt, wks , bags 1 00 lb 
Glaubers salt, imp , bugs 1 00 lb 

Glycerine, e p , drums extra . U 
Glycerine, dynamite, drums 
Glycerine, crude 80%, loose 
Iodine, i (‘sublimed 
Iron oxide, ml, casks . . 

Lend* , . 

W h i I e.basic carbonnt e, dr y 
casks 

While, basic sulphat 
White, in oil, kegs.. . 

Bed, dry, casks ... 

Bed, in oil, kegs . 

I, end acetate, white ervs , bbl 

Brown, broken, casks 
Lead nrsenate, powd ,bbl 
Lime-Hydrated, bbl 

Lime, Lump, bbl 
I Litharge, comm . casl-s 

Lilhophone, bags 

in bbl , . , 

Magnesium curb , tcch , bags 


lb 

lb 

11. 

lb. 


U>. 


SO 141 
30 00 - 

3 50 

I 20 - 
90 - 
, 16 { 
15]- 
I0i 

4 55 

, 1 2 - 


% ) 1 5 
- U ‘it 


3 75 
1 49 


‘Sodium Huofide. bbl 
Sodium hyposulphite, bl^l 
Sodium inti He, casks 
Sodium pei ovule, powd., eases 
Sodium phospliute, dlhiuue, 
bbl 

Sodium oiU'Siate, vel drums 
So hum * ihe\ he drums 
Sodium Mheaie 1 40 ’.drums) 100 It). 
S i iium silicate tt»0", drimmi lOOlh. 
Sodium sulphide, fusol^ 6(1- 
a 2 „ drums . . 

S idiuin sulphite, ervs , hhl 
Sir mt mm nitrate, powd ,bbl. m 
Sulphur chloride, yel drums, lb, 
i Sulphur, crude . # l°n 

At mine, bulk 
Sulphur, tlour. bag 
sulpltui, i oil, bug 
Sulphur dioxide, liquu 
fair* “imporied, bags 
Tale "domestic powd 
Tin biehlotide, bid 
Till oxide, bbl 
'I’in crystals, bbl 
Zuic earliiumte, bags 

r, ........ v, 


10 084- |0 10* 
.021- .03 

.071- .0*1 

.28 - .50 

03!" .(H, 

.141- \t> 

47- 52 

75 - M5 
I 75 - 2.00 


.041 

Oil 


.041- 
.031- 

.12 - 

04 - 

18,00 - 20 00 
t8 00 


. 1 ) 

.05 


II 
4 <%> 
18 


>, casks lb 
lb. 


MjJlmnoi, 95% , bid 
Mel 


11) 

lb. 

lb 

lb 

lb. 

per ton 

2801b 

lb 

lb 

1b 

lb 

gal- 

gal. 

lb. 

lb 


lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 


1.90 - 
.90 - 


.95 - 


Molhiinoi. 97%, hhl 

Nickel salt, double, bbl. . 

Nickel salts, single, bbl . 

Phosgene ... 

Pliosphorus, red, eases .... 
Phosphorus, yellow, eases . 

Potassium hichr«nate, casks 
Potassium bromide, gran , 

potassium cnrhoimte, 80-85%,, 
calcined, casks 
I Potassium chlorate, powd 
Potassium cyanide, drums 
Potassium, first sorts, cask 
Potassium hydroxide t caustic 
potash) drums . ... 

Potassium iodide, cases . .. 

Potassium nitrate, hhl . 

Potassium permanganate, 
drums . 

potassium prussmte, mi. 

casks .... • • - 

Potassium prusstate, yellow, 
casks 

I Salammotiinc, white, gran., 
casks, imported .. 

I P dammoninc, white, gran , 
b'd , domestic 

Gray, gram, casks .. • • ::* 

SuBodn.bbl.. -. I00, ’ ) ; n 

Knit cake (hul«») • •••-■. 

Soda a*h, light, 58 flftj. 

I bags, contract. . • ■ • 100 Ib * 

| Soda nsti, light, basis, 48 /t/ , 

coiitr.rt, f.o.b. ibo|b 

SoJ«* 5»%, n»J. 

bags, resale I OR lb. 

soda «h. - 

tract, basis 48%. .... 

S0da r M “e d< "’"' . 0)011,.* 

Soda, caustic, ground and 

flake, contracts. . . . . • w m. 

Soda, caustic ground and 

flake, resale... . .. • *» 00 . , £' 
Sodium acetate, works, bngs lh. 
Sodium bicarbonate, bbl ... 1 00 Jb. 
Sodium bichromate, casks.. . . lb. 
Sodium blsulphate ( niter cake) ton 
Sodium bisulphite, powd., 

(J.S.P., bbl. |£* 

Sodium chlorate, kegs •• JJr 

Sodium eblnirlde Ion* ton 

Sodium cyanide, esces lb. 


.09]- 

oc i 
.12 - 

.11]- 

13*- 

14 - 
I) 

23 - 
16 80 - 
3, t>3 - 
101 ■ 
.07 - 
074 - 
.08]- 
I 18 - 
.1 20 - 
104- 
1 14- 
60 - 

35 - 
JU- 


lt) 

14 

12 
.15 
Ml 
13 
24 
17 00 
3 65 
M 

. 0/1 
.O' 1 , 
.OBJ 
I 20 
1.22 


.75 


Zinc chloride, gran, hhl . 
Zmeevamde, drums 
Zinc oxide, , lend free, hhl, 
5%, lead sulphate, hags 
10 to 35 %, load aulphi 
hags 

French, red seal, bags 
French , green seal , luurs 
Fu-neh. white seal, hhl 
Zinc sulphate, hhl 


tun 

16 00 r 1 

1001b. 

2.25 - 

100 lb. 

2.00 - 

1 . 11». 

.08 - 

. ti'ii 

30.00 - - 

g». tun 

la.oo - : 

. Ih. 

.121- 

. lb. 

.48 - 

lb 

.344 

lb 

.14 - 

... lb. 

.06*- 

11). 

,37 - 

lb. 

.08 - 

. lb. 

.071- 

Ute. 

lb 

.07 - 

lb 

.001 

i . 11). 

.101- 

II). 

.12 - 

, 100 lb. 

2.50 - 


2.35 
2. t0 
08| 
40.00 
25.00 
.13 

.35 

.144 

.06) 

.38 

.08 J 


Coal-Tar Products 

lb 


Alpha-naphthol, crude, hhl 
Alpha-naphtliol, ref., hhl • 
Alpha-nnphthvlitimne, bin . I'» 

Aniline ml, drums ' 


.40 

.III 


19- .20 


.061- 

■T- 

.08i 

.074- 
3 65 - 
.061- 

. *74- 

65 - 

.31 - 

• .06 - 

.074- 
.08 - 
1.20 
26.00 - 


.06] 
.08 
.52 
. 0 ) 8 ] 

.09 
3.75 
.07] 

.19 

67 

.33 

.064 

.07] 
.09 
I 40 
28.00 

1.60- 1.67 

1.20 - 1 30 

1.75 - l 80 

1. 174-4 1.20 

1.85 - 1 90 

3.20- 3.30 

2.50 - 2 60 

3.80- 3.90 

3.724- ... 
.05J- .06', 

2.00- 2.50 
.084- O 9 

6.00- 7.00 


Aniline salts, hhl — 

Anthracene, 80% , diunis 
Ant brace ti e, 80^,,, imp , 
drums, duly paid. , . 
Anthmqnmune, 25%„ paste, 
drums , 

Benaaldehyde V 8.P., carboy* 

I eeb, drums 

Bciisene, pure, water-white, 
tanks ind drums . . 

Bensene, 90 r f , tanks A drums 8»|- 
Benzene, W , , drums, reside.. «l. 

Beiisidme base, bhl. * b 

Benzidine sulphate, bbl. . 

Beiisoie acid, U.K.P , , kegs. 
Benxi.ate of soda, LSI*., bbl. 
liensvl chloride, 95-97%,, ref , 
drums . •••,•• 

Benzyl chloride, tech., drums 
Heln-imphthol, tech., bbl..... -- 

Betft-naphthvlamine.lecb. . H». 

(’resol, U. H P.. drums: Jb- 

Ortho-eresol, drums ... . lb. 

Oesylic uieid, 97%,, restfle, 
drums. 


$ 0.62 - 
.70 - 
.35 - 
Ms - 
.73 - 
.75 - 


$0.75 

.80 

fl 

.164 

24 

1.00 


lb. 

1b. 

1I># 

lb 

gal* 


lb. 

lb. 

lb. 

lb. 

lb. 

lb. 


.70- .75 


- • • 

j 95-97%,, drums, , resale. . . 


R«l. 

t, 

lb.* 

lb. 

lb. 


I 95-9/%,, ttruiiis, 

Dichlorbenzene, drums. 
Dietlivlamline, drums.. 
l'inietliylanUlne, drums 

l)initrol>en*enei)bl, v . 

Dinitroclorl>eiizenr»bbl *»• 

Dinitronapbthalen.bbl }”• 

DinitrnphenoLbbl.. 

Dinllrotoluene, bbl 

1 >ip oil, 25% , drums. . . . . . . *»'• 

Diphenylaiuinc.bbl 

Ii -arid, bbl :. ■; •&.* ’* 

Meta-plienflenwliannne, bbl. in. 

Michlers ketone, bbl. J »• 

Moiioehlorbenxene, drums. . . !v* 

M onoeth ylaniline, drums ...» 

Naphthalene, flake, bbl 

Naphthalene, balls, bbl,. .... . 

Nnphthionate hf soda, bbl.. . . 

Naphthionic arid, crude, bbl. 
Nitrolieniene, drums. 


.044- ,044 

u: K,,: 


v2» - 


Nitro-naphthalene, bbl. 
>Ui 


Nitro-tomene, drums. . 

Kfe'toif" ' • J|> : 

Orth o-iiicb 1 orben »**ne , drums Jb. 

Ortho-nitropbenol, bbl Jb. 

Ortho-nltrotolucne, drums. . . lb. 
Ortho-toluidine, bbl. ....... 

Par a-amid oph cn ol , base, kegs Jb. 

Para-amidophenol, HC1. keg* Jb. 

Pnra-diehlorbensene, bbl b. 

Paranitroandine, bbl. u> * 

Para-nitrotolucne, bbl. . . ... 

Para-phenyltmediamtne, bbl. 
Para-tolui«ne.bbl 

Phthalic anhydride, bbl. . ... . 

Phenol, U.8.P., rtwale, dr. . . . 

Plerio acid, bbl... 

Pyridine, dotn» drums 


lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

*ftb 


70 2 

I 40 • 

75 

.27 - 
.25 - 
’ .26 - 
.80 - 
.70 -* 
.75 - 
.57 - 

.45 - 
.30 - 
. 21 *- 
.80 - 
.25 - 
.28 - 
V 

1.15 - 
■ 1. 10 
.07 - 
.50 - 
.41 - 
.19 - 
. 12 - 
.30 - 
,35 - 
.20 - 
.25 - 
.50 - 
.75 - 
1.00 - 
3.00 - - 
.08 - 
.95 - 
.08 - 
. 081 - 
.58- 
,55 - 
• 10 - 
.30 - 
. 13*- 
1 .25 - 
2.30 - 
.17 - 
.90- 

:«? 

1.25- 
.17 - 

: 8 : 

1.45 - 

,42 - 

.20 - 


.75 
1.45 
80 « 

.32 

.30 

.32 

.85 

.75 


.'.35 
.224 
.90 » 
.29 
.32 

1.20 

.60 

.42 

.20 

.23 

.32 

.40 

.22 

,30 

.52 

.80 

1.05 

3.50 

,10 

1,10 

.06| 

,09* 

.63, 

.60 

• ’*35 

1^30* 

2.35 
.20 
.92 

1.30 

1.35 

.20 

1.50 

.95 

.38 

,48 
22 


nominal 
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CHEMICAL AND METALLURGICAL ENGINEERING 


Vel. 28, No. 24 


IWalt.bbl,. 


Ib, 


$4 00 - *4.25 
I 50 ~ ' 
2.25 - 
55 


60 


utn, It), 

Salicylic Mid, tsch. jbb) lb. 37- 

flalieyUcadd, U. 8 .ifjbbJ . . lb. %0 - 

Solvent naphtha, water* 

white, drums , gal. .27- 

Crude, drums * . J a J. , 24 - 

SttlphanUie acid, crude, bbl.... lb. 18 - 

Thiooarbanilide, kegs lb. 35 - 

Tojuidine, kegs lb, I 20 - 

Toluidine, mixed, kega lb. 30 - 

Toluene, tank ears gai. 30- 

n oluene, drums gaj. ,34- 

Cylidinea drums lb. 49 - 

Kylene, pure, drums gal .75 - 

Xylene, com „ drums gal. 37- 

* Xylene, com., tanka gal. .32- 

Naval Stores 

Rosin B-D, bbl 2801b. $5 80 - 

Roain E-l, bbl 280 ib. 5 90 - 

Rosin K-N, bbl. . ..2801b. b 10 - 

Rosin W.G.-W.W., bbl.../ 280 Ib. 6 25 - 

Wood roain, bbl ,2801b 5‘»0- 

Turnentine, spirits of, bbl.. . gnl. I 06 

Wood, steam dist . bbl gal 98- 

Wood, dost. dint., bbl - gal 68 - 

Pine tar pitch, bbl 200 Ib 

Tar, kiln burned, bbl 500 ib. 

Retort tar, bbl 500 lb 

Rosin oil, first run, bbl gal 

Rosin oil, second run, bbl gal 


Roain oil, third run, bbl. 

Pine oil. steam dint 
Pine oil, purp, dest dint 
Pine tar oil, ref . 

Pine tar oil, crude, tanks 
f.o.b. Jacksonville, Fin 
Pine tar oil, double ref , bbl 
Pirn* tar, ref , thin, bbl . 
Pinewood creosote, ref., bbl. 


gal 

gnl 

gnl. 

gal. 

gnl 
gnl. , 
gal. . 
gal. 


.45 
48 - 
52 - 
70 

65 - 
48 - 

*32 - 


7 25 
6 00 


6 00 
13 00 
12 00 


SiiUjac, ground, hags . . 
Sumac, domestic, bags.. 
Stati*!), corn, bags 
Tapioca flour, bags. 


Animal Oils and Fats 


Degras, bbl. . . 

Grease, yellow, bbJ 
bard oil, Extra No. I, bbl. 
Neatsfootoil, 20 deg bbl. . 

N* I, bbl. . .? 

Oleo 8 f earine 

Red oil, distilled, d.p. bbl 
Saponified, bbl . 

Tallow, extra, loose, 
fallow oil, acidless, bbl . 


Castor oil, No. 3, bbl v It 

Castor oil, No. I, bbl.. . 
Chinawood oil, bbl. . , 

Coconut oil, Ceylon, bbl... . 
(Vyfbn, tanks, N Y 

Coconut oil, Cochin, bbl 

Corn oil, criuM'bnl 

Crude, tanks, (f ob mill) . 
Cottonseed oil, ^trude (f.o.b. 
mill), tanks — 

Rummer yellow, bbl lb. 

Winter yellow, bbl 
Linsefd oil, ruw, oar lots, bbl. 

, „ Haw, tank oars (dotn ) . . . 
dtoibwl, cars, bbl (dom.). 

Olive oil, denatured, bbl gal. 

Sulphur, (fools) bbl ... lb 

Palm, Lagos, casks... 

Niger, easkH 

Palm kernel, bbl 


lb 

gal 

gal. 

R'd. 


lb. 


II. 


Peanut oil, crude, tanks (mil))* II * 
Peanut oil, refined, bbl .. .. lb 
Perdlu.bbl < i. lb 

Rapcsecd oil, refined, bbl, . gal 
Rnpeseed oil, blown, bbl .. . gal 

Resume, bbl 11 . 

Soya bean (Manlfiitinan), bbl. lb 
Tank, f.o.b Pacific ognst . . lb 
Tank, (f.o b. N Yd . . , lb 


• 2 l * 
.13 - 
1 10 - 
1 05 - 
I 12 
I 10 - 
08 - 
.07 - 
061 
.08}- 

:!}j: 

.88 - 
Mi- 
.12 
.09J- 
.10 


13 

. I3‘ 


08; 


Fish Oil& 


Cod. Newfoundland, bbl 

gtd 

$0 70 - 

$0 72 

Menhaden, light pressed, bbl. 

gal 

76 - 


White bleached, bbl.. . *. 

gnl 

.78 - 


Blown, bbl. . . . 

gal. 

82 - 


('rude, tanks (f 0 b.facfbry) 

gal. 

50 - 


Whale No. 1 crude, tanks, 

lb. 

t 


coast .... .... 

- 


Winter, natural, bbl 

gal 

gal 

.76 - 

.78 

Winter, bleached , bbP . . 

79 - 

80 


Oil Cake and Meal 


Coconut cake, bags 

Copra, sun dried, bugs, (e i 1 .) 

4m» dried Pacific coast. 
Cottonseed meal, f.o b. mills 
LHiseed rake, bags 
Linseed meal, bags. 


ton $26 00 -$28.00 


04}- 
04*- 
36 00 - 
34 00 - 
36 00 - 


Dye & Tanning Materials 


/Ibumfen, blood, bbl lb 

Albumen, egg, teeh, kegs lb. 

Cochneal.bags lb. 

Cutch, Borneo, bales.. lb. 

Cutch, Rang mm, halos lb. 

Dextrine, corn, bags 100 lb. 

Dextrine. gum, bags.. 100 lb. 

Divi-divi. bags. ton 

Fustic, sticks... ton 

Fustic, ohipa, bags lb. 

logwood, sticks ton 

logwood, ohins. bass, ....... lb. 

Sumac, leaves, Sicily, bags ... ton 


$0.45 
.90- 

.33 - 
.04}- 
.13 - 
3 69 - 
3.99- 

38.00 - 39.00 

30.00 - 35.00 

.04- .05 

26.00 - 30.00 

,02|- .03| 

*0.00- 72 00 


$0 50 
95 
.35 
.05 
.13} 
4,01 
4.09 


32] 

.75 

.25 

.52 


. ton 
1 00 lb 
lb 

Extracts 

Archil, cone., bbl ... 

Chestnut, 2S‘j r tannin, tnnkH 
Dm-divi, 25'j; tannin, bbl 
1 - untie, crystals, bbl 
Fustic, liquid, 42°, bbl . . 

(•ambicr, liq ,25',' tannin.bbl. 
IIemntincerys.,bbl 
Ilemlockf 25'’,' tannin, bbl. 
iivpernie, solid, drums 
Hypernic, liquid, 51", bbl 
Logwood, crys., bbl 
Logwood, lu| .51", bbl... 
Quebracho, solid, 65'’, tannin, 
bbl. ... 

Sumac, dom., 51°, bbl. 

* Dry Colors 

Blacks- CarbongiiN, bags, f o h 
works 

Lampblack, bbl 
Mineral, bulk 

Plurs bronze, bbl . r 

Prussian, bbl 
( liiamnnne.fibl 
browns, Sienna, I till .bid. 

Sienna, I tonieuiir. bid 
Fuller, Tin key, bid 
Greens Chrome, CP Light, 
bid 

Chrome, pommeieiul, bbl 
Pans, bulk 1 

Hi ds, Carmine No 40, tins 
Oxide red, casks . 

J’ara toner, kegs 
Vermilion, English, bid 
Yellow , Chrome, ( ‘ 1’ bids 
< hdier, French, casks 

Waxes 


ton $ 6 r » 00 -$67 00 
40 00 - 42 00 
2.97 - 3 07 
06 - ■ 06} 


Ib 

$0 17 - 

lb 

02 - 

lb 

04 - 

ll> 

.20 - 

lb 

08 - 

lb 

.08 - 

lb 

14 - 

lb 

.04 - 

lb 

.24 - 

)l> 

10 - 

Ib. 

18 - 

Ib. 

.09 - 

It. 

.04}- 

lb 

^06}- 


03 

05 

.22 

.09 

.09 

.18 

05 

.20 

.12 

.20 

.10 

.05 

.07 


Asbestos, shingle, f.o.b.,. 

Quebec ah. tog 

Asbestos, cement, f.o.b., 

Quebec ah. ton 

Barytes, grd.. white, f.o.b. 

mills, bbi net ton 

Barytes, grd , off-oolor, 

f.o.b. mills bulk... . net ton 
Barytes, floated, f.o.b. 

St. Louis, bbl net ton 

Barytes, crude f.o.b. 

mines, bulk net ton 

Casein, bbl., tech . . lb. 


Chita clay (kaolin) crude, 
f.o.b Gn 


net ton 
net ton 
net ton 
net ton 
net ton p 
net ton 
. net ton 


II. 
II. 
toil 
r lb 
II. 
11 ) 
11 . 
II. 
lb 

Ib 

II. 

11 . 

lb 

Ib 

ll> 

lb 

11 ) 

II) 


$0 20 - $0 24 


12 - 
35 00 - 
55 - 
55 - 
08 - 
06 - 
03}- 
04 - 

32 - 
(2 - 
28 - 
4 50 - 
10 - 
I 00 - 
I 30- 
.20 - 
023- 


4f 

45 00 
60 


** 14 
04 
04} 

34 

30 
4 70 
14 

I 10 ( 
I 32 
.21 
03 


lb. 

$0 03?- 

$0 04 J 

lb 

.06]- 


gnl 

90 - 

’92 

gid 

1 . 30 - 


gal. 

.92 - 
09 - 

94 

lb 

10 }- 

I 0 ; 

Iti 

105- 

ICR 

lb 

07 !- 


gnl 

Oils 

94 - 

.96 

Hi $0 14 - 


1 l> 

14}-. 



.28 - 



09*- 


lb’ 

.081 

08} 


JWj- 

10 


12 } - 



09} - 


lb 

10 - 



Bayberry, bbl ll> 

Beets wux, crude, bags . . . lb 

Beeswax, refined, light, hags . Jb 
R'wwat, pure white, cases. lb 

Candellda, bags. Ib 

Carnnubii, No, I, bags . . .. lb 

No. 2, North Country, hues Ib. 
No 3, North Country, bags lb 

Japan, eases Ib. 

Mon tan .crude, bags.. . lb. 

Paraffine, crude, match, 1 05- 

1 1 0 in p lb. 

Crude, scale 124-126 m.p., 

bags . . lb 

Ref, M 8 - 1 20 m.p., bags. lb. 

Ref., 125 m p , bags lb. 


Ref, 128- 130 m p .bags. 
Ref., 1 33- 1 35 m p .bags 
Ref , 135-187 m.p , bags 
Stearic acid , sgle pressed, bags 

I )oublc pressed, bags 

Triple pressed, *uags . 


lb. 

lb 

Ib 

lb. 

lb. 

lb. 


$0 30 - 
20 - 
32 - 
.40 - 
20 !- 
42 - 
23 - 

!?*: 

.04‘- 


02 ’- 
03 - 
.03>- 
. 034- 

• 04}- 
.05 - 

• 12*— 
. 13 - 
.14*- 


$0 32 

.21 

34 

41 

. 21 ) 

.43 
.23] 
19 
. 16 
. 04* 


.03 
.031 
031 
.03; 
* 04 1 
/)5} 

12 ; 
.131 
• 141 


Fertilizers 

Ammonium sulphate, bulk, V 

f.o b. works 100 lb 

F n.B double bags 1 00 lb 

Blood, dried, bulk unit 

Bone, raw, 3 and 50, ground .. t» >n 
1 ish scrap, dom., dried, wks. . unit 
Nr t rnt e of soda, bags ... 1 00 lb. 

'Tankage, high grade, f.o.b. 
Chjpago unit 

Phosphnte rock, fob mines, 
Florida pebble. 68-72', .... 
Tennessee, 78-80', i . 

Potassium muriate, nO"; , bugs 
Potassium sulphate, bags basis 
90% 

Double manure salt 
Kainit. . 


Para — Upriver fine . . 

Upriver coarse 
Upriver enuebo ball. 
Plantation — First latex crepe 
Ribbed smoked sheets 
Brown crepe, thin, 

dean 

Amber crepe No. I . . , . 


Copal, Congo, amber, bags 
East Indian, bold, bags. 
Mqpila, pale, bags . . 

Pontmak, No I bags 

Dttinar, Batavia, • uses 

Singapore, No. I, cases. . 

__ Singapore, No 2, eases . 

Katiri, No. 1, cases 

Ordinary chips, eases . . 
Manjak, Barbados, bags . 


$3 25 - 

3 85 - 

4 00 -. 
27 00 - 

3 75 - 

2 45 - 

3 60 - 


$3 30 
3 90 


2 52* 

3 70 


ton 

$4 00 - 

$4.50 

ton 

8 M - 

8 25 

ton 

34 55 - 


ton 

43 67 - 


ton 

25 72 - 


ton 

7 22 - 


bber 


ib 

$0 28}- 


lb. 

.26 


lb. 

.26}-, 


lb. 

.27}-, 


lb 



11 ). 

.25!- 


lb. 

.271-. 


1 

lb 

$ 0.12 - 

$0 13 

lb 

.23 - 

.23* 

Ib 

.20 - 

. 20 } 

lb 

.20 - 

.20 

lb. 

,28 - 

.28 

lb. 

.34 - 

.35 

lb. 

.23 - 

23* 

Ib. 

.65 - 

.67 

lb. 

.21 - 

.22 

lb. 

.09 - 

.09* 


Shellac 

Shellac, orange fine, bags lb. $0.62 - 

Orange superfine, bag*. lb. .64 - 

A. C. garnet, bags lb. nominal 

Bleached, boneary lb. .72 - 

Bleached, fresh Ib .60- 

T. N.,bags lb. .59- ... 

Miscellaneous Materials 

Asbestos, ends No. I, 

f.o.b., Quebec sh. ton $500. 00- 


Washed, f o.b. Ga., 

Powd., f.o.b. Ga. . 

Crude f.o b. Va.... 

Ground, f.o h, Va.. 

Imp., lump, bulk. . 

Imp, powd 

Feldspar, No 1 pottery. . .Ir^g ton 
No. 2 pottery . . ..longton 

No. I soap longton 

No. I Canadian, f.o.b. 
null longton 

Graphite, Ceylon, lump, first 
qualilv, bbl . . . lb. 

C eylon, chip, bbl lb. 

High grade amorphous 
crude . . .toil 

Gum arable, amber, serfs, 
bags . . lb. 

Gum trHgacanth, sorts, bags.. ..lb. 

No I, bags . lb. 

Kieselguhr, f ■ b Cal ton 

F o b N \ ton 

Magnesite, crude, f o.b. Cal ton 

Pumices! one, imp , casks lb. 

1 >oni., lump, bbl lb. 

Dom , ground, bbl ... lb. 

Silica, glass sand, f o b Tnd ton 

Sdiea, sand blast, f.o b Inch .ton 
Silica, amorphous, 250-mesh, 

. f.o b 111. ton 

Silica, bide sand, fob Pa ton 

.-naps time, coarse, f o.b Vt , 

I mgs . . ton 

Talc, 200 mesh, f o b„ Vf , 
bugs . ton 

Talc, 200 mesh, f.o.b. Ga , 
bags . . . ton 

Talc, 200 mesh, f o b Los 
Angeles, bags. ton 

Mineral Oils 

Crude, at. Wells 

Pennsylvania bid 

Corning bbl 

Cabell bbl. 

Somerset bbl 

Illinois bbl. 

Indiana,. bbl 

Kansas and Oklnliomn, 28<lpg. bid. 
California, 35 deg and up . bid. 

Gasoline, Etc. 

Motor gasoline, steel bids gal. 

Naphtha, V M P dead, 
steel bbls . gul 

Kerosene, ref tank wagon .. gal. 

Hulk, W. W export . . . gal. 

Lubricating oils: 

Cvlindet', Penn .dark gal. 

Bloomless, 30(n 3 1 grav gal. 

Paraffin, pale . . gal 

Spindle, 200, pale . gal 

Petrolatum, amber, bbls lb 

Paraffine wax (see waxes) 

Refractories 

Bauxite brick, 56% AI 3 O 3 , f n b. 

Pittsburgh 

Chrome brick, f.o.b. Eastern ship- 
ping points 

Chrome opinent, 40-5(8’; Cr/)j. 

40-45 (jo CrjOj, sacks, f o.b 

Eastern shipping points 
Fireclay brick, 1st quality, 9-in. 

r shapes, f.o.b Ky, wks 

2nd quality, 9-in. shapes, f.o.b. 

wks I 

Magnesite brick, 9-in. straight 

(f 0 b. wks ) 

9-in. arches, wedges and keys. . . 

Scraps and splits 

Silica brick, 9-in. sixes, f.o.b. 

Chicago district 

Silica brick, 9-in. sixes, f.o.b. 

Birmingham district 

F.o.b. Mt. Union, Pa 

Silicon carbide refract, brick, 9-in. 


$65.00 - 
20.00 - 
I6.0Q- 

28.00 - 

10 00 * 
.17*- 

7.00 - 

8.00 - 
14.00 - 
8 00 - 

14 00 - 

15 00 - 
45 00 - 

6 00 - 
4 no - 
7 0ft- 


$85 00 
25 00 

’20 00 

15 $0 


D no 

18} 

9 Ofl 

9 00 

20 l)() 
12 00 
20 no 
20 0 () 
5« (10 
7 00 

5 50 
2.50 


20 00 - 22 00 

06*- 

05*- 

15.00 - 35 00 * 


14}- 
48 - 
t 50 - 

4 n 00 - 
50 00 - 
14 00 - 
,.03- 
* 05 - 
,06 - 
2 00 - 
,2 50 


15 
.56 
1.60 
42 00 
55 00 

15.00 
.05} 
.05} 
.07 

2.50 

5.00 


17 00 - 

17.50 

2 00 - 

2.75 

7 00 - 

8.00 

6 50 - 

9.00 

7 00 - 

9.00 

16 00 - 

20.00 

$3 25 - 

3 50 

1 85 - 


1 9| - 


1 75 - 


1 97 - 


1 98 - 


1 30 - 


1 04 - 


$0 21 }- 


m ! : 


07 - 


20 - 

.22 

18*- 

20 } 

24 - 

26 

21 - 

22 

.05 - 

.05} 


ton 

$45-50 

ton 

ton 

50-52 

23-27 

ton 

23.00 

1,000 

40-46 

1,000 

36-41 

ton 

ton 

ton 

65-68 

80-85 

85 

1,000 

48-50 

1,000 

1,000 

1,000 

48-50 

42-44 

uoo.oo 


Ferro-Alloys 


-.li 1 


Fcrrotitanium, 15-18% 
f.o.b. Niagara Falls, 

N.Y ton $200.00 -1225.00* 

Ferrochromiiun, per lb. of 

Cr, 6-8% C lb. .11* 

4-6% C lb. .12- 

Ferromanganese, 78-82% . 

Ma. Atlantic seabd. 

duty paid gr.ton 125.00 -.. 

Spiegeleisen, 19-21% Mn.. gr. ton 40.00 -., 
Ferromolybdenum, 50*60% 

Mo. per lb Mo Ib. 2.00 - 

Ferroailioon, 10-15% gr.ton 48.00- 

50%..... gr.ton 95.00 *• 

75% gr.ton 150.00 - 160.0 


2.50 

50.00 



June 18. 1928 


CHEMICAL AND METALLURGICAL ENGINEERING 


1089 



Fcrr s u r.n t u5! o, ib. 

^T^ofv'.. 30 ; 4 ^: ib. 

• •• 

Ores* and Semi-finished Products 

Bauxit®, dorn. crushed , 
dried, f.o.b. shipping 

points «. . ton $6.00- *$9.00 

Chrome ore Calif, concen- 
trates, 50% min. CrjOj. ton 
C i.f. Atlantic seaboard... ton 
Coke, fdry., l.o. b v ovens. ..ton 
(Joke, furnace, f.o.b. ovens... ton 
Fluorspar. (ravel, f.o.b. 

mines* Illinois. . ^ . . . ton 

Ilmenite, 52% TiOj lb. 

Manganese ore, 50%, Mn, 
c. i f. # Atlant ic seaport. , . unit 
Manganese ore, chemicn 

(MnHjt ton 

Molvbdontie, 85% M0S2, 
perlb. M oSj, N.Y. lb. 

Monaxite, per unit of ThOj, 

01 f, Atl seaport... lb. 

Pyrites, Span., lines, c.i.f 

Atl seaport unit 

Pyrites, Span., furnace sire, 

c.i f Atl seaport . unit 

Pyrites, tlotn fines, f.o.b. 

mines, («ft. unit 

Rutile, 95%, TiOj . . . . lb. 

Tungsten, scheelite, 6(K% 

WOj anik over, per unit 

WO3 unit 

Tungsten, wolframite, 60% 

WO3 and over, per unit 
WO» f .. unit 

Uranium ore (earnotite) pel 
IboflJjOs ... lb. 

Uranium oxide, 96%, per lb 

Pg ( >H >• Jh- 

Vanadium pentoxide, 99% lb. 

Vanadium ore, per Ib Vj0 6 lb. 

Zircon, washed, iron tree, 
f o.b. Pablo, Fla lb. 



22.00 - 
20 50 - 
7 00 - 
6 00 - 

21.00 

24 00 

7 50 

6 50 

20.00 - 
■ oil- 

21 50 
.011 

.33 -. 


75 00 - 

80.00 

.65 - 

.70 

.06 - 

08 

.1IJ- 

.12 

•MJ- 

.12 

.12 

.12 


8.50 - 

8.75# 

8 00 - 

8.25 

3.50 - 

3.75 

2.25 - 
12 00 - 
1.00 -. 

2.50 

14 00 

.04} ■ 

.13 


Construction and 
^Operation 

Alabama 


Kansas 


•at 


Coiteyvii.uc- The Sinclair Consolidated 
Oil Corp . 4 G Nassau St., New York, will 
make extensions and Improvements m ut» 
local refining plant, Including the Installa- 
tion of additional equipment. Enlargements 
will also be carried out at the oil ana 
gasoline refineries at Kansas City, Kan. ■ 
Flint The Southern Rock Asphalt Co.. East Chicago. Ind. ; Cushing, Okla., Ana 
•< ently formed with a capital of $600,000. other locations A kPa 

■ ■a plans under *way for the construction now being constructed at Marcus .hook, 


of a local refining pfant, estimated to cost 
m. excess of $100,000, with machinery. 
Equipment for asphalt mining will be In- 
stalled on local property. L. D. Powell Is 
general manager. 

Birmingham — The Murray Tire Co. has 


Non-Ferrous Materials 


Copper, electrolytic 
Aluminum, 98 to 99%. 

Antimony, wholesale, Chinese and 
Japanese . 

Nickel, virgin metal ’ 

» Nickel, ingot and shot 

Monel metal, shot and blocks 

Monel metal, ingots 

Monel metal, sheet bars . 

Tin, 5-ton lots, Straits 

Lead, New York, spot ... • •• 

bead, E. St Louis, spot 

Zinc, spot, New York .. 

Zinc,, spot, E St. Louis 

Other Metals 

Silver (commercial) — 

Cadmium . 

Bismuth (500 lb lots) 

Cobalt ... 

Magnesium, ingots, 99% 

Platinum 

Iridium 

Palladium 

Mercury 


6s. 

lb. 

lb. 

lb. 

lb. 


Cents per Lb 
15-15* 
25-26 

6% 7* 
27 29 
29- 

32.00 

38.00 
45 00 
41 12* 

7.25 
7 CO 
6.40 
6.05 


$0.65 

1.00 

2.55 

2 65(« 2.85 
1.25- 
114 00 

270 00(o i 280 00 
80 00 
68 00 


751b. 

Finished , Metal Products 

Warehouse Price 
Cents per Lb. 


milAUNUUAM I I1C aiuiuij mi ' *'• ■*— 

work nearing completion on a new plant at 
•27th Ave. and 26th St# and plans to in- 
stall machinery and plan 
service at an early date, 
recently Increased Its capital w »*«», vw, 
for expansion. 

California 

Ta>s Anc.kt.ks — T he French China Co , 
Sebrmg, O . has preliminary plans under 
consideration for the construction of a new 
pottery on site now boing selected near lxis 
\n coles, totaling about 100 acres. It will 
consist of a number of buildings, estimated 
to cost approximately $1,000,000 with ma- 
chinery. O. H. Sebring Ib president. 

L>ng Bkacii— T he Specialty Class Co Ib 
having plans completed for the ‘‘ii'Ctlon or 
a new plant on local site, recently pur- 

( based It will cost appioximutely $4&,00(i. 
The 11. L. Dixon Co. Rostdyn Rd , 1 ltts- 
burgh. I’a . is engineer 

iNPio — The Intel locking Tile Jr Sewer 
T’lpe Co , Ontario. Calif , is perfecting plans 
for the erection of a new plant in the 
vicinity of Indio, estimated to cost about 

$^?000. J 1% dale and D. E. Bulger head 
the* company. 

Connecticul 

MKR1PKN The Wolf New Process Abra- 
sive Wheel <3>. Inc., Hanover St. will 
ineak ground at once for the erection of a 
1-storv addition to its plnnt A genet al 
eontriud for the work has been awarded to 
Lewis A. Miller. Meriden 

Windsor Tvicks — c H. Dexter & Sons, 
Inc , has broken ground for the construction 
of a new 4-storv and basement building at 
Its pap * mill, 65x100 ft The genial con- 
tract has been let to tUe It. <*- Hint <. 
8.H Ann SI, Hanford. Conn Greenwood & 
Noerr, 847 Main St.. Hartford, are engi- 
neers . _ 

Florida 


^ UU(1Bmil vv ( . »v Marcus 1 

and Is expected etc be ready fur service 
at an rally date. * 

Louisiana 

-The Louisiana Utilities Mfg. 


Ham mono— rne LouiHimm imu«w 
& Agricultural Co recently formed with ft, 
capital of $1.000, 0(lo, has preliminary plana 

under consideration for the construction 

The company of oon¥ „ercial fertiliser plant. In conneo- 
d to $200,000, tioll# wlth local utility properties. H. G- 
Hungate Is secretary. 

S IT rkvkport — T he Henderson Cotton oil 
Co. will commence the mmodlate rt build 
inc of the portion of Its plant, recently 
destroyed by fire. It will cost close to 
$25,000. 

Maryland 

Baltimore The Cast 0 Stone PrOMucte 
Co. 16 South Eutaw St., will commence tha 
erection of a new plant at 3rd and Mar> 
land 1 Aves., Brooklyn district, for the manu- 
facture of blocks, hollow tile and other cut 
stone spec l allies , 


Maaaachuietts 


5* jirldif^St .!°SprintslM^ 

„ of Xi 1-story bullrtftm at its plant.^ 


Copper shupts, hot rolled 

Copper bottoms 

Copper rods 

High brass wire 

High brass rods 

Low brass wire 

Low brass rods 

Braced brass tubing. .... 
Erased bronac tubing 
Seamless copper tubing . 
Seamless high brass tubing 


24 25 
29 75 
^5.25 
It 37* 
17.00 
21 . 10 , 
22 . 00 * 

24.25 
29 00 

25.25 
23.50 


Tampa— The Rocseh Taper Co. Hamp- 
ton and Franklin Sts., has plans under way 
for the erection of ft new 3-gtoiy plant. 
100x150 ft., on South Florida Ave. to more 
than double the rapacity of ^ present 
plant. It Is purposed to remove th*' exlat- 
ng works to the new location and Install 
considerable additional machinery. Henry 
Roeseh is president. 

LKESBURQ—The Florida China Clay Co.^ 


Wkbt Seiu nofikia) • The General Fibre 
(\> Circuit Ave., has uwardede ft 
'Xl contract to the Samuel M^Gr^Co.. 
293 

tion . . _ 

96x100 ft 

Michigan > 

1 >f,thoit — Perry Brothers, *lnc., toot of 
l^tbSt. manufacturer of varnUhe*. oPf' 
etc, has acquired pnportv adjolnlgK Jt« 
plant, formerly occupied by the Detrax 
Vi eat ix & Ligating Co., and will ra*e VWo 
of the three buildings on theMte f P^y 
erection of new plant additions. A 4-etory 
Ixtlwlon will bn built ut ones, to b.> 
ogulppoil as a color-erlnd n* worti.. 
erlek L Colby Is nresldont. and W. K. v. ar 
negie, vice-president and general manager, 
Monitor The Monroe Htmrd & Linlng 
Co.. Bnrbet ton. (>..,«*« work Xmder way 
in the first unit of a new mill. 200x800 
fv and plans to occupy the structure At an 
eurly" dale for the Tnanufaelure o corru- 
gHl( : d board and other napor products Th« 
present Barberton plafo w 11 be removed 
to the new location and addltloruil equip- 
ment installed. ^ Other plant unit? wifi be 
built later. William (/. (•utrfiann la presl- 
dent. and J. 1). Miller, vice-president, treas- 
urer and general manager. 


Rkno — The 


Nevada 

Nevada Magnesite Products 


L/RESUUKU — i no '-'*****“ 

Seamless high brnss tubing 

OLD METALS— The following are the dealers ( . re uwe the present output of abo < V i J 11 ' , 9 1 of artificial i,loao . a 

ourehasing nrieee in cents per pound: per day. Additional machinery will be In- blocks, etc., utilising m cnlte una 

^ . n wtnlled. J. 8 Morris Is president and man- special process. A large raw material de 


punmsmag pnn. ... — — * 60011 • stalled.*" J. 8 Morris Is president and man 

H i#!H SSSuS 4 u A Morrto> wmUnr *“ 
uSST hiivy. . : :: : • : : • ’f.| 1>hydrlllng 


jiono yivuMbio, „ 

blocks, etc., utilising magnesite a . 

special process. A large raw material uc 
posit has been secured about 8 r ^ tle<l 
Reno. Charles H. McCarthy Is Ve*W©»t, 
and Taul Butler, vlce-pre«ldent. 


Hewjcriey 


treasurer. 

’Tr.rT:::;.;. S-? Lake city — T he Lake CUT iMnyarauiw 

{2^' tea 3 5 °# \ l Co. is planning for the erecllon of a new 

itEi ifivy j-ag piam. 42 x 100 fi. a. k. Purdy is president 

Brass, light a- ? 6 -in and manager 

No. I yellow brnss turning* 6.75® .70 ni. ^ Beverly— The Beverly Wall P«gy Co. 

Zino 9 v75@ 4 2 IllUlOl* has plans in progress for the erection ^ J 

# Cfriudiirnl Mfliorial Chicago — The American Linseed Oil Co.. jjarry^G. Aitkhf, American wfechanlca 

Structural Material rm Lumber St., will soon commence the g* ld ^Trenton, N. J., Is architect. 

The following b^prieej JS lL^wwd^lst^ ctnUy^destioyed Ey^ftre. °to be P 4- n story, Lyndhurst— T he Centunr Cement ProJ- 
•truotural »h*P«» 3 70x100 ftT estimated to cost $80,000. Fran- ucU Co. is planning for enlargements In its* 

ota. asAirWJBSt irjSiMfe iro iss 
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New ifork 


Palmyra—' T» e palmyra Parking Co., 
recently formed with a capital of 
1100,000, will operate a local plant for th«* 
manufacture of rubber, asbestos and other 
Industrial packings. Plans are being ar- 
ranged for early production. John N, Todil, 
Canandaigua Si., heads the company. 

Nbw York — The American Smelting A 
Refining Co., 120 Broadway, has tentative 
plans under way for the construction of 
coke ovens and a byproducts plant in the 
vJdnJty of Its properties in the Kosita (oil- 
field, Sabines, State of Coahulla, Mexico. 
An appropriation of more than $ 2 . 5 <io.immi 
* ha * }*en arranged for lhl« and other ex- 
pansion work In that district. The coke 
production will be used at the company’s 
smelting plants at Chihuahua, Monteuy, 
Asareo and Callentes, Mexico. 

Pl^ATTSBURo — A neV company Is being or- 
ganizcd by H. P. O. Newstrurnl, Creen- 
Y " J,° °perate a paper null at 
llattsburg The former Lezier mill has 
been acquired and it js purposed to <-on- 
$7*5 U $00 a 1 ’ ator y addition to cost about 

Ohio 

“7 The Mammollth Carbon 
Paint Co., Cincinnati, has been acquit i d by 
' Interests, headed by J. il Kr.-sgo, 

I ittsburgh, 1 a for a consideration said 
to be about $800,000. The new company 
has plans for extensions and improvements 
( ; apttclty v The t,,irb °n mines in 
Arkansas, also purchased, will be expanded. 

hn« < i I ioil B I JB ~ _The IJ ™ ( ‘ u l» a Chemical Co 
progress for extensions and im- 
provements In its plant and properties at 
Syracuse, O.. and vicinity. Ad iltiona 
equipment will be installed. The com pallv 

ftl 1 rti n!? n i ? i 0r a bond ,HHU0 of $000,000. 

expansion 0 ^ procoeds to be u «<-d for the 

IjOwkllvillk — The OrasselH powder Co 
has mans under consideration for the »e- 
7? g of the P^lon of Its local plant, 
including press and corning mills, destroyed 
* I!; i ,c An ofn< estimate of loss 

has not .been announced. Headquarters of 

CleveianTa lhc HM*. 

North ImmjTOT—Tho Stnrk Oil R.fln- 
5P*£°-» « 1 0O.o r « I). Harter Bank Bldg, 
canton, O., has plans in progress for the 
"SSS'JV n, '7 '<>«! «ll-r.'llnlMK plant 
a««*nted t(t cost approximately $ 350 , 000 , 

< including Equipment. Edward Reiser heads 
the company. Walter Cross, Kansas City, 
Mo., is engineer. 


Oregon 

^AWCM--The Oregon Pulp & Paper Co. 
V™ take bids »t once for the erection of a 
2 -story addition to Its mill, 12ft. 220 ft 
estimated to cost about $100,000, including 
K ,nlghton l Howell. Unite!} 
architects 4 * ° nU Bank Bldg > Portland. are 

Pennsylvania 

P">™V The Paterson Parchment Paper 
wS'i- nft ' construction under 

r.!!. a } ,c y local to comprise about 
() acres of floor space, estimated to cost 
viSIfr 0 ,2l0/)0 ;! )00 - w,tb machinery. To pro- 
? por j on V the work, the company 
is disposing of a bond Issue of $1 500,000 
A.nlart is now being opeiated at Modena 
and a parch men tl zing mid at Passaic. N j! 

ftt llnTrS 1 to dou , bb ‘ the present output 
William P. Brunner is president. 

PlTTsmmoH— The Pennzoil Co., Oil Citv 
i a ;; formerly known as the Oil Oity Oil 
, «,i T r ?a A e Cc V hlts J p<UMid a building at 1739 
! , Av€> f f or a term of y< irs. for the 

ffibutlTUnt. a n ™ °“ St0r ' lg,, a " d 

Tennessee 

nS lx 7 m ;™ D — The Manufacturers' Soap & 
t nemicul ( o., recently organized with s 
'"anltal NOf $50,000, has plans under way for 
nPW 3-story plant for the 
e e f?,r, rP „ ofaoa P»- , Waahin K Powders, 
etc. George S. Hardwick, Sr., Is president. 

Texas 

T«^oV,* T0N “^i rhe ® oard °f Directors, Rice 
5 U1 Roon take bId » for con- 

a chemical laboratory at 

e*Hml 8 » t J/i U V 0n ' ^'rtory and basement, 

* r fi timated to cost about 1875,000. Twelve 
laboratories will be Installed, and glx- 
iSSL ,m wnH 1 ^oratories and research 
architect^ * Ward WatkIn ' Houston, is 

Port Worth— The Texas Steel Co., lately 
formed with a capital of $5,000,000, to take- 
over and operate the local plant of the 


Armstrong Steel Co., will remodel and ex- 
tend the works, providing an electric fur- 
nace department, steel and iron casting 
plant and steel bar mill. John H. Kirby, 
Houston, Tex., heads the new organization. 

Vermont 

Sheldon Springs — The Mlsslsquol Pulp 
K Paper Co. has commenced the construc- 
tion of a new unit at its local mill for con- 
siderable Increase in capacity. Additional 
machinery will he installed and a power 
Hunt erected, Tin- expansion is estimated 
to cost In excess of $400,000. The com- 
pany specializes in the manufacture of 
hristol board. 


West Vir^inir-' 


Wkllsuurg — Tho Specially Glass Co., re- 
cently organized with a capital of $100,000, 
has plans under way for the erection of a 
new plant for the manufacture of a line 
of glass products, for which a local site 
will soon be selected.# It is estimated to 
cost about $65,000, and is expected to be 
ready for service by the close of the year. 
The new company is headed by A. 1,. .Row- 
ing, Wdlsburg ; John N. Dean and A. E. 
Bowlder, Wheeling, W. Va. 

Wisconsin 

Manitowoc — -The Manitowoc Portland 
Cement Co., a subsidiary of the Newaygo 
Portland Cement Co., Newaygo, Mich., has 
plans nearing completion for the orectio i 
of a new cement mill on local site, consist- 
ing of a number of buildings, equipped for 
a capacity of 3.000 bbl. per day. It Is esti- 
mated to cost approximately $1,500,000 
I'o provide funds, the parent organization 
is disposing of a bond issue in the amount 
noted Clay H. Hollister is president. 


Representative; Corporation Trust Co. oi 
Airibrlcan, du Pont Bldg., Wilmington. 

Tromite Corp.. Carteret, N. J. ; soap a 
kindred products ; organized. Plun 
Wheeler and Louis Neuberg, Carteret, he 
the company. 

Pigmy Corp., Marion, Ky.< to opeh 
fluorspar properties and reduction mil 
$20,000. Incorporators: George B. Fras 
and F. H. Burgher, Washington, Ky. ; a 
C. S. Nunn, Marion. 

■Chemical Supply Co.. 5 Mount Vern 
St., Providence, R. I. ; chemicals and chei 
ical byproducts ; organized. Philip ’ 
Lown heads the company. 

East Coast Oil Co., Jacksonville, FI* 
refined petroleum products; $500,000. 1 

corporators : George B. Monroe and D. 
Anderson, both of Jacksonville. 

Freedom Paper Co., New York, N. 1 
paper products; $45,000, Incorporators; 
Friedland and M. Schlanger. Represent 
tive: Isidore Lowenbraun, 116 Nassau £ 
New York. 

Crbzoin Chemical Corp., Camden, N. , 
chemicals and chemical byproducts; $25 
000. Incorporators: Francis J. D. Bari 
William B. and J. Benton Childers. Re 
resentatlve: Adam R. Sloan, 531 Fedei 
St., Camden. 

Texas Pardon Industries. Inc., Wilmin 
ton, Del. ; carbon and oil products ; $650, 0( 
Representative; Corporation Trust Co. 
American, du Pont Bldg., Wilmington. 

Atdlake La hora Tories, Inc., Syracus 
N. Y. ; chemicals and chemical byproduct 
$25 000. incorporators: J. G. Blakene 
H. V. Curtiss and J. S. Atkins. Represent 
tive: George W. O'Brien, The Baatab 
Syracuse. 


New Companies 

Bader Chemical Co., Passaic, N. .T. ; 
chemicals and chemical byproducts ; $100.- 
000. Incorporators: John Bader. Hans O. 
Hirsch and E. J. Zillessen, 353 Van Houten 
Ave., Passaic. 

Florida East Coast Fertilizer Co,, 
Miami, Fla ■ fertilizer products; $200,000. 
M. C Alford is president, and Thomas B. 
Nut tall, secretary, both of Miami. 

Atl antic Industrial Alcohol Co., Rich- 
mond. 8. I., N. Y. ; industrial alcohol and 
kindred procuucts ; $400,000. Incorporators: 
i* K- Franklin, F. T. Davis and M E. 
Muniz. Representative- Bush & Crawford, 
30 Broad St., New York. 

Lea Oil Co., Boston, Mass. ; refined oil 
products ; 1,000 shares of stock, no par 
value. Arthur F. Ray is president, and 
(Jmrles F. Dutch, 4 Brook St.. Winchester, 
Mass., treasurer. 

* Central Steel Treating Co., Detroit, 
Mich. ; heat-treating and hardening metals ; 
$10,0'0. Incorporators: Karl B. Goddard, 
James I. McCllntock and L. C, Dunn. 5324 
Burns Ave., Detroit. 

Citizens Window Glass Co.. New Beth- 
lehem, Pa. ; glass products ; $1,000,000. 

H. E. Andrews, New Bethlehem, is treas- 
urer. 

Crescent Oil Co, Martindale, Tex.; 
refined petroleum products ; $50,000. Incor- 
porators R. E. Martindale, M. E. Barrow 
and E. L. Crook, all of Martindale. 

Gams °il & Chemical Corp., Linden, 

' cals, oils and kindred products; 
$2, >,000. Incorporators: A. J. David M S. 
Graff and Hyman Rosenfold, Linden. The 
last noted Is representative. 

North American Chemical Corp., New 
^ork, N. Y. ; chemicals and chemical by- 
products; $7,500,000. Incorporators: Mau- 
rice E. Davis, Ernest G. Metcalfe and Qott- 
hilf Lehmann. Representative: United 
States Corporation Co., 65 Cedar St. 

'■'agadahoc Fertilizer Co., Bowdolnham 
M. e - : fertilizers and chemical products ; 
$1 ,>0,000. Pi or ace S. Dodge, president and 
treasurer ; and C. L. Andrews, Bowdolnham, 
clerk and representative. 

Memphis Oxygen Co.. Memphis, Tenn. ; 
Industrial oxygen products; $75,000. Incor- 

KTR ikf auV«k.. u B - ^ v, “ “ a 

Mac Arthur Mfg. Co., Seattle, Wash.; 
oil products; $1°°, 000. William MacArthur, 
521 Lyon Bldg., Seattle, heads the com- 
pany. 

Flamingo Sugar Mills. Inc.. Philadel- 
phia, Pa. ; construct and operate sugar 
mills; $100,000. A. W. Howe, Jr.. 2032 
De Lancey St, Philadelphia, Is treasurer. 

Paper mills Corp., Wilmington, Dels 
paper products, cardboard, etc. ; $5,000,000. 


Industrial Notes 

The Hercules Powder Co. announc 
the removal of its San Francisco office 
the New Standard Oil Bldg., Bush ai 
Sansom Sts. 

The B. F. Sturtevant Co., Hyde Par 
Boston, Mass., announces that due to 1 
creased business and the desire to be 
greater service to its customers, It has pu 
chased the plant of the Wisconsin Engii 
to., maker of Corliss pumping engines i 
i orliss Wis. This new acquisition cove, 
near y 10 acres and tho buildings have ai 
proximately 150,000 sq.ft, of floor space. 
f’4,1 manufacturing and engineering sta 
will be maintained and closer co-oporatic 
given to Western customers. The new plai 
will be under the same direction as tl 
other factories at Hyde Park. Galt. Sa 
nn* tl w SC xT ai ? d Philadelphia, with ex-Gove 
nor E. N. boss as president. Harry V 
I age has been selected as general mai 

«Mt b0 >» «“*«• cWe'orj 

The Pennsylvania Crusher Co , Philt 
of.Ki f’ imi n , or(1 /' r 1° provide more ad< 

inri!; f a( C i V e # s t or lt8 buatn esB In the Pitti 
^l£ strlc J' has moved the offices froi 
the Peoples Bank Bldg,, to the Oliver Bldg 
where operations will be continued unde 
the management of H. M. Hallett. 

R. M. Sisk vice-president and assistar 
treasurer of the Sharosville Boiler Work 
C.o„ Sharps villo, Pa., recently severed hi 
connection with that company and has nc 
yet announced his plans for the future. 


Opportunities in th< 
Foreign Trade 

Parties interested in any of the followin 
opportunity a may obtain all available -in 
formation from the Bureau of Foreign an 
Domestic Commerce at Washington or frot 
any district office of the bureau. The num 
ber placed after the opportunity must b 
given for the purpose of identification. 

Black Decolorant for bleaching. Turlr 
Italy. Agency. — 6792. 

Chemicals, Oils hnd Greases. Valpa 
raiso, Chile. Agency. — 6765. 

Dyes. Valparaiso, Chile. Agency.- 
0765, 

Pa^ts and Varnishes. Valparaiso 
Chile. Agency. — 6765. 

Linseed Cake. Hamburg, Germany 
Agency. — 6756, 

^Casbun. Dublin, Ireland. Purchase.- 

Coconut Oil. 100,000 lb. MansanUlo 
Mexico. Purchase.— -6720. 

Glucose. Saloniki, Greece. Purchase#— 
6755. 
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* Competition for 

Natural-Gag Supplies , 

. AS A RESULT of the intensive search for petroleum, 

• x"Y one of the largest natural-gas fiefds which the 
world has ever known was discovered near Monroe, La. 
This field lies more than 200 miles a^yay fi;om New 
Orleans and not much closer to any other prospective 
municipal 0 user. As a consequence it is not at all 
likely that this territory can ever he profitably developed 
for city supply, since experience in other parts of 
the country indicates that pipe lines of such length 
are highly unprofitable investments with local regula- 
tion of the prices charged for gas. The question has 
been, therefore, and still remains, Who will use this 
natural gas to best advantage? 

The first large users of natural gas in the Monroe 
field have been manufacturers of carbon black. Almost 
for the first time in history this use of gas has been 
encouraged by the federal government experts as per- 
t haps the only economic method for the early develop- 
ment of this natural-gas territory. Now comes the 
question, however, as to whether other industries should 
not be encouraged to come in and use this splendid 
cheap fuel supply instead of allowing it to be consumed 
at rather low efficiency in the production of carbon blpck. 
Those who urge a change from the present policy insist 
that a larger number of workers and a greater value 
of finished product" would result from many other in- 
dustries using equivalent quantities of the gas. Those 
who contend on behalf of the carbon-black producer say 
that the other man can have the gas any time he is 
willing to pay more for, it than it is worth for the 
manufacture of gasoline and carbon black under con- 
ditions now prevailing. Thus the carbon-black industry 
stands dpon the dollars-and-cents argument— namely, 
that he who can afford to pay»the most is entitled to 
. the gas. 

At the present time this question is decidedly acute. 

# In fact, it is of siy?h importance that th^ different 
• groups within the Democratic party in that state are 

making an important campaign issue of the question of 
what should be done by the Governor and other state 
officials to control carbon-black manufacture in that 
state. As yet, however, there is no direct competition 
between industrial use and municipal gas supply. There 
is* much talk abejut a pipe line to New Orleans ; but 
capital will undoubtedly be very chary of making so 
large an investment with uncertain prospect as to the 
price that will be realized for the gas after it is de- 
livered over these^long distances. However, so long as 
there is threat of use for city supply, all gas-consuming 
industries are equally Chary of making investments in 
this district. 

Altogether this is another case where the best interest 


of the public is not being served because of extrava- 
gant claims or unjustifiable promises for cheap city sup- 
plies of natural gas. Such claims and promises never 
give a city any better gas supply and they certainly 
discourage that industrial development which is most 
wholesome and valuable for the community as a whole. 

# It will be well if officials and gas producers of the 
country at large refrain from encouragement of the 
public in the expectation of natural gas supplies from 
fields far distant from the municipal center. The offi- 
cials and the producers will do far better for them- 
selves, as well as for the public, by the encouragement 
of industrial developments for use of the gas, aiding 
either carbon-black plants or fuel-gas users who give 
promise of the greatest economic contribution to the 
community. 


Awaiting * 

A Moses 

H UMBLE and chastened by the trials of the past few 
years, the fertilizer industry stands today hesitant 
as bo the further road, but willing to follow leadership 
toward better business methods and the observance of 
those 1 economic principles essential to permanent in- 
dustrial success. There can be no question as to these 
facts in the mind of anyone who participated in thq 
recent convention of the National Fertilizer Association. 

There are few industries that have suffered more 
through the porl-war period of depression, and almost 
no other prominent industry has remained so long in 
the period of hard times. This has bgen the inevitable 
consequence of the financial difficulties that have con- 
fronted the agricultural community. Without ready 
money, with severely curtailed income,, and with ex- 
hausted credit, the farm interest^ as a whole have been 
unable to buy fertilizer in quantities comparable with 
their needs. But increased buying power of the farmers 
alone will not save the industry. There is need also of 
constructive, idealistic leadership; and this leadership 
must be such as to inspire the industry ter follow into 
the ways of progress. <> 

In the past the business methods, particularly the 
price cutting and conditional sales practiced by the 
industry, have' been inexcusable. The extension df credit 
by th<4 industry has been far beyond that limit fixed by 
sound business. The industry * now recognizes these 
facts. It will be the first to admit that change in busi- 
ness practices must be made. The response to recom- 
mendations of this sort made at White Sulphuir Springs 
was spontaneous and apparently unanimous. 

But someone must show the way. It is not enough 
that the industry know the destination. A Moses to 
lead out of the wilderness of hard times, had business 
practices and mutual distrust and suspicion la sorely 
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needed. Let him arise and the industry will gladly 
and obediently.. follow into a period of assured business 
success. No one can deny that the welfare of the entire 
nation demands greater use of fertilizer than has ever 
been practiced in this country; all vr ill profit by right 
leadership. 

The Radioactive 

Appliance as a Cure-All 

T ECHNOLOGY is continually being bombarded with 
questions propounded by the laymen as to the 
probable value of jadioactive appliances the ostensible 
purpose of which appears to be to remedy almost all 
the ills that flesh is heir to. A satisfactory answer is 
difficult to formulate., The value of radium in medical 
work Is indisputable, provided it is used with caution 
and by those with experience and knowledge. It is 
not surprising, therefore, that its curative powers have 
been exploited by the unscrupulous and the uninformed, 
although it is extremely difficult to substantiate a 
charge of fraud. • 

For instance, an enterprising individual might pur- 
chase a sufficient number of those luminous appendages 
that are used to hang on the electric-light cords, incase 
each in a pad and sell the article for the cure of rheu- 
matism. Radium cures; the pad contains radium; 
where is thebsting? Our manufacturer proclaims that 

“This company guarantees the pad to 

contain a definite quantity of actual radium.” If his 
statement is questioned, he might retort that one-bil- 
lionth part of one milligram is a definite quantity. 
When it comes* to safeguarding the public against dan- 
ger of burns, little trouble would be involved in prov- 
ing tViat the radium in most of these appliances exists 
in so minifte an amount tha't the possibility of physical 
injury to the wearer may be discounted. But wither 
such a pad as the one we have in mind could improve 
one’s state of health, other than by auto-suggestion, is 
^problem that could be solved only by expert testimony 
and extensive investigation. 

When the manufacturer of the radioactive pad de- 
parts beyond an elaboration of the simple statement 
that his apparatus contains radium and that radium 
may cure disease, ^he is likely to provide food for doubt- 
ful fhought, if not evidence for conviction. It is well 
known, for -instance, among scientists that the rate of 
emission of radiation from radium and radioactive 
substances cannot be ■ Strolled or altered or checked 
by human intervention. One manufacturer in Califor- 
nia sells an appliance in which the radioactivity, ac- 
cording to the prospectus, may be “further increased 
by exposing the pad to sunlight, for,” we learn, “the 
pad also possesses the property of absorbing the rays 
and radiant energy of the sun.” Such a statement 
prompts inquiry into the good faith of the manufac- 
turer and provides justification for suspicion; for the 
rrtnn who can develop an apparatus to insure the absorp- 
tion of the “rays and radiant energy of the sun,” which 
afterward can be “distributed throughout the system 
by racing the pad in contact with the body,” has 
achieved wtoat is unknown to science. 

Another type of radioactive apparatus, also manu- 
factured in California, purports to energize drinking 
water. It consists of a stoppered bottle in which there 
th a perforated container or, cylinder, apparently of zinc 
or idtMninum. The inventor and his Maker alone know 


what is inside this. Instructions indicate that the pa- 
tient should drink four or five glasses of the water per 
diem, filling up the bottle with plain water after isach 
withdrawal. This may be a device to persuade people 
with simple complaints to drink more water, the bene- 
ficial effect of which might be sufficient to deflect fame 
toward the manufacturer of the apparatus; or it may 
be that the generator provides an efficient method of 
treating water for effective medicinal purposes. We 
confess we do not know. However, it is to be noted 
that t^e apparatus is constructed so that the metals 
or^other materials of which the cylinder is composed 
and incases continually produce a small amount of a very 
fine flocculent precipitate, the formation of which sug- 
gests to the chemically uninitiated that something effec- 
tive is happening within. 

The opinions of the American Medical Association ’ 
on the subject of radioactive appliances such as those 
to which we have alluded should be worthy of dissemi- 
nation. There is a great deal of misconception current; 
and many sufferers, physical and financial, are wonder- 
ing whether the sale of radium for medicinal purposes 
should not be placed under control. 


A Danger to 

Scientific Progress 

T HE Rev. Arthur T. Abernathy offers to bet the 
Rev. Henry van Dyke or “any other Biblical in- 
fidel” $1,000 that he— i.e., Dr. van Dyke et al. — cannot 
prove “the materialistic evolution of man out of a lower 
order of species.” 

It is our good fortune to know Dr. van Dyke as a 
faithful minister of the gospel, for many years a~ 
professor at Princeton University, United States Minis- 
ter Plenipotentiary to Holland during the war until 
the entry of the United States, when he resigned to put 
on a uniform and go with the troops as chaplain ; presi- 
dent of the American Institute of Arts and Letters, 
author, poet, traveler, a gentleman and a scholar. We 
venture to predict that he will* not enter the betting 
ring with this Abernathy preach-wallah. But the in- 
cident brings up a timely question. 

Abernathy is one of a type of heresy-hunters and 
persecutors that has obtained a considerable foothold 
in this country since the war. It is a recrudescence of 
the witch-burning of Salem, of the holy Inquisition of 
Spain, of the championing of hatred, malice and perse- 
cution that seems to crop up whenever the morale of 
civilization is low. Its exponents press their gospel 
of the denial of the right of man to think for himself. 
They are all the same: Fundamentalists, witch-burners 
and holy ; nquisitors. The Ku-Klfix Klan is the fruit 
of this same illusion of ignorance, grafted upon the 
lay mind. 

They are not of the intelligentsia. In so far as they 
boast of being ”100 per cent American” they are the 
left-oVers, the shorts that develop in every race from 
imprudent matings in earlier generations. They are 
natural-born haters. Just now the philosophy of evolu- 
tion is their target, but that is merely incidental. Any- 
thing that they cannot understand will serve them 
equally well. 

Abernathy shows his character T?hen he declares 
that his fight is “against Christian .ministers and teach- 
ers who . . . violate every principle of spiritual 
and intellectual integrity by accepting pay to proclaim 
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a set of prin?iples . . . and then * . . teach 
antagonistic doctrine” He can’t see any further than 
the dollars, although the few that clergymen receive are 
usually qfljitributed by the parishes which they serve. 

Evolution, we repeat, is a great system of philosophy! 
. Nobody claims inspiration or immutability for it. It 
seems to the learned and intelligent to be a dim vision 
of the process of creation. It is constantly undergoing 
transition, and it is in no sense considered as the frozen 
words of dogma. Just now a great change is in process 
in the evident eclipse of Weissmann’s theory that Ac- 
quired characteristics are not transmitted., On*e mhy 
believe ki special creation and still believe in evolution. 
One may accept the theory in whole or jp part. It does 
not beget hatred and malice except among the inferiors 
who can’t understand it, or among vindictive men who, 
# owing to a defective social order, have been able to gain 
a cloak of authority and who fear for the security of 
their commands. 

There are certain formulas that are designed to sat- 
isfy minds of a low order that lack the gift of under- 
standing. t)f such are six days of cieation and a flat 
earth. Or man as a perfect creature designed for erect 
walking. But men like Abernathy or the Rev. John 
Roach Straton or William Jennings Bryan can’t 
understand these things, and so they are angry and 
want to destroy those that can understand them. 

The Fundamentalists of today are cruel, un-Christian, 
vindictive, and they are the champions of ignorance. 
They behave according to their natures, and we can’t 
change that. But when they proceed to write their 
vicious notions into the laws of the land it is time to 
recognize them as the pests that they are. They are 
'* entitled to life, liberty and the pursuit of happiness, 
but to allow them to rule or to dictate means the de- 
struction of our liberties and the death of progress. 

Stalling the # 

Ultimate Consumer 

F ROM the viewpoint of extending public appreciation 
of the importance of the chemical engineering indus- 
tries it is most unfortunate that so few of the products 
of these industries are recognizable as such by the 
ultimate consumer. We may be thankful, perhaps, for 
the extent that jur manufacturers are thus relieved of 
catering to the evanescent whims of the consuming 
public, bpt we should not lose sight of the fact that 
serious problems are sometimes involved in the market- 
ing and advertising of even thtf few chemical products 
‘ that do reach the consumer directly* 

An indication of the nature of these problems can 
••perhaps best be brought out by considering a*condition 
that might easily arise in almost any industry. Markets 
being established through national advertising, keen 
competition results in which one manufacturer may find 
himself at a decided disadvantage as regards access to 
supplies of certain raw materials. In an effort to retain 
his business he may find it possible to take other, more 
expensive raw materials and compound them in such a 
way as to produce a product that will present a more 
attractive appearance, although in reality it may be 
inferior to the original product for the purpose intended. 
Through intensive advertising this manufacturer may 
develop a wide public demand for his new, more attrac- 
tive product, with the result that competing manufac- 
turers are practically compelled to bring out a similar 


line in order retain their share o#th* business. Even 
though the public* is supplied with an inferior product, 
this condition may pass Unnoticed for # an indefinite 
period — siiqply because there may be no standards by 
which the individual can judge the rwatiVe efficiency of 
such products. Who can say, for instance, how little 
sodium silicate or how much naphtha should be used in 
a laundry soap? Is it safe to leave this to the house- 
wife’s preference, influenced as it is by some of the 
chemically ridiculous ads that grace the present-day bill- 
board or magazine cover? Or should we insist on a * 
more scientific basis of valuation and see that the 
public is converted to that basis? 

National advertising, when rightly* used, is a power- 
ful tool for convincing the ultimate consumer of the 
inherent merits of those ehemica^ products that pass 
directly to him. If in the past advertising has been •mis- 
used to establish false standards of quality and useful- 
ness, the responsibility lies with our own industries. 

Curtailment 

Of Education • 

A T INTERVALS during the past few years various 
l states have undertaken to regulate the operations 
of schools conducting their courses in foreign lan- 
guages. On June 4 the Supreme Court of the United 
States passed upon such legislation, ruling that gny 
such state or municipal statutes are unconstitutional. 
But there is another form of curtailment which cannot 
be regulated by court degree, and it is almost equally, 
deserving of criticism. It is the suppression df scien- 
tific information and technical knowledge regarding 
progress in the arts and industries that results from 
an unduly selfish management policy. • 

This sort of restriction upon general progress is all 
the more to be condemned because of its very insidious 
nature, being justified in the minds of mfiny on the 
score of the right of the individual to the* exclusive 
use of his own achievements. Fortunately, however^ 
it is constantly becoming*more and more clear that thre 
undue restraint upon the distribution of technical in- 
formation is far*from profitable to the management fol- 
lowing this practice. Industries art coming to see that 
the more persons they can encourage # to begiifc investi- 
gation and development work in fields of peculiar 
interest to themselves the more rapid xyill be *the 
advance of their industries and the gregter will be the 
rewards that come to themselaej and their individual 
companies. The day of the patent written to conceal 
rather than reveal has passed; the courts have been 
emphatic in their rulings that such patents are not 
valid. The day of secret processes is also rapidly pass- 
ing; there are far too many competent investigators 
working in almost every field for any snanagement to 
hope that it can long retain exclusively and secretly , 
any outstanding technical developments that its own 
staff may malfe. 9 • # 

The* time has come when industry must cease its 
efforts to curtail public .knowledge of products or proc- 
esses. The unrestrained acquirement of knowledge 
must be encouraged, with the sole restriction that thd* 
rights of the inventor or the owner of the patent shall 
be adequately and honestly conserved under the patent 
laws. Greater secretiveness than this is pdf alone* 
contrary to public interest; it is inexpedient lor indus- 
try itself. 
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“The fertilizer business is a r material busi- business as well as in life, and without them 
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ness, but it is not necessary that we who 
have charge of its condflct should all turn 
into materialists. Ideals ale necessary in 


we cannot succeed. As I see it, the industry,* 
in the last 2 or 3 years, has been conduced 
on about a hundred per cent selfish basil” 


A Challenge to ,an Industry 

The President of the National Fertilizer Association, Frankly Criticising Some 
Business Practices, Makes a Stirring Appeal for Farsightedness 


T HE ADDRESS of the president 
of the National Fertilizer Asso- 
ciation has always been filled with 
business statesmanship. It is a docu- 
ment which the business and tech- 
nical world may well anticipate with 
eagerness. Not only does it present 
the progress and position bf a great 
industry but it holds up to the mem- 
bership and the world methods, 
standards and ideals that must 
inspire to saner business thinking 
and cleaner business practice. 

Everyone knows of the difficulties 
‘which th<* fertilizer industry has 
been through — difficulties not only of 
prodigious, heartbreaking liquida- 
tion, of unbelievable frozen credits, 
but difficulties of unstable prices 
during the reconstruction period. 
This instability was caused by the 
disorganized, selfish scramble after 
business by a few who not only dis- 
organized the market but failed to 
help themselves materially. 

So much by way of background. 
Hear then the president: “1 asked 
r man close to the industry about 
the association. He replied that he 
thought there was a better Reeling, 
a broader acquaintance and morq 
real friendship among the members 
of the association,, than any associa- 
tion with which he had ever come in 
contact, but, hfe added, there is less 
real co-operation.” 

“The co-operation which the mem- 
bers have sotgenerously given to the 
officers of the association, often at 
great personal sacrifice, declines, 
when it becomes a matter of busi- 
ness, to about the square root of 
minus one. Some evidence on this 
can be inferred from tho report of 
the Federal Trade Commission deal- 
ing with an investigation of the 
industry. The report is a clean bill 
of health, but the correspondence 
attached is not particularly edifying, 

“ It was the old army game of ‘pass- 
ing the buck,’ but to an extent 
almost never equaled. It was always 
the other fellow who was at fault, 
Aever the man who was writing. 

. “The result of this spirit of selfish- 
ness has been chaos in many depart- 
ment of the industry. There has 
been more talk and discussion of 
conditions the last 8 years than 



Gustavus ObeivJr. 
President of the National 
Fertilizer Association 

** 

probably there was in the whole pre- 
vious history of the business. The 


of the industry were brought about 
by a lessened consumption on the 


situation that must be borne by the 
other man. 


be individual success. It may pos- 
sible to heat the game for one sea- 


perity in the business. The fer- 
tilizer industry is itself, as has been 
stated repeatedly, basic and funda- 
mental. There is a place for it and 
we all long for the day when it will 
again take its place as one of the 
best managed in the country. 

“It has been said that Bostftn was 
not a place but a state of mind, and 
I sometimes think the industry has 
lost its standing as a business and 
has become a state of mind, and 
until that state of mind is changed, 
the industry will not prosper. 

“The needs of the association, as 
I now see them, are re-establishment 
of confidence of each one in his 
fellow man. This means the elimi- 
nation of insincerity, and, in many 
cases, actual hypocrisy, and an hon- 
est-to-goodness desire to co-operate 
intelligently with one another. I am 
frank to say this last, I think, has 
large’y been lacking. If this can 
be accomplished, we shall be a long 
way toward better business methods 
and practices, and until these are 
re-established upon a firm and sound 
basis, I, for one, believe that pros- 
perity cannot be achieved. 

“The industry, as a whole, has 
drifted without anchor and at the 
mercy of any opportunist wind that 
blew. This has been reflected in the 
lack of a definite policy of many of 


result of these discussions, where the the individual companies, 
analysis was carried far enough, “Many of the individual represen- 
was a statement that the difficulties tatives of the fertilizer business 


have definite convictions as to busi- 
ness principles and economic theo- 


part of the farmer. There was every ries, but most of us have without 
readiness by the individual to recog- hesitation thrown these overboard 
nize this and admit it, but there was and subscribed to policies that we 
no willingness to admit that, that know in our own"hearts were un- 
particular difficulty applied to the sound and unsafe. I ask for the 
individual himself. It was a bad re-establishment of our convictions 


and ideals, and I believe that with 
such to guide us, we cannot go far 


“It is my firm convict ; on that wrong.” 
individual prosperity is and can only Such enlightened leadership must 
be measured by the prosperity of the ultimately have its effect. The en- 
industry itself, and without pros- thusiasm with which/ this address 
perity in the industry there cannot was greeted had a spontaneity that 


was unmistakable. With leadership 
and enthusiasm the industry will 


son or more, but not over a period shake itself free, but not until the 
of years. Until this is realized, individual can visualise himself as a 
understood and accepted, there will part of the whole, successful in its 
be no foundation for future pros- success and growing with its growth. 




Conventions of National Fertilizer Association and Southern Fertilizer Association at White 
Sulphur Springs, W. Va., June 12 to 14, 1923, Deal With Industry’s 
Problems of Production and Distribution 


Editorial Staff Report 


0RE “high-analysis” fertilizers and better sell- 
^/1 ing methods were the two ideas thift dominated 
X V JL the discussion at all sessions of noth the Na- 
tional Fertilizer Association and the Southern Fertilizer 
Association, which held their meetings in White Sul- 
phur Springs, W. Va„ June 12 to 14. Each of thSse 
organizations was respopsible for one of the open ses- 
sions; special meetings for consideration of the work 
of the soil improvement committee of the National Fer- 
tilizer Association and for executive discussion of some 
.of the N.F.A. problems filled the remainder of the 
convention time. 

The attendance though not as large as during many 
former years, was at least 20 per cent above last year s. 
This and* many other factors indicated an increasing 
confidence throughout the industry that the future busi- 
ness would be greater and more profitable. Although 
’the individual companies composing* the membership of 
this association have # not been prosperous during the 
••past few years, the association itself continued to show 
a good financial condition. The treasurer's report at the 
1923 meeting indicated disbursements of approximately 
$18,000 and a generous balance still in the treasury. 
The secretary's report showed a net loss of only one 
member during the past year, a great contrast with t e 
results during the preceding year, when the decrease in 
membership was 96. 


* Officers and Executive Gommittee Elected 
As the five members of the- executive committee who 
had served for th^ term ending 1928 were not eligible 
for re-election, the following five gentlemen were elected 
to succeed them for the term ending In 1926 r L. A. 
Bailer, Swift &- Co., Chicago; R. 8. C<®e, Behance 


Fertilizer Co., Savannah, Ga.; W. D. Huntingdon, 
Davison .Chemical Co., Baltimore; E. E. *Newhouse, 
Arkansas Fertilizer Co., Little Rock, Ark.; A. E. 
Sheldon, Federal Chemical Co., Louisville, Ky. 

All four officers of the association were reflected to 
serve again for the coming year. They are: President, 
Gustavus Ober, Jr., G. OJ>er & Sons, Baltimore; vice<r 
president, Spencer L. Carter, Virginia-Carolina Chem- 
ical Co., Richmond, Va. ; treasurer, Irvin Wuichet, 
Wuichet Fertilizer Co., Dayton, Ohio; secretary, John 
D. Toll, The*American Fertilizer, Philadelphia. # 

PRESJpENTlAL ADDRESS • # 

Gustavus Ober, Jr., president of the National Fer- 
tilizer Association, not only ^reviewed the present 
situation, in the industry as a national organization but 
also sounded words of warning and gave recommenda- 
tions for further progress which proved the keynote of 
the proceedings of the convention. H# urged a ratich 
broader view for the future, 1 ‘with especial attention to 
the elimination of bad practices which % industry as a 
whole seems willing to admit to be wrong. The tithe is 
ripe, in Mr. Ober's opinion, for these reforms, because 
liquidation of Ihe industry appears practically complete* 
and reduction of the industry's indebtedness and the r& 
duction of bad debts of ysers seems to have progressed 
as far as it can go. . 

Mr. Ober discussed the important progress which lad 
been made through the Washington office of the associ- 
ation in legislative matters and through the greal 
advances of the soil improvement committee, which hai 
brought about the adoption of standard formulas foi 
“high-analysis" goods. In this connection, however, Is 
pointed out that too Apid an advance to high-gn*ly#fc 
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product must not b£ expected, fur immediate adoption 
of high analyses to the exclusion of*all other brands 
would undoubtedly make impractical the use of certain 
valuable raw materials which should not be f altogether 
eliminated. * # 

The permanent prosperity of the industry demands, in 
his opinion, a great reform whicl\ must include three 
things : • r 

1. A re-establishment of mutual confidence within the 
industry as to the honesty and fair dealing of other 

"members of the business. 

2. The elimination of unsound business principles in 
sales and uneconomic practices with respect to price- 
cutting, credits and business methods generally. 

3. The re-establishment in the mind and practice of 
each individual, as jvell as of each company, of high 
idealS and high principles of practice. 

Among the ends for which the association should 
strive are greater co-operation and co-ordination in re- 
search; the extension of the period of fertilizer pur- 
chase over longer times both spring and fail; uniform 
standards of nomenclature und standard formulas for 
commercial fertilizers; and a trade code of ethics for 
the guidance of the business. The last of these recom- 
mendations was developed at considerable length by 
Mr. Ober. 

The spontaneous and hearty applause which greeted 
Mi* Ober’s rlcommendations indicated that the associ- 
ation as a whole was prepared to accept this plan and 
follow this leadership. 

Mixed Fertilizers in General Farming 

Prof. Firman E. Bear, of the College of Agriculture, 
Columbus, Ohio, presented the one technical address 
of tW association meeting, discussing the subject 
* “Using Mixed Fertilizer in General Farming.” He 
answered the question naturally raised in the miigls of 
economists' by the demonstration that the policy of using 
mixed fertilizer for general farming is sound. Pro- 
^ssor Bear's paper is reproduced in slightly condensed 
form elsewhere in this issue. 

Responding to Professor Bear’s 'recommendations, 
» Horace Bowker, of New York, congratulated him on the 
more practical and valuable service the agricultural sta- 
tions of*the couiftry are now doing in fertilizer work. 
He pointed out that under the pijesent conditions the 
industry and the investigators are working on such 
common basis &s to permit active exchange of infor- 
mation*' to their mutual advantage. 

What the Soil Improvement Committee Does 

* 

Prof. William t U. Hurd, director of the soil improve- 
ment committee, reported briefly at the regular session 
of the association on the purposes and scope of the work 
1 carried on by this agency. This committee also held a 
special evening meeting at which an illustrated lecture 
descriptive of some of the achievements* and methods 
o| work by the staff of the committee waB given., The 
scope of this committee’s activity is best explained in 
the form of a brief statement and statistical summary 
.whidh it presented to the membership on this occasion, 
answering the question: “What does the soil improve- 
ment committee (N.F.A.) do?” 

* It maintains a staff which is constantly in the field gather- 
ing facts for “The Fertiliser Story,” and it spreads this 
through all available channels for the benefit of the whole 
industry. 

It co-operatea with, all existing agencies “in procuring and 



tFIG.n —PROGRESS OF HIGH ANALYSTS in INDIANA 
Prepared bV soil Improvement committee, National Fertiliser 
Association. » 


disseminating useful knowledge and information pertaining 
t6 the scientific and practical development of agriculture.” 

It keeps in contact with soil-fertility developments in 
twenty-six states. 

Its staff attends the principal agricultural meetings and • 
conventions, making contacts with the leaders in soil- 
fertility work, gathering material, and keeping the view- 
point of flhe fertilizer industry before these workers. 

It is a service organization to its subscribers. 

It ma ntains research fellowships at Vermont^ Maryland, 
Indiana, Wisconsin and Iowa Experiment Stations, for the 
study of important problems affecting the fertilizer in- 
dustry. ( . 

It assists in carrying on co-operative fertilizer tests with 
experiment stations, county agricultural agents and other 
agencies on important crops. 

It issues a “News Bulletin” which goes monthly to 9,500 
eollege and experiment station workers, county agricultural 
agents, representatives of the industry, bankers, railroad 
agriculturists and others. 

It has waged an active campaign to eliminate low 
analyses and the wasteful multiplicity of brands. Sectional 
meetings have been held in Chicago, Boston and Baltimore. 
State meetings of salesmen held in five states — more to 
follow. Nineteen states now co-operating. 

It furnishes educational material to colleges, county 
agents, vocational instructors and the industry; 1,200 setsf * 
of charts on commercial plant food, 1.02G sets of experiment 
station photo panels, 3G sets of lantern slides and 11 ex- 
hibits are in constant circulation and use by these agencies. 

It operates a “News Service” to farm and other papers. 
More than 1,200 articles, picture strips, news items, etc., 
werp sent out to and used by nearly 500 papers having a 
circulation of more than 58,000,000 readers. 

It distributes literature to subscribers, education agen- 
cies, etc. More than 150,000 copies wei^ sent out during the 
year. 

The outstanding achievement of the committee during 
the past year is unquestionably its work in securing 
the adoption of standard high-analysis fertilizer for- 
mulas in various districts of the country. This work, 
which has previously been reported in the news pages of 
Ghent . & Met., is illustrated by Fig. 1, showing {he prog- 
ress in adoption of high-analysis goods in Indiana 
during the past few years. 

Cost Accounting Methods Recommended 

On behalf of the cost accounting committee B. A. 
McKinney reported the great progress that has been 
made in the formulation of a system of cost accounting 
for companies that are engaged only in dry mixing. A 
system for companies manufacturing acid phosphate has 
not yet been developed, as this is a much more elabor- 
ate problem. The committee report £n dry mixing is 
an elaborate text book of cost keeping, and accounting 
methods. The committee felt this was essential since 
no simple outline of the classification of accounts would 
serve. The full report was not presented to the associ- 
ation in its general meeting, but waf discussed in pre- 
liminary form at the executive sessions of the conven- 
tion. It is planned that the changes and additions 
suggested as necessary by this executive consideration 
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PendiMihis Anal criticism and revision ,v.„ ..?!?! • ! progreM> Dr ' ® ar * er • belleves that the ¥« t T ® ust 


’ - , , , , ~ wv * v auuj/uUIl. 

Pending Jthis final criticism and revision, the report is 
not to b£ given out by the association except to 
members# 

. In the absence of C. F. Hagedorn, chairman of the 
chemical control committee, only a brief written com- 
munication describing this part of the association work 
was presented. During the past year the committee has 
been active in -co-operation with the A.O.A.C. and the 
American Chemical Society in revision of methods of fer- 
tilizer analysis. The committee has recommended to thfe 
A.O.A.C^ fertilizer referee certain definitions. Among 
these are a definition for basic phosphatic slag, which 
defines this as a material containing not less than 12 
per cent P a 0„, of which 80 per cent should be soluble;' 

definition for lime, providing that only oxide and 
* hydroxide or equivalent magnesium compounds should 
be rated as available; and a definition of dry pulverized 
or shredded manure, which eliminates mixing other con- 
stituents. 

The comntittee is giving particular attention to work 
on nitrogen availability. It urges further investigation 
on this subject as well as of methods for analysis of 
manure salts and for determination of ash. 

Southern Fertilizer Association Meeting 


• v. ' — • — — i--* ~v..v.vu umuovy iuudv 

encourage greater productidh per acre, anti to this end 
he points o\# that “the intelligent use of fertilizer is 
the only answer to Jhe problems of the i Adust* y. M He 
prophesies that with the understanding of the boil weevil 
problems this pest cai\ be controlled within a few years 
so that prosperity will return to the Southern* agricul- 
tural territory. He estimates, therefore, an increased 
output of 500,000 to 1,000,000 tons per year for the 
eleven Southern states alone. On this basis, he fore- 
casts ay annual demand for not less than 7,000.000 
tons of fertilizer in this territory within a period of 
approximately 5 years. 1 

C. A. Whittle, boll weevil expert of the soil improve- 
ment committee, insisted that plowing under by Oct. 16 
insures killing of at least 97 per cent of the boll wdfevil 
and that early use of poison, generally about June 16 
to June 30, will adequately control the rest. Other 
systems of boll weevil control may be successful, but 
none of them has been proved sufficiently so to justify 
support by the fertilizer imkistrv. In the practice of 
these two recommended methods, it should be under- 
stood that control on a community basis is essential, 
for migration from farm to farm offsets any advantage 
of control by the individual on his own land alone. 

The growing belief that generous use of fertilizer for 


One of the high lights of the convention week was 
the session on Tuesday, June 12, devoted to the mid- 
year meeting of the Southern Fertilizer Association. 
As members of this district association are also gen- 
erally members of the national association, the at- 
tendance was excellent and the meeting was of great 
"iiTtercst. 

President J. Russell Porter, of the Porttr Fertilizer 
Co., Atlanta, Ga., summarized the general feeling of the 
membership in his presidential address at the opening 
of the session. Distinct progress toward normal condi- 
tions and general encouragement of the industry v&s 
noted, with particular confidence because of the im- 
proved financial situation of most fertilizer users and 
the distinct progress that has been made by the soil 
improvement committee of the association. The presi- 
dent, however, cited two distinct notes of warning to the 
membership. The first was a warning against over- 
production, an outstanding cause of curtailed profits; 
the second was an Indictment of conditional sales, not 
alone because of their bad effects upon the industry 
itself but also because of the severe condemnation by 
others which these practices brmg upon the industry. 

As objectives for the coming year* Mr. Porter recom- 
mends abundant but not excessive production; sale at 
•definite prices without undue extension of credit and 
without discounts ; the increase in proportion of “high- 
analysis’' goods; the elimination of as large a number 
of the unnecessary brands and kinds as possible; and 
encouragement of co-operative buying on a county 
basis rather than through state-wide contracts, which 
are impractical if not impossible of successful appli- 
cation. * 

* 

• ‘ Boll Weevil a Dominating Factor 

The agricultural program of the South was discussed 
by Dr. J. M. Harper, the director of the soil improve- 
ment committee of the association. The respects in 
which this territory demands a different fertilizer pro- 
gram than the rest of the country was emphasized, 
with particular attention to the dominance of the boll 


boll weevil control is a measure of value Is somewhat 
justified; but the risk is too great for one to depend 
upon this, upon cultural methods, or upon other reme- 
dies without the use of calcium arsenate also, In the* 
use of calcium arsenate, the most successful poison yet 
thoroughly tested, dusting is the best ‘practice yet 
proved. Some liquid applications still in trial stages are 
probably going to be demonstrated to be of value, *but 



FIO. 2— CHOP VALUES— FERTILIZER, EXPENDITURE- 
LAND VALUES 

Showing relationship among then© item* tor all count!©* of 
North Carolina, South Carolina and Georgia. Compiled from 
U. S. C©n*U8 ot 1920, by David D. Long, *oil specialist, soil Im- 
provement committee, Southern Fertiliser Association. 
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)ne has yet reich&l the proved stage, in the judgment 
t Mr. Whittle. 

With respett to the calciiftn arsenate situation in the 
outh, Mr. Whittle pointed out that mucji delay had 
icurred in purchasing this year because of the belief 
mt lower prices would follow and that perhaps the 
trge quantities which were recomjnended for use might 
ot be needed. He forecasts the crest of buying of 
ilcium arsenate for about July 1. Until that peak of 
urchases is reached, it is difficult to tell whether the 
outh will really experience a shortage. 

Fertilizer Use and Crop Values 

The diversification of crops in the South has long 
een urged as a means of improving agricultural con- 
itions and protecting against the boll weevil. Ritf I). D. 
ong, soil specialist and economist of the soil improve- 
ment committee, pointed out that this tendency to 
iversify agriculture was severely limited by economic 
acts. At present the South, considered on the basis# of 
creage, is really diversified in its agriculture, but the 
act that cotton is valued fit rpore than 50 per cent of 
.11 the crops shows that it is not well diversified in 
alue of products. However, even with generous fer- 
ilization, it is difficult to substitute other crops for 
otton, as the yield in dollars per acre is almost invari- 
ably much less. For example, oats, forage and other 
ubstitutes j^eld from $17 to $30 per acre, while cotton 
iverages more than $80 per acre. Moreover, many of 
he substitutes suggested are not suited to the soil con- 
litions pf the South, and others, such as sweet potatoes 
ind tobacco, which give high yields in dollars per acre 
tnd which are’ suited to much of the Southern territory, 
ire crops of limited market demand. 

Ffom the standpoint of the fertilizer industry, the 
South mu$t he sold its fertilizer on the basis of increas 
ng crop v^lue per acre and increasing market vaiue of 
and, rather than upon any basis that the fertilizer will 
iflfard opportunity for much greater diversification of 
fops. To show the relation between fertilizer use and 
srop and land values, Mr. Long presented statistics in 
graphic form. Fig, 2, which groups* aji counties of the 
three states North Carolina, South Carolina and Georgia, 
the largest fertilizer using states of the coftntry, shows 
most coftvincinglf how both crop value per acre and land 
valye per acre increase with increasing consumption of 
fertilizers. 1 * Similar charts which have been published 
recently in the 'Fertilize^ Green Book show in detail for 
various other states «and other crops that the same 
relationship holds — namely, that crop value and land 
value increase markedly with increasing fertilizer con- 
sumption. 4 

h 

Fertilizer Lowers Producing Costs 

J. C. Pridmore, director of the soil improvement com- 
mittee for the Shreveport district, discussed another 
phase of the relationship of fertilizer u«,e to financial 
conditions at farm. Particularly he showed htf,v the 
actual cost for lint cotton decreased per pound with in- 
creasing consumption of fertilizer and the attendant 
incftase in yield. In one set of figures, an increase in 
yield from 100 to 300 lb. of lint per acre resulted in 
decrease from 80c. to 18c. per lb. as the net cost. 
Corresponding figures estimated for 1922 showed de- 
crease from 26c. to 16c. as the net cost per pound of 
lint cotton. • 



FKi. 3— RELATIONSHIP OF ARKANSAS CROP VALUE AND 
BANK ACCOUNTS 


The increase ih yields which produces this decrease 
in cost can be accomplished only by generous fertilizer 
application. 


Financing Fertilizer Sales 

Recognizing the criticism commonly made of the 
fertilizer industry for conditional sales and excessive 
credits in sale of fertilizers, Mr. Pridmore argued for 
a future development of credit by the local merchants 
and the local banks instead of by the fertilizer manu- 
facturer. As evidence that the banks and merchants 
would be justified in granting such credit for fertilizer < 
purchase, he showed the direct relationship between the 
value of cro$$, which of course depends upon quantity 
of fertilizer used, and the bank deposits of any season. 
Very striking figures are shown in Fig. 3, which applies • 
to the entire state of Arkansas for the period 1915 to 
19^2, inclusive. In view of the great increase in pros- 
perity resulting from fertiliser use, Mr. Pridmore 
argues that the banker would be* amply justified in 
financing purchases of fertilizer if the industry would 
decline to give the large credits now afforded. In fact 
this willingness has already been shown in some dis- 
tricts, where improved conditipns prevail. * 

Improved Selling Methods the Big Need 

Discussing the industry as a whole, Mr. Ashcraft, of 
the Ashcraft-Wilkinson,£o., Atlanta, urged ifi a vigorous 
manner an entire revision of the selling system of the , 
Southern fertilizer ‘industry. He pointed out as the 
great need of the present “the placing of really big, 
men in time selling game.” He urged, if no other way * 
was found to accomplish it, that the cheap traveling 
salesman now employed be discharged and a limited 
number of high-caliber men who will take fair prices 
and stick to them be put in their place. At the present 
time the industry in the South “simply makes a price to 
cut it.” As a consequence no one acaepts seriously the 
prices quoted by the industry and the whole industry as 
a consequence is in disrepute. 

The response to Mr. Ashcraft’s arraignment of pres- 
ent practices indicates , that the n^mbership of the 
Southern Fertilizer Association is ready to accept this 
advice individually, if some means can be found for 
uniform practice of the methods proposed. ' 
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Calculation of Vapor RecompresSion - Evaporators 


* By L. A. Pridgbon 

Department of Chemical Engineering, University of Michigan 


T HE essential ‘organs of a vapob recompression 
evaporator are shown in Fig. 1. They are a pre- 
heater for heating the feed liquor with the con- 
densate leaving the evaporator, an evaporator, and a com- 
pressor, which in this case is a motor-driven turbo-l?lower. 

It should be noted that there are two parts to the 
'fluid circuit, the high pressure, P J} and t^e low pressure, 
P, ; also that any portion of the fluid traverses the cjr* 
cuit but once. The fluid enters the low-pressure circuit 
at the preheater as feed liquor, passes through the pre- 
* heater into the body of the evaporator, vaporizes and 
leaves through the vapor line to the compressor. The 
fluid enters the high-pressure circuit at 'the discharge 
side of the compressor, passes to the steam basket, con- 
denses, leaves the machine through tlie preheater and 
is collected in a trap 
below the eraporator. 

The action of the ma- 
chine may be studied to 
advantage in connection 
with the temperature- 
entropy diagram shown in 
Fig. 2. The, vapor is 
drawn into the com- 
pressor through the suc- 
tion pipe from the vapor 
•space of the evaporator. 

It may be assumed that 
the vapor entering the 
compressor is in the satu- 
rated state at the tem- 
perature T x> which may be 
taken equal to the tem- 
perature corresponding 
to the pressure P x in the 
vapor -space of the evapo- 
rator. This state is repre- 
sented by point B. The vapor is compressed adiabatically 
to a final pressure P„ whidi is the pressure correspond- 
ing to the temperature T,of saturated steam in the steam 
basket, ^.diabatic compression is represented by BC. 

The superheated vapor in the state C is discharged 
into the steam basket, where heSt is abstracted from it 
•by the liquor in the evaporator. Fi^st the superheated 
vapor is cooled to the state of saturation ; this process is 
cepresented by the linf CD, and the heat abstracted by 
*the area C t CDD t . Then heat is further removed at the 
constant temperature T t (and pressure P ,) and the vapor 
condenses. At the end of the process the fluid is in the 
liquid state. Its state is represented by the point E on 
the liquid curve, and the heat abstracted by the area 
DJ)EE X . The condensate then leaves the steam basket 
and enters the prelfeater, where it is cooled to the tem- 
perature T, of thd entering liquor. Its state is repre- 
serited by the point F and the heat abstracted by the 
am E t EFF x , 

The feed liquor enters the preheater at the tempera- 
ture T ¥ and its state is represented by the point F. In 
this theoretical case the teniperature of the condensate 


leaving the preheater is taken as the temperature of the 
entering .feed liquor. The reason for this is obvious 
from the discussion that follows. In practice, however, » 
the temperature of the condensate leaving the preheater 
would be above that of the entering feed liquor. The 
temperature of the liquor entering the evaporator lies 
along the line FA. Assuming no elevation of boiling 
point, the liquor is raised to the temperature T it corre- 
spondisg to the pressure P t of the v*bor space. Its state 
is then represented by the point A, and the heat absorbed 
in raising its temperature from T # to T x is represented 
by the area F X F A A t . The temperature of the vapor in 
tha steam basket being higher than that of the liquor, 
heat is absorbed by the liquor and it vaporizes at con- 
stant pressure P,. This*process is represented by the 
line AB and the heat 
absorbed from the vapor 
in the steam basket by the 
area A X ABC X . 

* The work ^one on tjie 
fluid is the difference 
between Q lt the heat 
absorbed by the liquor, 9 
and Q 3 , the heat rejected 
to the steam basket and 
preheater. We have then 

<?/=- area C X CDEF*\ 

• Q x = area P l EABC l 
The area F,FAA, is 

common to botli # 
Therefore, if AW repre- 
sents work expressed ajf 
heat units, 

AW = area C l CDEAA i 
— area A x ABC t 
= area BCDEAB 

In the cycle above described, the heat rejected to the 
steam basket and preheater is equal to the heat absorbed 
by the liquor, therefore Q t = and AW*^ 0. In 
practice, a temperature difference must \>e maintained 
between the heating steam and tWh evaporating liquor, 
and a temperature difference consequently implies a 
pressure difference. Therefore AW cannot be equal* to 
zero. Since work is done in maintaining this pres- 
sure difference, means must be provided for removing 
this work from the system in the form o^heat. In this 
particular case this can be done in only two ways: 
heat removed by the thick liquor and by radiation. 
These being constant, AW is constant and therefore 
temperature difference is constant and rather small. I 
The amount of heat added to any system in ft given 
time must necessarily be* taken away from the system 
in the same time if the initial condition of the sysfetaft 
is to be maintained. So in our case if a specified fern* 
perature difference (which is a pressure difference) Is 
to be maintained between the steam and boiling liquor 
by the compressor, the heat added by the compressor 
in the form of work must be removed. If the beftt lost 
by radiation and through thick liquor discharge is not 
sufficient to remove all the heat added by compression. 


It is possible to calculate with a moderate ] 
degree of accuracy the heat economy and 
capacity of vapor recompression evaporators. 

The apparatus will come to equilibrium 
and establish its own temperature difference. | 
This temperature difference is a direct func- 
tion of the heat losses from the system. 

The power required is a direct function of 
the temperature difference. 

The economy is an inverse fuhetion of the 
temperature difference. , 

Elevation of boiling point decreases the 
working temperature difference, and there- 
fore decreases the capacity of a given heat- 
ing surface. 
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it will be necessary to blow off steam from the vapor 
space. If steam were not blown off,*the pressure of the 
vapor space would rise and thus decrease our tempera- 
ture difference, thereby decreasing the work of com- i 
presslon and decreasing the heat «.idded to the system 
in unit time. If the heat discharged from the system 
by radiation and through thick liquor is greater than 
that added by work of compression, heat must be added 
from some external source in order to maintain the 
, specified temperature difference. If heat is nqt added 
from an external source, the temperature difference 
will increase until the work of compression is 'equal to 
the heat lost frofi the system by radiation and through 
thick liquor. With a given set of conditions it is im- 
possible to maintain a predetermined temperature dif- 
ference. The machine will come to equilibrium and 
maintain its own temperature difference. If no heat 
were lost from the apparatus, the boiling point would 
rise to that of the steam temperature, and there would 
be no temperature difference and consequently no evap- 
oration. The temperature difference is a function of 
the net amount of heat lost, from the apparatus per 
unit time. 

Calculation of Work Required 
The cycle of the vapor recompression evaporator 
transferred to the total* heat-entropy plane is shown 
ih Fig. 3. \ This figure is a part of the Mollier diagram, 
which can be found in Marks and Davis’ “Steam Tables 
and Diagram*”) The same letters in Figs. 2 and 3 
* denote the same states. Adiabatic compression is rep- 
resented by BC, the point B lying on the saturation 
curve S" (dry and saturated steam) at its intersection 
with the constant pfessure line P,. Line CE represents 
the cooliqg and condensation of the steam at constant 
r pressure J* v , and line EF * the cooling of the condensate 
in the pi^heater. The heat q , given up by unit, weight 
of steam’ in the steam basket and by the condensate in 
the preheater is therefore the difference of thermal 
"^potential (total heat) between the states C and F: 
q % — i c __ if ( i — total neat in 1 lb. of steam) 

This heat is represented by the segment CF,. Point E 
represents condensate at the pressure P t in the steam 
basket. Point A Represents the state of the liquor in 
the evaporator • Point F represents the state of the con- 
densate leaving the preheater anil the state of the liquor 
entering ‘the preheater. The process FA is the heating 
of the liquor ^n tne preheater, and the process AB is the 
vaporization in the evaporator, during which heat q x is 
abstracted from the preheater and steam basket. 
q, ~~ ib — if 




FIGS. 2 AND 3— TEMPERATURE-ENTROPY AND 
E AT-EN T ROPY DI AGRAMS 


This heat is represented by the segment BF , 

AW = q 2 -- q t — (ic — if) — (ib — if) =ic — ib , 

That is, the work required in thermal units is the 
change* of thermal potential during the adiabatic com- 
pression. 

If M equals tjie weight of liquid evaporated per hour, 
the work required per hour expressed in thermal units 
is m (j c __ ft), and the net power in kilowatts required 

( ir — ib) 

to drive the machines — M 

If n — efficiency of the compressor 

n i ,, (ic ““ 

Gross kw. — M - 

The conceptions of steam compression differ from air 
compression in that adiabatic instead of isothermal com- 
pression is taken as 100 per cent efficiency. Steam 
compressors are not 100 per cent efficient. Internal 
friction between the moving parts and between the 
steam and Vs path through the compressor is converted 
into heat, which tends further to superheat the com- 
pressed vapor above that corresponding to adiabatic 
compression. This causes an increase in total heat, 
entropy and temperature without increasing the pres- 
sure. ’ 

If the compressor were water- jacketed this super- 
heat could be removed at least in part. The work of 
compression for a given pressure difference would be 
decreased, thus increasing the efficiency of the com- 
pressor. The heat taken up by the water jacket is not 
available for evaporation, as it would be if allowed to 
remain as superheat in the compressed steam. Water- 
jacketing compressors is established practice in air 
compression. It mig& well be considered in connection 
with steam compression. In the following problems, 
however, the compressor is assumed to be not water- 
jackete^. Since the compressor is not 100 per ceijt 
efficient, compression is represented in Fig. 2 and Fig 1 . 
3 by the line BC and not by BC. 

Following are four problems representing hypothe- 
tical cases and are not to be taken as the conditions 
that actually exist but conditions that are assumed to 
exist. 

Problem I * 

How much power is required to evaporate 10,000 lb. 
water per hour from a solution boiling at 212 deg. F., 
assuming heat losses by radiation, etc., are equal to the 
heat added in form of work to maintain the temperature 
difference of 18 deg. F.? Compressor and motor efficiency 
60 per cent (based on adiabatic compression as 100 per 
cent). 

Solution— A temperature of 230 deg. F. corresponds to 
a pressure of 20.77 lb. for dry and saturated steam. To 
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find the total heat in a pound o* steam which has been 
compressed adiabatically from 14.7 lb. to 20.77 lb., start 
on the Mollier (total heat-entropy) diagram at the inter- 
section ofc the constant pressure line 14.7* IK. with the satu- 
rtftion cu»*e and follow the consHmt entropy line vertically 
upward to the constant pressure line 20.77 lb. and read at 
the left °** the diagram off the constant total heat line 
’ 1,177 B.t.u. 

The power required is : * * 

M(ic - ib) _ 10,000(1177.0 - 1150.4) __ * 

3420w 3420 X 0.60 * 


Problem II 9 

From 12,000 lb. # of solution fed to the evaporator per 
hour 10, #00 lb. is evaporated. Boiling point is 212 deg. F., 
'vapor dry and saturated. Liquor enters preheater at 60 
deg F. Condensed steam leaves preheater at 100 deg. b . 
Radiation 0.25 per cent (based on evaporation). Com* 
pressor efficiency 63 per cent (based on adiabatic compres- 
sion as 100 per cent). Motor efficiency. 95 per cent. 

* Specific heat of solution leaving and entering is 1. 

(а) What is the temperature difference? 

(б) How much power is required? 

(c) If the coefficient of heat transmission is 250 B.t.u. 
per hr. per deg. F. per sq.ft., how much beating surface is 
required in #he evaporator ? • T , 

Solution— To simplify calculations, use 60 deg. L as a 
datum for calculating total heat entering and leaving 
machine. * 

Heat entering apparatus: 

(a) Heat entering the apparatus as such equals 0, 
as the feed liquor enters at 60 deg. r . 


Heat leaving apparatus: 

(a) In condensate 

10,000(100 - 60) 400,000 B.t.u. 

(b) In thick liquor 

2,000(212 - 60) ~ 304,000 B.t.u. 

(c) By radiation 

10,000 X 970.4 X 0.0025 24,260 B.t.u. 


sure of the steam leaving the compressor, %nter the Mollier 
diagram at l,186.5*and move horizontally U> the right to 
a point on the constant entrapy line directly above the In- 
tersection of the constant quality 99 with the constant 
pressure lint for 14.7 lb. This falls omthq constant pres- 
sure line 26.8 lb. Tihe temperature corresponding to 26.8 
lb. from the steam tables is 244 deg. F. The temperature 
difference is 244 - 212 ~ 32 deg. F. From the steam 
tables steam at 26.8 Id. with a total heat of 1, 2)3.5 B.t.u. 
is superheated 107 deg. F. The actuaUtemperature of the 
steam is 244 -f- 1 07 = 351 deg. F. 

( b ) The power is the same as in Problem It. 

( c ) The heating surface = = 1250 sq.ft. 

» 

Problem IV ^ 

From 14,000 lb. of brine fed to an evaporator per hour 

10,000 lb. of water is evaporated and 4,000 lb. of wet 
salt is drawn from the machine. Pressure in the vapor 
space fs atmospheric. Elevation of boiling point re 15 
ckg. F., hence boiling point is 277 deg. F. Brine enters 
preheater at 60 deg. F. Condensed steam leaves pre- 
heater at 100 deg. F. Radiation 0.25 per cent (based on 
evaporation). Compressor efficiency 63 per cent. Motor 
efficiency 95 per cent. Specific heat of condensate taken 
as 1. Specific heat of wet salt taken as 0.30. 

(a) What is the tempe^atufe difference? 

(b) How much power is required? 

(c) If the coefficient of heat transmission is 250, how 
much heating surface is required in the evaporator? 

Solution — As in Problem 11, use GO deg. F. as a datum. 

Heat entering apparatus: * 

(«) Heat entering apparatus as such equals 0, as 
-brine enters at 60 deg. F. • • 

Heat leaving apparatus: 

(a) In condensate 

10,000(100 - 60) 400,000 B.t.u. 

(b) In wet salt 

4.000 x 0.3(227 - 60) == 200,400 B.t.h. 

(r) Bv radiation , 

10.000 x 970.4 X 0.0025 = 24,260 B.t.u. 

• 

Total 624,660 B.t.u. * 


Total 728.260 B.t.u. 

All of this 728,260 B.t.u. leaving the apparatus is added by 
the compressor in the form of work; therefore 

728,26 0 _ 72 8 B t.u. added to each pound of vapor ( 
10,000 

by the compressor. 

1 1 r >0 4 4- 72 8 = 1228.2 B.t.u. total heat in 1 lb. of heating 
steam + If the compressor were 100 per cent effi cent, use 
the figure 1223.2. Since the compressor is 63 per < cut 
efficient use 1160.4 + (72.8 X 0.63) =1196.2. To find the 
pressure of the steam leaving the compressor enter the 
Mollier diagram at 1196.2 and move horizontally to right 
lo a point orT constant entropy line dir •ectly above 1 ,he inter 
section of the safliration curve with the constant pressure 
line for 14.7 lb. This falls on the constant P rt '® surell !! t ' 
for 26 4 lb. The temperature corresponding to 26.4 lb. 
from steam tables is 243.1 deg. F. The temperature differ- 
ence is 243.1 - 212 = 31.1 deg. F> Temperature differences 
are taken as the difference in temperature between dry and 
‘ saturated steam at the pressure P, aAd the temperature of 
the boiling liquid. From steam tables steam at 26.4 lb. 

.. with a total heat of 1,*3 2 B.t.u. is 3 . u P .?J o ‘^Xl ^0 - f7S l 
The actual temperature of the steam is 243.1 -f 130 - 373.1 

deg. F. 

(6) The power required is: 

MU* - ib) 10,000 X (1196.2 - 1150.4 ) 

^ ^ Q £3 x o.95 

iCLoqo x_ 1011.6 

250" X 31.1 


8420n 

(c) The heating surface 


229 kw. 


: 1300 sq.ft. 


Problem III 


'Conditions are the same as Problem II except vapor is 

V6 (o) From^the Ollier diagram thetotalheat inapouud 
>f vapor at 14.7 IK and quality 99 is .140.4. The total 
beat hi 1 lb. of heating steam ib 1140.7 4 72.8 - 1213.5 

“ if the compressor were 100 per cent efficient use the 
figure 1213.6. Since the compressor is 63 per cent efficient, 
use 1,146.7 4- <72.8 X 0.68) = 1,186.5. To find the pres- 


— 62.5 B.t.u * added to each poufld of vapor 

10,000 

» by the compressor. \ 

1150.4 -f 62.5 - 1212.9 total heat in 1 lb. of heafipg steam. 

If the compressor were 100 per cent efficient, use the figure 
1212.9. Since the compressor is 63 per cent efficient, U | /T 
1150.4 4 (62.5 X 0.62) *= 1189.8. Using the Mollier 
diagram as before, find the pressure of the steam leaving 
the compressor txvbe 24.4 lb. The temperature correspond- 
ing to 24.4 lb. is 238.7 deg. F. The temperature difference 
is 238.7 — 387.0 ~ 11.7 deg. F. From the steam tables, 
steam at 24.4 lb. with a total heat of 1^142.9 B.t.u. sis super- 
heated 111 deg. F. The actual temperature of the steam 
is 238.7 4 111 = 349. > deg. F. ' • 

(6) The power required is: * 

10,0 00 X (1189. 8 - mO.4) _ 4 kw 

3420 X 0.63 X 0.95 • ’ * 

(e) Tbe heating surface is: 

»_XJ 005.9 = 3340 ft 
250 X 11.7 


Perils in Petroleum Production 

At recent gatherings of oil men there was sounded a 
note of warnitig to the petroleum industry beaause # $f 
overproduction of crude and excessive stocks of gasoling. 
The members of the American «Oil Men's Association 
have recently urged a Vigorous buying movement by 
jobbers and distributors as a means of preventing im- 
minent complete occupation of storage capacity. H. G. 
James, president of the Missouri Oil Men's Association, 
said that in some producing sections of the mid- 
continent field only 50 per cent of the companies' refin- 
ing capacity is in operation and that many* refiners 
were offering gasoline to jobbers at less then production 
cost. The cool weather is blamed for the condition. 
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Opening Up New 
* ^ • 
Fields for an Industry 

. Editorial Stare Report 

National Lime Association shows remhrk- 
, able technical strength at « its fifth conven- 
tion. The development of quick-setting lime 
plaster, the manufacture of lime partition 
blocks hnd the extended use of lime in both 
asphalt and concrete roads are announced 

by the association’s research organization. 

• 


• « 



T HE National Lime Association sandwiched* an 
open meeting between the executive sessions 
(which are open only k) National Lime Associa- 
tion members) during its fifth annual convention in 
New York City, June 13 to 15. The effort was distinctly 
worth while. It gave a picture of the activities of the 
National Lime Association and of the excellent research 
work which f is being earned out. 

President Charles Warner presided, in the West Ball 
Room of the Hotel Commodore. In his opening remarks 
, he pointed out that the Lime Association was not aim- 
ing to* increase dividends this year or next year, but 
was working, for the lime industry 10 years from now. 
The association can never be a trouble-shooter for the 
inebistry. It must have a long-time vision to be of any 
service. # The president thfn introduced W. R. Phillips, 
general manager of the National Lime Association, who 
briefly oiftlined the work and the organization *of the 
association. He enunciated the policy of the manage- 
ment of the association as being that of specializing in 
Veveral of the most important problems and of making 
an intensive, rather than an extensive, survey. Natur- 
ally, all efforts cannot be confined* qjong a few lines, 
but much better ^progress is made if problems are 
cleane^ up and finished. * 

Four departmeht reports were read by the men most 
closely associated with the various lines of activity. 
J. A. Slipher discussed the use of lime in agriculture. 
A slavey of twenty states showed that, in spite of 
intensive campaigns 1m the part of universities and ex- 
periment stations, limestone has never been popular or 
widely used. Many reasons lie back of this unwilling- 
ness to adopt this material, the principal reasons being 
practical ones, in that the use of limestone does *not 
fit in well w\th conditions of work on a farrri. Mr. 
Slipher reported an increased use of burnt lime, 
pointing to a still greater use in time to come. 

. , R. P. Brown discussed the work of the construction 
.department, and interesting figures were read which 
showed an increase ef 48 per cent in the tonnage of 
lime used in building in 192<! over 1921. 

' W. A. Freret took up the use of lime in highways — 
both in their construction, whether they be of asphalt 
or of concrete, and in the painting of objects along the 
side of the road and the borders on the roads, to make 
driving at night easier. 

M. B. Holmes, chemical director of the association, 
outlined the activities of this department, including a 


brief resume* of the work done by the Fellows of the 
National Lime Association in the great, institutions 
where these Fallows are located and by the central 
laboratory of the National Lime Association. 

Following this, two papers were presented on manu- 
facturing subjects. The first was by Oliver Bowles, 
mineral technologist, U. S. Bureau of Mines, and re- 
cently appointed head of the New Brunswick Experi- 
mental Station, which is to be devoted to non-metallic 
minerals. Mr. Bowles announced that one of the men at 
this laboratory would undoubtedly be placed principally 
on the utilization of limestone quarry waste. 

Heat Losses in Limekilns 

The second was by V. J. Azbe, on the heat loss In 
limekilns, great deal of trouble in lime plants comes 
from the improper proportioning of fuel and air. CO, is 
a very significant figure in boiler gases, but it is even 
more significant in limekilns, for the percentage of CO, 
can be tied in very closely with the production of lime 
per ton of coal. For example, with 25 per cent CO, 
in the waste gases from the kiln£ a production of per- 
haps 3 tons of lime per ton of coal is indicated, whereas 
with 31 per cent CO s a 5 to 1 ratio is approached. 
Similarly, the loss of lime output can be determined 
by oxygen analysis, 2 per cent being about the optimum. 
An additional loss of heat, due to the twithdrawal of hot 
lime, is accounted for and estimated from another 
chart, tha temperature of the lime being variable and 
the amounts of loss bpjng due to the quantity of lime 
removed and ‘the temperature. In addition to the 
losses already enumerated, there is an additional radia- 
tion loss which can also be estimated. 

4 S 

Lime Partition Blocks— A Remarkable Advance 

The amazing story of the manufacture of lime parti- 
tion blocks was told by Mr. Freret and W. E. Emley 
of the Bureau of Standards, illustrated with motion 
pictures of the machine in operation, taken in the plant 
of the International Clay Machinyy Co., where the 
machines for manufacturing these blocks are being con- 
structed. Investigation was started on March 3, 1923, 
and completed blocks were tested in the Bureau of v 
Mines during April, s 6 that the association can plead 
“guilty” of efficiency of ike first Srder in conducting 
this interesting preliminary work. Thirty different 
types of blocks were manufactured, containing lime 
putty, lime hydrate, ground wood, wood shavings, 
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asbestos and nther materials iji widely varvine oro- 
portions. The manufactured blocks will compete 'with 
gypsum blocks and with clay tile. In the test of the 
tyreau of Standards the lime blocks were found to be 
in general, hekvier than gypsum but lighter than clay’, 
stronger than gypsum but again not as strong as clay! 
both in transverse and compressive strength. They have 
a greater absorption than clay *but considerably less 
absorption than gypsum, and the permeability is so low 
that the block. would probably have to be scored in order 
to hold plaster well. # 

Quick-Setting Lime Piaster • * * 

• 

Perhaps the most dramatic story of all was that on 
quick-setting lime plaster. The investfgation has been 
under way somewhat less than 6 months at the present 
•time. What was wanted above everything else was a 
• lime plaster that would set quickly and comparably 
with gypsum plaster. Lime plaster requires about 20 
hours to set, whereas gypsum .plaster siets ir^ about 4 
hours. The work was carried out along very compre- 
hensive liras. One Fellow of the association working 
under R. T. Haslam at M.I.T. studied merely the com- 
pounds of # lime, water and carbon dioxide. Another 
Fellow, under F. C. Mathers of Indiana University, 
undertook an Edison research to determine what mate- 
rials, if any, would hasten the set of lime plaster. The 
third Fellow, under J. R. Withrow, of Ohio State Uni- 
versity^ studied the effect of burning conditions on time 
of set. 

Professor Mathers’ work met with a considerable 
measure of success, inasmuch as several methods of 
decreasing time of set were worked out. The first 
, jvas by the addition of carbon dioxide to not over 5 
per cent by weight. The second was by the addition of 
a water-soluble sulphate,. ferric, magnesium and sodium 
sulphates being among the best. A mixture of 60 parts 
calcium oxide, 61 parts of water, 1 part of ferric sulphate 
and 3.6 -per cent of carbon dioxide set in half an tyiur, 
as against 20 hours for a straight lime process. It is 
a simple matter to retard these quick-setting plasters 
as is done in the c’ase of gypsum plasters, pure sugar 
being used in experimental work. 

Professor Withrow reported that no relation between 
the time t>r temperature of -burning and the set of lime 
plaster Could be determined. Professor Haslam’s re- 
port was an exceedingly interesting physical chemical 
study of the compounds that exist between calcium 
oxide arid water, calcium oxide and carbon dioxide, and 
calciilm oxide and carbon dioxHe and water. Two gen- 
eral methods were adopted in carrying out this work. 
One was the study of a physical property of compounds 
> or mixtures to see at what point a definite change of 
this particular property indicated a change in compo- 
sition. The other method was to make the compounds 
themselves in several different ways, and then by 
faalysis determine whether a new compound had been 
prepared. 

Plotting data obtained from the literature On the solu- 
bility of lime, a transition point was noted at 60 deg. 
All attempts, however, to prepare a di-hydrate or a 
higher hydrate of lime failed, and on a redetermination 
of* solubilities no transition point was noted. Also the 
vapor pressure jotted as the logarithm against the 
reciprocal of the temperature showed no breaks in the 
cum, indicating a single compound, the mono-hydrate. 
Similar results were obtained with calcium carbonate, 
only one compound being recognised. And, finally, the 


system CaO-itjO-CO, was studied on hath the acid and 
basic side of equilibrium and at absolute neutrality, 
three compounds being established. • 

Data on Quick-Setting Lime Plaster Summarized 

In bringing together all the data related to the work 
on quick-setting linje plasters, G. J. Fink, research 
chemist of the association, stated that 2,000 mixtures 
had been investigated, using 220 Addition agents in 
varying • amounts and combinations. The tests made 
usually consisted of time of set, workability and tensile* 
strength. Note was taken over the period of harden- 
ing, o! shrinkage, water absorption, etc. The plaster 
was taken to be satisfactorily hardened when it showed 
a penetration of 2 cm. of the Gilmore needle. 

The classes of substances tried out as addition agents 
includb: oxides, with especial refeftnce to those of lead 
and iron; oxidizing agents, such as calcium hypo- 
chlorite; acids; various siliceous materials, including 
infusorial earth, asbestos, .etc. ; greases and oils; and 
fifially such unclassified materials as phenol compounds, 
sulphite waste liquor and caybon black. 

Several materials were found to increase the strength 
of the plaster. Portland cement, calcined gypsum, 
cryolite and calcium chloride are included in this list. 
Carbonates in general impart the same property, while 
lead acetate affects plaster in this way to a remarkable 
degree. * f 

The results with regard to those materials that* re- 
duce the time of set indicate that cement clinker, 
calcium aluminate, or a combined addition of inorganic 
sulphate with carbon dioxide, gives greatest • promise 
in bringing about the effect desired. While a plaster 
containing 25 per cent of cement required 21 hours 
35 minutes to set, the time was reduced to 5 miputes 
by the addition of MgSO^nd CO, in relatively small 
proportion. In some cases the acceleration brought 1 
about was so great that the use of a retardei Was found 
to be necessary. Gypsum or sugar in smalrjuantities 
was found to be most satisfactory for this purpose. ^ 

The following combinations were suggested as beigr 
most likely to yield satisfactory results upon commercial 
development: iime and calcined gypsum; lime and 
Portland cement; lime and calcium Ruminate; lime and 
cement clinker; hydrated lime and ground quicklime; 
lime and an inorganic sulphate (with*the possible addi- 
tion of CO,) ; lime frnd a dry silicate; lime And an in- 
organic carbonate; lime and a soluble alunflnate; lime 
and cryolite; lime and a substance containing tannin. 


Lime in Agriculture 

A bulletin, “Lime in Agriculture,” has been prepared 
by the dominion chemist, I fr. F. T. Shutt, in response 
to many inquiries from Canadian farmers, respecting 
the application of lime and the relative merits of lime, 
ground limestone and other related substances. Dr. 
Sehutt points^out that there is a use and misuse of ligie 
and that, unless rationally employed, the immediate 
advantages may be followed by decreased yields due to 
soil impoverishment. On. the other hand, lime and car* 
bonate of lime, if correctly used, are of much bdhefit» # 
increasing crop production without impairing the poll’s 
fertility. The author states that the exclusive and, 
excessive use of the more caustic forms (quick and* 
slaked lime) must inevitably lead to exhaustion of 
fertility, as they act as stimulants, setting free, but not 
adding to, the soil’s store of plant food. 
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Abatement of industrial Stenches by Means of 

, Activated Carbon 

A Review pf Previous Efforts at Eliminating Industrial Stenches 
and a Description of an Installation Using Activated tarbon That - 
Successfully Cured the Stench Nuisance in a Rendering Plant 
* 

^ § — 

# t t 

By Arthur B. Ray and N. K. Chaney 

f Union Carbide & Carbon Rmmrch Laboratories, Inc., Long Island City, N. V, 


I NHERE are many industrial processes which un- 
t avoidably giv$ off objectionable odors or sapors. 
* Many of us are familiar with the particularly 
obnoxious odors given off from the processes of render- 
ing slaughter-house waste and other waste fats to 
recover tallow and have noted from time to time /he 
publicity given to controversies between the health 
authorities and the operators qf these processes. Other 
industries rather well known by reason of their odorif- 
erous byproducts are the glue, fertilizer, soap, varnish 
and hide-treating indus- 
tries. There are also nu- 
merous chemical plants* 
which not !>nly give out 
foul odors but in some 
cases more or less toxic 
• vapors and gases. 

In many cases, plants 
which give off particularly 
obnoxious odors and fumes 
are'located in isolated sec- 
tions as* far away from* 
habitation as possible. 

But obviously such an en- 
forced Isolation is rarely 
Economical, so the operat- 
ors of these plants have 
tried to satisfy the health 
authorities by various at- 
tempts at abatifig the 
nuisan&i. * , 

Where these processes 
are operated and attempts 
are made to abate +he nuisance, it is customary to cover 
or hodd the container* and apparatus in which the proc- 
esses are carried out, and by keeping a positive suction 
upon them by means of suction blowers to prevent the 
immediate dissemination of the objectionable odors and 
vapors. This protects the< operators and persons in the 
immediate vicinity of the apparatus. The question then 
arises as to wflat disposal to make of the air laden with 
obnoxious fumes and vapors. 

Various methods of disposing of thi^ foul air have 
b0en suggested and tried. One of the simplest schemes 
Is merely to pass th^air into the tall stack from the 
boilers, the idea being that by 'mixing the foul air with 
the*hot combustion gases from the boilers, some of the 
foul material will be destroyed and the rest disseminated 
in such a tenuous form as to cease to be a nuisance. 
# Unfortunately, such a simple scheme does not satisfac- 
torily solve the problem in the large majority of cases. 

Paper presented nt the Wilmington, Del, meeting of the Amer- 
ican lnatltuto of Uhemical Engineer*, June 20-28, 1923. 


•Very little of the foul matter is destroyed in such a 
process and although the concentration is reduced, the 
nuisance is rfot abated, as many inhabitants of sections , 
adjacent to rendering plants can and do testify vigor- 
ously. Putting the foul vapors into a stack really aids 
in theif* dissemination over wider areas. 

Passing the air laden with foul matter through water 
sprays has been tried, but, except in certain cases where 
the objectionable matter such as acid fumes, etc., is 
readily soluble in water, this procedure is 6 f practically 
no value. In some cases 
attempts have been made 
to mask or neutralize the 
foul odors given off from 
certain processes by in- 
jecting into the foul air a 
volatile material having a 
pleasant odor. Some of 
the volatile materials used 
are claimed to disinfect’ 
the air as well as mask the 
foul odors. In other cases, 
the foul air is passed over 
pots in which sulphur is 
burned or tar is boiled and 
tjius is mixed with sulphur 
dioxide or tar fumes with 
the idea of reducing the 
obnoxiousness of the odor. 

A recently developed 
process attempts* to render 
the foul patters innocuous 
by causing them to react 
with chlorine. In the successful operation of <this proc- 
ess, a careful adjustment of the proportion of chlorine 
and foul matter must be maintained, since either an in- 
sufficiency or an excess of chlorine is. undesirable. It is 
obvious that such a process can tye operated only under 
constant ^supervision. As a matter of fact, it was de- 1 * 
veloped and intended to be employed in connection with 
large city garbage and waste disposal plants. 

An Activated Carbon Installation That 
Proved Satisfactory 

It is evident, therefore, that the methods discussed 
are either ineffective or too complicaf^d for general use. 
If a rendering plant, for instance, could not by these 
known means cease to pollute the atmosphere with foul 
odors when ordered by the health authorities to do so, 
it had no alternative but to shut ddwn. This was the 
situation exactly when we were asked by the officials 
of a rendering plant to devise some means that would 
permit the plant to operate without disseminating 


Industrial activity is egocentric and breeds 
forgetfulness and lack of consideration of the 
rights of others. Sometimes it becomes nec- 
essary for sluggish law to take a hand. So 
arose employers’ liability and workmen’s com- 
pensation. This other problem of industrial 
stenches has crept into that category too. 
Their economic elimination, whether on ac- 
count of compulsion of law or as an expres- 
sion of a more genial spirit, will be a great 
public gain. A technical problem that bears 
• directly upon public happiness and comfort! 
This article discusses a suggested solution of 
wide 'application and great promise. It is a 
significant signpost. 

1 . ■ * — - 
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the foul odors, whfch had prompted the order to abate 
the nuisance or shut down. 1 


It .was an emergency, and we acted accordingly bv 
hastily designing, with very little data to guide us an 
installation which was rather crude from an engineering 
standpoint but which we thought would solve the prob- 
lem. It did. The fumes and odors from the rendering 
kettles are caused to pass into a bed of, activated carbon 



FIG. 1 — DIAGRAMMATIC LAYOUT OF STENCH-ABATING 
INSTALLATION USING ACTIVATED CARBON 


which absorbs them completely. When the carbon, 
after use ( /or some time, becomes saturated with the 
impurities it is revivified in situ ancf used for another 
period. 

After the erection of the installation in October, 1922, 
the plant officials and the town authorities expressed 
their perfect satisfaction with its operation. 

Type of Activated Carbon Employed 

The activated carbon successfully used in the installa- 
tion is a granular, highly activated coconut charcoal of 
around 8 to 14 mesh. This carbon is the best for the 
purpose because (1) it has a high absorptive capacity 
for odors and vapors; (2) it selectively absorbs the 
organic and odoriferous substances in preference to 
water vapor; (8) it is mechanically str^hg and so re- 
sists crushing and abrading action; and (4) it is rela- 
tively dense so that a minimum volume has a maximum 
absorptive efficiency. 

Operation of Installation 

An elevation of the installation is shown in Fig. 1. 
Reference numeral 1 denotes a closed rendering kettle 
which is the source of the objectionable odors or fumes. 
Blower 2 draws the kettle fumes through pipe 3 and 
forces them through pipe 4 into chamber 5, where they 
are cooled by pissage through a water spray. A draw- 
off pipe is provided at the bottom of this chamber and 
leads to' a sewer. The cooled gases and fumes with or 
without drying then pass through pipe 6 to the purify- 
ing tower 7, which contains granular activated carbon. 
The gases from which all obnoxtous matter has been 
removed by the activated carbon are then discharged in 
the air through pipe 8. * 

When it becomes necessary to revivify the carbon, it 
may be heated by any suitable means, but preferably 
•by passing steam through it, to cause it to release the 
impurities it has taken up. In the installation shown, 
steam under 15 to 25 lb. pressure enters through pipe 9, 
passes downward through the carbon and out through 
pipe 10. The discharged steam is run to condenser 11 
and the condensate trapped off into a sewer. Any 
uncondenaed steam or other vapors and fixed gases are 
passed through gipe 12 into the firebox of the boiler 
used in generating steam for the plant or are otherwise 
readily burned under conditions to insure complete com- 
bustion. The revivified carbon is cooled by passing 
cold air or water through it and is then ready for 


• % 

re-use. If deSired, the carbon may.be dried by passing 
air through it while it is hot. 

The details of construction of the carbon tower em- 
ployed in the emergency installation are as follows: 
The cylindrical container of 4-in. steel i* provided with 
a horizontal partition in grid form in its lower portion. 
On the grid are placed a 4-mesh galvanized iron wire 
screen and a 20-melh brass wire cloth to sypport the 
carbon. Similar screens are placed on top of the carbon 
to prevent particles of carbon from being carried up- 
ward «by the ascending gas current. The top screens, 
are weighted and freely movable so that they may fol- 
low the charge if it settles. Valves control the inlet 
ami outlet of gases and are closed during the revivify- 
ing operation. Other valves control the inlet and outlet 
steam or hot water used in revivifying the carbon and 
are closed during the absorbing operation. A dr^w-off 
pipe with valve is also provided in the base of the 
tower. A 6-in. flanged pipe is provided for withdfawing 
the carbon at any time. The tower is jacketed with 
heat-insulating material to reduce radiation losses dur- 
ing revivifying operation. The tower as it appeared 
installed is shown in Fig. 2. 

General Principles Applying to Any Installation 

It is obvious that the dimensions and details of con- 
struction of the carbon container and the general 
arrangement of the apparatus may be varied to meet 
the needs of a particular installation. * The amount 
of carbon used and the depth of layer may be varied. 
A number of small towers may be used in series or 
parallel. The foul air may be sucked through instead 
of blown through. The foul gases may be cooled by 
passing through coils externally cooled by air or water. 
If cooled by passage through a water scrubber, the gases 
may be dried by passage through a drying agent* such 
as lime or calcium chloride.* It is pointed o’ut, however, 



FIG. 2— ACTIVATED CARBON ABSORBER (CONTAINS 1,000 
LB. OF GRADE 4 CARBON, *-14 MESH) 
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that drying la f noi t necessary, since the carbon selec- 
tively absorbs organic vapors and particles in prefer- 
ence to water vapor and t wiII, therefore, effectively 
purify foul air which carries a large amount of water 
vapor, . * * 

The particular installation described was not designed 
for continuous operation, because the plant is not oper- 
ated continuously. There is ample time at 1 this plant 
for revivifying the carbon and getting it ready for 
re-use between the operating periods. However, if 
continuous operation is desired, the carbon tower may 
be duplicated and suitable connections and valves added 
so that one tower may be in operation while the' carbon 
in the other is lying revivified. 

The length of time which the carbon may be in serv- 
ice before it becomes saturated with the foul substances 
and /nust be revived will, of course, depend ujlbn the 
amount of foul materials passed in per hour. The 
capacity of the carbon for absorbing and retaining the 
foul materials is very large. It will take up and 
retain more than 50 per cent of its weight of certain 
vapors. So, since the actual weight of foul materials 
in the air is usually very smaH, the carbon will remain 
effective for a considerable time. At the installation 
described, it has been the practice to revivify the carbon 
once a week, but the indications are that the carbon 
is not saturated by a week’s use, and that the periods 
between revivifications could be longer. 

No Attention Necessary 

The installation requires no attention during opera- 
tion. The only power required is that necessary for the 
operation of the suction blower which keeps a suction 
on the kettles, etc., and which forces the foul air 
through the bed of ctfrbon. The resistance of the car- 
bon to the passage of air ;s of course dependent upon 
the depth* of bed and volume of air passed per sq.ft, 
per minuta. It has been determined by actual* plant 
operation hat the pressure drop through a bed of 8 to 
14-mesh harbon 5 ft. deep is approximately as follows : 

S 2-25 lb- when 75 cu.ft. per sfl.ft. is passed, 

1.25 lb. when 50 cu.ft. per sq.ft, is passed, and 
0.6 lb. when 25 cu.ft. per sq.ft, is passed 

The passage of 150 cu.ft. of air per 1 minute through 
a cylindrical bed cff 8 to 14-mesh carbon 5 ft. deep 
and 8 ft* in diameter will require a pressure of around 
0.5 lb. This rate is sufficient to kjep a positive suction 
on 'several * vats or kettles, for instance, and can be 
obtained by the use of a small Roots positive blower 
or other suitable blo^ef. 

The total cost of operation includes the cost of oper- 
ating the pressure blower, supplying, if necessary, 
cooling water to fool the air and vapors before they 
enter*the purifief, heating the carbon in the revivifying 
process by introducing steam or hot water or by other 
means, and coding the carbon by passing cold air or 
water through it. Without going info details, it is 
obvious that the total operating cost is v^ry small. 

‘ * Conclusions « 

We have demonstrated that industrial stenches can 
be effectively abated by the use of a simple installation 
.employing activated carbon as the absorbing medium. 
Highly activated granular coconut charcoal is the type 
. of carbon successfully used. The original cost of the 
• installation is not large and the operating cost is very 
small. The installation requires no attention except 
during the periqri$lj(tt2 revivification,, which is 'carried out 
by simply heattaff thi carbon in situ bv steam or other 


means. The signal success of the installation now fa 
operation leads us to believe that the principles employed 
in this case may be applied to solving similar ^rhfrlems 
at other plants arid may be of real value to those ijHtys- 
tries which are so unfortunate as to have Mjbnoxious 
fumes and odors for disposal. With such an installation 
available, there is no reason why any industrial process 
should be operated so 1 as to pollute the atmosphere with 
foul odors. 

The authors desire to express their appreciation of the 
engineering assistance given by H. D. Edwards, of the 
Linde, Air Products Co. t> 


Glass Wool Heat Insulation in Europe 

* Data on glass wool, a heat-insulating material prac- 
tically unknown in this country but coming into inten- 
sive use in Europe, are given by A. D. Saborsky in an * 
article in the May, 1923, Journal of the American 

Ceramic % Society. 

Tn the first machines developed for the manufacture 
of glass wool, the tips of a number of horizontal glass 
rods were melted by rotating them in gas flames and 
the drops thus formed were carried to the purface of a 
revolving drum upon which the threads of glass were 
wound. Breaks had to be renewed by an operator, of 
course, and the obvious improvement of supporting the 
rods vertically so that the threads would be self-renew- 
ing was delayed for a long time. The high cost of thin 
rods next directed efforts toward the use of scrap glass 
as raw material, and the present method is to melt scrap 
in a tank provided with a number of small openings in 
the bottom through which the glass flows to form 
threads which are wound up as before on drums. Drop}? , 
are thrown off by centrifugal force so that only light 
wool accumulates on the drums. To insure steady flow, 
the openings may be heated with individual electric 
coils, or air pressure may be put above the molten mass. 

In € a factory under construction in Dresden, Saxony, 
every furnace will feed three vats of 200 openings 
each. From present production figures it is estimated 
that about 6,500 lb. of wool will* be produced in 24 
hours. The help required would be two spinners, one 
melter and one helper per furnace, which would result 
in an output of almost 70 lb. per man-hour. The fuel 
consumption is 32 cu.ft. of artificial gas per ty>und of 
wool. Glass wool insulation is sellifig fOr 12c. per 
pound and the writer estimates the manufacturing cost 
at about 2\ to 3Jc. per pound. 

The product is cut oflKhe drums, carded and loosened 
up by hand. It weighs about 13.8 lb. per cu.ft. as against • 
an average of 156 IK for solid glass, so that it contains 
.approximately 90 per cent dead«*air cells by volume. « 
It may be exposed to temperatures far above the melt- ’ 
ing point of the glass when used in insulating very hot 
. pipes — for, example, the exhaust pipes of heavy oil en- 
gines— and the only effect will be the baking or melting 
of a or 1-in. layer directly in contact with the 
heated surfaces, the rest of the wool being unaffected. 

Glass wool may be applied in severol forms, the most 
common being bands | to I-in. thick? and 2 to 10 in. 
wide. Larger pipe line and other objects are often ih- 
sulated by first surrounding them with coarse wire mesh 
in a position representing the outline of the finished 
insulation. The space between is then simply stuffed 
with the wool. For locomotives, boilers, etc*, where the 
insulation has to be removed periodically, mattresses 
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Co-ordinating Colloid Data 

First National Symposium on Colloid Chemistry at 
University of Wisconsin Affords Oppor- 
tunity for Interchange of Views 

F ROM MANY ANGLES, the Symposium on Colloid 
Chemistry held under the auspices of the University 
rf Wisconsin at Madison June 12 to 15 was unique 
imong, scientific gatherings in this country. Forces of 
attraction brought into play by the interest taken in 
colloid chemistry at Wisconsin and the presence of Pro- 
fessor Svedberg drew together more than a hundred 
enthusiasts normally dispersed throughout the country. 
For 4 days the theories and facts of colloids were dis- 
cussed without interruption. Papers for the program 
had been carefully chosen and ample time was given for 
presentation and discussion, points that contributed in 
no small measure to the great success of the meeting. 
Papers were limited to 40 minutes, but discussion was 
unlimited and in many* cases exceeded the time of 
presentation, it was recognized that one of the most 
valuable features of such a gathering lies in the free 
exchange of views among men of varied experience. 
The symposium attracted engineers and biologists as 
well as men interested in plastic^ and in agriculture, 
and the important thing is that each was able to help 
the other. In addition, there were the stimulating 
criticisms and suggestions by Professor Svedberg. 

The University of Wisconsin is planning to publish 
the papers and all the discussions as a special mon- 
ograph, copies of which may be reserved by notifying 
Prof. J. H. Mathews, chairman of the department of 
chemistry, University of Wisconsin. Further recogni- 
tion of the important start made by Wisconsin is to be 
found in the decision of the colloid committee of the 
National Research Council to hold a second symposium 
next June at Northwestern University. 

From what haa» been skid it should not be inferred 
that the weighty deliberations precluded social features. 
Madison affords most delightful natural surroundings 
for «ueh a gathering and the Wisconsin hosts provided 


an automobile excursion, launch ride, picnic supper 
and other entertainment. The total attendance was 
about 250. 

Turning to the technical program, this was opened 
by Professor Birge of Wisconsin, who expressed the # 
hope that through such meetings it might be ’possible 
to co-ordinate and simplify the facts of science, Which 
are increasing at such a rapid rate. The papers 
presented are given in abstract in the following 
paragraphs: . » * 

Properties op Sols and Gels 

Studying the thermochemistry of sulphuA^ols, F. L, 
Browne found that the heat effects of coagulation of 
colloids are due to interaction of ions, not' to energy 
changes accompanying *the changes of aggregation, 
Accurate measurements were made with an adiabatic 
calorimeter with NaCl, KC1, MgCl, and A1C1,. Thej 
are particularly interesting because? they are reversible 
With NaCl a greater heat was observed o* partia 
coagulation than on complete coagulation. With AIC1 
no heat was evolved *on coagulation for either lergS o: 
small particles. • 

A study of precipitation of lolp by alcohol led Prof 
W. D. Bancroft to suggest that our values for the singl 
potentials of metals may be in error by as much as 0.7 % 
in certain cases. Dr. Bancroft and T. B. Nichols alt 
noted that camphor peptizes ^yroxylin^nd has nofteffec 
upon its freezing point unless water is present. 

H. N. Holmes advanced the “brush heap*’ structur 
for gels. An analogy is the “false gel” found by th 
crystallization of 4 per cent caffein from waten giVin, 
a mass of interlocking crystals and water Whicn ciuHb 
inverfed without flow of the liquid. The fibrous strtrt 
ture of cotton still e»ists in guncotton and can b 
observed by precipitation with alcohol. Various f^etl 
ods of making gels were illustrated. A new, silica 
precipitated by nickel chloride was found to adsorb 
per cent of its weight of benzene vapor. This paj)< 
was followed by an experience meeting on gels. ‘ Lat« 
in the week H. B. Weiser outlined the factors ittfh 
eming the formation of inorganic ieliies. Coagulaf to 
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at proper rate wis found to be important, .although the Wilson’s review of the applications of the Donnan equi- 


H-ion concentration was not.< 1: the Inajority of cases librium. Other papers included were those of Dr. J. 

if ta knnflfi/iin ! i.' _*IJ * I il I.L.. L Loeb, on the relation between various properties 0 and 

the H-ion concentration; J. H. Mathews aq4 W. 
Rowland, on calorimetric studies to determine whether 
protein behavior on the addition of electrolytes da due 


it is beneficial to mix cold 'and then raise the tern 
perature. # , # 

' Demonstration op Colloid Technique 


Recent advances in colloid chemfctry have been made 
possible by improved apparatus and technique, factors 
that were demonstrated Tuesday afternoon by Prof. 
f The Svedberg. The ultra-microscope, sedimentation 
and deposition of gold on small colloid particles as nuclei 
are used in determining particle size. Distribution 
curves are established by the sedimentation balance 
and by photography. Shape is studied by X-ray meth- 
ods and by polarized light. The charge on proteins is 
determined by cata^horesis experiments, using # their 
fluorescence in ultra-violet 
light to follow the moving 
particles. A recent im- 
provement i n electrical 
methods for preparing 
colloids consists in inclos- 
ing the arc in a quartz 
tube and blowing through 
nitrogen. Professor 
Svedberg’s apparatus was 
shown on slides and after 
the 0 m e e t i if g s his re- 
searches at the university 
were described in the 
lftborat xies. 

Problems of adsorption 
from the standpoint of 
catalysis were eonsid&*ed 
by ?rof. H. S. Taylor. 

• The heat iff adsorption of 
hydrogen on nickel is cal- 
culated to«fie 13,000 calo- 
ries,^ vaFue which agrees 

^^t,h calorimetric measurements. Since the heat of va- 
porization is 450 calories, something more drastic than 
liquefaction must occur during adsorption. 

R. E. Wilson called attention to tht* importance in 
lubrication work of* studies on solutions which give 
abnormal* surface tensions and whose surface films may 
be considered as plastic solids. t 

It was pointed out by E. F. Burton that the Helm- 
holtz double layer is not applicable to colloid systems in 
general? since the paiticles are charged and do not 
come in contact with one another. For concentrated 
colloid systems the^calculation of Avogadro’s number is 
not valid, because the particles exert a force on one 
another which fs not considered in the equation. 
Charges are neutralized and Brownian movement 
slowed down before coagulation. 

A new theory of emulsification was enunciated by 
I* ref. J 4 Hildebrand. Emulsifying agents form a 
m&riomolecular layer at the interface with the polaij part 
in the water and the pon-polar part in the oil. The 
relative atomic volumes of the two parts determine the 
radiuw of curvature, which in turn determines whether 
*the water or the oil is to function as the dispersed 
phase*. 


In any field wlvere a largtf nunfber of 
workers are pursuing various lines of en- 
deavor, nothing is more conducive to* real 
progress than an occasional opportunity for 
free exchange of ideas. Such an opportunity 
was afforded those interested in colloid chem- 
istry by the symposium on this subject held 
under the auspices of the University of 
Wisconsin and the results have so far ex- 
ceeded even the most optimistic expectations 
that a second symposium has been arranged 
for next year. Accordingly, we may predict 
a rapid yet co-ordinated development of 
colloid chemistry in this country, a develop- 
ment which will reflect great credit upon the 
forward-looking originators of this filan. 


to chemical action or qdsorption ; M. H. Fischer, on the 
theory of lyophific colloids; David &lein, on the condi- 
tions necessary for the commercial production of 
enzymic and animal glandular products; I.*I. Ostromuis- 
lenlkii, on the relation of colloid chemistry, particularly 
adsorption, . to medical therapy; A. \V. Thomas and 
Lucille Johnson, on mutual precipitation which is caused 
by chemical reactions between ions adsorbed on the 
sprfaces of the oppositely charged particles. R. H. 
Bogue discussed the conditions affecting the hydrolysis 
• of collagen to gelatine. * 

Digestion of various hides 
at different temperatures 
and different p„ values, 
followed by analysis for 
free amino grohps throws 
light on the mechanism. 

Of the paperu presented 
on Friday,* that of Jerome 
Alexander is already fa- 
miliar to our readers 
through the series of ar- 
ticles on the “Colloidal 
State in Metals and Al- 
loys” published in Chem . 

& Met. from Jan. 11 to 
Feb. 1, 1922. E. B. Spear 
discussed the many phases * 
of the rubber colloid sys- 
tem, the influence of com- 
pounding ingredients on 
physical properties and 


* milling studies made 

possible through rapid acceleration at low temperatures. 

Experiments on photographic behavior were reported 
by S. E. Sheppard. Photographic emulsions of iden- 
tical grain distribution behave differently. Svedberg’s 
method of determining the percentage of developable 
grains has been of great service in this field. § The de- 
velopment nuclei are scattered at random and it is 
important to know whether or not they exist prior to 
exposure, and if so, whether they are all of equpl sensi- 
tivity. Apparently the nuclei are colloid particles dis- 
tributed through the haKcle crystal rather than crystals 
distributed through Jhe colloid gel. It is impossible 
to distinguish between the classical theory and the 
quantum o£ light from these expefiments. 

Agricultural applications were considered by R. 
Bradfield and R. A. Gortner. 


* Lively Discussion on Protein Behavior 

Thursday’s program on protein behavior and allied 
subjects brought out some lively discussion, particu- 
larly that on the ionic theory which followed J. A. 


Hardness of Very Hard Steel 

An attempt has been made by the Bureau of Stand- 
ards for the past 3 or 4 years to obftain a very hard 
steel ball which will carry the load ol 3,000 kg. in a 
Brinell testing machine when working on very hard 
metal, but up to the present without success. Tungsten 
carbide has been suggested, but it has been impossible 
to obtain this material in suitable condition in either 
this country or Germany. Recently a very hard vana- 
dium steel made at the bureau’s laboratories has been 
tried and shows promise of success. 
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Steel Treaters Meet at Bethlehem 

• * • 

Regional Meeting Well Attended — Toughness of J^jteel Measured at Normal 

and Low Temperatures — Cracking and Bursting of Steel Tools Thor- 
oughly Discussed — Comprehensive Study of Case-Hardening Practice 


Editorial Staff Report 


A NOTHER very interesting and successful meeting 
j\ was held the American Society for, St$el 
L jL Treating, at Bethlehem, Pa., June 14 and 15. 
•Participating in this gathering were all the local organi- 
zations in the Eastern states, which sefit about 100 of 
their members to enjoy the technical sessions and the 
.inspection of the Bethlehem Steel plant. # Five impor- 
* tant papers were presented and discussed ; space limita- 
tions permit us to summarize but three of these. 

Brittleness of Cold Metal • 

Dr. F. C. Langenberg and his co-workers at the 
Watertown* Arsenal have been engaged in a lengthy 
investigation of the impact strength of several steels, 
when tested at temperatures ranging from 80 deg. 
below zero, F., to 1,000 deg. He presented an account 
of this investigation as far as it compared the impact 
strength of steel at normal and cold temperatures. This 
is a matter of considerable importance. The behavior 
f rail steel and railroad axles in very cold weather has 
een exhaustively studied, but it is seldom realized that 
lotor cars or trucks may be called upon to resist heavy 
hocks in the coldest weather, or that airplanes may hop 
ff on a hot summer day and rapidly mount to a sub- 
arctic temperature. 

A large Charpy impact testing machine was used, 
specimens 3 cm. square with the usual round-bottomed 
mtch were broken. Temperatures from 0 deg. to 50 
leg. F. were obtained by working with windows open in 
vinter; lower temperatures were had by immersing'the 
lample in an acetone .bath, to which CO, snow was 
idded. When the specimen had maintained the desired 
:emperature for some time, it was withdrawn quickly 
ind tested; the operation required about 10 seconds, 
md the temperature of the specimen changed no more 
than 4 d$g. F. during that time. 

In general it Jb found* that the impact resistance of 
steels, both annealed and heat-treated, is very low at 
low temperatures. With rising temperature, however, 
there comes a range when the toughness increases very 
rapidly, and at 200 deg. C. most of the steels that were 
heat-treated attain their maximum toughness. Anneal- 
ing generally increases the brittleness at low tempera- 
tures, and the piece has small toughness until tested at 
a materially higher temperature than the same steel 
when heat-treated. This is only another demonstration 
that alloy steels should not be used except in the heat- 
treated condition. Or, said in another way, coarse 
grained, banded ferrite will give considerably lower 
impact than finely disseminated ferrite. 

A nickel-chromium steel (S.A.E. 3220) and a carbon 
sjteel (S.A.E. 1020) used for case-hardened parts and 
heat-treated to give the conditions existing in a tough- 
ened core, are compared as follows: 

Temperature * 

Deg. F. 

—60 • • 


0 

+50 

no 


, Steel* No. — 

S.A.E. 3220 84, E. 1020 

420 111 

450 400 

470 WO 

540 460 

450 1,030 


The 'alloy steel has higher impact resistance at low • 
temperature, but the relation reverses at summer heat 
(although the carbon steel gave very erratic results 
under test) . The alloy steel is varying in tdughness 
at a rapid rate at room temperatures, so it is necessary 
to control this item in routine tests if they are to be 
consistent. # • 

Medium carbon 3i per cent nickel steel (S.A.E. 2335) 
and chromium-nickel steel (S.A.E. 3240) have quite 
similar impact properties when heat-treated; the latter, 
however, registers 230 ft.-lb. at — 80 deg. J ., consider- 
ably higher than the gun st^eel. 

Why Did It Crack? 

A discussion of that ever-present question “Why did 
it crack?" was presented by F. R. Palmer of the Car- 
penter Steel Co. in his paper, "Equalization of Internal 
and External Strains in Toof Steel.” Starting from the 
evident proposition that a steel cracks when the total 
of the internal and external strains exceeds the strength 
inherent to that piece of steel, he showed how many 
occurrences during manufacture of a tool cause* cumula- 
tive internal stresses of unsuspected magnitude. 

First, the steel may be defective when it leaves the 
maker — containing either internal bursts, pip$ or 
segregated impurities. Such occurrences, Jiave hap- 
pened. The chief danger here is the “internal notching 
effect? which causes concentrations of stitess in the 
region of the defect many times the average\:ro8S the 
entire section. Such defects can be made apparent bv, 
cutting off a slab and pickling it in 1 :1 HC1. w 

Second, even the best steel can be destroyed by a 
poor designer.* ^Especially should he avoid sharp 
corners at the root of notches and byways. Re-entrant 
angles and unbalanced sections (heavy masses adjoin- 
ing light wings) are sometimes necessary, but then 
the designer must tnake every effort to relieve • the 
stresses by proper proportioning of adjacent parts. 

Third, the act of machining puts strains ipto the 
surface layers of the steel, especially if the cutting tool 
is not in first-class condition or is overworked. 

These three effects may be cumulative and at times 
will crack the tool before it jgets to the hardening bath. 
But if any tool is the least suspicious, it should be care- 
fully annealed to relieve the internal stress as much 
as possible, so as to enter the hardening furnace in the 
best possible shape. 

Hardening* practice unavoidably introduces wy 
sever! strains in the metal. To minimise the danger, 
heating should be slow, and uniform so the entire tool 
will expand at the same rate; special care shoujd be 
exercised when passing the critical range, where a sharp 
contraction in volume occurs. In quenching it is ohtfioiui 
that heavy thermal and transformational stresses fflttsl 
occur, and it should he apparent that the steel tnusl 
be in the best condition to withstand the punishment 
if disaster is to he averted. ‘ 

yrhon iniiffinof temneratures by eye, the tendency H 
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to overheat the* stetl. * With pyrometric control, the formity, and to inspect rigidly upon r&eipt of ship- 


operator is more often likely to withdraw the piece 
before it Is hot enough. Water-quenched tools, cracked 
after underheatinjj, have a quite characteristic appear- 
ance: the corners shell off and the giece parts along a 
surface which apparently wa§ at equal temperature. 
The shelled-off corners are file-hank with good fracture, 
smooth afid finegrained; the core, however, never 
having been through the critical range, is coarse 
grained and Soft, 

* Appearances of cracked oil-hardened tools are some- 


ments. 

Several different steels of first quality and analyses 
usually put into carburized work were studied by 
Mr. Shepherd, varying the type of cement, time 
and the temperature. Carbon penetration wafc „deter- 
mined by analyzing successive shells, carefully machined 
from the surface: Most of the samples were carbonized 
24 hours at 1,600 deg. F. The results were presented, 
in a series of diagrams, and only the most general con- 
clusions can be noted here. 


what different. If the steel is defective, the, crack 
usually puns along the bar, following a segregated 
streak. If crackiifg is due to poor design, the cracks 
are regularly found in certain places and have regular 
directions and similar depths. If the tool shatters into 
a nurtiber of fragments it is usually a poorly hardened 
tool, reheated at too rapid a rate. Such a failure is 
an exaggerated grinding crack. The cracks originate 
during heating and oxidize, then split further during 
quenching. Such ruptured surfaces are partly oxidized, 
partly clean. • 

But suppose the tool to withstand successfully the 
quenching operation; it is obvious that the drawing 
operation should immediately proceed to remove* as 
much of the internal strain as possible without removing 
any more of the hardness tjhan necessary. A long, low 
draw is the Way to effect this desired end. The maxi- 
mum amount of softening caused by a tempering heat 
occurs in 15 minutes; it takes 5 hours or more to relieve 
quenching strains — draws of indefinite length do not 
damage {he quality of the piece. 

If any straightening is done, it should be done im- 
mediately after the drawing operation, while the metal 
is still warm. Any damage to the elastic properties 
, caused by*tfie overstrain of a straightening press will 
then correct itself while the metal is cooling. Ifj cold 
straightenj/fg must be done, the damage to the elastic 
properties may be cured by a short stay in boiling 
*S^iter. 

Finally, a perfectly sound tool may be cracked during 
grinding. Here Mr. Palmer distinguished two types 
t of troubles, grinding checks and gVinding cracks. 
Checks are only a feV thousandths deep an* are caused 
by too rapid grinding or rubbing against a dirty, dull 
wheel. (Wheels are rapidly foulet^if they are working 
on p'ieces the skin of which has been decarbonized dur- 
ing heat-treatment.) Grinding cracks, however, are 
much deeper, and repjesent the deepened check which 
opens up in a badly strained tool. 

Study of Carburizing 

An exhaustive # study of the carburizing process was 
presented by B. F. Shepherd, of the Ingersoll-Rand Co. 
i Since a considerable portion of their carburized work 
goes into air hammers and drills where it must resist 
not only, wear but very violent and repeated shocks, it is 
cl&fr that their metallurgists must be able to control 
tfcfet hardening operation within close limits. Their 
general practice is to avoid the dse of carbonized pieces 
if the part can be made satisfactorily of heat-treated 
‘alloy steel, despite 'the fact that it may be cheaper to 
machine the softer steel,- carbonize and harden. Since 
‘^carbonizing is a process that may be expected to mag- 
nify any defect in the oYiginal steel, it is good practice 
to keep the number of analyses at the minimum, obtain 
from the manufacturer whose metal gives greatest uni* 


* * t • 

Properties Which Should Influence 
Selection of Carbonizers 

In general, it f may be stated that a light compound 
afid one which does not settle when packed is desirable, 
since it is sole] by weight but used by volume. During* 
heat, the compound should shrink very little, and quite 
uniformly. To avoid discomfort to workers and clog- 
ging smqll openings in the metallic pieces, the material 
should be reasonably free from dust. It should not 
be too heavily “energized,” since such a compound will 
damage the finish of machined steel. Its thermal con- 
ductivity is always low, but the higher it is the less time 
is required to bring the work to heat. 

Home-made carbonizers of wood charcoal and BaCO, 
are not to be recommended for miscellaneous work. 
Their shrinkage is high, they pack badly, and are very 
dusty and dirty. If they must be used, it will be found 
that a mixture with 40 per cent carbonate gives no 
better results than a much lower proportion. 

Service is the real test of carbonized work; routine 
tests are quite indirect. Samples from each heat should 
be broken in a standardized manner and the depth of •' 
case and refinement of grain noted. Files and selero- 
scope may be used to test the hardness — the standard 
Brinell requires too much metal to be applicable to 
carburized work. Sclerc scope tests are usually quite 
high until the carbon drops to 0.50 per cent. File testa 
vary with the files, the method of testing, and the 
operator, but notwithstanding t‘his, f file testing is the 
usual method. 

Soft spots on hardened carburized pieces may be due 
to many causes. In good work on first-class metal they 
are quite rare. Mr. Shepherd said they had observed 
a few examples of the “abnormal structure” of car- 
burized, unhardened metal, described by E. W. Ehn, of 
Timken Roller Bearing Co. and blamed upon # oxidized 
metal. However, such abnormal structures as had 
been found at the Ing^?soll-Rand plant hardened per- 
fectly and uniformly, 
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Testing of Molding Sand 

In the issue of Chem. & Met for May 14, 1928, page 
860, a report of the Foundrymen's meeting at Cleveland 
contained some misinformation on the testing of mold- 
ing sand. It is reported that R. E. Kennedy of the* 
University of Illinois reported these tests to the meet- 
ing, but as a matter of fact the gentjpman who spoke 
was H. B. Hanley, chairman of the subcommittee <m 
tests. Furthermore, the quoted dimensions of tike mold- 
ing box are in error. Mr. Kennedy Informs us that 
the box finally recommended by the testing, committee* , 
is designed to five a hnr.2 Ic mg, 

while the height varies according to the amount the 
sand compresses after uniform ramming. 


* 
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What Is the Future of the Mixed Fertilizer? 

Use of High- Analysis Mixtures Held io Be Sound 
Policy in General Fanning and a Most Effective 
Supplementary Means of Increasing Crop Yields* 


By Firman E. Bear? 

Agronomist ' 


T HERE is rather general agreement among thdfce 
who have gi^en consideration to national problems 
that increases in the acre yields of crops are 
essential to our welfare. That the use (*f a well-chosen 
mixed fertilizer will result in a marked increase in the. 
productive capacity of almost any soil which has been 
. under cultivation for 25 years or more has been amply 
demonstrated by experiment station tests. Even in 
Liebig’s day the effects from the use of his chemical 
manures “excited the wonder of all whb passed by.” 
That the manure, clover, limestone and phosphate pro- 
gram can be made equally effective if not questioned. 
The fundamental error in many men’s conception of the 
problem of Unproductive soils lies in their assumption 
that its solution lies in the adoption of some me system 
of soil management. Undoubtedly it lies in the sup- 
plemental use of several systems, sometimes more of 
one, at other times more of another. 


• « 

result of the fertilizer treatment the analysis that gave 
the best return per acre when the test was initiated 
would not be likely to be the one that would be the moat 
effective 10 years later. The very exactness with which 
the experimental field test is repeated each year defeats 
in parbthe purpose for which it is^rdinarily intended. 
The soil is dynamic and not static. 

Flexible Fertilizer Practice 

Having these points in mind, it seems desirable to 
examine somewhat carefully another type of field 
comparison of fertilizers in which the quantities and 
analyses applied are more in keeping with what ex- 
perimental as well as circumstantial evidence indicates 
to be good fertilizer practice. Such a comparison is 
also available at Wooster, having been begun after some 
years of study of the results obtained frpm the te^ts 
previously mentioned. The data follow : 


Measuring Fertilizer Effectiveness 


A complete fertilizer is usually more effective in in- 
creasing crop yields than is acid phosphate or any other 
single ingredient of the fertilizer when used alone. This 
* is rather generally accepted as a fact and is supported 
by a large amount of experimental and <jfccumstantial 
evidence. Choosing an example from the long-continued 
and carefully conducted field tests on the experimental 
farm at Wooster, Ohio, the following data are presented 
as being of interest in this connection : 


EFFECT OF FERTILIZERS ON CROP YIELDS— 
WOOSTER SILT LOAM SOIL 


Rotation-Corn. Cat#, Wheat. Clover, Timothy. 
Twenty-five Year Average Acre Yields, 1894-1918. 


Fertiliser 
Per Rotation 

Non© 

A«d phosphate . 
Muriate of potash 
Nitrate of soda . 
Phosphate- pht a fdi . . 
Complete fertiliser . 



Corn, 

Data, 

Lb. 

Bu 

Bu. 

. 0 

28 0 

32.0 

* 320 

35.5 

42 0 

260 

33.2 

35.4 

480 

33.2 

36 1 

580 

43.7 

44.9 

. 1,060 

46.8 

51 2 


Wheat, 

Bu. 

11 4 
19 6 

12 6 
13.3 
20.9 
28 1 


Clover, Timothy, 
Cwt. 

16.3 

22.3 

19 4 

20 8 
25 9 
29 8 


Cwt. 
25,4 
30 6 
27 9 
29.6 
30 7 
34 $ 


It is not a difficult matter to fiiffi objections to such 
a type of experimentation if its purpose is that of de- 
* termining directly what the fertilizer practice should be. 
On the other hand, it is difficult to decide upon some 
scheme of field experimentation that will satisfy the 
requirements when one takes into consideration the fact 
that the economic factors involved are constantly chang- 
ing. If the cost of each ingredient in the complete 
fertilizer continued ttrbear a constant ratio- to the total 
cost of the fertilizer and if the selling prices of crops 
remain the same, the problem would be relatively simple. 
Yet even then it would be necessary to have in mind 
that if the productivity of the soil is increasing as a 


’From a paper presented before the meetta* of the National 
vWtUicor AMootAtion at White Sulphur Springs, W. Va., June 12- 


^FtSwaor of Agriculture, Ohio State UiUrerelty, Colombo*. 


COMPARISON OF EFFECTIVENESS OF VARIOUS FERTILIZER 
ANALYSES 

Corn, Oat#, Whoat., Clover Rotation— Wotmter Sik Loam Soil, 
Eight-Year Average Acre Increttne» From 1,000 Lb. of rertili«er. 

Corn, Bu. Oat#, Bu * Wheat, Bu. Clover, Ctfi 

9 2 l 5 7 2 * » 

10 0 *6.5 7.7 • 0.3 

11 0 2 4 J .6 4.7 

12 9 48 13 6 06 

13 I 41 12 7 * 7.9 

55 3 51 5 24 0 \ 39.7 


Analynt# 

M6-0. . 

J-12-4. 

1 - 8-2 

l- 1 2-2 .. 

1-8-4 , • 
Unfertilised yield. 


Fertilizer applied half on corn and half on wheat 


If 


The soil was in a fairly high state of productivity, as 
ndicated by the atterage yields on the unfertilized plots, 
rhe rotation inefuded clover once in # 4 years and enough 
imestone wfcs applied to prevent its lack from being 
i limited factor for this crop. Comparisons w<fre made 
among equal weights*)f the several analyses used in, the 
;ests. In almost every case the mixed fertilizers pro- 
duced larger increases than ttye acid phosphate alone, 

Of the list employed, the most effective analysis leetned 
to be the 2-12-2. 

The thing that impresses one mo§t in the Wooster 
data is the fact that the increases ip yield with the 
2-12-2 fertilizer were so mftch larger than they were 
when the acid phosphate was used alon^e. Does it not 
seem remarkable that one can take 4 per cent of phos- 
phoric acid out of a fertilizer, substitute for it an equal 
percentage oi ammonia and potash and raise *the in- 
crease in yield of corn 40, of oats 92, of wheat 89 arnfjf 
clover 36 per cent? Figuring fthese increases on the 
basis of weighted averages according to the Dec* 1 farm 
prices for the period 1912-21, the increase fof the , 
rotation from the use of the 2-12-2 over the acid phos- 
phate alone is 63 per cent, ‘ ; ♦ 

It might be argued that the conditions of the test* 
were not fair. The clover crop was not plowed under; 
no manure was applied. With reference to the forms®’ 
it is my opinion that the plowing Under of clover at any 
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place east of the f Mufei8sippi River, and before long even 
west of it, is^iot good business. What is the logic of 
growing a crop to pfow unfler except as this is made 
necessary in intensive systems of farming # where live- 
stock cannot be kept? With reference to manure re- 
quirements for high yields should be satisfied with 
acid phosphate, limestone and th0 frequent ^growth of 
legumes. But supposing the field hasn’t had manure! 
It is now time to plant corn or sow wheat! Shall we 

# suggest the use of acid phosphate or of a well-yhosen 
mixed fertilizer? 

The low state of productivity of a considerable per- 
centage'of the lan^ east of the Mississippi River is due 
tq certain economic conditions which have obtained over 
Which farmers have had no control. As a result of the 
demoralizing effect the Civil War the farmers^ the 
South have had more or less of a hand-to-mouth 
existence. Meanwhile farmers in the Eastern states 
have found themselves in 
competition with millions 
of acres of virgin farm 
land in the West which ' 
are being exploited for 
their resources. As a re- 
sult of these conditions 
we are approaching what 
may be termed a “national * 
soil emergen^ condition.” 

In overcoming this emer- 
gency condition complete 
fertilizers rightly used 
have been found to be a 
valuable aid. By the time 
their use for this purpose 
is no longey required, the 

• more intensive systems of 
farming now practiced in 
the Eastern states will 
have spread over most of 

area east of the Mississippi River and the need for 
complete fertilizers will be greater than ever. 

The arguments against the 2-8-2 a»d other low grades 
as well As low-percentage analyses no linger apply. No 
intelligent farmer need buy anything but high-analysis 
fertilizers, made\ifi of materials of known availability. 
If t*he farmer desires or should mqye in the direction of 
more intensive livestock farming and a bigger and 
better manure ^rogram^ why not suggest that he may 
be abl£to “arrive” mo»e quickly by the use of a complete 
fertilizer? Of course a 2-12-2 will not supply an adequate 
amount of nitrogen to satisfy alone the needs of large 
yields of crops, but if by its use the farmer can get a 
greater acre profit, leave a larger amount of crop residue 
in and on the soil and at the same time produce more 
manure to return to the soil, why shouldn’t he use it? 

The question might be raised as to whether we have 
any guarantee that the 2-12-2 on the market will dupli- 
cate in its effect the 2-12-2 of the experiment stations. 
There is still abundant opportunity for manufacturers 
to use organic ammoniates of Ibw availability in their 

# 2-12*2 and lower analyses. However, each year finds 
mor^ of the control chemists “checking up” the avail- 

# ability of organic nitrogen. If the National Fer- 

*• tilizer A ja o cia ti on desires to rid itself of a large share 

of that still is directed against complete 

fertffla^i^M commend for its consideration the follow- 
ing regarding the nitrogen in -mixed fertilizers 

which might well be embodied in a resolution to be 
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presented to the Association of Official Agricultural 
Chemists at its next annual convention : 

The active w^ter insoluble nitrogen found must be 
equal to or greater than the inactive water insoluble 
nitrogen found , as determined by the alkaline german-* 
ganate method of the A.O.A.C., unless the percentage 
of water-soluble nitrogen is equal to 70 per cent Or^more 
of the total guaranteed if the fertilizer is to be parsed. 

Fortunately the rafSo of the organic to the total am- 
moniates decreases with the increased consumption of 
fertilizers. Furthermore, a larger percentage of the 
organic carriers are being acidulated. There is reason 
to'beltevetbat acidulated ammoniates contain their nitro- 
gen in as available a form as that of dried blood or per- 
haps sulphate of ammonia. The comparison of the’ 
commercial 2-l2-2 and the experiment station 2-12-2 is 
reduced therefore largely to a comparison of sulphate of 
ammonia and nitrate of soda as carriers of nitrogen.* 
The opinion, based on the experimental work of * 
Wagner, later supple- 
mented by that of Wheeler 
and Hartwell, is that sul- 
phate of ammbnia has an 
availability on limed soil 
of 90 as compared to 100 
for nitrate of soda. Com- 
parative trials on the Ohio 
Experiment Station farm 
at Wooster, on limed soil, 
the data for which are 
given below, indicate for 
sulphate of ammonia as a 
relative effectiveness of 70 
on corn, 53 on oats, 80 
on wheat and a residual * 
effect of 69 on clover and 
55 on timothy as compared 
to 100 in each case for 
nitrate of soda. The 
weighted average for 
these crops based on relative Dec. 1 prices for the 
years 1912-21 would be about *70^ 


COMPARATIVE EFFECTIVENESS OF VARIOUS CARRIERS OF 
NITROGEN 

Soil Limed and Treated With Phosphate-Potash Mixture* 
Increase from Nitrogen Calculated on Basis of Nitrate of Soda at 100 


Carriers of Nitrogen Corn Oata Whe%t Clover Tinu.tl y 

Nitrate of soda 100 100 100 100 100 

Oil meal 69 61 43 27 31 

Dried blood 61 44 49 41 19 

Sulphate of ammonia . 70 53 80 6o 55 


* The analysis of the mixture a^nr the addition of the carrier of nitrogen was 
approximately 4J-7-I3. This was applied at the rate of 980 lb. per acre per 
rotation and distributed among the first three crops. , 

4 ' 

We mutft admit that the substitution of sulphate of 
ammonia and of organic ammoniates for nitrate of soda 
in a fertilizer tends toward a reduction in efficiency. 
This is true at the rates in which fertilizers are applied 
in general farming. It may not be true when large 
amounts are used, but probably in the latter case appli- 
cations of the most available carriers of nitrogen from 
time to time through the season rdther than in one 
initial application are to be preferred. On the other 
hand, it must be kept in mind that the farmer has 'a 
much better opportunity to make a profit from the use 
of fertilizers than the experiment station data indicate. 
An important reason for this is that he can vary his 
fertilizer from year to year or from crop to crop to fit 
the need, a thing which cannot be done in the fertilizer 
tests. 


There is nothing fundamentally wrong 
• with the practice of using high-an&lysis 
mixed fertilizers. Every one of the analyses 
included in the Ohio Standard Dozen and in 
the similar lists suggested by agronomists of 
other states will be found to be a good in- 
vestment on most of the land which has 
been under cultivation for 25 years or more. 
Fertilizers are not intended to take the place 
of manure and clover on a livestock farm. 
But as long as they can be used with addi- 
tional acre profit, why not use them? The 
mere fact that they have been misused can- 
not be construed as any very legitimate 
argument against the mixed fertilizer. 
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New Bolting Reel 

A machine that will sift finely pow- 
dered materials through a fine mesh, 
will at the same time aerate them, 
will prevent separation of the lighter 
# and heavier ingredients and has a 
continuous large capacity is pre- 
sented in the new vertical bolting 
reel made by the J. H. Day Co., Cin- 
cinnati, Ohio. 

This reel Tias a vertical cylindrical 
bolting drum, inside of which are 
placed a series of disks and a fan. 

The shaft revolves at 1,200 r.p.m. 

The feeder, which is on top of the 
machine, allows the material to fall 
evenly upon these disks and the air 
current created by the fan blows the 
material through the screen. 

A brush is caused to revolve in- 
side of the screen against the surface 
of the mesh, thereby keeping it free 

* ffbm an accumulation of material. 

Around the screen is an expansion 
chamber inclosed by four doors. T1IE # 1)AY vertical bolting heel 
These doors are covered with muslin, # 

which permits part of the air to pass charge valve and the sifted material 
out but retains the sifted material, removed from the hopper, if desired. 
This material slides dqwn inclined This connection can vary, depending 
surfaces on the dooss and falls into U p 0 n the installation requirements, 
the hopper below the screen. The From the above description it can^ 
majority of the screened material be seen that within the walls of this 
falls directly into the hopper. On machine is a complete unit, cajfhble 
the bottojn of the hopper is placed 0 f automatically feeding material 
a cylinder which^acts in two capaci- into the sifter, accumulating all of 
ties — one half of this cylinder is used the sifted material in the hopper, 
to catch the dust from the air cir- and discharging the material into a 
culation between the outside of the container. The advantages, of this 
sifter drum and inside and is\>n- machine lie in the fact that the mate- 

* nected to a cylindrical dust collector rial is passed through the screen by 
at the bottom, whiclj has a spiral the action of an air fan instead of 

•conveyor in the middle. All air pass* by the Ordinary method of gravity 
ing through this drum and against or vibration. The material is given 
the baffles in it deposits the dust in a gyratory motion and is blown 
suspension, and it is conveyed to the through the screen, which is station- 
discharge hopper. The material ary, around a cylindrical drum. *It 
which falls to the middle of the cyl- provides a continuous ^operation, 
indrical chamber, however, is carried which is very essential for large 
by a conveyor running in the oppo- capacities. The capacity of this ma- 
site direction to the tailing dis- chine is four or five times greater 
charge. The air that passes than that of the ordinary bolting 
through the muslin in the doors is reel ; it occupies less floor space and 
replaced by air c&ning in through is very efficient in operation. These 
the intake, thereby reclaiming as machines are motor driven from the 
much as possible of the material in top and the operation is compare- 
suspension. A can or other con-' tively quiet. It aerates the powder, 
tainer may be placed under the dis- thoroughly blending any materials of 



lighter or heavier density, and will 
even operate successfully where 
.slight traces of moi|ture are present. 
The material passing through the 
screen has the appearance of a cloud, 
and the sifting ol all powders cay be 
taken care of. 

A few of the users of this machine 
are: Pompeian Co., Cleveland and 
Toronto ; the Armand Co., Des 
Moines, Iowa; Potter Drug & Chemi- 
cal Co* Malden, Mass.; Andrew Jer- 
gens Co., Cincinnati, Ohio; Columbia 
Carbon Co., Charleston, W. Va. ; 
Crown Chemical Co., Indianapolis, 
Ind. 


* » 

New Chemical Pump 

The Arrow Pump Co., Buhl Build- 
ing, Detroit, Mich., has incorporated 
its ring-oiled packing gland feature 
in a motor-driven centfifugal pump 
While it is an Economical and effec- 
tive unit for a number of various 
purposes, it is distinctly so*in chem- 
ical industry service, where it is 
important that a pump b\ immune 
from injurious effects of thte liquid 
being handled. 

The * construction protects th< 
bearings from coming in contaci 
with the liquid being pumped an( 
provides a positive supply of oil t< 
them with its riag* oiler. *!t is i 
centrifugal pump with only 
working part, the impeller, whicl 
will wear indefinitely® in most serv 
ices. A priming chamber fh tin 
pump enables it to retain its primi 
and work within its suction capacitj 
above the level of tne supply without 
the use o P mechanical prime retain 
ers such as foot or check, valves 
which in service where liquid con 
tains foreign matter are not depend 
able on account of such su^stanc* 



ARROW ^CENTRIFUGAL R.UMP 



H£4 * ct 

preventing v&vef from seating 
tightly. ; 

The unit is compact. It 4 requires 
no base and caq be assembled for 
door or side wall mounting. As both 
motor and pump bearings are ring 
oiled from large oil wells, they may 
be located in isolated places where 
little or no attention is given them 
over Jong periods. 
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Pendulum Hardness Tester 

. Edward G. Herbert, Ltd., of Man- 
chester, England, has put on the 
market an interesting machine for 
testing hardness. As seen in the 
illustration, the instrument is unique 
and simple. A yoke, containing ad- 
justable weights, is balanced upon a 
ball of ruby or of steel 1 mm. in 
diameter. By means of the adjust- 
ing nut immediately above its sup- 
port, the position of the inclosed 
weights, and therefore of the center 
of gravity of the entire instrument, 
may be varied somewhat.* For ordi- 
nary tests, ffoese adjustments are so 
matie that the center of gravity is 
slightly below the ball, the entire 
‘mechanjsm being equivalent to a pen- 
dulum 0.1 mm. in length. 

If this instrument is placed care- 
fully upon a surface ,»is tilted to one 
sidd until an attached spirit level 
• comes to*zero and is then released, it 
will swin& pendulum fashion, the os- 
cillations^raduttlly decreasing owing 
to JLhe ftict that some .energy is ab- 
^»i|orbed by the supporting ball rolling 
out or elongating the original*inden- 
tion. Consequently the energy ab# 
sorbed In thus displacing the metal 
is taken from the* potential energy 
of the pendulum, #and the swing is 
shortened. The position of |he 
bufcble on the scale at the end of the 



Diaphragm Pump for 
Filter Presses 



r 

The makers clAimthat thJs pump 
is very efficient, generates pressure 
up to 100 lb. and has a very* good 
suction lift. It is of the (Jijplex type 
and is fitted with a large expansion 
chamber. The pressure generated is 
stgady and shows very little fluctua- 
tion. The liquid end, being a simple 
casting, can be made of suitable 
materials such as cast iron, bronze, 
lead, hard rubber, etc., and the pump 
can be used for handling acids and 
corrosive liquids by choosing a suit- 
able liquid end. 


HI I UI VICK DIAPHRAGM PUMP 

first swing shows the work done by 
the ball on the specimen and meas- 
ures its hardness. 

Another useful method of conduct- 
ing the test as recommended by the 
makers is to measure the time con- 
sumed in making ten swings. It is 
stated that tests taken either way 
are consistent among themselves and 
comparable each to each. An empiri- 
cal relationship between hardness as 
determined by the pendulum hard- 
ness tester and the Brinell hardness 
scale has also been established. 


DETEftlftNING HARDNESS OF A 
MILLING CUTTER HELD IN A 
UNIVERSAL fixture 


A*pump designed with parts mov- 
ing in the liquid pumped is liable to 
excessive wear when pumping liquids 
containing gritty solids in suspen- 
sion, such as are encountered in filter 
press work. With this fact in mind, 
T. Shriver & Co., of Harrison, N. J., 
have designed and are now market- 
ing a diaphragm pump for 'use in 
conjunction with this filtering equip- 
ment. 

In this pump the diaphragm is 
moved by a series of concentric rings 
on*the one side and by a crescent 
shaped disjf on the other. It is sup- 
ported at all points during the dis- 
charge stroke and should have a very 
long life. The diaphragm and liquid 
end can be removed for cleaning or 
replacing in a few minutes by taking 
out a few bolts. The liquid passages 
are oversize so as to minimize fric- 
tion, and the ball valves are of the 
self-cleaning type. The moving parts 
run in a bath of oil 


Correction 

To the Editor of Chem. & Met.,. 
Equipment News Department: 

Sir — I note that you inserted,* on 
May 28, an article on ouf C-22 brick 
under the heading of “High-Tem- 
perature Refractory.” This is un- 
fortunate, for our material is not 
recommended as a direct refractory 
except in certain cases, and we are 
anxious not to create an impression 
that might cause misuse of the ma- 
terial. 

It is true, of course, that it will 
withstand conditions which in many 
cases would classify it as a refrac- 
tory material. The material, ho^- # ,, 
ever, is recommended' and used as an 
insulating material and is very sel- 
dom exposed directly to the action 
of furnace gases, as is often the case • 
with refractory materials. 

We trust, therefore, that you will 
make this correction in an early issue 
of Chemical & 1 Metallurgical Engi- 
neering. 

Celite Products Co., 

A. W. Knight, 

# General Sales Manager v 

m± 


Conveyors 
Chicago, Hi. 
conveyors. 


Catalogs Received 


Corporation op America, 
-New booklet on steam Jet , 


American Foundry Equipment Co., New 
York City, — Bulletin 532. Bulletin on cloth . 
screen type of dust arresters. Bulletin 535, ** 
on sandblast pressure tanks. 


Alus-Cwalmbrs Mfg. Co.. Milwaukee. 
WIs.— Bulletin 1822. A bulletin describing 
the Tones -Belmont flotation machine. 

Dwight P. Robinson & Co., New York 
City — A folder showing some recent work 
of this Arm of consulting engineers, Iriclud- 
Ing several chemical plants. 


Ajax Elkctrothfrmic Corporation, 
Trenton, N. J.— Bulletin 8. A .new bulletin 
describing the AJaxfNorthrup high-fre- 
quency Induction furnace of 35-kva. capacity 
„°i* in obtaining temperatures up to 
8,000 deg. C. 

The Foxboro Co., Foxboro, Mass.— Bulle- 
tin 151. A new bulletin on the Foxboro type 
of triplex draft gage. 

Tut Pfaupmr Co., Rochester. N. Y.— A 
portatlon/’ 


v— ;• raSdter line 

~ ™ truck tanks and container 

te ta *"* nr 


of car tanks, t 
which 
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Review of Recent Patents 


Of. Interest to the Ceramic Industries 


iB added *an£ the mixture formed 
blocks, which are dried and that* 

r»pnt PntAtitfi Si heated *9 withi P 3W F- ^ 

ucul * alCUlo |H melting point of the refractory mate- 

rial. The blocks aae then crushed to 
desired extent. The refractory 
material thus formed is composed of 
^ • t i . • reVactory grains of highly .irregular 

xramic WClllStriOS shape with rough surfaces well adapted 
, to knit together ifoder pressure and 

Developments in Manufacture of Glass, Refractories and with a high percentage of voids, the 

Electrical Insulators • material being of a highly spongy na- 

* ture. It can be compressed and molded 

ITH the development of con- tionary deflector to a belt conveyor dry w *th no binding material, and is 
tiifUous tanks, automatic blowing which extends into and across the feed then fi hl e t° withstand burning in the 


W ITH the development of con- tionary deflector to a belt conveyor dry with no bonding material, and is 
tiifUous tanks, automatic blowing which extends into and across the feed then able to withstand burning in the 
machines and traveling leers, the pro- end of the leer. It is evident that the to a higher temperature than usual, 
duction of bottles has become almost disk will serve to space the bottles on thus^ giving a more serviceable product, 
automatic. There is a break, however, the carrying-iri ftelt and thus prevent (1,453,468; May 1, 1923.) 


between the blowing machines and the contact. If desired, the dhk may be ^ Substitute for Mitgne»U& 

. leers, this transfer being made almost perforated and air blown through to k ' * Brick 

entirely by hand, although a great deal assist in cooling the ware. From the 

of thought is directed toward the carrying-in belt, the ware is discharged Magnesite converter linings are sub- 

elimination of manual labor at this periodically onto the l<;er conveyor by ject to rapid deterioration and their 
point. For example, Michael J. Owens means of a cam-operated pusher bar. renewal is frequently a matter of 
has offered % solution in patent 1,455,- , ‘ serious concern, for there are times 

966, issued May 22, 1923, and assigned Improving Structure of Bauxite and Idealities when and where it is 
to the Owens Bottle Co. As the bottles Refractories practically impossible to obtain magne- 


serious concern, for there are time# 

966, issued May 22, 1923, and assigned Improving Structure of Bauxite and Idealities when and where it is 

to the Owens Bottle Co. As the bottles Refractories practically impossible to obtain magne- 

or other objects are hot and somewhat site brick. Attention is called by Calvin 

plastic as discharged from the forming In order to destroy the cleavage Payton of Douglas, Ariz., in patent 
molds, means must be provided for pre- planes present in natural materials such 1,463,993, issued May 1, 1923, to a 
venting them from knocking against as bauxite used in the manufacture of substitute • which is readily availab e 
one another or coming in contact until refractories and at the same time obtain wherever a converter is b^ng run. TRns 
they have cooled to a certain extent, properties which will permit molding is nothing more than converter Blag bo 
For this reason, the bottles slide down without the use of a bond, Louis P. prepared as to be high in magnetite 
an inclined chute from the forming Kraus, Jr., of New York, first mixes and low in silica Copper matte is, 
machine to a rotating disk, from which the material with twice its volume of blown in a converter without the addi- 
they are delivered by means of a ata- ground wood. An aqueous bonding tion of the usual excess silica and, as 


American Patents Issued June 5, 1923 


The following numbers have been 
selected from the latest available Issue 
of the Official Gazette of the United States 
Patent Office because they appear to 
have pertinent Interest for Cftcm. & Met 
readers. They will b<e studied later ~y 
Chem. A Met.’s staJT. and those which, in 
our Judgment, are most worthy will be 
published in abstract. It is recognized 
that we cannot always anticipate our 
readers’ interests and accordingly tlus 
advance list is published for the benefit 
of those who may not care to await our 
Judgment and synopsis. 

1,458,167— Mtethod of and Apparatus 
for Feeding Molten Glass. S. Davidson, 
Hillsboro, 111., assignor to Sehrarn Glass 
Mfg. .Co., St, Louis, Mo. 

1,458.204 — Pump. R. W. Tibbetts, 
Roxbury, Mass. *% __ 

1,458,234 — Separating Solids’ From 
Liquids. H. C. Miller, Bakersfield Calif., 
assignor to Standard Oil Co. of (jail- 
forma. „ . 

1,468,256— Cellulose Ether Composi- 
tion. A. P. H. Trfvtflli, Rochester, N. Y., 
assignor to Eastman Kodak Co. 

1,458,273-4 — Welding Apparatus and 
Process, M. S. Clawson, Upper Mont- 

1, 45 8 283— Furnace for Melting Metals. 
G. D. Faulds, Philadelphia, Pa. 

1,458,29 1 — Apparatus for Dehydrating 
Petroleum Oils. F. W. Harris, Lob 
A ngeles. Calif., assignor to the Petro- 
leum Rectifying Co. . 

1,458.309-10— Method and ProcegB of 
Making Sulphitwand Bisulphite Liquors. 
G. A Richter. Berlin. N.H , assignor 

to the Brown W., Berlin, N. H. 

1,468,322— Process of Manufacturing 
Abrasive Disks. S. M. Bullock and H, S* 
Lloyd, Chicago, 111. 

1,46038— Height Indicator for Liq- 
uids. SL^Griro^isw and C, J. Weis, 

C ^4^8451— Method and Apparatus for 


1 458,357 — Apparatus for* Extracting 
Volatile Matter. C. Postel, New York 
City, assignor* to American Shale Re- 
duction Co.. New York City 

1,458.376— Method of Making Ceramic 
Products. Edward Anderson, Dayton, 
Ohio, assignor to the. A. A. Simonds- 
Dayton Co., Dayton, 

1 458 389 — Manufacture of \ iscose 
Silk E Bronncrt, Mulhouse, France. • 
1,458,403 — Vacuum Dehydrator. C. E- 
(Ressner, Portland. Ore. 

1 458,410— Method of and Apparatus 
for Producing Charcoal and Byproduct. 

S Hiller San Francisco, Calif., assignor 
to Paciftc By-Products Co.. San Josd, 

^*1*458.442 — Method of Storing Salt. A. 
Schilling San Francisco, Calif. 

1,458.44 3 — Process of Treating Hydro- 
carbons A. Schwarz, Montclair, N. J., 
assignor to the Petroleum Sand Prod- 
ucts Corp. of Delaware. 

1 458,461 — Process for Bleaching Ba- 
rvtes L K. Ayers, St. Louis, Mo. 

V l, 458, 467— Method of and Apparatus 
for Concentrating Ores. S. H. Dolbear, 
San Fgancisco, Calif., assignor of one- 
half to E. L. Oliver, San Francisco. 

1 458,478 — Process of Producing a 
Catalyst From Vanadium Pentoxide and 
the Product Thereof. H. D. Gibbs, 
Penns Grove, N. J., dedicated to the 
government and people of the United 

1*458, 491 — Method of Making Gkt- 
dized Aromatic Substances. R. H. Mc- 
Kee, New York City, and It! C. Cooper 
White Plains, N. Y., assigned to said 

M 1458491 — Apparatus for Mixing. P. L. 
Mathews and R. M. Willis, Newark, N. J, 
i 458.498— Varnish Composition. L. 


Method of Making Same. F. ^Pollack, 
Vienna. Austria. , \ 

1.458,568 — Method of Producing a 
Rustless Iron AHoy. W. Bennett, Wei-* 
llngton, New Zealand. . 

1 , 458, Cg 5 — Process for Utilizing Im- / 
pure Gases or Exhaust Gases Containing 
Carbon Dioxide. F. Riedel, Essen. Ger- 
lAany, assignor to Riodel Fertilizing 
Process Co., Elizabeth, N J. • * 

1,458,646 — Process for Absorbing 
EthHene and Its Hofnologs. R. Kngel- 
hardt, W. Lommel. A. Assenbeck. Co- 
logne, Germany, asslgnbrs to Ftfrben- 
fabrlken, liCverkusen, Germany. 

1 458,650-1 — Process for Production of, 
(Calcium Chloride. V. M. Goldschmidt, 
Christiania, Norway. - 

1458, 670 — Manufacture of Alkyllzed 
Derivatives of Ilydrocuprelno. H. Thron, 
Frankfort, asslgnonto VerelnlgW Chwin- 
fabrlken Zimmer A Co., Frankfort, Ger- 
many- \ 

1,458,715— Process of MAWng Nitro- 
benzolc Acid and Inte*mcdi*«*K ». A. 
Lloyd, New York, an a V, V. Gefshoo* 
Brooklyn, N. Y nsslgnorr to W. M. 
Grosvenor. Mjw York City. 

1,458,723 — Refractory Compositions. 

J. L Ohman. Buffalo, N. decs ajrid, 
by C. A White, assignMi to Buffalo 
Refractory Corp., Buffalo. 

1 458,868— Process of Producing Homo- 
geneous Porous Materials. M. O. Bern, • 
Christiania, Norway assignor to Itorsk 
Industrl Hypotekbank, Christiania, rJor- rm 

W 1458,893 — Registering Mechanism of 
Gas Analysis Apparatus, O. Rodhe, 
Stockholm, Sweden. 

1468 ^99 --R^rigerattng Apparatus 
H. W. W olfe.Fhlladelphi a. Pa. . J 
1458,91 3 — Non -Recry sUlll zed Refrac- 
tory Material. W, JgnflMjk 

N. Y„ assignor to the JBttfpalo Refractor# 
Corp., Buffalo, NrjL ^ ; v ,, j 

S t a tba^p ^ tl^^mm^^^^^featent*, 
Washington, D. C, , 


illunews »nu n. »< 

1458,493— Varnish Composition. L. 

• Mauerhofer, New York City. 

1458,526 — Prodfesa for Fixation of 
Atmospheric Nitrogen. F. Daniels, g^t 
Falls Church, Va., and 0. K Wulf, Nor- 
wich, Conn, _ ^ „ 

1468,542— Process tor the Manufac- 
ture of Dispersoids. H. Plauaon, Bam- 

Product, and 
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u result, a slaj$ hitfi in magnetic iron 
oxide and low in silica is produced, and 
this slag whjje molten may be poured 
into suitable molds and will upon cool- 
ing form bricks wjiich may be employed 
for the purpose stated. In producing 
thif magnetite slag, in the manner 
above pointed out, the temperature 
within the converter will rise as nigh 
as 2,600 to 2,700 «deg. F., and it is at 
this temperature that the rapid oxidiza- 
tion of the Iron content occurs and the 
magnetic* oxide is formed. As the or- 
dinary working temperature of a con- 
verter ranges from 2,200 to 2.350 deg. 
F., it will be um^rstood that a lining 
/)f the magnetite slag will readily with- 
stand this lower temperature. Of 
course the slag m^y be employed in 
various ways. It may, as stated, be 
molded in the form of bricks, it may be 
cast in lining sections of various shapes 
and dimensions, crucibles may be cast 
therefrom, and in fact the material may 
be employed as a lining or as a body 
material wherever the r?du<j£ion of 
metals by fusion is to be accomplished. 

Electrical Insulators From 
Powdered Talc 

Massive or solid talc, wh?n free from 
spams or figures, is in itself highly 
di-electric and is especially adapted 
for use in insulating articles, but is 
impractical from a manufacturing 

* standpoint owing to the difficulty of 
obtaining large quantities in block form 
free from fractures and uniform in 
texture. It l as also keen found almost 
impossible to mold powdered talc and 
subsequently treat it without minute 
fractures being formed. It has recently 
been nottjl, however, that phenol con- 
densation products may be used as 
temporary binders for powdered talc 

* with excellent results. The mixture is 

Xnolded into the desired shapt* under 

pressure, which for spark plug cor^p 


/ 

the plate. Difficulties, however, are 
often encountered in completely remov- 
ing the cake in this manner, and it is 
for the correction of these difficulties 
thatf George H. Fifield, of Culver, Ind., 
has been granted a patent, assigned to 
the Standard Oil Co. of Whiting, Ind. 
He provides a filtering apparatus, cir- 
cular^ form, having openings at leqst 
half the radius of the disks above their 
centers.. On either side of the plate is 
mounted q disk of woven wire, provided 
with openings aligning with those in 
the plate. # • $ 

In the process of removing the wax, 
steam is introduced through a small 
pipe in the inside of the larger filter 
openings. The heated pipe melts the 
wax surr§unding it and enlarges the 
open passage for liquids through the 


press. Water, preferably at about 200 
de& F., is then introduced into this 
passage and rapidly melts the wax in 
the press. The relatively high position 
of the liquid passage through the psess 
causes all the wax above the passage as 
well as below it to be melted. The 
melted wax drains through the filter 
cloth and out oi the press, being sep- 
arately collected for further treatment 
after separation of water from the 
melted wax by settling. 

In many cases the introduction of 
steam for the purpose of melting the 
wax in the passageway m$y be en- 
tirely dispensed with, the hot water 
l eing directly introduced into the press 
and traveling through same channels 
as the oil and wax. (1,455,436, issued 
May 15, 1923.) 



Book .Reviews 



Mechanical Preparation of 
Ores and Minerals 

Authoritative Treatment of an Important Phase of Chemical 
and Metallurgical Engineering 

By A. W. Allen 

Assistant Editor, Chem d Mrt . 


Text Hook or Ore Dresfino. By S J 
Truscott. 680 pp , lllus. Now Yorfr: The 
Mu (-mi I lan Co. price, $11. 4 

In thesti days of too-frequent irre 
sponsible publication it is a pleasure to 
welcome the appearance of a technical 
treatise that breathes the atmosphere 
of the operating plant, yet withal is 
characterized by the ease of scholarly 


may be 25,000 lb. per sq.in. It is also § presentation. The treatise under re- 


desirable to apply a § vacuum to the mold 
just before compressing, in order to 
eliminate entrain*! air. Heating to 
200-400 deg. F. puts the molded rmatc- 
rikl in condition for machining to final 
shape and dynensions, allowance of 
coursp being mane for Hie slight, very 
uniform shrinkage wifi eh occurs in the 
subsequent operation of heating to 
about 2,000 deg. In some cases, the 
di-electric capacity at high temperature 
may be increase by impregnating the 
ware with soluble metallic compounds, 
sulphates and ^chlorides of aluminum, 
iron and chronium being preferable. 
After this treatment, the ware is again 
heated, (1,453,726; Theodore C. Prouty, 
Tff Los Angeles, assignor to Prouty line 
•Products Co., May l f< 1923.) 


0 A Filter Frees for Wax 

Xhe filtration of paraffine wax from 
chilled oil 10 in many ways an ideal 
filtering operation, particularly in the 
eagfe> with ^ghich the filter cake can be 
removed from the prefts. Righ-pres- 
trnre steam is nornriaHy. Uaed for the 
purpose of melting the wax away from 

,/C- 4r r . 


view is such; and there can be no doubt 
thdf it will be given front rank among 
text books on the subject, which is one 
that is so intimately connected with 
chemical and metallurgical engineering 
that no excuse need be made for the 
appearance of a review in these pages. 

The inadequacy of existing text books 
is given in the preface as the principal 
reason for the compilation of the 
volume; to the contention that, such 
inadequacy exists few will • disagree. 
Professor Truscott modestly attributes 
his competence for the task mainly to 
the published work and experiences of 
others. Lest this should be taken too 
liberally, it will not be amiss to point 
out that Jie achieved an international 
reputation as a successful engineer and 
technical writer long before becoming 
professor of mlhing at the Royal School 
of Mines in London. 

All text books on ore dressing begin 
with a definition of the term, which, to 
Professor Truscott, comprises “that 
series of preparatory operations to 
which crude ore is submitted till any 
further work to extract the metal- 
liferous content is best conducted metal- 


lurgieally.” The impossibility of limiting 
the scope of metallurgical operations 
permits considerable latitude in the 
definition. The present volume dealfj 
with comminution, sizing, gravity con- 
centration, flotation, magnetic and 
similar types of separation. Other text- 
book writer* have included amalgama- 
tion as an essenVial phase of ore-dress- 
ing operations. Almost all consider 
flotation outside of consideration, possi- 
bly because it is a comparatively recent 
art. There may be disagreement that 
its practice should now be considered as 
non-metallurgical. *A few years ago I 
endeavored to simplify matters by 
pointing out that “the various proc- 
esses involved in the extraction and re- 
covery of the valuable portions of an 
ore have specific designations,” and that' 
a clarification of ideas on the subject 
might result if ore dressing were con^ 
sidered as “covering the reduction or 
other mechanical handling of the ore, 
whereby one or more products are ob- 
tained in a condition to be treated for 
the isolation of their valuable contents 
by amalgamation, concentration, wet- 
chemical, smelting or other process, of 
recovery.” The disadvantage of Pro- 
fessor TruscotPs slassification is that 
flotation metallurgists and millmen may 
ignore the book, thinking that their 
specialty is not treated; others may be 
disappointed at fte exclusion of what 
they have been accustomed to find in 
standard text books. However, these 
comments are by the way and <rf little 
moment; If fault can be found with 
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the book, it will 4>e that the author has volume . , . , \ * 

been generous in his interpretation* of mor e detS deLSZTif Tk* r * c0, f 1 “ bl * aB ‘* n * W» of “» 

the scope of the subject and reader* . J B d€ta »ed description of some of the edged progemtor, and Brannt’s name it 

wiH bSt accordS ' SpZtboZ^ ^ ^ V-erved, probably through sentiment 

ffommimrtion is dealt with in a tw S * TT? rat0I ?j on the part of its author. The hook is 

u „h manner A discussion of the tJ Pa * rt - 11 , 1 cona ' dcration is 8 iv # n to comprehensive almost to a fault, in- 

^eorv^roshingshoTthlt the K t w materials and products of chief ceding as it does nearly all that one 

' r th Kk - u ' t0 the a B rlc ultural chemist, would expect in the way of topics in a 

g otrm» t Innn?rt»for b KieV T!!*" 8 7^ 7^*' °'' S ’ faU and waxe8 ' bo0 ^ °n non-ferrous metals and several 

dead Strpng support for Kicks law*, s dfiry products, soils, fertilisers, ainsec- thinge-for example, a very casual 

based on the fact that if bodies of the ticides and fungicides. The methods chapter on iron, steel, cast iron, etc. 

same material and shape but of dif- given for the necessary determination that could very logically have been 

of the constituents of these products omitted. Without the ond chapter on 
are, as stated by the authors, official iron the book would be 100* per cent 
where practicable. ' - - 

The nook is so «vell gotten up and 
such a valuable addition to our text 

b<*)ks on chemistry, it is hoped that its ^ 

remains constant, and that energy must reception may be $uch as to induce the braced something about almost every- 
vary as the mass; and since in each authors to prepare a largej and more thing. 

comprehensive text along similar lines. One of several fhings that add vfclue 
W. W. Skinner. 


ferent mass tfe dropped separately 
from a height just sufficient to break 
them, it will be fdfcnd that the height 
is much ^he same whatever the mass. 
Dropping from the same height the 
velocity factor in the energy developed 


non-ferrous. The one-book type of stu- 
dent turning to non-ferrous metallurgy 
would find this work.a wonderfhl boon, 
because between its Two covers is era* 


, case the result is fracture, it may be 
assumed that the energy required to 
produce fracture varies as the mass or 
volume of the piece.” 

Chapters on sizing and what is 
termed water concentration are fol- 
lowed by a well-rounded account of the 
flotation process — methods, machines, 
agents, general aspects and theory. A 
feature of the hook is the thorough 
manner in which magnetic, electro- 
static, pneumatic and centrifugal sep- 
aration has been treated. Final chap- 
ters discuss heat- treatment, the control 
of operations, ore-dressing systems and 
plants. Taken altogether, the volume 
gives evidence of careful and painstak- 
ing presentation, based on an intimate 
knowledge of the subject and an ability 
■w present facts and theories with un- 
usual clarity of expression. It will take 
its place in every technical library as 
an essential book of reference on the 
mechanical preparation and concentra- 
f ion of ores and minerals. 


• Metals and Afloys 

Metals and Their Alloys. By Charles 
• Vickers Henry Carey Baird & Co., New 
Y ork. 6x9 in., xix plus 767 pp , with fO 
engraving* Price, $7. BO. 

Mr. Vickers hag prepared a book that 
as a practical treatise on the non-fer- 
rous metals and alloys is almost en- 
cyclopedic in its scope. Although con- 
ceived originally as a revision of 
Brannt’s “Metallic Alloys,” the neces- 
sary process of modernization has pro- 
duced a work that is altogether un- 


FAements of Agricultural 
Analysis 

Quantitative Agricultural Analysis Bv 
Edward 0. Mahin, Ph.D. and Ralph H 
Carr, Ph,D. 329 pp. McGraw-Hill Book 
Co„ Inc., New York. Price, $2.76. 

The authors state in the preface, 
“We recognize th^ futility of attempt- 
ing to train students for technical or 
professional careers by teaching them 
only the technical notions and pro^sses 
> of chemistry without the scientific de- 
‘ velopment of fundamentals.” Thqy 
have then proceeded, with this thought 
# #c!early in mind, to pnxfbce an excellent 
small volume dealing with the chem- 
ical analysis of agricultural products. 

Part I contains chapters on the 
theory and general principles of analy- 
sis of most interest to the student of 
agricultural chemistry, with methods 
for the determination of some of the 
more common elements. 

Part II covers » special measures — 
namely, density and specific gravity, 
heat of combustion, index of refraction, 
optical rotation and hydrogen-ion con- 
centration. In Part U the authors have 
performed a distinct service in empha- 
sizing the importance to every chemist 
of a knowledge of the instruments and 
methods used In industrial work. It is 
to be regretted that the size of the 


Important Articles 
In Current Literature 

JVffire than fifty Industrial, tiThnlcal 
or Scientific periodicals and trade papers 
are reviewed regularly by the h(hIY of 
('hem. d Met The articles listed below 
have been selected from throe publica- 
tions because they represent the most 
conspicuous thfunes in contemporary lit- 
erature, and consequently should be of 
considerable Interest to our readers. 
Those that are of unusual interest will 
bo published later in abstract In thin 
department ; but since it is frequently 
Impossible to prepare a satisfactory ab- 
stract of an article, this list will ennble 
our readers to keep abreast of current 
literature and direct their reading to 
advantage. The magazines reviewed 
have all been received within a fort- 
night of our publication date. 

Tub Colloid Mill Anonymous. Cur- 
rent British practice in the use of Plau- 
son'R apparatus for producing colloidal 
solutions. Engineering (London), June 
8, 1923, pp. 705. 706. 

Bulk Materials Handling and this 
Common Labor Shortage. Mafthew W 
Potts. The various types of apparatus 
available and methods of operation de- 
scribed from the labor-saving standpoint. 
Industrial Management , June, 1923, pp 
338-345^ 

Sbparating the Gases Formed in the 
h-Butyl Ai/x>hol-Acjctone Fermenta- 
tion Process E. W. Blair, T. S. Wheeler 
and J. Reilly Investigation of a frac- 
tional solution method for separation 
and collection of carbon dioxide and 
hydrogen. J. 8oc. Chem. Ind., June 1, 
1923, pp. 235t-240t. * 

recent Developments in* Chemical 
Plant. Arthur B. Scover. 7a) Details 
of an acid-resisting centrifugal pump 
with equivalent height of lift 100 ft., 
delivery 4,500 gal. per hr., sp. gr. 1.7. 
(ft) A new type of gas scrubber. J. Soe. 
Chem. Ind., June 1, 1923, pp. 240t-242t 
The Sorption Activity of Carbon. 
J. B. Firth. Method of activation, fac- 
tors affecting activity and theory of 
mechanism, J. 8oc. Chem. Ind., June 1, 
1923. pp. 242T-244T. 

Profit and Loss Meters for Steam 
Plants. S. H. Childs. Application of 
a standard coat system to the paper mil). 
Paper Trade Journal^ June 14, pp. 57-59. 


to this work is the fact that the author 
has drawn liberally from current tech- 
nical journals and other more frag- 
mentary sources for much of hi» ma- 
terial. This has given it an air of 
freshness and helped produce a volume 
that in matter is representative of 
modern conditions. Of course the spe- 
cialist will find considerable that has 
been overlooked or that is slightly in- 
correct in reference to his own peculiar 
field, which*will ever be the fate of gen- 
eral treatises. • • 

One of the best chapters and by far 
the longest is the one on the history, 
production methods, properties and , 
uses of the elements, especially those of 
metallurgical importance. Also the two 
chapters on the history, ‘fundamentals, 
definitions and Characteristics of alloy 
groups contain information of deeded 
educational value to more titan a fev 
foundrymen and other metal workers 
In the section on hardness a%d strengtl 
it is to be regretted that thenmportan 
theories of Jeffries and of itosenhah 
have not been included. i 

The chapter on alloying and meltini 
is slightly too attenuated for so large i 
subject. Brasses and bronzes ar 
treated quite fullydn a half-score chap 
terB on copper, aluminum bronze, cop 
per-tin alloys, bell iffetal and other hari 
bronzes, phosphor and silicon bron^ea 
railroad alloys, steam mettfls and re< 
brass, brass for rolling* brass for san< 
casting, manja^ese bronze and* whit 
brass. The industrially important 
light aluminum alloys receive a full 
chapter, but not nearly so much space 
as is given to the # less important 
aluminum bronzes. 

A noteworthy chapter, and one that 
our book literature has Veeded for some 
time, is that on nickel alloys, including 
Monel metal. Tin alloys and lead ‘al- 
loys each receive a chapter; and in tfc£ 
former the babbitt metal formulas erf 
the Society of • Automotive Engineers 
are hfissing; in fact the inclusion of 
the S.A.E. alloys in several other places 
in the book would have added consid- 
erable interest in this motorized ‘age. 
Near the end of the book there is a 
chapter on the chemical analysis of bab- 
bitt metals— the only discussion of 
analysis in the whole book— that seems 
unnecessary in a work of this type. 

The chapter on amalgams should he 
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itefy welcome, mintk H contains con- 
siderable matter of not Very commorj 
knowledge. Another ,cnapte| valuable 
for the eame reason ii'the lengthy one 
on the alloys, of « the precious metals'. 
Fusible alloys, along with cadmium' alrd 
bismuth, receive such recognition as is 
due. f 

Other •subjects treated in separate 
chapters are magnesium alloys, zinc 
alloys, die pastings and ,their alloys, 
soft solders and brazing alloys, and 
miscellaneous fclloya. w The chapter on 
the surface coloring of alloys is well 
worth while. The closing chapter is a 
general miscellarjr of the usual non- 
descript data that is more or less 
typical of foundry handbooks. This 
chapter ends with a father anemic glos- 
sary which needs careful revision. For 
example, “binder” in many foundries 
means something quite other than a 
mechanical clamp for molds; nor is 
“air-hole” a correct definition for 
“blow-hole”; also if “facing” is defined, 
why is “parting” omitted f aryl lastly 
we do not believe that many authorities 
will agree that an alloy may be defined 
always as a solid solution of two or 
more metals. 

The book has the great advantage of 
laving been written by an* experienced 
Gehmeal writer whose English is clear 
md facile. For this reason as well as 
or its wealth of material and for its 
reshness this book is to be recom- 
mended. G. K. Elliott. 
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€ New Publications 

Dir Eniwickminq dkr S’hkmischkn 
Pmcunik.tsis zv den AnfXnorn own Hrohs- 
m»u8Trik. By (luatav Foster, Published 
>y Verlag yon Julius Springer, Berlin, U«r- 
nnny. Pnfio $1.80 A comprehensive his- 
ory of cmmtral technology from the time 
>f # the early Egyptians to the beginning of 
he nineteenth century 
Columbia University has published Engl- 
»eerlng nnd Scientific Paper 1 * 1 , Apt II, 
1923. on “Comparative Tests of Clay. Sanrt- 
Jme and Concrete Brick Masonry.” ta|/ 
Vlbin H. Beyer and William J. Krefleld. • 
)f the department of civil engineering 
Thk Univkrrity of*Minnksota has issued 
bulletin 2i. from the Engineering Experl- 
nent Station, on* gThe Manufacture of 
Portland Cement From Marl,” by Raymond 
3. Kirk. . f 

Yhb BmycAU or Standards has revised 
he Mollier chart of the properties of am- 
non la, which if available as Bureau of 
*tand|rds Miscellaneous Ptb 52. 


Cafendar 


Kenneth E. Bell has resigned his 
position with the Lewis Recovery Cor- 
poration to accept one as chemical 
engineer for the A. C. Lawrence Leather 
Co., Peabody, Mass. # 

C. F. Carrier, Jr., • general manager 
of the C*arrier Chemical Co., Charles- 
ton, W. Va., will address the annual 
convention of the West Virginia Styte 
Pharmaceutical Association. His topic 
will he “Contact Points.” 

Edward B. Durham has accepted 
the position of engineer for the Mam- 
moth Plant of the IJ. S. Smelting, 
Refining & Mining Co., at Keynet, 
Shasta Co., C&lif., and will take up the 
work there before* July 1. He was for- 
merly maintenance engineer for the 
Standard Chemical Co. at Canonsburg, 
Pa., and since March 1, 1923, has been 
with the Koppers Co. of Pittsburgh, Pa. 

F. M. Feiker, formerly vice-president 
of the McGraw-Hill Co., Inc., and more 
recent’y on leave of absence as special 
agent to the Department of Commerce 
at Washington, will, after his return 
from Washington, be associated with 
the staff of the Society for Electrical 
Development, New York City. Mr. 
Feiker will retain a consulting relation 
to the McGraw-Hill Co., Inc., and he 
will continue in a similar capacity his 
relation to the problems of personnel 
and organization of the Department of 
Commerce^ 

P. J. Freeman, for the past 7 years 
engineer of tests at* the Pittsburgh 
Testing Laboratory, has opened offices 
for private practice as a consulting 
engineer at 311 Ross St., Pittsburgh, Pa. 

I)r. E. C. Gangloff, formerly re- 
search chemist with the National Ani- 
lin£ & Chemical Co., is now chief chem- 
ist with Dextro Products, Inc., Buf- 
falo, N. Y. 

J. H. Hildebrand, professor of chem- 
istry at the University of California, 
has been appointed dean of men — an 
office recently instituted by the presi- 
dent-elect, Dr. W. JW. Campbell. The 
appointment is a popular one, especially 
among the young men of the campus, 
by whom Dr. Hildebrand is he$d in high 
esteem. 


given particular study to the develop- 
ment of an insulating material for 
submarine cables. 

Prof. G. N. Lewis, dean of the college 
of chemistry of the University of Cali- 
fornia, has been jganted leave of ab- 
sence from July 1 to Dec. 31, 1923, to . 
serve as a representative of the United 
States at the International Union of 
Pure and Applied Chemistry in Eng- 
land. 

William H. Pierce has been elected 
vice-president of the American Smelt-* 
ing & Refining Co., New York, in 
charge of refinery operations at Balti- 
more, Md., Perth Amboy, N. J., and 
Omaha, Neb. 

Frank N. Speller, metallurgical 
engineer of the National Tube Co., 
Pittsburgh, Pa., received the honorary 
degree of Doctor of Science from the 
University of Toronto at its convoca- 
tion, June 7. 

Gerald Swope, president of the Gen- 
eral Electric Co., Schenectady, N. Y., 
received the honorary degree of Doctor 
of Science at Rutgers College and State 
University of New Jersey, New Bruns- 
wick, at commencement, June 12. 

Charles P. Vaughan of Philadel- 
phia, Pa., president of Dungan, Hpod* 
& Co., Inc., manufacturer of glazed 
kid, and also president of the Philadel- 
phia Chamber of Commerce, has sailed 
for Europe, where he will make a study 
of conditions in the leather industry in 
twelve different countries. He will be 
absent for 3 months. 

Dr. W. R.* Whitney, director of the 
research laboratory of the General 
Electric Co., was recently elected a 
member of the corporation of the Mas- 
sachusetts Institute of Technology for 
a term of 5 years. He was graduated 
from M.l.T, in 1890 and has for some 
time been a non-re&ident professor of 
theoretical chemistry at the institution. 
Walter Humphrays, ’97, of Brookline, 
and Charles R. Maine, '09, a promi- 
neifc consulting engineer of Boston, 
,were also elected to the corporation,* 
these three succeeding Paul W. Lich- 
field, Arthur* D. Little and Eben S. 
Stevens. 
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Industry and Trade 


Current- News and Market developments 
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Oil litigation involving $800,000,000 — - 

'under way in San Francisco court. j 

Chemical Foundation suit, adjourned o 11 111 

for week, makes little progress. p , * 

• Society for the promotion of engineer-, Ol tllC 
' ing education holds ^important meeting at __ 

('ornell. 

German financiers announce founding of factories in 
this country. 

United Slates Bureau of Standards, will be asked to 
evolve standard test for imported coal-tar products. 

Rhinelan^ High Commission places June 80 as latest 
date for filing applications for import and export trade 
with the Ruhr. 

Casein probably will be first of chemical items to be 
granted hearing by Tariff Commission. 


Summary 
of the Week 


— - — _ — Demand for calcium arsenate ,has not 

become active and price* are irregular, 
lary Trading in cottonseed meal futures wfil 

| be opened up at Memphis on July 1. 

I V 60K Department of Corflmerce will issue im- 

port and export statistics simultaneously, 
having caught up on import figures. 

Imported copper sulphate has recovered from recent 
price weakness. 

Arsenic is unchanged on spot, but futures were lower 
in price. * 

Foreign makers of prussiates appear eager to hold 
American trade and prices are weak under this selling 
competition. / 

Poduction of coke from byproduct ovens amounted to 
3,828,000 net tons in May, which was ait increase .of 


Leading sellers of soda ash and caustic soda announce 3.8 per cent over April. 


i hat prices will be quoted hereafter on flat basis. 

Bureau of Census report on cottonseed products shows 
stocks of cottonseed oil smaller than a year ago. 

Lack of funds may restrict personnel of customs serv- 
, me throughout coming year. 


High protective tariff on sulphur proposed in Spain, 
in order to stimulate activity in the industry. • 

U. S. General Appraisers give decision, holding Ifiat 
tankage is subject to import duty of 10 per cent ad 
valorem, as waste. • 


Consumption of Cottonseed Oil in May 
Estimated at 128, 871. Bbl. 

Bureau of Census Report Shows Light Stocks — Visible Smaller 
Than Last Season— Demand Less Active 

T HE DISTRIBUTION of refined The crop year officially ends with t 
cottonseed oil into consuming chan- last day of July, but new oil wilf r 
nels during the month of May, accord- come on the market in a large w 
ing to an analysis of the* Bureau of before late September. Refiners nu 


The crop year officially ends with the 
last day of July, but new oil wilf not 
come on the market in a large wav 
before late September. Refiners must 
Census report on* cottonseed products hold enough old crop oil in reserve to 
for the 10 months onded with May 81, meet the regular trade requirements 
amounted* to 128,871 bbl. This com- and, from present indications, the 
pares with 151,233 bbl. in ApriLand carry-over, on July 31, will, be even 
179,770 bbl. in May a year ago. In smaller than last year when the total 
’ view of the low position of lard and was estimated at 434,325 bbl. 

the inability to export, because of the Consumption of refined cottonseed 
.high prices, the consumption for the oil for. the 10 months ended with 
’ month of May was considered good. May 31, reached the total of 2,040,000 
The report revealed nothing new to bbl., which compares with 1,975,000 
traders and the tight statistical situs- bbl. for this period a year ago. 
tion was offset, as a market factor, by Average monthly consumption of re- 
the less favorable condition of the fined oil for the 10 months ended upth 
vegetable oil trade. May 31 amounted to 203.J50 bbl. as 

The visible sunblv of refined oil on against 19 500 bbl. a month for the 


vegetable oil trade. 

The visible supply of refined oil on 


ine vision; suuuiy uj. , . 

the last day of May, converting the first 10 months of the previous season 

* .. . ... A 1 /lanatimnflnn fr\V .IlirW 


stocks of crude oil and seed at the 
plants into refined, was placed at 
627,000 bbl., which compares with 707,- 


Actual monthly consumption for June 
and July a year ago was 144,300 bbl. 
Reports on the condition of trade for 


000 bbl. on the corresponding day a the first half of June this year were 
year ago. Seed not* yet accounted for not encouraging, and operators do not 

" P . . a M A AAA ill HA AM%A«1 « ah/\«innfV TAV fhA AftT 


will produce approximately 88,000 bbl. 
of refined oil, against an actual pro- 


expect so good a showing for the entire 
month as for June a year ago. The 


oi rennea on, »u »*.*.**«* 7 7, , ' , ~ 

duction of 26,000 bbl. for the last 2 action of competing oils, such as soya, 
months of the 1022 aeaaon. corn and sesame, may have some bear- 


ing upon the market. Old crop crude 
cottonseed oil, during thevpast week, 
held at 9c. hid and 9ic. trbked, f.o.b. 
mills, tank car basis. New chip ciud? 
(Nov.-Dec.-Jan.) was nominal at 7c.* 1 
per lb* f.o.b. mills. , 

Receipts of cottonseed at the mills 
# from Aug. 1, 1922, to May 31, ,1923, ac- 
cording to the official report, amounted 
to 3,208,085 tons, against 2,889,002 tons 
for the corresponding periotf a year 
agj. The amount of seed actually 
crushed for the 10 months*cnded with 
May 31 was 3,193.524 y>ns, which com- 
pares with 2,062,849 tons a year fgo. 

Production ot crude cottonseed oil 
for the 10 months ended with May 31 
amounted to 982,756*658 lb., as against 
916,025,098 lb. a year ago. The pro- 
duction ofgefined oil Tor the 10 months 
period amounted to 873,994,702 lb., as 
against 815,116,501 lb.*a year ago. 

The output of cottonseed meal for 
the August-May period was reported 
at 1,462,327 tons, as against V33&JJ73 
tons a year ago. 

The stocks qf seed at the plants on 
the la*t day of May amounted to 28,098 
tons, qrhich compares with 23 SSG^tons 
on the corresponding date a, year ago. 
The stocks of crude oil on May 31 ive re 
estimated at 24,196,802 lb., which com- 
pares with 23,703,854 lb. a year ago. 
The stocks of refined oil on hand on 
May 31 amounted to 222,863,042 lb., as 
against 254,618,251 lb. on the* last day 
of May a year ago. * 
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Text for Rhineland Order Authorizing 
Sale of American Owned Goods 

Proceeds of Sale Less Expenses Will Form ‘‘Consignment Account” — 
Owner Will Be Reimbursed in Francs 


T HE TEXT of the order of the 
Rhineland High Commission, which 
authorized tfle sale of goods owned by 
Americans and also the sale of other 
merchandise held by the railway lines, 
was received a few days ago by do- 
mestic importers. Translation of the 
order is as follows? 

The Interallied Rhineland High Com- 
mission regarding Order No. 149— Con- 
sidefing the fact thftt, as a result of 
orders given by the German Govern- 
ment, considerable merchandise Remains 
standing on the' railway lines of the 
occupied territories, and that this fact 
is such as to affect the interests of 
the population and to block public serv- 
ice which has been taken over*by the 
Administration of the Railway Lines, 
it has been necessary, therefore, to take 
measures in order to remedy this situa- 
tion. 

Article 1 — On and afttfr Juno 10, 
lff23, cars wlflch remain standing on the 
railway systems operated by the Ad- 
ministration of Railroads may be un- 
loaded ; and the merchandise, whether 
on the Cars or in the warehouses, may 
be sold under the hereinbelow stated 
conditions: 

A,rticlr 2 -The Administration of the 
Rail reads jn the occupied ^territories 
will turn 4, over on June 10 all loaded 
cars and all merchandise stored in 
warehouses to the Franco-Belgian 
Restitution Services, which will have 
charge of their liquidation. 

* An official report will be nyuie out 
f6r each transfer made by operation 
of the present article. * 

Article 3— All claims relative to 
stalled freight cars or merchandise will 
have to* be forwarded before June 10 
to the Franco-Belgian Restitution Serv- 
iced. Thqse will see that they ' are 
delivered to tlje consignees or to the 
shipper of the merchandise when 
claimed, and will sell' all merchandise 
whose owners cannot be identified, or 
which has been refused, or which cannot 
be forwarded to its destination owing 
to the refusal of the German Railroad 
Administration to provide for uninter- 
rupted transportation. 

Article 4— Before each sale an offi- 
cial report will be made out, giving as 
far a» possible all particulars which 
might help to identify the merchandise 
and subsequently enabling the owners 
to establish their rights to be paid the 
proceeds. 

This official report will be completed 
after the sale by stating the price re- 
ceived and expenses reimbursed to the 
Administration of the Railways and to 
the Restitution Services. 

Article 5— The proceeds of the sale 
of the merchandise, after deducting the 
expenses incurred by th^ Administra- 


tion of Railways and the Restitution 
Services, will be entered by the Resti- 
tution Services in a special account, to 
be known as the “consi^iment account.” 

During the period of one year the 
owners of* merchandise srtld, or their 
assigns, may obtain, after establishing 
their claims, reimbursement in French 
franca of the sums entered in tffis 
account. * 

They wifi be entitled to no other in- 
demnity, either from the Railway ‘Ad- 
ministration or from the Restitution 
Services, but all their rights will be 
reserved as against the Gorman • de- 
partments whose default shall have 
caused them injur^. t 

At the expiration of the period of one 
year, as provided above, the proceeds 
of the sale will be turned into the 
treasury of the administration. 

Article 6 — By derogation of Article 
5 above, the Administration of the 
Railways is authorized immediately 
upon the expiration of the period fixed 
in Article 1 to use itself the fuel and 
generally all other material fit for use 
in operating the railroads which have 
been left standing on the tracks. 

The value in French francs of this 
merchandise will lie determined by ex- 
perts appointed by the French- Belgian 
Restitution Services. • 

The Restitution Services will make 
out an official report covering the de- 
livery of such fuel and material. 

Article 7 — The value of merchandise 
so utilized by the Administration will 
be entered in a special account to be 
kept by the Restitution Services. 

Within one year the owners of this 
met’handise, or those having a right 
to the same, may, after establishing 
their rights, claim reimbursement of 
this value from the Restitution Serv- 
ices. 

The Restitution Services, after veri- 
fying the rights and the identity of 
the claimants, will furnish them with a 
certificate, on the presentation of which 
the Railway Administration will pay 
them the amount in French francs of 
the value indicated in the special ac- 
count, upon their waiving all future 
claims against it. 

Article 8 — The Railway Administra- 
tion in the occupied territories cannot 
be considered, in any case, as respon- 
sible for damages, losses, diminution 
in weight or value of merchandise the 
liquidation of which is directed by this 
order. 

Article 9 — Judicial actions relative 
to differences which might arise from 
the enforcement of this order will be 
referred to arbitration commissions, the 
membership and functioning of which 
will be governed by an order of the 
High Commission. 


£teel Men to Meet With 
Ordnance Officers 

The board of directors of the Ameri- 
can Iron and Steel Institute has ac- 
cepted the invitation of the Army 
Ordnance Association to mel*t 4 with it < 
next fall at the Army Ordnance Proving 
Gfounds, Aberdeen, Md. For this rea- 
son the next general meeting of the 
Institute is to be held at Hotel Commo- 
dore, New York City, d day in advance 
of the date previously set— that is, 
Thursday, Oct. 25, instead of Friday, 
Oct. 26. Special train accommodations 
are to be provided to make the journey 
on Thursday night so that Friday may 
be spent at the proving grounds. 


Iodine Combine Active * 

The Iodine Combine, which under its 
former organization was to have ter- 
minated on March 31 last, has extended 
its time of existence as sujh to June 30. 
The object of this association of Chilean 
producers is to centralize sales and to 
market their product rnvler terms of 
mutual agreement. It is now desired 
to introduce modifications in the stat- 
utes of the society, and the extension 
of the existing system has been made 
to afford time for study. 

The proposed reforms in the statutes 
have now been drawn up and will he 
submitted to those interested in the 
industry. Under these new regulations, 
the old Iodine Combine will become the 
Association of Iod'ne Producers of 
Chile. “ 

As outlined at the present time the 
program of the association will include 
encouragement of the consumption of 
iodine throughout the world, the con- 
solidation of the industry by uniting 
all the iodine producers and stock- 
holders of the country, the marketing 
of the product, £he framing of agree- 
ments with producers in other countries 
as to the sale and supply of iodine and 
finally the defence and progress of the 
industry. 

Thomas Meal Advances in Price 
in Switzerland 

The price of “Thomas meal,” a basic 
slag fertilizer extensively used in 
Switzerland, has advanced recently be- 
cause many blast furnaces of the Ruhr* 
district of Germany have been idle on 
account of thffe occupation, according^ 
to a report from American Vice-Consul 
William H. Mathee at Zurich. 

Authentic reports are quoted by the 
vice-consul indicating that the produc- 
tion of “Thomas meal” is being reduced 
daily and that the lack of new stocks 
will be felt seriously as soon as the 
demand in Switzerland reaches the peak 
this summer. * 

The situation is described as similar 
to that of the spring of 1922, when, on 
account of dininished production, the 
prise of this fertilizer rose within a 
short time from 49 to 48 centimes per 
kilogram. Today “Thomas meal” is 
still obtainable Lo.b. Basel for 42-43 
centimes per kilogram. 
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News Nates 

1-4 L 

• Natu«4 clays possessing desirable 
properties for use in paints, stains, 
water* cotors and toilet articles have 
been discovered by G. C. Carver in the 
vicinity .of Tuskegdb, Ala. He cltims 
to have used this clay with marked 
success in the # manufacture of all these 
articles. 

Zinc has recently been supplied to 
Japan by the Electrolytic Zinc Co. of 
Tasmania in successful competition 
wjth American producers. Japan uses 
approximately 40,000 tons of the metal 
annually. Several shipments are re- 
ported to have been made from Tas- 
mania. 

Three fellowships in the engineering 
experiment station of Ohio State Uni- 
versity at Columbus are being offered 
jointly by#the Department of the In- ( 
terior and that institution. College 
graduates who have had sufficient 
training in metallurgy, pottery or chem- 
istry to carry on ceramic work are 
eligible. The object in creating these 
fellowships is to solve definite problems 
confronting the pottery industry. 

A new Spanish glass factory is re- 
ported. The company behind the new 
enterprise has been formed under the 
auspices of the Compagnie Interna- 
tionale pour la Fabrication de la Verre, 
with a capitalization of 3,000,000 
pesetas. According to the Reuter dis- 
patch, the Libbey-Owens system is to 
be employed in manufacture. 

An oxy-acetylene welding course has 
recently been outlined by the American 
Welding Society. The Federal Board 
of Vocational Education and the Na- 
tional Research Council have co-oper- 
ated in the work •of preparing this 
course, which covers the subject from 
the viewpoint of the person choosing 
and training candidates. Copies of the 
course may be obtained by writing the 
society tit 29 West 39th $t. f New York 
City. • 

The iron ore resources of British 
Columbih are to be surveyed by Dr. 
G. A. Young of the Canadian Geqjogical 
Survey. This work was begun last 
year by Dr. Young, who has made sim- 
ilar surveys in Eastern Canada. 

The American Cotton Oil Co., New 
York, is arranging for curtailment at 
its different plants. The fourteen mills 
of the company in the South devoted to 
crushing will be closed gradually, and 
will be kept inactive until conditions 
in the industry improve. The oil and 
fertilizer plants ^it Gretna, La., will 
also be discontinued temporarily. A 
number of the refining plants of the 
company will remain on the active list. 

Twenty-seven cement-producing mills 
represent the cemftnt interests in Can- 
ada, according to a list just published 
by the Mines department. These vary 
in capacity from 200 bbl. per day to 
12,000, the greater proportion having 


• \ 

a capacity of from 1,000 to 4,000 bbl.’ 
daily. The Canada Cement Co,, at its 
Montreal mill, has the maximum capac* 
ity of 12,000 bbl. 

Copper and brass consumption in 
England is to be promoted by a new 1 
organization formed along much the 
same lines as the Copper ar^l Brass 
•Research Association in this country. 

In that country the organization is to 
be known as the Extended Uses Coun- 
cil. The use of solid brass* hardware in 
place of brassed steel goods is to be 
particularly promoted. • 

Another serious oil fire occurred in 
Pittsburgh on June 15, when a tank at 
the Atlantic Rqfning Co.’s plant was 
struck by lightning. Eighty persons 
w^re injured, more than 100,000 bbl. 
of oil was burned and a damage of up- 
wards of $1,000,000 was done before 
the flames were controlled after 26 
hburs of fighting. • 

The United States Glass Co., Pitta- 
* burgh, has taken over the mold-making 
establishment operated for nearly half 
a century by the late W. S. McKee. 
According to present arrangements a 
complete line of tableware molds and 
general ware molds will be produced. 

The Canadian Salt Company, Ltd., 
has had to double the capacity of its 
liquid chlorine plant, which it put into 
operation last October. The company 
is also erecting a new caustic finishing 
building with the latest improvements 
which will considerably increase the 
capacity of that department. 

• * 

* Big Oil Suit Starts 

Litigation between the* Standard Oil 
Co. of Indiana and the Universal Oil 
Products Co.^s now under way in San 
Francisco courts. The litigation is said 
to involve $300,000,000. The patent 
rights in question are those covering, 
the Dubbs process, which is employed 
by the Universal company, aijd the 
Burton process, used by the Standard 
Oil Co. of Indiana. 

The Universal Oil Products Co. con- 
tends, through its attorney, United 
States Senator James Reed of Missouri, 
that its patents control the basic pro- 
cedure for the manufacture of high 
test gasoline by cracking crude oil. The 
Standard Oil, disputing the Universal 
claims of infringement, is represented 
by Russell Wiles of Chicago. 

Approximately half of the world’s 
production of gasoline is said to be 
manufactured by cracking higher boil- 
ing distillates. For that reason the 
sum involved is enormous. The ciBe is 
being heard by Federal Judge Holmes 
Hall, of Sedalia, Mo. 


Italy Building Celluloid Industry 

Italy is trying to build up a domestic 
celluloid industry. The decree now be- 
fore the Parliament carries a duty of 
24 cents on the raw material, but an 
effort is being made to secure a higher 
rate. A large plant is under construc- 
tion in the Province of Como. 


Mining Engineers Planning 
Elaborate FalJ Meeting 

Finaf announcement of the August 
meeting of the Apierican Institute of 
Mining and Metallurgical Engineers 
has been issued. It is planned to gather 
td the Entrance Hall of the Parliament 
Buildings in Toronto Monday morning, 
Aug. 20. Late that night the party will 
start on a tour in a specyal train, visit- 
ing the nickel operations at Sudhury # 
on Tuesday, the silver min*es and mills 
in the Cobalt region on Wednesday and 
Thursday. Friday will find % the mem- 
bers in the Kirklapd gold district, Sat- 
urday and Sunday m the Porcupine dis- 
trict, where is located the Hollinger, 
probably the most important gold mine 
in the world that is now operating. 

Tuesday, Aug. 28, the party will 
spend sightseeing iij Quebec, Wednes- 
day will be spent at the asbestos mines 
and dressing plant at Thetford. On 
Thursday and Friday the technical ses- 
sions # artd banquet will be held in 
Montreal. Cost of the entire excursion, 
starting at Toronto and ending at 
Montreal, is estimated at $200, and in- 
cludes transportation, pullman accom- 
modations, meals, hotel rooms and auto- 
mobile excursions. Reservations must 
be made prior to July zO. s 


Fall A.E.’S. Meeting Planned 

Dayton, Ohio, will be the scene of 
activities for the fall, meeting of the 
American Electrochemical Society, 
which is to be*held Sept. 27 to 2fl. An 
innovation at this meeting will be a 
round-table discussion oi Electric fur- 
nace brass foundry practice, organic 
electrochemistry, chlorine^nd electro- 
plating. • # 

The plans for the meeting also in- 
clude two symposiums, one on electro- 
chemistry of gaseous conduction, which 
is in charge of Dr. Duncan MacRae, 
Research Laboratory, Wtfctinghouse 
Lamp Co., Bloonffield, N. J. and another 
on recent progress jn electrolytic refin- 
ing; chairman, F.*R. Pyne, U. S. Metals 
Refining Co., Carteret, N. J1 • 
Trips and social eventS will be an- 
nounced later. • 

* - ♦ — • 

Larger Candelilla Wax ShipmenU 
From Nt^evo Laredo 

Exports of candelilla wax from Nuev< 
Laredo, Mexico, from Jan. 1 to April ' 
were 82,233 lb., which is more than thi 
grand total for the % years preceding 
The practically sudden demand fo 
the candelilla is attributable to four o 
five factors, but the chief explanation i 
unquestionably found in a low pijc« 
combined with the fact that the cande 
lillaP and its uses are becoming mor 
widely known. The present mOvemer 
is probably for the accounted Europea 
factories, since all of the shipment 
through here have been consigned t 
commission houses of New York Cit: 
The current prices in Nuevo Lared 
average 18.5c. per pound, which is th 
record low quotation for* the loo 
market . 
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Chilean Nitrate Sales Larger 
ilia ~ 


Slow Release of Imports May ' 
Continue Over Next Year 

t 

With imports pouring into the coun- 
try in quantities fhr surpassing any 
previous period officials of the Treasury 
department are confronting a problem 
of rendering service to the business in- 
terests involved, with a personnel 
smaller than the force of the Customs 
Division before the >^orld war and which 
has just been given the additional duty 
of enforcing the regulations prohibiting 
vessels entering American waters from 
carrying intoxicating liquors. 

Drastic reduction of the customs force 
in the last half ^of June because of 
an approaching illegal deficit was 
avoided only by the intercession of 
President Harding, who authorized a 
$60,000 deficit. The appropriaflon^ivail- 
able for the fiscal year 1924, beginning 
July 1, for collection of customs rev- 
enues with all the duties placed upon 
that division of the Treasury Depart- 
ment, is less than $12,000,000. 

Treasury officials frankly confess that 
unless there is a very decided decrease 
in imports, the appropriation available 
for the new year will not provide suffi- 
cient personnel to handle imports 
expeditiously and at the same time 
protect the revenue of the government. 
It has been difficult to hold a force 
of laborers at the government piers 
because of a limitation of $1,080 a year 
» on the wagta paid such workers. This 
condition has been relieved by a special 
law reniovirul the limit but without pro- 
viding additional funds for payment. 

Congestion at New York has been 
re^eved to a large extent, customs 
officials report, by dock inspections of 
imports, thus avoiding transfer to the 
appraiser’* stores, and by inspecting 
one case as a sample A>f u shipment of 
a number t of cases k They do not feel, 
however, that this System sufficiently 
protects thb revenues. « 

With prohibition work put upon the 
Customs Division, thus diverting the 
activity of part of tty* force, condi- 
tions after July 1 threaten to be more 
serious in delaying imports than they 
have been unless scene icmedy not yet 
discovered is worked out. 


Standards Bureau Giving 
Dyes Much Attention 

Problems of dye standardization are; 
receiving intensive attention at the 
Bureau of Standards of the Department 
of Commerce. One chemist is devoting 
exclusive attention to tlfis subject and 
it is hoped Jo add to th£ facilities^ after 
the new fiscal year starts July 1. 

Standardization is being approached 
through methods of identification o# 
species, determination «of. color strength 
and determination of quality. Other 
problems, such as a method of assuring 
matching of colors in textiles, are to 
be taken up. 

A report on dye standardization woj-k 
at the bureau wAs submitted June 1 by 
Dr. ('. K. Waters, chief of the Chemical u 
Division, and W. D. Appel, dye special- 4 outside 
ist, to the main advisory committee of 
the Textile Division, composed of 
representatives of the larger textile 
trade associations. The advisory com- 
mittee voted to request each textile 
trade association to appoint a committee 
of from one to three members to co- 
operate with the Bureau of Standards 
in its dye work. 


ian in Preceding Year 

A survey of the Chilean nitrate trade 
as made by George A. Mackyison, con- 
sul at Valparaiso, states’ that the indus- 
try has almost completely, lecovered 
from the disastrous speculative* slump 
of 1921. Sales effected during the first 
three-quarters of the present nitrate 
year, which began on July 1, total 
21,851,078 metric quintals. This is only 
15 per cent less than the quantity sold 
in the same nine-moeth period during 
prosperous war years and represents 
nearly triple the quantity disposed of 
during the first three-quarters of tye 
past nitrate year. 

March sales announced by the Pro- 
ducers’ Association amounted to 1,966,- • 
331 metric quintals, as compared with 
1,685,403 quintals in February and 
1,960,742 in January. Sales effected by 
the association up to the end of March 
totaled 19,655,346 metric quintals, while 
sales, includift& 1,010,084 
quintals credited to the two American 
companies, amounted to 2,133,762 metric 
quintals. The delivery dates of the 
association sales are as follows: 


LC.C. Recommends Lower Rates 
on Acid and Feldspar 

The Seaboard By-Product Coke Go. 
should be awarded reparation # on 
various shipments of sulphuric afid 
from Grasselli and Brills to Seaboard, 
N. J., in the Opinion of Burton Fuller, 
an Interstate Commerce Commission 
examiner, lie finds that* unreasonable 
rates were assessed on 39 carloads of 
sulphuric acid. 

i As a result of a complaint brought 
b} the Ceramic Traffic Association, 
Paul ^O. Carter, an Interstate Com- 
merce Commission examiner, has re- 
ported that the rates on feldspar from 
producing points in Maine, New Hamp- 
shire and Connecticut to New Jersey 
and Pennsylvania destinations are un- 
reasonable. He suggests a series of 
lower ratee on crude and ground feld- 
spar which he asks the commission to 
prescribe for the future. 


Month of 

For 

Export, 

For 

Consumption 

Total 

1 >rlm*ry 

Metric 

Metric 

Metric 

1922 

Quintals 

Quintals 

Quintals 

July 

2,407,565 

1,016 

2,408,581 

Aufpjut 

1,639,599 

7,586 

1,647,185 

Septpnil>cr 

1,809,657 

9,428 

17,289 

1,819,080 

Ootolwr 

1,991,361 

2,008,655 

November 

1,618,407 

5,042 

1,623,449 

December 

109,798 

1,609 

111,407 

1923 

January 

1,977,716 

508 

1,978,224 

February 

2,701,970 

3,058 

2,705,028 

March 

2,051,595 

2,032 

2,053,627 

April 

May 

611,124 

508 

611,632 

1,016 


1,016 

Jnnr 

2,687,456 


2,687,456 

Total 

19,607,264 

48,076 

19,655,340 


Heavy Lac Exports From India 

During the first 3 months of 1923 
the exports of lac from India to the 
United States to&led approximately 
9(1,000 Chest* of 164 lb. gach. Exports 
to the end of April are expected to 
figure up to 125,000 chests, 
for the 4 months, will represent 
tbottt* one- ha If the normal annual ship- 
ments to the United States. The prin- 
cipal lac crop opines in May and June, 
with heavy exports to America usually 
taking place in the fall, so that the 
figures fot shipment during the early 
months of this year appear quite large. 


Prohibitive Tariff on Sulphur 
Proposed for Spain 

The United States continues to sup- 
ply a large proportion of the sulphur 
useak in Spain, but an effort now is 
being made r by the producers of sul- 
phur in that country to secure a pro- 
hibitive tariff in the hope that their 
properties may be restored to their 
war-time activity. The proposal of the 
producers to place a high tariff on 
imported sulphur is actively opposed 
by the agricultural interests. The use 
of sulphur in connection with fertilizers 
and in the protection of grape vines 
makes it an important item in their 
costs. 


The March production of the fifty- 
nine plants now forking amounted to 
1,452,644 metric quintals — an increase 
of 733,031 quintals over the output of 
the thirty-one plants operating during 
the corresponding month of 1922. 

Exports from the various $orts of 
Chile during the pa$t month totaled 
2,226,017 metric quintals, as compared 
with 2,705,979 quintals in February and 
2,225,139 quintals in January. Total 
expotfs for the first 3 months of the 
previous year amounted to only 1,036,- 
480 metric quintals. Approximately 
50 per cent of ^the 1923 exports has 
gone to the United States. 

Stocks on the coast are being steadily 
reduced and at the close of the month 
amounted to less than 10,000,000 metric 
quintals, as compared with 15,713,140 
at the end of the third quarter of the 
last nitrate year. 


Tankage Hefji Dutiable 

The claim of Gallagher & Ascher, of 
Ch'cago, for the free entrance of tank- 
age has been overruled by the U. S. 
General Appraisers* Their decision is 
that it is dutiable at 10 per cent ad 
valorem as waste, not specifically pro- 
vided for, under paragraph 884 of the 
tariff act. 




June 25, 1928 

Chemical f Foundalioii Has 
Peaceful Week 

The past week has been very quiet* 
in the dbhrtroom at Wilmington, Del., 
as far a*g the government’s suit against 
the Chemical Foundation has been con- 
cerned. An adjournment was declared 
on June 15 for a week. Thus both sides 
gained an opportunity to catch second 
wind. The defence, with William D. 
Guthrie and Isador J. Kresel as leading 
attorneys, is expected to open its side 
of the case within a few days. Up to 
the present writing they have held the 
floor of the court only long enough to 
catry out their examination of the wit- 
nesses presented by the government. 

. It is thought in some quarters that the 
i entire case of the defence will be pre- 
sented before dismissal is asked for. 
That the asking of such dismissal is 
regarded as likely by the court is evi- 
dent from Judge Morris’ question ad- 
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dressed to* Kresel as to whether he y United States bituminous coal 
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Qly Coke Plante 

To Make an Extensive Survey tof the 
Possibilities of Domestic Heating 
With Byproduct Coke 

The possibilities of coking bituminous 
toal for domestic heating in Canada and 
some idea of the plans that are likely 
to materialize in that respect very 
shortly are giyen in the following ex- 
tracts from th£ interim report of the 
Dominion Fuel Board, which has just 
been tabled in the House of Commons 
at Ottawa: 

* “The board is convinced of the im- 
portance of a*n investigation into the 
feasibility of establishing ^product re- 
covery coking plants in the larger 
centers of population. Not only are 
there the Nova Scotia and New Bruns- 
wick cofills to draw upon but, as stated 
before, there are immense reserves of 

that 


might not take this step. 

As the case stands, practically none 
of the evidence introduced by Colonel 
Anderson, attorney for the government, 
is held to be directly applicable. Al- 
though it is not understood at the time 
of going to press that Judge Morris 
has announced a definite decision to 
that effect, it is known that he has fre- 
quently questioned the right of the 
court to pass on acts of executive dis- 
cretion carried out by the President. 

The question of recompense is in dis- 
pute. The government’s contention that 
$250,000 was entirely inadequate pay- 
ment for the 4,800 patents is met by 
the argument of the defence that while 
the sum paid was not extremely high, 
still the Foundation has made use of 
these patents for the greatest good of 
the people and the industry at large. 

Chemists Achieve New 
Victory Over Disease 

The economic development of Africa 
has beep greatly hindered by the 
prevalence thereof sleeping sickness. 
A new compound developed by the 
Rockfeller Institute has recently been 
used successfully in combating this 
disease. Experiments covering a leriod 
of nearly 10 years have been required 
to develop the compound, which is the 
sodium salt of N-phepylglycineamiae- 
► para-arsenic acid. The Journal of the 
American Medical Association in a re- 
cent number outlines the history of the 
new drug. 

Sicily Increases Exports of 
Sulphur Oil 

The United States is taking more and 
more of Sicily’s sulphur oil. During 
the first 8 months in 1923 exports to 
the United States from that island ag- 
gregated 1,280,011 lb. The Sicilians are 
in a position to offer particularly low 
prices on sulphur oil from the fact that 
it is obtained from treating the car- 
bonate of sulphur after it has been used 
in extracting the residue of oil from 

aIi'iia nnln 


could be imported for coking. Briefly, 
the plan would be to establish coking 
plants at large well-situated centers of 
population like Montreal and Toronto, 
where the coke could be manufactured 
and shipped to tributary territory, and 
the gas used at the point of manu- 
facture. 

“Other valuable byproducts, such as 
tar, ammonium sulphate and benzol, are 
obtained, and the success of such an 
industry depends on the disposal of 
these. 

“The chairman of the board investi- 
gated a plant established by the cities 
of 6t. Paul &nd Minneapolis for the 
manufacture of this coke, and found 
that not only were the two cities above 
referred to being supplied out that ship- 
ments were h^ing made to Winnipeg. 
More recent investigation by the board 
other part of the United States, 


pn Nitrate of Soda 

The New Orleans Joint Traffic Bureau 
has attacked the freight rate applicable 
\o nitrate of soda. A large portion of 
the nitrate of soda imported Comes 
through the port of New Orleans. The 
New Orleans Traffic Bureau contends 
that a reasonable rate on nitrate of 
soda cannot exceed the rates applying 
on other fertilizers. In ita arguments# 
before the Interstate Commerce Com- 
mission, it attempts to establish that 
nitrate of soda is not an explosive and 
that fires that ha\A* resulted from the 
shipping of nitrate of soda have been 
negligible. It admits that twenty-four 
fires during th# 11-year period* from 
1910 to 1921 have resulted from the 
shipping of that commodity, but that 
the resulting losse/ did not exceed 
$60,000. For that reason it is contended 
that the fire hazard is negligible. It 
also is ai*?ued that the railroads them- 
selves* would benefit by charging fer- 
tilizer rates on nitrate of soda, since it 
would stimulate its use, thereby increas- 
ing the yield of crops, which in turn 
would augment the tonnage available to 
the railroads. 

-a 


Vegetable Oil Residues Used 
in Netherlands Soap Trade 

Vegetable oil foots and other byprod- 
ucts of the refining of vegetable oils are 
being extensively used At present by the 
large soap and* candle factories in the 
Netherlands. » 

The sAap and candle factories are 
using comparatively little of the inedible 
tallows and inedible grease stearine 
which is usually the flrsb choice in 
soap and candle materials. ‘Vegetable 
oil residues, together with fish and whale 
oil, ath under present conditions recjffv- 
ke is being manufactured and ing mogt a ttention from Dutch u$ers. 
domestic purposes, have con- » ,^ e can( ji e alu j g0 ap factories in the 

e conclusion that this should He Netherlands, particularly the former, 

have very modern plants and are 
equipped to acidulate and concentrate 
these oily byproducts. The. grease or 
acid oils resulting from this procesl are 
split again for the separation of glyc- 
erine and falty acids, which are distilled 
once, twice, oi* three time*, depending 
on the quality of the material and the 
lightness of color desired in the distilled 
fatty acid. The refined vegetable, whale 
and fish dh are alstf hydrogenated and 
used in the manufacture of soap. At 
present the candle factories are using 
to some extent a combination of any or 
all of these hydrogenated oils with 
paraffine. * 


ill uwivi v w " 

where coke is being manufactured and 
used for 

firmed the conclusion 
a very fruitful field for further investi- 
gation. The board considers that devel- 
opments in this connection hold out so 
much promise that it has by resolution 
placed on record its decision to employ 
a competent expert to report upon the 
matter. 


Commerce Department Catches 
Up on Import Statistics 

The Oepartment of Commerce has 
issued an announcement to the effect 
that the delays in compilation of the 
import and export statistics due to the 
greatly increased number of items re- 
quired under the last tariff act have 
been overcome, and the import and the 
export figures are again issued coin- 
cidently at the usual time. 

Manila Using More Paint 

A recent cable from Trade Commis- 
sioner J. A. Fowler of Manila says that 
paint sales in that section show still 
further improvement. The market for 
red lead remains slow. The overstocked 
condition of the white-lead market hw 
been relieved and sales continue fair. 


German Textile Industry Qulel 

The depression in the retail and 
wholesale textile trade of Qefbiany 
which began last February has shown 
improvement recently, according 1 * to a 
report from Dresden. However, the 
general condition of the textile indus- 
try in that country is described as un- 
certain. This is shown by the refusal 
of buyers to enter into obligations fdr 
the future.! 
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Casein May Be First of Chemical 
Items for Tariff Hearing 

Investigation of This Material* Has Progressed Further Than 

Other Chemicals .Under Consideration 

i 


9 

Trade Notes . • 


*. • 


C ASEIN* probably, will be the first of 
the seven chemical items being in- 
vestigated by* the Tariff Commission 
•with a view, to possible changes in duty 
under the flexible tariff to be docketed 
for public hearing. The investigation 
into costs of production of casein at 


of chemical items there. Mr. DeLong* 
will return in July with the data secured 
up to the’ time of his departure, which 
are expected to include %11 of those re- 
lating to casein. The innuiry into costs 
at domestic*plants is well in'hanfl. 

No date has been fixed for a public 


least has progressed further than that hearing on casein, hut it is probable 

i — At- .. li. i.l_ _ ,.l 1L-1 it- ...111 


in£o any of the other items of the chem • 
ical schedule into which inquiries are 
being, made. * 

F. W. McSparren, one of the Tariff 
Commission's chemical experts, hfcs re- 
turned from Argentina, where he spent 
6 weeks investigating the costs of pro- 
ducing casein, regarding which coated 
paper manufacturers of thg United 
States have applied to the comrffission 
for a reduction in duty. Carl R. 
DeLong, chief of the Chemical Section, 
and two assistants conducted investiga- 
tions into this product in Europe at 
the outset of their work on « number 
• A 


that the subject will be considered by 
the commissioners so<fn.‘ Thirty days’ 
notice must* be given of the hearing 
date. 

C. H. Penning, a chemist of the Tariff 
Commission, is visiting domestic plants 
securing costs qJP logwood extfact a/id 
barium dioxide in connection with the 


The Lyon Engineering &. Gopstruc- 
tion Co., 225 Fifth Ave., New York, has 
issued schedules in bankruptcy with 
liabilities placed $16,447 and assets 
$26,000. 

H. D. Whittlesey, vice-president and 
director of sales of Sherwin-Williams 
Co., was elected to ftfie office of vice- 
president of the National Association 
of Sales Managers. , 

Production of olive oil in Italy *in 
1922-23 amounted to 2,891,140 quintals. 
Average production of oil per 100 kilos . 
of olives was 19.18 kilos. 

While the hog industry in Denmark 
and Poland shows complete recovery, 
the number of hogs in Germany is ap- 
proximately 1,000,000 less than it was 


commission’s inquiries into these items. » a year ago and about 33 pef cent below 
Costs of production of logwood extract the pre-war figure. 


in Haiti have been secured, but are to 
be checked by a personal visit of an 
agent of the commission, while figures 
from Europe also will be secured be- 
fore the hearing on this* item is set. 


Potash salts to the extent of 4,616 
tons were produced during March at the 
mine at Kalusz, Galician Poland. 

Charles M. Mason and Henry M. 
Miner have been appointed temporary 
receivers for Wood Oils, Inc., Blanchard 

German Plants Coming Here smaller and permitted the gradual ac- gt., Newark, N. J. The company 


German patents and jirocesses ap- 
plied by .German workmen, mechanics 
and chemists may be used for the de- 
velopment of foreign-owned factories 
in this country. Three prominent. Ger- 
man bankers arrived in this country 


cumulation of imported stocks here, al- specializes in the production of linseed 


though in practically all cases American 
goods are commanding a premium in 
price over the foreign. At the ex- 
position in September, a birdseye view 
of the recent developments in the 
American industry which have made 


i . « t i * a niiivwvoii inuuovi j wi aiv.ii ucvyv; iiiuv.iv, 

last week, iyho. according to press d,s- ^ c(mdition ib) considcred f m . 
patches, intend to manufacture 


motics, mouth wash, soaps, toothpaste 
and chemical products in the United 
Statts. * 

The three bankers in question are 
Rftjjolf Rosenheim, of Diisseldorf, for- 
merly^ chief executive of the banking € 
firm of Foster & Co., a Stinnes concern; 
Martin Sternberg, of .Sternberg & Co., 
a bank having headquarters in Amster- 
dam, and*Curt Sort>*m, director of the 
Commercial and Private Bank in Berlin. 
These men have intimated to a press 
representative tfyat they will not seek 
the support of American flankers. 

American Progress io Be 
Reflected ixt Exposition 

The greater number of t American 
chemicals and the fewer foreign items 
being used in theiUnited States as com- 
pared with conditions a year ago will 
undoubtedly be reflected in the Chemical 
Exposition. Early estimates indicate 


possible 10 years ago by all the leading 
authorities, will be presented. The 
spirit of the new chemicaj America will 
be epitomized in the 1923 show. 

Paint Trade of Yucatan 

.There are no paint manufacturers in 
Yucatan, and the paints and varnishes 
used « there are almost exclusively of 
American origin. Oil paints are used 
for interior and exterior finishes in 
both the better stone and wood houses. 
Water paints have a comparatively 
large field owing to their cheapness, 
ease of application and adaptability to 
stone interior and exterior walls. 


oil, with main plant at Sidell, La. New 
York offices are at 19 West 44th St. 
Edmund W. Brown is president, and 
Frederick T. Snyder secretary aryl 
treasurer. 

Cottonseed meal trading in spot and 
futures will be resumed by the Memphis 
Merchants’ Exchange Clearing Asso- 
ciation, beginning July 1. 

The annual meeting of the Inter- 
national Association of Seed Crushers 
was held in Schevepingen, Holland, June 
15 and 16. 


Fertilizer Men to Gather 
at Storrs 

Round-taHe discussion of fertilizer 
problems, especially v as met in New 
England, is to be carried out at the 
second annual conference of ’fertilizer 
manufacturers and dealers. This meet- 
ing is to be held at the Connecticut 


American weights and measures are Agricultural College, Storrs, Conn, Ac- 
used, except in the case of products commodations for those who spend 
sold in bulk, such as powder, .oil and July 11 and 12 It Storrs, the two days 


other like commodities, which employ 
the metric system. Tins of a gallon 
and less are desirable for the general 
retail trade. There is no preference 
as their shape. Containers are of the 


of the meeting, may be obtained in the 
quarters of the college. 

The program as officially announced 
includes the following subjects: “Fer- 
tilizer Problems of Connecticut,” E. H. 


thart the line of “Made in America” same type ^ those used in the United Jenkins; “Significance of a Survey of 
chemicals which will be shown this year States, but the lettering should be in Connecticut Soil Possibilities,” W. L. 
will cover a broader field than *even 
during the most active period of the 


t war. ” ( Equipment developments in 
America during the year have not been 
affeefed to such a degree as the chemi- 


Spanish. No complaint has been made 
as to rusting of tins or other deteriora- 
tion. Good packing, including water- 
proof lining, is desirable to withstand 


rough handling in the port of Progreso, 

•cals by changed conditions in Europe, and also to avoid injury to tins through 
* although the strides forward, which accidental wetting with salt water in 
will be exhibited in September, have the unprotected harbor. There are no 

been large. government regulations as to the com- , _ , 

During June the demand for chemi- position and marking of paints and lems of the Industry,” speaker ’ to b« 
cals in the United Statdk has been varnishes. announced. 

/ * 1 


Slate; “Economic Use of Commercial 
Fertilizers,” J. G. Lipman; “ How Can 
Scientific Workers and Fertilizer Men 
Co-operate Better to Serve the Far- 
mer?” S. B. Haskell; “How the Farmer 
Looks at the Fertilizer Problem and 
How He Should View It,” A, W. Man- 
chester; “Field Crop Fertility Prob- 
lems,” J. S. Owens; “Present-Day Prob- 
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Ruhr Licenses Must Be Ap. 
plied For Before July 1 

# The State Department has received 
notice ffbtn the Rhineland High Com- 
mission *Jhat American firms planning 
• to ship goods from occupied Germany 
must make application for 


\ 
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Engineering Educator^ 
Convene at Cornell 



Three Hundred Leaders Gathej to 

Decide Lines of Endeavor , 

v . * The Joseph Dixon Crucible Co. has 

must mane application lor export t inn.fr eader ® hi P and ® duca ' declared » regular quarterly dividend ot 
to ship goods into the Ruhr also must the Promotion of Engineering Educa 


make applicatipn for license by the end 
of June. 

The decision of Ihe High Commission 
states: “The interallied authorities 
. may authorize the foreign seller to take 
the place in the application for the im- 
portation license of the defaulting Ger- 
man importer, in cases where the sale is 
.the object of an order placed before 
• Feb. 1, 1923, and more particularly 
where the goods have been totally or 
partly paid for. In cases where one 
of the above-mentioned conditions can- 
not be filled the interallied authorities 
may authorize special importation by 
way of exception.” 

In order to enjoy the benefit of the 
measures indicated the foreign seller 
must address an application to the in- 
terallied services concerned, as follows: 

To the executive committee of licenses 
of the High Commission for merchan- 
dise consigned to firms located in the 
occupied territory, with the exception of 
those located at the Diisseldorf and 
Duisburg bridgehead and the basin of 
the occupied Ruhr district. 

To the license department of the Fac- 


tion at Ithaca, N. Y., on June 20 to 23. 
More than three hundred leading edu- 
cators from all sections expressed an 
enthusiastic desire to carry forward 
the educational research project formu- 
lated by 2 years’ work of the com- 
mittee of investigation and co-ordina- 
tion. This cails^for the investigation 
of the objects of engineering education 
and the best curriculum to attain the 
desired ends. A director is to be ap- 
pointed, with an advisory board, and 
Dr. H. S* Pritchett of the Carnegie Cor- 
poration has recommended to his di- 
, rectors and to othet foundations the ex- 
penditure of $108,000. Action iB to be 
taken immediately by appointing a 
faculty committee at each school to co- 
operate with the director. 

At the opening meeting on Wednes- 
day afternoon Dean D. S. Kimball gave 
a notable address on training for lead- 
ership. He said that precedents were 
lacking whereby legal leadership in the 
nation could codify past experiences 
and that the present epoch utilized pure 
and applied science so greatly that the 
engineer was needed. The fundamental 


Darling & Co., ot Chicago* have made 
a bond issue loan of $1,260,000 for 20 
yearR at 6i per cent, for defraying con- 
struction expenses of the new grease- 
distillation plant at 46th and Cook Sts., 
Chicago. 

The Ohio Leather Co., o^ Youngs- 
town, O., has declared a quarterly divi- 
dend of 2 per cent on its preferred 
stock. This is jjie first dividend to be 
declared on the preferred stock* since 
the Qnancial reorganization of tke 
company. y 

The A. E. Staley Mfg. Co., Decatur, 
111., manufacturer of corn products, is 
disposing.of a bond issue of $3,000,000, 
a pordon of the proceeds to be used 
for general expansion and financing. 
Plans are now nearing completion for 
the construction of a 3-story addition 
to the local grinding and refining plant. 
A. E. Staley is president. 

The Pennsylvania SaW Mfg. Co. *has 
declared a regular quarterly dividend 
of $1.26. i\n extra dividend of 50c. 
was declared 8 months ago. 

For the first 3 months of the current 
year sales made by the Atlas Powder 


** tery and Mine Control Mission at Essen curriculum, he thought, should not be Co. were $4,901 751, an increase of about 
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for merchandise consigned to firms lo- 
cated at the Diisseldorf and Duisburg 
bridgehead and in the basin of the 
occupied Ruhr district. 

The application must be accompanied 
by a certificate vouching for the date of 
the order and the total or partial pay- 
ment, if any, of the godfis before Feb- 
ruary 1. * 

This certificate must be issued: 

(a) If the seller belongs to one of the 
nations represented in the High Com- 
mission, »or the interallied license de- 
partment, by the jrepresent*ative of this 
nation therein. 

(b) If.* the seller does not belong to 
one of the nations represented in the 
High Commission, or the inteitllied 
license department, by the diplomatic 
representative of his government or one 
of the governments represented in the 
interallied department. 

The time in which applications will be 
received expires June 30, 1923, in- 
clusive. 


changed, as such a practice would un 
define the standing of the engineer 
which has been built up over many 
years. Hope for sdlving present prob- 
lems lies in the application of engi- 
neering principles by the industrially 
intelligent, and the present era calls for 
universal well-being, not private, state 


40 per cent over same period of ( 1922, 
when sates were $3,570,833. It is esti- 
mated that business for 19^3 will total < 
more than $20,000,000, compared with 
$16,723,735 in 1922. : 4 

The Certain-teed Product!; Co* hai 
declared regular quarterly dividends of 


T al #13 peV cent on first and second ufe- 

or corporate profits. In the opinion of * * . . , . , T , . f . 

Dean Kimball, the chief trouble with * * d Btocka, both payable July 1 to 
the present curricula as regards train- 8tock of record June 19 ’ ■< 

ing leaders is that they afford im his- 
torical background. There is also 
an insufficient number of inspiring 
teachers. 

Excellent arrangements were made 
for caring for visitors in the Cornell 
University building, and many enter- 
tainment features were provided for 
the visiting ladies. On Wednesday 
night President Farrand of the uni- 
versity, welcomed the members of the 
society, and President C. F. Scott of the 
society responded, after which an in- 
formal reception was held. 


The American €yanamid Co. declared 
an initial dividend 0 / 1 per e$nt on the 
common stock anfi the regular quar- 
terly dividend* of 11 per cCht on .pre- 
ferred stock, both payablte July 2 to 
stock of record June r Jb. 

Earnings of'Corn Products feefining 
Co. for 6 months ended June 30 are un- 
officially reported qs showing substan - % 
tial improvement over those of first half 
of 1922. • Plants ai48 grinding at ap- 
proximately 68 per cent of capacity. 


Oil Men Will Meet in Chicago 


Coke Production Rising 

Coke production figures for May, 
just published b>; the United States 
Geological Survey, indicate that during 
that month 8,328,000 net tons were 
pushed from byproduct ovens. This was 
an increase of 122,900 tons, or 3.8 per 
cent, over April. Beehive production 
also increased, the net output amount- 
ing to 1,829,000 tons. Sixty-three of the 
sixty-nine plants in the country are 
producing at present. 


Babassu Nuts in i)emand 

Advices from Brazil state that there 
is great activity in the babassu market 
in the northern states of Maranhao and 
Piauhy. Exports of babassu nuts from 
Maranhao during the first 4 months of 
1923 amounted to 8,500 tons, as com- 
pared with 2,000 tons during the cor- 
responding period of 1922, The babassu 
nut produces a vegetable oil very sim- 
ilar to coconut oil but somewhat higher 
in free fatty acid. 


At an executive meeting of the Oil 
Men's Association, held in Chicago last 
week, it was (tecided to hold the annual 
convention of the association at the 
Congress Hotel, Chicago, on *©ct, 2 
and 3. Walter G. Willard, formerly* 
field secretary of the Western petrol- 
eum Refiners Association, was chosen^ 
to succeed Melville C, Hill as secretary, 
of the organization. Mr. Hill recently 
tendered his resignation in order to re- 
turn to the practice of law ; The change 
becomes elective July 1.* 
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Consumers and Distributors Restrict 
Operations in Chemicals * 

Speculative Buying of Minor Importance and Manufacturing Trades 
• Ait Interested Only in Nearby Positions « 

T HE index number shows a mate- Acetic Acid Buying Has been active 
rial decline for the week. This enough to thke up the output of some 
represents a lower price level for some sellers and stocks of the lower tests 


chemicals, but aljied products, sfteh as are reported to be light. Production 
cottonseed oil, linWd oil and glycerine has not been at full capacity and this 
had considerable to do in bringing has been a factor in holding«supplfes 


down the total from the level of the 
preceding week. » 

Some of the large consuming trades 


on a parity with consuming needs. 
Prices have undergone no change ini 
the period and are quoted at $3.38(8) 


are not working at capacity and this *$3.83 for 28 per cent; $5.48@$5.75 for 
seasonable condition is felt in a dimin- percent; and $12(5)$ 1 2.75 for glacial, 
ished cal! for raw materials. The Citric Acid -Sales of imported were 
movement of important chemicals reported at 51c. per lb. and the asking 
against contracts is very gortd, in fact' 

Jura* deliverie#in some cases are larger - “ — - - 

than the total! far May- It is in new , Caustic Soda and Soda Ash 

business for home and for export that A . , n . 

the Tallin# off in demand i. mast * ,,W Q u " led m Fla( I!asls ~ 

noticeahlf. This is especially true with Calcium Arsenate Easier — 

reference to foiward positions, as pres- Arsenic Lower on Futures — 

ent trading is almost entirely for spot Metal Salts Easy— Nitrite of 

and nearby goods. Soda Declines — Imported Cop- 

One of important features noted in « , , r . F i. T 

the marked Vas an announcement by i P er Sulphate Firmer Per* 

a leading alkali producer that prices manganate of Potash Steadier 

for soda adh and caustic soda would — Prussi&tes Dull and Weak 

be on a flax basis. For many years it L— — 


be on a flax basis. For many years it I ' — . J| 

has been the universal custom to quote 

tl^se chemicals on a basis prict^— 48 prices ranged up to 52c. per lb. Ad- 
pea cent Na,0 for soda ash and f>0 per vice s from primary markets abroad in- 
cent Na,0 for caustic sodu. The flat « dicate firm conditions there and ship- 
quotation#simplifics quotations and they *cnt prices are about on a parity with 
will be more readilf understood by tl lc snot market. Domestic acid is still 
buyers. Attempts have been made, at quota® at 4 9 (5) 50c. per lb., but the sold 

•a 1_ * A_ J . . 1 . i nr. rvf oAn.» 1 


intervals, to depart from the basis 
method of quoting, but Nothing definite 
resulted until the present change was 
adopted. « 


up condition of some producers makes 
their quotations purely nominal. 

Formic Acid — Domestic grades are 
not prominent on the market as the 


Prices changes were evidence in quoted prices of 16@17c. per lb. are 
numerous cases. Calcium arsenate, too high to interest buyers. Domestic 


which is one of the items followed very 
closely at present, *as disturbed by re- 


production is said to be greatly cur- 
tailed owing to the low prices at which 


ports of offering^ considerably below f ore i# n material has been offered. Cur- 
the levels previously held. 'This was rent quotations for imported are 12@ 
in sharp contrast to views of sellers H t . p(?r lb. Demand has shown some 
who had expected an increased demand improvement, 
and a hardening in prices. However, , . . 

the low priced offerings were said to Muriatic Acid-The market is in a 

be Restricted to a few cars and it is ve f* fi f m . P of " t,on wlth , som€ s f e ^ 
still too early to express a decided their output to take care of old 

opinion on values for delivery over the °!‘ ders - . °, thers bave on| y sma11 sur ' 
next month. Arsenic was lower for P ua stocks. Most consumers are 
distant positions with practically no covered , b y “"tracts and spot business 
•change on cjpot. Nitrite of soda' was 13 mamly for moderate sized lots Prices 
easier and the same was true of nitrate a f , re P eated at P« ^ Ib - 

.of .soda. Imported cyanide of soda ^ deg '’ and IX75@$- for 22 deg. 

• weakened likewise. Low-priced offer- Nitric Acid — Under a quiet trading 
ings of imported coppw sulphate were movement the market has worked into 
less in evidence and the market was an easy position and while no open 
firmer. Permanganate of potash also change in prices has been announced 


was steadier. 


there are reports that quotations can 


be shaded. Asking prices are on a 
basis of.$4.50@$5 per *100 lb. for 36 
deg.; $4.75@$5.25 for 38 deg., and $5.25 
@$5.50 for 42 deg. % 

Oxalic Acid— The market has been 
easier and importers werf offering * 
freely at 13c. per lb. Domestic mate- 
rial also was easier and 13c. per lb. at 
works was the asking price. Demand 
is fair for small lots. Domestic pro-' 
duction is said to be on a smaller scale. 

Sulphuric Acid— There is not the 
stringency m supplies which character- 
ized the market recently. Lessened 
, demand has enabled producers to ac- 
cumulate small stocks but good deliv- 
eries continue on contracts and values 
are holding on a steady level!’ Quotations 
are $15 @$16 per ton for G6 deg. in 
tanks at works. 

Tartaric Acid— Buying has failed to 
gain in volume to the extent importers 
had expected and prices are easy. Bids 
under quoted price levels are said to 
have been accepted. Quotations for im- 
ported are 35j@36c. per lb. No change 
has been made in domestic acid and 
sales are said to be going through at 
371c. per lb. • 4 

Potash 

Bichromate of Potash — The quiet posi- 
tion of the textile and leather trades 
has been reflected in a slower demand 
for bichromate. Most first hands are 
holding prices at lll@llic. per lb. but 
reports are heard the effect that sales 
have been made at 11c. per lb. and it 
is said this is the actual trading level. 

Carbonate of Potash — While some 
grades are in light supply, there is suf- 
ficient material on hand to fill buyers' 
wants and total salet are said to be 
very small. Only small lots are chang- 
ing hands and with buyers oat of the 
market, prices are not inclined to ad- 
vance Quotations are 6i@6|c. per lb. 
foj 80-85 per cent; 71 @7 2c. per lb. for • 
hydrated 80-85 per cent, and 7@7ic. 
per lb. for 96-98iper cent. 

Caustic Potash — Some sellers are 
holding prices on a firm basis and re- 
port a strong market for imported. 
Buying, however, has been quiet and this 
has caused some holders to grant con- 
cessions and 7|c. per lb. is still quoted. 
Asking prices range up to 8c. per lb. 
with grade and seller as the reasons 
for the difference inf quotations. 

Permanganate of Potash— Sales of 
odd lots were put through at 16|c. per 
lb. Distressed lot* have been pretty 
well taken from the market and toward 
the close 17c. per lb. was the lowest 
price at which many holders would ac- 
cept ordew. Shipment prices are re- 
ported to *be above the spot price and 
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this hull acme Influence in steadying 
values. 

Prussifte of Pot^h— Continued slow 
ciejnand is reported and buyers look for 
concessiofll' before taking on stocks. 
Views of fellers vary, but 31c. per lb. is 
■ still giten as a trading basis despite 
the fact that others^ are quoting ^4c. 
per lb. as -their inside price. ^ 

Sodas 
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'imported material at f old price# could 
not be filled. At the close thUre were 
# buyers of foreign splphpte at 41c, per 
lb., with sellers apparently firm at 5c. 
on spot and nearby, parcels. The aea- 
*>n of increased consumption is near at 
hand and this tends to support the mar* 
kef. Domestic material was unsettled 
in some directions because of the for- 
eign competition. Prices heard ranged 
from 5i@5Sc. per lb. # 

Formaldehyde — Producers generally # 
majnjtained prices on the 15c! basis, but 
comparatively little business was put 
through. Scattered lots could l^ave been 
some consuming centers favors the picked up through |8ecpnd* hand chan- 
hbme-made product. nelR at 141c. per lb. 

Prussi&te of SoWa -Unsold stocks of Tin Oxide — The market for the metal 


T7 

“Chem. & Met. "'Weighted * 
Index of Cheipical Prices 

Base =5 100 for 101,3-14 f 

This week 17ft. St 

Last week 177.88 

June, 1918 272.00 

June, 1919 229.00 

June, 1920 2M.00 

June, 1921 . lfLOO 

June. 1922 157.00 

The index number went off to the 
extent of 249 points. Lower 1 prices 
for cottonseed and linseed, oils, to- 
gether with % decline in glycerine, 
were important factors. 


Bichromate of Soda—' Withdrawals 
against existing cpders have been less 
persistent and this is especially true 
.with reference to consumers in the 
leather industry. New business is 
largely restricted to small lots. Occa- 
sional lots are offered in the spot mar- rrussiaie oi »oua -unsold stocks oi iui uwue-iue umumv *v* 
ket as low as 81c. per lb. but first imported appear to be amiJle and sel- ^s easy and th^ naturally led to ^ome 
* hands are maintaining quotations at lers’ on the other side are reported to talk of lower prices for tin oxide. But 
81c. per lb. at works, with the usual be eager to make regular shipments to up to \hc close operators continued to 
premiums for smaller amounts. this market. This keeps the tone easy quote the market at fic. per lb. Trad- 

Caustic Soda -This market has been anrt * to , any P riee aa m « wa9 fonfl " ed * “ m “ U ‘° t8 T*. 

featured by. an announcement by one >-epresentmg sellers views. In most 8al Ammoniac -There were >«Ct rlnpi 
of the largest sellers that quotations 15c ' ^ lb. is said to be an of the imported material at 6ic. per lb 

hereafter would be on a flat basis. This ln8,de ' P"» Do “*‘* e f Krades arc The Market was flmet and barely 
supersedes the method in vogue for ( l uotwi 1 at 16c - Pf lb ' but are recelvin * ^eady. Domestic gray in easks held 
vm.b ™ an rwr ecawely an V attention. at 8c.. with the white at 71c. per lb. 

Barium Chloride — Offerings from 
abroad have increased and this unset- 
tled prief#* here. There were offerings 
at $80 @$82 per ton, car&ad lots. » 
Fusel Oil -The market was virtually 
bare of supplies and dealers refused to 
name a flat price. A little trading iu 
crude developed recently around $3.75 
per gal. Several amal\ shipments ar- 
rived from abroad during the week. 


supersedes yie meinoa in vogue ior * . * .. 

many years of quoting on basis 60 per scarce y any a en lon 
cent. The new method of quoting is S°da Ash * n the case °* caU8 ^ lc 
said to meet with favor of buyers as soda, the most important occurrence in 
more or less confusion has arisen at the market was the abolition of the 
times because of the basis price in basis price and the establishing of flat 
quoting. All sellers have not adopted quotations by one of the largest sel ers. 
(he flat quotation method but it is Flat quotations are: 58 per cent lig 
thought that the lead as set by one of s ^ a ash * n bulk > $ ! - 33 P er ^* ; 3 
the largest factors will be followed by !»>• ba f? s > $1 l 4 A 5 A P fu °u b ' ; , 15 °t 
others. The prices as now quoted are: $L50 per 100 lb.; barrels, PJ 

76 per cent solid caustic soda in 700-lb. 100 lb.; 58 ; per cent dust ess dense soda 
‘ d fums, $3.16i per 100 lb.; 76 per cent ash m bulk, $1.42 per ., 100 , lb ‘ 
ground caustic soda in 475-lb. drums, bag^ $1.51 per 100 lb., 430-lb. bbl., 


$3.60 per 100 lb.; 575-lb. bbl., $3.85 
per 100 lb.; 76 per cent flake caustic 
soda in 400-lb. drums, $3.00 per 100 lb., 
525-lb. bbl., $3.85 per 100 lb. 

Cyanide of Soda — Some nearby ma- 
terial was available a* 20c. per lb. 
This price was for imported and shows 


MVJV.1I laVUCl V|U1V V ~ 

of domestic report a good call for their 
product 5n which they qupte 22(a)23c. 
per lb. * 

Nitrate of Soda— The spot market 
has been* easy for some time. It is 
natural to look for a falling off in f buy- 
ing at this time of year and prices 
fluctuate according as stocks are «in 
strong or weak hands. Recently spot 
i offerings have been pressed for sale. 

- . . . r A -a* 


Alcohol 

While trading was conducted 


$ 1.?5 per 100 lb. 

Miscellaneous Chemicals Y>m«= — ~ 

Arsenic — The spot markA shows very routine lines only, P™j# ra eX |“ d 

a s 

i * i. ■ jjfln wptp firmlv maintained. In denatured 

and under the circumstances it is difn- 8 * +Vu» nnaaial 

This price was for imported and shows cult to maintain higher P nc * r*- ♦ No° 1° formula on the basis of 31c. per 
an easier tone due to eagerness of although sellers scam , . ga i in drums, and 41c. pet gal., in 

sellers to effect sales. Demand has served. Prices! heard ™"eed from 13iff. car)oad .lots. Ethyl spirits, 

been rather quiet although some sellers to 15c. per lb. depen g V proof, held at $4.70@$4.75 

■ - Futures, however, were earner and as u a.r v But > lapirita 

] ow . aB ,. 10c . ,r ' b ar W “ S hCRr 1 clved unchanged at 26@27c. per.gal. 
last half of the year. with pro duction curtailed over the 

Calcium Arsenate— While a better gummer m0 nths, the*market for me- 
tone is noted in the market as a result thanol ru i e( f sieady, first-hand# quot- 

of some improvement in deipand, it is . ^ 18 per J al on the 95 per ce nt, 

stated that orders are not corning to and $1 20 per Kal on the 97 per cent 
hand in volume sufficient to place the 
market in an active position. Just at 

offerings have been pressed ior presen t.the main feature ^ furmsbed 

-king P™e - * 2 f jer ^Ive ranged from ^ ------ 

100 lb., but sales have been ^ ]b to 17 j c per ]b. The 12c. quo- products have been considerably relaxed 

the ms.de figure and the market has ^ P er to h P ave ^ a bona fide P ince June 3, so that licenses are now 

not improved , en ° u * b * b “ ld offer on the part of a seller who h,d a require d for only the following com- 

nnfi 7*t«lr%0oT ene™ win“o limited amount to sell but it is ’gen- modit i e8 : Hemp and flax waste rfts, 
under |2.45 P?r 100 lb. se l 1 * eralty d i scr edited as a rell indication excluding tow; wooden railroad crtfcs 

m order c ’°** h ^Sf a 'rtce a lso has of the prevailing market priee. How- ties;* iron ore, except pyrites; copper, 
shadmg of . the f J^ 1e of P ." C t e ur a ' R ° est)e ever, it is stated that Southern buyers brass and bronze scrap, except. turn- 
been noted m the#Me j of futures i espe e^ ^ ^ ^ ]b ddivered . Most inga; iro n and steel scrape j^heat, oats, 

cmlly for shipments g sellers give 16c. per lb. as the open a nd uncleaned rice; cattle atfff,fresh 

Nitrite of Soda— Selling competition tation> impartial views hold price# beef; asses; bone# and metallic money. ^ 
has been very kjen with imported ^ mattcr 0 f private negotiation This information i§ contained in a* re- 
grades leading in price declines. Sellers betweell tlle 74 ^ an a 16c. levels with port just received by cable from Com- 
of domestic generally have met the low ^ condition depending on the buying mercial Attache N. C. McLean. 


mg - * ; 

and $1.20 per gal. on the 97 per cent 
grade. ♦ 

Italy Eases Export Bans 

Export restriction# governing Italian 


com* 


KioucB wouiin H* — between tne iw. w.w** p0 n, juet 

of domestic generally have met the low ^ condition depending on the buying mercial Attache N. C. McLean, 
prices quoted and Have openly quoted movemen t to bring about a decided For some time quite a number of 
at 71c. per lb. work#. pr ice trend. moditie# have been on the list of good# 

SJSsfiftfi deliver# JS. to Copper Sulph.to-Severfil orders for which are prohibited from exportation. 
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Benzene Unsettled in Dull Mark 
Increase— Naphthalene 

P RODUCERS of coal-tar byproduct! 

reported a quiet week. With the 
exception of solvent naphtha the market 
seemed to* favor ljuyers. An easier 
undertone prevailed in benzene, phenol, 
naphthalene and the salicylates. First- 
, hands announced no price changes, but 
admitted that considerable shadingVas 
possible in outside channels. Scattered 
lots of benzene sold at concessions, and 
with no improvemest in the motor fuel 
situation, either here or abroad, supplies 
on hand were considered more than 
amplq for current needs. Offerings of 
synthetic phenol are increasing, but the 
output has not yet reached the/ stage 
where producers \are willing to meet 
the views of larger consumers, with the 
result that virtually no round-lot trans- 
actions are being placed. TJiere were 
willing sellers of synthetic phenol for 
future delivery at 40c. per lb. “Regular” 
buyers could have obtained the natural 
product around 80c. per lb. deferred 
delivery. On spot resale parcels were 
offered at prices ranging frqm 42c. tot 
L0c > per lb., {Jig top figure Obtaining 
on small lots. Crude naphthalene was 
offered for shipment from abroad at 
concessions, but so far *as could be 
learned no buying interest developed. 
Refined naphthalene on spot was un- 
settled and slightly lower prices pre- 
vailed on odd-lot transactions. Solvent 
naphthas were in scanty supply and 
first-hands reported the marked as firm 
With prices more or less nominal. Pure 
zylene was ;n moderate demand, and, 
with stocks, m spot limited, prices were 
firmly maintained. 

'Alpha-N aphthylamine — The market 
was barely steady, but most producers 
held out for 35c. per lb., immediate 
shipment f from works. Demand was 
slow. 

Aniline pil — Business^ was confined 
chiefly to snyill lots and it was possible 
to pick up supples involving less than 
carload lots on the 16c. pel lb. basis. 

Benzoic Acid — Anticipating season- 
able activity in this, /commodity, traders 
were disposed to ask higher prices. The 
IT.S.P. grade on spot held at) 77@80c. 
per lb., with forward material available 
at 72 @ 75c. per lb., as to quantity and 
seller. 

Benzene — The market developed 
weakness in outside channels, but lead- 
ing producers refused to meet this com- 
petition. The demand has been ' dis- 
appointing and with no change for the 
fatter in thj; motor fuel situation some 
trader? Were not disposed to hold on to 
supplies and stood ready to c^t prices 
)n order to interest consumers. The 90 
per cent grade, so far, as leading pro- 
ducers were concerned, held at 25c. per 
gal., tank cars, f.o.b. works^ with the 
pura at 27c. per gal., tank dfrs, f.o.b. 


et— Synthetic Phenol Offerings r 
Easief — Solvents Firm 

works. Advices from Manchester, Eng- 
land, report quiet trading in benzene, 
but tYfi price, while barely 1 steady, 
settled around Is. 7d. per gal. 

Cresylic Acid — Prices named toward 
the close, on imported njaterial, ranged 
from $1.05@$1.15 per gpl., according to 
grade and seller. Business* was 
neglected and the undertone ‘ easy. 
Offerings from domestic sources, for 
nearby delivery, have increased of late, 
but producers anndunted no price 
changes. 1 

Naphthalene — Scattered parcels of 
flake sold down to 71c. per lb., which 
compares with 8c. a week ago. The 
demand was not* sufficient to steady the 
market. Crude to Import was offered, 
at 2i@31c. per lb., the price varying 
according to the seller and specifica- 
tions. London advices, under recent 
date, indicate that the market in the 
United Kingdom has eased off, with 
sellers of crude at £7 @£12 per ton, the 
inside figure prevailing on rather loW- 
grade material. 

Phenol — With offerings of the syn- 
thetic product increasing, sentiment 
favored buyers. For spot material 
most traders were asking from 48 @ 50c. 
per lb., but several lots came on the 
market at concessions and prices at 
the close were little more than nomlpal. 
During the week actual offerings of 
resale material wefe heard of at 42c. 
Second-half of 1923 business could have 
been negotiated at 40c. per lb. Pro- 
ducers of the natural product refused to 
name a flat price, but intimated that on 
contract regular customers might ob- 
tain supplies around 30c. per lb. 

Solrent Naphtha — Demand for this 
material was good and with production 
sold well ahead the markqt ruled firm. 
Leading producers held out for 27 c. per 
gal., tank car basis, forward delivery, 
f.o.b. works. 


Effects of Borax on Plant Growth 

After exhaustive experiments, the 
U. S. Department of Agriculture claims 
to have proved that as little as 4 lb. 
of borax to the acre is detrimental to 
plant growth. In some instances, how- 
ever, no detrimental affect was noted 
until borax had been applied to the 
exte it of 20 lb. to the acre. The 
lengthy period of experimental work 
was made necessary because it dam- 
aged crops during the war, when a 
potash salt containing borax was used. 

The experiments show that the potato 
can tolerate a greater quantity of borax 
thqn plants such as com and beans, 
which are injured by comparatively 
small quantities of borax. The degree 
of injury, however, depends mere than 
anything else upon the depth and dis- 
tribution of rainfall. 


Owing to confusijon which has arisen 
because of different methods, ,pf testing 
the quantity of distillate in. certain 
coal-tar products, the Customs Division 
cif the Treasury Department will ask 
ther United States Bureau of Standards 
to evolve a standard test, which will 
be adopted uniformly by the customs 
service. r 4 

‘The issue has been brought to the 
front by the complaint of an importer 
who brought two importations of the 
same product through two different 
ports, New York and Philadelphia. <At 
New York, the test given at the chemi- 
cal laboratory of the Customs Division 
showed that the product was entitled 
to free entry under paragraph 1549 of 
the 1922 tariff act. The test by the 
customs chemist at Philadelphia pro- 
duced a different result, and there the 
product was declared dutiable under 
paragraph 27 of the act, at 55 per cent 
ad valorem, American selling price, and 
7c. per lb. A sample of the identical 
lot tested at Philadelphia was sub- 
mitted the Chemical Division of the 
Bureau of Standards, and a still dif- 
ferent result was obtained there, plac- 
ing the product practically on the 
borderline between free and dutiable. 
In each case a different method of 
testing was used. Final liquidation of 
the importations has been held up 
pending further investigation by the 
Treasury officials. 

Paragraph 27 declares duitable “all 
distillates of coal tar, blast-furnace 
tar, oil-gas tar, and water gas tar, 
which on being subjected to distillation 
yield in the portion distilling below 
190 deg. C. a quantity of tar acids 
equal to or more than 5 per centum of 
the original distillate or which on be- 
ing subjected to distillation yield in 
the portion distilling below 215 deg. C. 
a quantity of tar acids equal to or 
more than 75 per centum of the original 
distillate.” 

Paragraph 1549 declares entitled to 
free entry these tar and “all other 
distillates of any of these tars which 
on being subjected to distillation yield 
in the portion distilling below 190 
deg. C. a quantity of tar acids less than 
5 per centum of the original distillate.” 


German Chemical Prices Firm 

Chemical prices in Germany are re- 
garded as showing remarkable firmness 
in the face of wild fluctuations in the 
mark and the rampant speculation 
which is honeycombing practically 
every German industry. It may be 
mentioned, however* that the stability 
of price apparently ^as not extended 
to the pharmaceuticals. The capital 
increases of the German chemical com- 
panies is proceeding merrily. 

The fact that five months' dye quota 
has" been taken at one fell swoop is 
expected to mean increased exports to 
the United States since the quantities 
are greater than can he digested at 
once in Europe. 
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* Vegetable Oils and Fats 

Cottonseed Oil Lower— Prompt .Shipment Linseed Declines — 

• •• Coconut Sells at 8 14 c.— Soya Offered Freely 1 

/OFFERINGS of most oils increased, cotton crop, the sentiment at the close 
‘ and with general unsettlement in was rather bearish. Old crop crude was 

offered at 9ic. per lb., tank can| f.o.b. 
Texas, with buyers at 9c. per lb. Re- 
cent business in November forward was 
booked at 7c. per lb., f.o.b. Tefcas com- 
mon points, ab§ut BO tanks 'moving at 
this figure. Ble^chable oil sold at -92c. 
per lb^tantf cars, f.o.b. Textfs, immedi- 
ate shipment. Lard compound was 
easier at 12|c. per lb., f.o.b. New York. 

Linseed Oil—' Tte seed markets eased 
off towards the close, and* with cake 
higher, crushers appeared a little more 


speculative commodity markets, the *n 
dertone was easy and lower prices ob- 
tained for cottonseed, linseed, china 
wood, olive, oil* foots and enyie soya 
bean oil. The cottonseed statistics, 
which came out e*dy last week, were 
regarded.as bullish, but this did not in- 
spire any confidence in the market. 
La^ was insettled at the close, while 
in tallow the situation eased off some- 
what on intimation that prospective 
buyers lowered their views. 

Cottonseed Oil— Liquidation, in the 
July option in the market for refined 
‘oil was the feature. The Bureau of 
Census report on cottonseed products 
revealed that 128,871 bbl. were con- 
sumed in May, a favorable showing con- 
sidering the low position of competing 
fats. The risible supply on May 31 
amounted to 627,000 bbl., against 707,- 
000 bbl. on the corresponding date a 
year agoi (The report is reviewed else- 
where in this issue.) Speculative hold- 
ings of nearby oil in the contract mar- 
ket were larger than traders seemed 
willing to admit and fears for liberal 
tenders in July oil added to the un- 
settlement. There were numerous 
switches of July contracts to the Sep- 
tejnber option. With cash trade slow 
refiners also were disposed to unload 
a little nearby oil. In the opinion of 
traders the speculative clement will not 
operate on the long side in the old crop 
months, believing that the tight statis- 
tical situation has already been dis- 
counted. On the other hand the new 
crop is attracting widespread attention 
and, in the event ofa 12,000,000 bale 
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private advicaaf. Indian offerings con- 
tinue largfll According to the final 
* official estimate p$odq$tion for the 
1922-23 season *amounted to 21,280,000 
bu., which compares # with 17,360,000 btt. 
t^e previous season. Argentine ship- 
ments from January 1 to Junalfi 
anjpunted to 33,248,000 bu., of which 
total 16,612,000 bu. were shipped to the 
United States. Linseed cake closed 
steady at $37 per ton, f.a.s. New York, 
which compares with $34 tne recent low. ^ 

g^na Wood Oil— The undertone was 
easier on re-sale offerings. Spot ma- 
terial was available at 26c. • per lb. 
August forward shipment from the 
Pacific coast, in sellers* tanks, wds 
offered at 21c. per lb. 

a iruc mmc Coconut Oil— fhe sale of 6 cafe of 
anxious for business. But compar- Ceylor^type oil at 

atively few inquiries came out as asking per lb., f.o.b. New Yo*. On the i coast 

prifes were considered too high, espe- 1 car sold at 8»c„ *^ P "i 

.11 o nil was Conra was steady at 41c. per lb., c.iX 


dally where September forward oil was 
concerned. Spot oil sold at $1.08 per 
£al., carload lots, cooperage included, 
with intimation in some quarters that 
this figure could bo shaded on early 
July business. On second-half of July 
$1.05 represented the market, with 
August at $1.03, carload lots, cooperage 
induded. The lowest price heard^ on 
August forward was $1 per gal. Con- 
sumers take the stand that September 
forward should be selling around 90c. 
per gal., based on prevailing prices for 
seed and cake. Foreign oil weakened 
on lack of buying interest from Amer- 
ica. In London spot oil, loose, closed 
at 43s. 6d. per cwt. (112-lb.), which 
compares with 45s. 6d. per cwt. a week 
ago. Continental demand has been 
slack, soapers taking W chcaptr fuU 


Copra was steady at 41c. per lb., c.ii. 
coast ports. England has been a buyer, 
supporting* prices. 

Olive Oil Foots— Spot prime green 
material sold at 7i@7|c. per lb. So 
far as quotations went holders were 
asking from 75(§>8c. for spot 
# Palm OHs — A distressed parcel of 
Lagos oil sold at 6Jc. r#* lb. Lagos 
for import held around 7*c., with Ntfeer 
at 62c. per lb. v c.i.f. terms. 

Soya Bean Oil-nPrices weakened in* 
all quarters because of the lack of buy- 
ing interest. There were offerings at 
92c. coast and Jic. New York, sellers 
tanks, nearby positions, duty paid. # 

Tallow <hnd Greases — L not, trading in. 
extra tallow went through at 71c. per 


-* - • * U \?|; i r d er sta a tes lb., but just before the closl the under- 

A fair increase in the Vh tec 1 States ^ with offerings at 71c. 

flaxseed acreage , w U. 


liaxseeu ai „ ii 

latest reports the crop is doing welk 
The Canadian acreage will not be muen 
than last year, according to 


larger 


Ume wan wori , . 

per lb. Yellow grease was fiffererf at 
61c. per lb., with no buyers. Oleo 
steariffe* closed at 8|c. asked. » 

-v 


in volume. Corroders offered Jead pig- 


but no real selling prossrire developecT ^^“‘“'^the'guaintee against decline 
Spirits of turpentine closed at $1 _ 4 P t hia did not stimu^te busi- 

CaBein— Imported material was of- B al„ but on a firm bid it was i neg8 /' The metal 'was easier in 

, 'it 


Miscellaneous Materials 


fered freffly, and, with no improvement 
in the demand, p riles presented a rather 
easy appearance. Large handlers o 
fered the -lower grades at 16@17c. per 
lb. In outside channels scattered lota 
cdtald have been picked up at S!>ic. 
per lb. » 

Glycerine — There were sellers of the 
.chemically pure in thf West at 15£ 
per lb., in drums, carload lots, m 
market in New York was unsettled at 


tracung m 1 . fa 

at 15c. per lb., in drum* carload lots 
about 26 carloads being involved. At 
the close the market for dynamite 
glycerine was mo** or less fiommal as 
regards prices, most holders asking 
from 1510151c. per lb., the mside figure 
obtaining in the Middle West Crude 
soap lye, basis 80 per cent, settled at 
9| C P bid and 10c. asked, loo&e, carload 
lots, f<o.b. shipping pmnt. 

Naval Stare*— The market went off 
slightly on lack of buying interpet. Re- 
ceipts at Southern points w«|e liberal, 


yeL liub um , ,, 

’ rpL„ rm>tfil ^was easier in the 
this price might be shaded. Rosms ness^ but nom *ally unchanged in New 
ruled steady in sympathy with the mar • , b Standard dry white 

kot in the South but not much new York at .li I Win caflka , car- 

business was put through. The B jea^ ^ ^ ^ 

grade held at $ ■ P er ; zjnc Oxide— Consumption of line 

Rubber-Reports on the stateofthe * likely to me et with a setback, ^ 

rubber trade were not so ®P U ™“* 1C ' veru] c { the larger tire manufac- 

Continental operators “ c ™ 1 ' ho J i turerg ha ve announce that production 
no interest in the market and with turers over the inmmer 

America less active on the buying side However, thjs did not bring 

prices eased off.F^t latex and ^ out an easi er situation in *toeo»de and 

producers continued to quote on 
former basis of Be. P« «>•. « ' 
American process, lead free. 
process, red seal, settled at 9*:. per 
round-lot basil. East St Louis re- 
ported weakness in the metal, spelter 
closing around 5.95c. per lb. , 


market in New York was unsettled ai iceg eaged off . First laiex fl ituation in zinc oxxde ana 

iel@17c. per lb., in drums, the price P mokud sheets on spot were offered at outa^^ on he 

varying according to the seller. Recent ^ per lb i with October-November P oTmer b#gig of ^ per lb. ( on the 
trading in dynamdtw-was put through p ecem b e r nominal at 28c. per lb. f A mAfioun nrOCftRS. lead free. * Freach 

.. .^fllots. she)lac _ Them arketwas r settled on 


Shellac— T ne marnei 

lower cables from Calcutta. Demand 
• f T N was offered ex-store 

.1 low a, 5MC- wnB name ? d _j nri ? „ h „ e 
week. Orange superfine at ® Zc ' 

asked. Bleached, bone dry, held ® r ?“" d 
68@70c. per lb., a. to position and 

seller. 

Whit* Lead — Withdrawals against 
existing contracts were liberal emwgK 
but new business did not come forward 


London T^low Auction . 

At the regular weekly tellow anrtion, < 

held in London? June 20, 1,441 ca*a 
were offered and 1,142 casks sold. 
Prices realized were unchanged to 1 
shilling higher- 

I 



CHEMICAL AND METALLUKGICAL ENGINEERING’ , 


Vol. 28, No. 26 


• f j 

Inlports at the Port of New York 


June 15 to June 21 


AJJ1DH Tartaric — 100 cak., Palermo, 
OrdSr; 150 bbl., Genoa. L’Appula Soc 
Amon. ; 2 bbl., San Juan, Powera-Weight- 
man A Rosengurten. 

ALCOHOL — 86 bbl. denatured, Areeibo, 
0. Estiva ; 26 bbl. do., Areeibo, M. Feigel A 
Bros. fl 

ALIZARINE— 2 csk., Hamburg, Kuttroff, 

* Piekhardt & Co. 

ARHKNIU— 100 os., Kobe, Irving idk k - 
Col. Trust Co., 15 cs., Kobe, S. W Bridges 
A (Jo. ; 60 os., Kobe*, Frazer A Co. , 200 <*s„ 
Kobe. Orifler. 

BLANC FIXE—#) CHk.. Hamburg, P 
Uhllch & Co. 

BRONZE POWDER- 02 cs., Bremen, 
Baer Bros ; 23 es , Bremen, Hensel, Bruck- 
rnann A Lorbaehor; 2%cs., Bremen, Uhl- 
felder & Co. ; 8 ch., Bremen, Order. 

CAMPHOR — 360 cs.. Hamburg, A. Ochse 
A Co. * 

C'AHEIN — 297 1%., Bombay, Ordei , 333 
bg , London, BanR of Ameriat . 260 bg 
Hamburg, Jungmann A Co.; 13-1 bg . Ham- 
burg, A. KlipBtein At Co. 

CHEMICALS- 9.8 pkg„ Bremen, I 'fa lot K 
Bauer; 300 bg., Glasgow, Brown^Hros. & 
Co.; 17 on., Hamburg, Morgeiislern A 
('o ; 60 csk., Hotterdam, Stanley Hogget I . 
40 cak., London, A. Klipstein A Co,. 38 pkg. 
Hamburg, Hummel A Robinson ; 372 pkg . 
Hamburg, Uoeunler A tlaHUlucher Chem. 
Co, ; 7 oak., Hamburg, Bank of the Man- 
hattan Co.; 270 i*Hk., Hamburg, Jungmann 
Co.; 19 CNk, Hamburg, Order; 2^ bbl.. Haul! 
burg, A. Murphy A Co 

( BALK — 50c tons, London, Baring Bros. 
A <r o . ; 2,000 bg, Antwerp. Cooper A Cooper, 
me,; 200 bg., Antwerp, Jrving Bank-Col 
Trust Co. ; 1,500 bg., Antwerp, Bankers 

TruHt (Jo.; 116 bg., London, Order 
“ CHROME ORE— 2,000 tons; Belra, E. J. 
La vino A Co. 

CINCHONINE— 21 cs., Hotterdam, K W. 
Oreeff A Co. 

CllKAM TARTAR — 6(f csk . Hamburg, 

( irder. 

COLORS— 510 cs., Bremen, Sigmund Ullman 
"'Co ; 60 osk, earth, Bremen, L H. Butciier 
A Co.; 6 csk. aniline, llarve, Samlnz Chem- 
leal Works ; f cak. do. Havjro, Irving Bank- 
Col. Trust Co. ; 27 pkg. do., Havre. Geigy 
Co. ; 6 c»K do., Havre, Carblc Color A 
Chepilcal 4 Co. ; 20 bbl., jearth, leghorn, 
Heichard-Coulston. Inc. ; 08 bbl. do , Leg- 
horn, Order; 16 csk. earth, Marseilles, C F. 
(Hedhill ; 3 csk , Bromcn, O. Hornrrtel Co. ; 
21 « cak. earth, Hamburg. P. Uhllch & Co.; 
26 cep- earth. Hamburg, J. L. Smith & Co. ,« 
34 cslc. aniline, Hamburg, Kuttroff. Piek- 
hardt A Co.; 4 csk do. Hamburg, Order, 
15 cek., Hamburg, Oressellt Chem. Co.; 

3 csk. do., Hamburg. Carblc Color & Chem. 
Co. ; 4 csk, do. Hamburg, G. A. Kuhl ; 7 csk 
aniline, Hotterdam, JL A. Metz & Co.; 14 
bbl., Hamburg, Fezandle £ Sperrle 

COPPER pXIUE— 50 dr., Hamburg, im. 
Metal Co. 

COPRA— 327,00' lb.. Bel'ze, Franklin 
Baker Co.; 169 bg., Morarit Bay, Franklin 
Baker Co ; 303 bg., Port 'Antonio, Fandrell 
Import Co. ; 37 bg., San Juan, Order. 


Co. ; 546 bg. gbaty, 627 bg. karaya, 259 pkg. 
tragaeanth, 66 bg. aHafoetida, 226 bg. 
oiibanwn, Bombay, Order, 290 bg. copaL 
Antwerp, Order; 1,400 cs. damar, Batavia, 
National City Bank; 200 ch. do., Batavia. 
Bines A Co., 100 cl. do Batavia, W. Schall 
A Co.; 2ty0 cs do., Batavia, Bank of Cent. 

A South Am. , 2.260 es. do., Batavia Order ; 
487 bg. copal, Antwerp, W. Schall A Co, ; 
620 pkg do Antwerp. Central Union Trust . 
Co.; 205 bg do. Antwerp, Chemical Na- 
tional Bank, 105 bg. do AiAwerpt Brown 
Bros A Co.; 26 es kauri. London*' Order ; 
1.240 bg. yaeca, Adelaide, International 
Banking Corp ; 141 bg. do., Adelaide, 

Order. ( * 

IRON OXIDE— 1(1 e^k... Marseilles, C. F. 
Gledhill: 20« bbl. Malaga, Seott L. Libby 
Corp . 170 fbl., Malaga C K Williams A 
t'o , 100 bbl. Malaga, E M. A F, Waldo; 
82 bbl Malaga. .1. M. Bahaas; 80 bbl 
Malaga. Nat’l City Bank; 110 bbl., Malaga, 
Heiehard Coulstou, Inc. 

I.ITIIOPONE— 300 eks., Antwerp. Benja. 
Moote A Co , * 

LOGWOOD EXTRACT- 141 bbl, (’ape 
Haitian, Logwood Mffc, Corp. 

MENTHOL 26 es. Kobe, National fit*’ 
Bank . 25 es . Kobe, Stanley, Jordan A Co 

MAGNESITE 104 bbl.. Hotteidam, 
spealen- Whitfield Co 

MAG N ESI CM— 225 cs. citrate, Naples, 
Ord< i , 500 cs do. Naples, East Hiver Nat’l 
Bank., 3 bg. ebloilde, Hamburg. Innis, 
Spnden A Co., 150 dr. chloride, Hamburg, 
ordei 1 

MI HO DA LA NS — 4,0(ut pkt„ Calcutta, 
Standard Bank of South Africa, 10.972 bg., 
Bombay, Ordei , 14,426 pkt., Calcutta, 

Order. 

OILS— Olive Oil Foots — 1 00 bbl, Palermo 
Bunco. Comm, ltalo; 100 bbl. Palermo, 
Order, 100 bbl, Patras, G. Barnalas. Palm 
—500 csk, Hamburg, African A Eastern 
Trading Corp. Seal — 140 tons in bulk. St 
Johns. Cook A Sevan Co . 154 tons in bulk, 
St. Johns, Bowring A Co. 

OIL SEEDS — Castor — 1 0928 bg., «Coco- 
nuda, Votkarl Bros.; 1426 bg., Borrf.iay, 
Order; 89 bg., Port de I»alx, Iluttlinger A 
Strullcr. Linseed— 26,429 bg. and 3,724 409 
kilos, in bullf Rosario, Spencer Kellogg A 
Sons; 102,342 bg., Rosario, Speneer Kellogg 
A Sons; 36,324 bg,, Rosario, L. Dreyfus A 
Co.; 32,637 bg., San Nicolas, L. Dreyfus A 
Co , 22,400 bg , Buenos Aires, Order, 17.- 
929 bg., Bahia Blanca, L. Dreyfus A Co. ; 
35,392 bg., Bnhlft Blanca, Order; 37,316 bg.. 
Rosario, Order; 18,813 bg., San Nicolas, 
Order. 

POTASSIUM SALTS— 1600 bg. muriate 
and 1600 bg. sulphate, Bremerhaven, Potash 
Imp.CJorp. of Am. ; 7.000 bg. muriate, Soc 
Comm, des Potasses d’Alsace ; 182 dr. per- 
manganate, Hamburg, Brown Bros. A Co ; 1 

3.000 bbl. chlorate, Hamburg, Order, 42 
pkg permanganate, Hamburg, Order; 31 
bbl. hydrate, Hamburg, A. J. Marcus, Inc. ; 

1.000 bbl. chlorate, Hamburg, Irving Bank- 
Col. Trust Co. ; 18 csk. carbonate, Hamburg, 
Peters, White A Co.; 174 dr caustic, Ham- 
burg, E. Suter A Co. ; 226 csk nitrate. Ham- 
burg, Kuttroff, Piekhardt A Co. 


STRONTIUM NITRATE— 44 bbl., Ham- 
burg, Unexcelled Mfg. Co. 

STARCH — 1,260 J>g., potato, Rotterdam, 
Stein, Hall A Co. ;J260 bg. do.. .Rotterdam, 
J. Wertheimer A Sons; 200 bg. do., Rotter- 
dam, Chic Starch Co. 

SUMAC — 350 bg. Palermo, American Ex- 
press Co. ; 560 bg., Palermo, Order. 

TALC — 3,500 bg., Genoa, Italian Dis- 
" count A Trust Co. ; 250, bg., Genoa, Bankers 
Trust Co 

TARTAR — 16 csk., Messinr, Tartar 
Chem. Works. 

TARTRATE OF LIME— 23V bg , Valen- 
cia, C Pfizer A Co. 

WAXES — 375 bg. montan, Bremen, W. 
Schall A Co. ; 97 bg. bees, Valparaiso, Dun- 
can, Fox A Co. ; 40 cad bees, Havre, L. A. 
Salomon A Bros. ; 377 bg. carnauba, Cara, 
Int’l Acceptance Bank , 223 bg. do., Par- 
nahyba, Lazard Freres ; 979 bg. do., Par- 
nahyba, National City Bank ; 19 pkg. bees, 
Talcahuano, W. R. Grace A Co. ; 72 bg. bees, 
Valparaiso, Banco Aleman Trans-Atlantic; 
56 bg. do., Valparaiso, W. R. Grace & Co.; 
50 bbl. beeswax, Rotterdam, Knauth, 
Naehod A Kuhne; 1,920 bg. baraffine, Lon- 
don, Order ; 32 bg. bees, London, Order. 

WOOL GREASE — 75 bbl, Bremen, Hum- 
mel A Robinson Corp 

ZINC’ OXIDE— 50 bbl., Antwerp, Reich- 
ard-Coulston, Inc. 

ZINC' WHITE— 20 csk.. Southampton, 
Houblgart, Inc. 


Latest Quotations on 
Industrial Stocks 




Last 

This 



Week 

Week 

Air Reduction 


65 

60| 

Allied Chem. A Dye. 


69 1 

67ft 

Allied Chem. & Dye pfd . 


109ft 

108ft 

Am. Ag. Chem 


16 

16 

Am. Ag. Chem. pfd... 


43 

4dl 

American Cotton Oil . . 


7ft 

frft 

American Cotton Oil pfd. 


*16 

14 

Am. Drug Synd 


6ft 

5 

Am. Linseed Co 


nl 

18* 

Am. Linseed pfd 


43 

40 

Am. Smelting A Running. 


62ft 

67ft 

Am. Smelting A Refining 

pfd . 

97ft 

97 

Archer- Daniels Mid. Co., 

w.i. . 

33 

30 

Atlas Powder 


170 

165 

Atlas Powder (new) . . 



54ft 

Casein Co. of Am 


*60 

*60 

Certain-Teed Products . . . 

. * . , 

*38 

*33 

(Commercial Solvents 


1° 

29 

Corn Products 


131ft 

130ft 

Corn Products pfd.... .. 


116ft 

117ft 

Davison Chem 


291 

80ft 

Dow Chem. (Jo 


*42 

*42 

Du Pont de Nemours. . . . 


1*211 

116ft 

Du Pont de Nemours db. „ 


852 

85 

Freeport-Texas Sulphur . 
Gllddrn Co 


131 

11 


7ft 

*1 


DYESTUFFS— 33 csk., Naples, Irving PYRIDINE— 1 csk., Hamburg, Order. 


DYESTUFFS— 33 csk., Naples, Irving 
Bank-Col Trust Co. t 16 csk., Naples, Am. 
Exchange Nat’l Bank ; 10 csk., Naples, 
Order ; 5 csk., Naples, Ladenburg, Thalmann 
A Co. ; 2 csk., Naples, Ackerxiann Color 
Co. ; 7 ca., Havre, Selchow A Rlghter ; 4 cs., 
Havre, R. H, Meehan A Co. ; 2 cs., Havre, 
B. F. Drakenfeld* A Co. ; 4 csk.. Havre. 
Sandoz Chem. Wks. 

FULLERS EARTH— 1250 bg , London, 
L. A. Salomon A Bro. 

FUSEL OIL— 21 dr., Rotterdam, G. W. 
Sheldon A Co. ; 3 dr. Rotterdam, Order. 

4 GLAUBER SALT — 336 csk., Harabirg, 
Innis, Speiden A Co. ; 200 bg., Hamburg, 
A. J. Marcus; 261 bbl., Hamburg, E Enter 
A Co., - 

GUMS— 824 bg. copal, Antwerp, Equit- 
able Xmau Co. ; 200 bg. do.. Antwerp, 
Brow* Bros. A Co ; 124 ca. kauri, Auckland, 
Baring Bros. A Co. ; 48 pkg. do., Auckland, 

• Brawn Bros. A Co.; V7 cs. do., Auckland, 
Equitable Trust Co, ; 332 bg. do., Auckland, 
Am. Foreign Banking Com; 96 cs. do., 
Auckland, Guaranty Truftt €o. r 122 cs. and 
359 sk., Auckland, Chemical Nat’l Bank ; 
1204 pkg. kauri, Auokland, Order; 209 bg. 
yacoa. Port Adelaide, Baring Bros. A Co. ; 
400 bg. do.. Port Adelaide, jw. Schall A 


QUEBRACHO— 10,466 bg., Buenos Aires, 
Tannin Corp. ; 8,524 bg., Buenos Aires, 
Beckman A Winthrop; 8,210 bg. Buenos 
Aires. Fourth Atlantic National Bank; 
1.000 tons, Buenos Aires, Tannin Corp. 

SHELLAC— 760 bg.. Calcutta, Order; 
100 bg., and 20 os„ Calcutta, Brown Bros. 
A Co.; 40 cs. garnet, Calcutta, First Nat’l 
Bank of Boston ; 300 bg., Calcutta, Chase 
National Bank; 100 bg„ Calcutta, N. Y. 
Trust Co. ; 100 bg., Calcutta, Mech. A Metals 
National Baxk ; 100 bg„ Calcutta, Iwai A 
Co.; 600 bg. refuse, Calcutta, Bank of the 
Manhattan Co. ; 100 bg., Calcutta, British 
Bank of South Am. ; 100 chests, Calcutta, 
Hbiladelphia Nat’l Bank ; 1,356 pkg., Cal- 
cutta. Order ; 50 bg. garnet, Hamburg, Kaae- 
blor-Chatfield Shellac Co. ; 10 cs., Rotter- 
dam, A. Murphy A Co. 

SODIUM SALTS — 100 cs. chlorate, Genoa, 
A. H. Pickering A Co. ; 144 cs. do., Genoa, 
Order; 19.562 bg. nitrate, Iquique, W. R. 
Grace A Co. ; 2,755 bg. nitrate; Antofagasta. 
W. R. Grace A Co.; 38 csk, prusslate, 
Rotterdam, C. P. Smiilie A Co. ; 200 cs. 
cyanide, Havre, National City Bank; 216 
cs. sulphite, Hamburg, C. S. Grant A Co.; 
76 csk. nitrate, Hamburg, E. Suter A Co. 


Grasselli Chem 

. 133 

*133 

Grasselli Chem. pfd 

. 105 

*105 

Hercules Powder 

. 103 

*100 

Hercules Powder £fd 

Heyden Chem 

. 103 

*102 

21 

i 2 

Int’l Ag. Chem. Co 

41 

l 3ft 

Int’l Ag. Chem. pfd 

Int’L Nickel / 

. 14 

. 141 

10? 

1 13 J 

Int'l Nickel pfd 

. 84| 

[ 82 

Int’l Salt 

. **0 

*80 

Mathieson Alkali 

. 4T 

422 

Merck A Co 

. *87 

•87 

National Lead , 

. 119 

114 

National Lead pfd 

. 112 

110 

New Jersey Ztnc 

. 157 


Parke, Davis A Co , 

. 78 

78 

Pennsylvania Salt 

, 86 

85 

Procter A Gamble . . . r 

.*130 

•130 

Sherwln-Wflllams ...! 

. 29 

29 

Sherwin-Williams pfd 

.•102 

•101 

Tenn. Copper A Chem.* 


t 82 

Texas Gulf Sulphur 

. * 591 

1 57 

Union Carbide . . 

. 561 

I 64ft 

United Drug V. 

. 801 

k 80 

U. S. Industrial Aloohol 

. 54 

48 

U. S. Industrial Alcohol pfd.. 

.•102 

*100 

Va.-Car. Chem. Co. 

. 01 

1 8ft 

Va,-Car. Chem. pfd 

. 26 

25ft 


•Nomina?. Other quotations 
sale. 


based on last 




Jtne 25, |928 


, J Chemical and mjctallubgicai, bncinehung * 


9 

. Current Prices in the New^York .Market 

•* for Chemicals, Oils and Allied Uroduclt » 


General Ckemicals 

Acetone, drums lb. $0.2! 

Acid, acetic, 28%, bbl 1 00 lb. 3.31 

Aoetio. 56%, bbl 1001b. 6.7' 

Glacial, 99J%, bbl? .... 1 00 lb. 1 2 . 01 

Acetic anhydride, 85%, dr. lb. . 

Boric, bbl lb. .11 

Citric, kegs #. . lb. .4‘ 

Formic, 85% lb. . b 

Gallic, Ugh lb. .4' 

• Hydrofluoric, 52%, carboys lb. . 1 
Lactio, 44%* tech., light, 

*>bl lb. .1 

22% tech., light, bbl... lb. .0 

Muriatic, 18° tanks 100 1b. ‘I 1 

Muriatic, 20°, tanks, 1001b. l.Oi 

• Nitric, 36°, carboys lb. .0 

, Nitric, 42°, carboys lb. O' 

Oleum, 20%, tanks ton 18 5' 

Oxalic, crystals, bbl. , ..lb. .1 

Phoapnonc, 50% carboys. lb. .0! 

* Pyrogallic, resublimed lb. 1.5 1 

Sulphuric, 60°, tanks ton 0 5i 

Sulphuric, 60°, drums. . . . ton 13 0i 
Sulphuric, 66% tanks. . . ton 16 0i 

Sulphuric, 66 <- !drums ton 20 O' 

Tannic, U.S, P., bbl.... lb. .6 

Tannic, tech , bbl lb. .4 

Tartaric, imp., powd., bbl. lb. .3 

Tartaric, doinAtic, bbl lb .3 

Tungstic, per lb lb M 

Alcohol, butyl, drums, f.o b. 

works lb. .2 

Alcohol ethyl (Cologne 

spinOrbbl gal. 4 7 

Ethyl, I90p'f. H HP, bbl , gal. 4.7 
Alcohol, methyl (sec Methanol) 

Alcohol, denatured, 190 proof 

No. I, special bbl. . gal. 4 

No. I, 190 proof, special , dr. gal. 3 
No. 1, 188 proof, bbl gal 4 

No 1, 1 88 proof, dr gal. 3 

No. 5, 188 proof, bbl gal. 4 

No. 5, 188 proof, dr . . gal. 3 
Alum, ammonia, lump, bbl . lb. 0 

Potash, lump, bbl . lb. 0 

, £hrome, lump, potash, bbl. lb. .0 

Aluminum sulphate, com , 

bags . . .. 100 lb I j 

Iron free bags . . lb. 0 

Aqua ammonia, 26°, drums. . lb. .0 
Ammonia, anhydrous, oyl. .lb. .3 

Ammonium carbonate, powd, 

casks, imported lb. . 0 

Ammonium carbonate, powd. 

domestic, bbl. . . .lb . I 

Ammonium nitrate, tech., 

casks . . lb. 1 

Amyl acetate tech .drums.. . g)d #37 
Arsenic, white, powd , bbl ... 9 lb. I 

Arsenic, red, powd , kegs lb 1 

Barium carbonate, bbl ton 70 0 

Barium chloride, bbl ton 80 0 

Barium dioxide, drums.. .. lb. I 

Barium nitrate, casks .... R 

Blanc fixe, dry, bbj lb . 0 

Bleaching powder, f.o.b. wkR . 

drums ® ifo }> I 

Spot N. Y. drums. . . „ 100 lb. 2 4 

Borax, bbl ]]>■ •*} 

Bromine, cases lb. 2 

Calcium aoet ate, bags . . . 1 00 lb 4.0 

Calcium arsAate, dr lb. I 

Calcium carbide, drums . . lb. 0 

Calcium chloride, fused, drums ton 22 0 

Gran, drums ton 28 0 

Calcium phosphate, mono, 

bbl lb. . C 

Camphor, cases Jb. • * 

9 Carbon bisulphide, drums. . . . *lb. . ( 
Carbon tetrachloride, drums, lb. .( 

Chalk, preeip. — domestic, 

light, bbl Jb* -J 

Domestic, heavy, bbl lb. . C 

Imported, light, bbl lb* • £ 

Chlorine, liquid, tanks, irks. lb. . £ 

Cylinders, 1 001b., wks lb. .( 

Cylinders, 100 lb., spot , . Ib^ .£ 

Chloroform, tech., drums. . . . lb* . 3 

Cobalt oxide, bbl lb. » 2.1 

Copperas, bulk, f.o.b. wkg^ . . t on 20 C 

Copper carbonate, bbl db. | I 

Copper cyanide, drums. . *, . lb. .* 

Cpppersulphate.dom., bbl., 1 00 lb. 3.! 

fmn. bbl v . . 1 00 lb. 5 . ( 

Cream of tartar, bbl ■ . lb. - 

E ps om salt, dom M tech., 

bbl .J«lb. 1 ' 

imp., , 

Ether, U.B.P., weak, dr lb, • 

Ethyl aeetate, 85%, drums, gal. 

Ethyl acetate, pure (acetic 

ether, 91% to 1 0f%» e*l. |* 


. fT\HESE prices are for the Ipot 
I market in Net# York City, but 
a special effort has been made 
to report American manufacturers’ 
quotations whenever available. In 
many cases mese are for material 
f.o.ba wotiks or on a contract basis 
ancNthese prices are so designated. 
Quotations on imported stocks are 
• reported when they are of sufficient 
importance to have *a material 
effect on the market. Prices quoted 
in these columns apply # to large 
(Juantities in original packages. 


Ro<^um fluoride, bbl ft). 

Sodium hyposulphite, bbl. ... lb. 
Sodium nitrite, ranks. ... ». !b. 

Sodium peroxide, powd , eases ib. 
Sodium phosphate, dibasic, 

bbl Ib. * 

Sodium pruKsiatc, yel. drums lb. 
Sodium salicylic, drums , . lb. 
SodidR silicate (40°, drums) 100 Ib. 
Sodium silicate (60°, drums! 1 00 lb. 
Sodium sulphide, fused, 60* 

62% drums. . . lb 

Sodium sulphite, crys., bbl * lb. 

Strontium nitrate, pnwd.,bm. lb. 
Sulphur chloride, yel drums, lb. 

Sulphur, crude . ton 

At mine, bulk ton 

Sulphur, flour, bag. , j| . . 100 Ib. 

Sulphur, roll, bag 100 lb 

Sulphur dioxide, liquid, cyl. . lb. 

Tain— inqkorted, bugs . ton 


Formaldehyde, 40%, bbl . lb 
Furters eartlp—imp , powd , net ton 
Fusel oil, red., drums , fal 

Fusel oil, crude, drums gal. 

illaubcrs salt, wks , bags . .? 1 00 lb, 
TNaubers salt , imp , bags 1 00 lb. 

Glycerine, c p., drums extra... lb. 
Glycerine, dynamite, drums lb 
Glycerine, crude 80%, loose . Hi 
Iodine, resublimed . lb, 

Iron oxide, rud, casks . . lb. 

Lead: 

White, bosiocarbonato, dry, 

casks lb. 

White, basic sulphate, casks lb 

White, m oil, kegs lb 

lied, dry, casks Ib 

lied, m oil, kegs . lb 

Lead acetate, white ervs., bbl Ib 
Brown, broken, casks lb 

Lend arsenate, powd , bbl . H> 
Lime-Hydrated, bbl. . . per ton 
Lime., Lump, bbl . 2801b 

Lit hurge, comm., casks. . . . ]]> 

Lilhophnne, bags H> 

in bbl. . . • !|* 


MethUno)! 97‘% bbl. 

NicKiM salt, double, bbl. .. 

Nickel salts, single, bbl 

Phosgene • ••'• 

Phosphorus, red, cases 

Phosphorus, yellow, cases . 
Potassium bichromate, casks 
Potassium bromide, gran., 
bbl ... • .. 

Potassium carbonate, 80-85%, 
calcined, casks. 
Potassium chlorate, nowd. . 

Potassium cyanide, drums. 
Potassium, first sorts, cask 
Potassium hydroxide (caustic 
potash) drums 


| Potassium nitrate,, bbl 

I Potassium permanganate, 

drums 

I Potassium private, red, 

casks 

Potassium prusslate, yellow, 

casks 

Salammoniac, white, gran., 

civ ks, imported 

Ralammoniao, white, gran., 

bbl., domestic 

Gray, gran, casks 

Halsoda, bbl 10 

Ball cake (bulk) 

Soda ash, light, 58% flat, 

bags, contract ‘ G 

Soda ash, light, 58%, flat, 
bags, resale. ... ....1C 

Soda ash, dense, bags, con* 





Talc— domestic powd., bugs 

. ytmi 

18.00 - 25 

$0 14*- 

HO 

15 

Tin bichloride, bbl. 

it Ib. 

.121- 

30 00 - 

32 

00 

Tin oxide, bbl 

. Ib. 

.48 - . 

- 



Tin crvstuls, bbl. 

Ib. 

.34J- 

3 75 - 

4 

Oft 

Zinc carbonate, bags . 

lb. 

.14 - 

1 20 - 

1 

40 

Zinc chloride, gran, bbl 

. lb. 

.061- 

90 - 


65 

Zinc cyan^e. arums . 

lb. 

.37 - 

.161- 


17 

Zinc oxide| , f< ad free, bbl 

lb. 

.08 - 

131- 


\\\ 

5% lead sulphate, bags . 

. lb. 

.07*- .. 

10 - 


10} 

10 to 35 lead sulphat 

i\ 


4 55 - 

4 

65 

bags . . 

fb. 

. 07 - . . 

.12 - 


. 18 

French, red seal, bags 

. lb. 

, 095- .. 




French, green (teal, bugs 

11). 

.101- .. 




French, white seal, bbl 

Ib. 

.12 - .. 

.09}- 


10 

lino sulphate, bbl 

100 lb. 

2.50- 3 


Coal-Tar Brockets 


Soda ash, dense, in bags, 

resale : 100 lb 

Soda, caustic, 76%, »olid, 

drums 100 lb. 

Soda, caustic, ground and 

flake, contracts . 1 00 lb. 

Soda, caustic, ground and 

flake, resale 1 00 lb. 

Sodium acetate, works, bags . Ib. 
Sodium bicarbonate, bbl . . . t00 lb. 
Sodium bichromate, casks. . , lb. 
Sodium biaulphate (niter cake) ton 
Sodium bisulpmte, powd., 

O.S,P.,bbl. !!>• 

Sodium chlorate, kegs Ib. 

Sodium chloride long ton 

Sodium cyanide, cases lb. 


ft? 1 

1 2ft - 

1 22 

■10}- 


Ib. 

HI- 



.60 - 

75 

lb. 

- 


lb. 

' .35 - 

4ft 

lb. 

.11 - 

II) 

lb 

. 19 - 

20 

lb. 

.061- 

.06} 

Ib. 

07}- 

.08 

lb. 

.47 - 

.52 

lb. 

.07} 

.08,) 

lb. 

.07*- 

, .09 

lb. 

3.65 - 

3.75 

lb. 

.061- 

.07} 

lb. 

.17 - 

.16 

lb. 

.65 - 

67 

lb. 

.31 - 

33 

lb. 

1 06*— 

06 J 

lb. 

.07}- 

.07’ 

lb. 

.08 - 

09 

01b. 

1 20 

1 40 

ton 

26 00 - 

28 00 

01b 

1 45 - 

1.50 

01b. 

1 70 - 

». 75 

01b 

1.51 - 


01b 

j 1 « - 

1.90 

01b, 

3, 161- 


0 lb. 

3 60 - 

3.8*, 

>0 lb. 

3.721- 


Ib. 

05}- 

.06} 

10 lb. 

2.00 - 

2.50 

lb. 

.08)- 

09 

) ton 

6.00 - 

7.00 


.041- .*M 

.06J- .07 

12.00 - 1 3 , bo 

.20 - .23 


Alpha-naphtbol, crude, bbl.... 1 
Alpha-nnphthol, rc{., bbl. ... 1 

Alplm-naphthylumine, bbl.... I 

Aniline oil, drums 1 

Aniline salts, bbl 1 

Anthracene, 80*!,, drums . 1 

Anthracene, 80% , imp., 
drums, duty paid... 1 

Anthraquinone, 25%p paste, 
drums I 

Bonaaldehyde 11 .S.P., carboys -1 
tech, drtms . 

Benzene, pure, water-white, 
tanks nml drums I 

Benzene, 90*'; , tanks * drums i 
Benzene, 90 r ; , diuma, resale., t 

Benzidine base, l>bi I 

Benaidiuo sulphate, bbl. . ! 

Bensoie acid, U.S P , kega .. 
Benzoate of soda, U H P,, bbl. 
Benzyl cWuride, 95-977(1, r«f., 

.Benzyl chloride, tech,, drums 
Hcta-nnphthol, tech., bbl .... 
lWta-nanbthylainine, tech. . 
flresnl, 0 S P.. drums. . w . . . 

Ortho-creaol, drums 

Cresylin acid, 97%, resale. 

drums - 

• 95-97%,, drums, resale 

DflElorbenzeue, drum. . . +. - 

Dietnylanihne, drums 

Dimelhvlaniline, drums 

Dinitrobenzene, qhl, J 

Dinitroclorbenzeubc bbl 

Dinitronaphthiden, b*jl. . .... 

Dmitrophenol.bbl 

Dinitrotoluene, bbl 

l)ip oil, 23%, drums 

Dipiienylarnine, bbl #. 

H-acid, bbl ... 

Met a- phony tailed iamine, bbL 

Michlersketdie, bbl 

Mononlilorbenzetib, drums. . . 
Monoethylaniiine, drums — , 

N aphthoiene,, flake, bbl “ 

Naphthalene, balls, bbl 

Nuphtliionatc of soda, bbl.. , . 
Naphthionic acid, crude, bbl. 

Nitrnbensene, drums 

Nitro-naphthalene, bbl 

Nitro-joluene, drums...... . 

N-W acid, bbl 

Drtho-amidophenoLJtegs. . . 

,( )rtho-ftichlorbcnscne. arums 

f irtho-nitropbenol, bbl 

Ortbo-nitrotolucne, drums, . . 

Ortho-toluidinc, bbl 

Para-amidopbenol, bass, kegs 
Para-arrjidophenol, HOI, kegs 
Para-dichlorbenzene, bbl.... . 
Paranitroanilinc, bbl. . . <. . 

Par a-ni trotol uene, bbl 

Para-phenvlenediamine, bbl. 
Parvtoluidinc, bbl 


Ib. 

$0.62 - 

$0.75 

lb. 

.70 - 

.80 

lb 

.35 - 

37 

lb. ’ 

■ .16 - 

. 16 

lb. 

.23 - 

.24 

Ib. 

.75 - 

1.00 

lb. 

.70 - 

.75 

lb. 

.70 - 

. .75 

.11). 

1.40 - 

*1.45 

lb 

> , 75 

80 

gal. 

.27 - 

.32 

gal- 

\ .25- 

.30 

gal. 

. .28 - 

.32 

It). 

' '.80 - 

.85 

Ib. 

50 - 


lb. 

.73- 

# 8C 

lb. 

.57 - 

$ 

lb. 

.45 - 


lb. 

.30 - 


lb. 

.211- 

.23 

lb. 

.80 - 

,9( 

lb. 

.25 - 

. .25 

lb. 

.28- 

.33 


Parvtoluidino. bbl 

Phtfialic anhydride, bbl 

PhefleJ,U.8.P.,i , «M»le, dr.. . . 

| Picric arid. 

Pyridine, dora., drums^ 


.08- .11 
.95- t.ll 
.07J- .01 

.081- .Oi 

.58- .6 

.55 - ..6i 

j- 

.I3i- .1 


.17- .2 

.90 - .9 

. 10 - - . I 

n . 13- .1 

n «.2Cn J.3 
1.25 - ^ 1.3 
.17- .2 

.70- 5 

.60- .6 

1.45- 1.5 

:8: :J 

;5 



1142 

Pyridine, Imp., drum* ... ... J:al 
Resorcinol, tech. , kegt^ id. 

Resorcinol, pure, kegs lb. ft 

R-salt, bbl lb. 

Sulicj lie acid, tcclft. bbls — . lb. 

Salicylic acid, U NJ\, bbl ..\lb. 
Solvent naphtha, water- 

white, tanks 4 ... gal. 

Crude, tanks . .? cal. 

Suljphanihe and, crude, bbl.... In. 

Th^ur urban ilide, kegs . lb. 

ToKudine, kegs lb. 

Toluidine, mixed, kegs lb, 

Tnlyene, task cars gal. 

Toluene, drums «... gal. 

Xylidinps drums lb. 

Xvlcne, pure, drums gal. 

Xylene, com , dfums gal 

Xylene, oom., tank* gal. 

* Naval Stores 

Rosin B-J>. bbl 2801b. 

Rosin K-I !. bbl. . 280 lb 

Rosin K-N, bbl ..28011. 

Roain W.Ci.-W.W., bbl.* . . 280 lb 
Wood rosin, bbl .. * .2801b 

Turpentine, spirits of, bbl.. . gal 
Wood, steam (list , bbl.. .. gal 
Wood, dost dint., bbl, . gal. 

Pineitar pitch, bbl $90 lb . 

Tar, kiln burned, bbl. . . . 500 lb 

Retort tar, bbl. .. . “ 

Rosin oil, first run, bbl 
Rosin oil, second run$l»bl 
Rosin nil third run, bV 
Pine oil, *team dist 
Pine oil, pure, dost dial. . 

Pine tar oil, ref.. 

Pine tar ml, crude, tanks 
f o,b Jarksom ille, Fla 
Pine tar oil, double n f , bbl, 

Pine tar, ref , tbin, bbl 
Pinewood creosote, ref , bbl. 

Animal Oils and Fats 

Pegras.bb) 

Grease, yellow , bbl 

J,ar»i ml, Extra No J, bbl 
Neatslontoil 20 deg bbl 
bVo I, bbl ,C 
f)JUn Htearine 
• l ted oil, dist died, d |i 
Saponified. bbl 
Tallow, extra, loose 
t Tallow oil, neul lees bbl 


CHEMICAL, AND METALLURGICAL ENGINEERING} 


$4 00 - 

$4 25. 

1.50 - 

1 60 

2 25 - 


.55 - 

'.60, 

37 - 

42 

*40 - 

.45 

,27«- 


.24 - 


. 18 - 

!to 

.35 - 

38 

1.20 - 

1.30 

.30 - 

ft 35 

.30 - 

35 

.34- 

.36 

.49 - 

50 

.75 - 

1 00 

37 - 


.32 - 



% 

*5 80 - 

5 90 - 

6 10 - 
6 25 « 

5 °0 - 
I 03 - 

96 - 
65 - 


7 25 
6 00 


gal 

V- 

gal 

48 - 

gal 

52 

gal. 

70 - 

gal 

05 

gal. 

8 

48 

gal. • 
gal 


gal 

- 

1. gal 



. bbl 


lb $0 

nu- 

lb 

de j 

gui 

90 

gal ' 1 

30 - 

gill 

92 

oh; 

lb 

,10 - 

II. 

10 

lb 

071 

gal 

94 

Oils 


lb $0 

14 - 

ii. 

14),-. 

lb. 

.26 - 

lb 

091- 

lb 

08 J - 

lb ( 

09 j 

lb. 

12! 

lb. 

0«» i 

lb. 

.09; 

lb 

121 - 

lb. 

.13 ■ 

fcal i 

08 - 

gal 1 

0) 

gal 1 

u 

gal. IfOT - 


6 00 
n oo 
12 00 


$0 04 1 


09’ 


12 } 


Castor oil, No 3, b)>l .. .. 

Castor oil, No I. bbl. 

Cliinuwood ml, bbl « • •* 

Coconut ml. ('< vlmi, bbl .. 

(Tvlon, tank 1 ', N \ 

Coconut oil, ( 'pehm, bbl 
Corn oil, rruue, bbl. . 

( ’rude, tanks, (f <> b null . 

Cottonseed oi\ crude (f.o.b. 
mill), taifKs 

Summer bbl . . . 

Winter wallow, bhl 
Liilkeed oil, raw, car lots, bbl. 

Raw, tank ears tdom ) 
ft Roiled, cars, bbl tdom ). 

uV.vo ml, denatured, bbl 

Sulphur, (fools) bbl, . 

Palm, Lagos, casks 

Niger <ywks . . 

Palm .kernel, bbl 
Peanut fall, crude, tanks (rrml) 

Peanut Oil, refined, bbl .. . 

Pcnlla, blfi ** « 

Rapesced oil, refined, bbl ‘ . 

Hapeseed oil, blown, bbl .. 

BoAme.bhl , 

Bova bftan t Manchurian) , bbl. lb. 

Tank, f o b Pucilu* coast lu 
Tank, (f o b. N.\ .1 . .. 

Fish Oils 

Cod, Newfoundland, bbl gal. $0 70 - $0 72 

Menhaden, light pressed, bbl. gal. -76- 
White bleached, bbl. A gal. 78 - 

Blown, bbl gal. . 8 2 - . . . . 

Crude, tanks (f o b factory) gal, .50- .. 

Whale No. I crude, tanks, -• 

coast IR, 

Winter, natural. bid ... . g»». 76 - 78 

Winter, bleached. bbl gal 79- ,80 

Oil Cake and Meal 

Coconut cake, bags ton $26 00 -$28.00 

Copra, 8tn dried .bags, (c i f ) lb. 05 - 

*8un dried Pacific coast. lb 04j^- 

(Cottonsi'ed meal, fob. null* ton nn 

Linseed caVc, bagH . t ton 

Linseed meal, bags . ton 

Dye & Tanning Materials 


1b 

.071- 

071 

lb. 

.07 - 

* 

11). 

06! 


lb. 

. 08) - 

”.08; 

lb 

.12}- 

13 

lb. 

.161- 


lb 

1 I *L 

" * 15 J 

gal. 

.78 - 


gal. 

.85 - 

^ 12 

fh 

IID 

lb. 

.121 


lb 

.09»- 

09J 

ll*‘ 

. 09} - , 



38 no - 
37 00 - 

39 00 * 


Albumen, blood. bbl. ... lb. 

Albiy»«»»e*4g. tech , kegs. . lb. 

OoelKical.bug* lb. 

Cut cli, Borneo, bales lb. 

Outeh, Rangoon, bales.. Nx lb. 

Dextrine, corn, bags 100 lb. 

Dextrine, gum, bags 100 lb. 

Divi-divi, bags •» *ton 

Fustic, stroke ton 

Fustic, chip*, bags lb. 

Logwood, sticks ton 

Logwood, chips bigs. lb. 

Sumac, leaves, Sicily, bags . torf 
I I 


$0 45 - $0 50 


Stfmsc, ground, hags 
&i|nno, ilomestie. bags.. 

St%roh, eorn, bags 
Tapioca flour, bugs.. 

Extracts 


ton $65 CO -$67 00 


ton 

1 00 lb 
lb. 


lb. 

lb 

lb 

lb 

lb. 

lb. 

lb. 

lb. 

lb. 

lb 

lb. 

lb. 


Archil k cone., bbl 
Chestfint, 25 f , taiinm. tanks 
Divi-oivi, 25*/, tannin, bbl 
Fustic, crystals, bbl 
Fustic, liquid, 42 , bbl 
(iambier, liq , 25' , tannin, bbl. 
Hematfieerys* ,bbl 
Hetulofk, 25®, tannin, bbl 
Hypernie, solid, drums. . 

1 1 ypernic, liquid , 5 1 ", bbl 
Logwood, ens , bbl 
Logwood, liq , 5 1 J , bbl . 

Quebraeho, solid, 65*', tannin, 
bbi. . #h. 

Sumac, dom., 51’, bbl - lb 

« Dry Colors’ 

Rlacks-Cnrhongas, bags, fob 
works, spot lb 

Lampblack, bbl lb 

Mineral, hulk « ton 

Hines- Broiuse. bbl «• -lb 

Prussian, bbl .. lb. 

1 Itnitn.iriifi , bbl . lb 

Bn>w in*. Sienna, Ital , bbl lb 

Sieum, Domestic, hbl lb. 

1 niber. '1’urki y.bbl 11* 

Greens Cbnune, Cl’ Light, 
bbl 

Chrome eommei rial. bbl 
Pm is, bulk « 

Is. Carmine No 40, tins 


40 00 - 42 OO 
3.22 - 3.49 
061- .07 

17 - $0 Ilf 


02 - 
04 - 
20 - 
08 - 
08 - 
. 14 - 
031- 
24 - 
09*- 
17 - 
.081- 

.04J- 

.061- 


.03k 

.05 

.22 

* 

. 18 
.04* 
.26 
. 101 
.18 
.09 

.05 

.07 


Hi 

Oxide red, casks • 
Para toner, kegs 
Vermilion Lnghsh,bbl 
Yellow , Chrmne C P bids 
< leber, Freneb, rusks 


1b. 

lb. 

lb. 

lb. 

(lb. 

lb. 

lb, 

lb 


$0 20 

12 - 

35 00 — i 
.55 - 
55 - 
.08 - 
06 - , 
0R- 
.04 - 

32 - 

• 12 ‘ 

* 28 - 
4 50 - 
10 - 
I 00 - 
I 30 - 
.21 - 
02 ) 


$0.24 

40 

- 45*00 
60 
60 
35 

14 

04 
04 i 

.34 

. 12 ' 
,30 
4 70 
14 
1 It 

I n 

n 

0) 


Waxes 


Ravberrv, bbl 
Reruuiix, ennh . bugs 
Itf oawax, refined, light, bags . 
beeswax, pure white, cases 
Cundelhln, b igs. 

Carnaubn, No I. bags v 
No 2, Noith Country, bags 
No 3, North Country, bags 
Japan, on sea . 

Montan, crude, bugs. . 

Paralbne, crude', mutch, 105- 
1 10m p . . 

Crude, scale 124-126 imp , 
bags 

• Ref , 1 1 8- 120 m p .bags 
Ref , 125 in p., bags . 

Ref, 1 28- 1 30m p .bags. 

Ref , 133-1 35 m p .bags 
Ref., 13V 1 37m p.lums 
Stearic acid , sgle pressed, bags 
Double pressed, bags «. . 

Triple pressif I, tings 

Fertilizers 

Ammonium sulphate, bulk, * 
f.o.b works ... . I Oft 1b. 

F a.e double bags . 1 00 lb 

Blood, dried, bulk unit 

Rone, raw, 3 and 50, ground . . ton 
Fish scrap, dom., dried, wks. . unit 
Nitrate of soda, l»ugR . 100 lb. 

Tankage, high grade, f o b. 

^Chicago unit 

Phosphate rook, f o.b. mines, 

Florida pebble. 68-72', ( ton 

Tennessee, 78-80% t<jp 

Potn.Hsiurn muriate, 80U , bugs ton 
Potassium sulphate, bags basis 
90%. . . - b*n 

Double linn ure salt . .. ton 
Kainit. • ton 

Crude Rubber 

Para — Upriver fine. . . . lb. 

Upriver course . . . . lb. 

Upriver caucho ball. lb. 
Plantation — First latex crepe lb. 
Ribbed snmkpd sheets lb. 
Brown crepe, thin, 

clean lb. 

Amber erepe No. 1 — lb. 

Gums 

Copal, Congo, amber, bags. . . lb. 
Fast Indian, bold, bags. ... lb. 
Manila, pale, bags , . . . lb. 

Fontmuk, No I bags lb. 

lb. 
lb. 
lb. 
lb. 
lb. 
lb. 


lb 

$0 30 - 

$0 32 

lb 

21}- 

22} 

lb. 

32 - 

34' 

lb. 

40 - 

. 41 

lb. 

20} - 

21} 

lb 

42- 

43 

lb. 

23 - 

23} 

lb. 

181- 

19 

1b. 

15 j- 

. 16 

lb. 

.041- 

.041 

lb. 

.04 - 

.04} 

lb. 

.022- 

03 

lb. 

.03 - 

03} 

lb. 

r/Bl- 

03} 

lb. 

-031- 

.03! 

lb. 

04) - 4 

.04} 

lb 

.05) 

t. OJJ 

lb. 

125- 

.13 

lb. 

lb. 

.13}- 

.14}- 

.111 


VolJ 28, Noifr 
Li. 00- $85 !o 


.95- 
.33 - 

i?! 1 : 

3 84 - 

4 14 


.97 

35 

.041 

.13) 

4 25 
4.34 


38.00 - 39.00 

30.00 - 13.00 
.04 - ' .05 

26.00 - 30.00 

M2\- .031 

70.00 - 72.00 


$3 25 - $3 30 

3 85 - 3 90 

4 00 - 

27 00 - 30.00 
3 75 - 

2 45 - 2.52* 
3.60 - 3 70 


$4 00 - $4.50 
8 00 - 8.25 
34 55 - . 


43 67 - 


• 00 - $85 1 
20.00 - 25.00 


Asbestos, shingle, 

Quebec sh.fton 

Aslftsstos, cement, f.o.b., 

Quebec sh.fton 

Barytes, grd.. white, f.o.b. 

millsTbbl net ton 1 6 . p0 ■« 

Barytes, grd., off-cob.r, 

f.o.b. mills bulk.. netton 13.00- 

Barytee, tlnufH, f.o.b. • c 

St. Louis, bbl. . . netton 28.00 -. 
Barytas, crude f.o.b. i. 

mines, bulk netton 10 00*- 

Caaein, bbl., tech lb. .16- 

Ctunaclay (kaolin) criide, 

v f.o.b Ga netton 7 00 - 

W ashed, f.o.b. Ga netton 8.00- 

Powd , f.o.b. Ga. . . netton 14.00- 

Crude f.o b. Va netton 8.00- 

Grournl, f o b. Va.. net tfm 14 00 - 

^ Imp . lump. bulk. . netton 15.00 — 

Imp.powd. . , netton 45 00 - 

Feldspar, No I pottery. . .King ton 6 00 - 

No 2pottery long ton 4 00 - 

No. I soap long ton 7.P0- 

No. I Canadian, f.o.b. 

mill long ton C0 .00- 

Graphite, Ceylon, lump, first 

quality, bbl lb. .06*- 

Ceylon, chip, bbl lb. . 05 1 — . 

High grade amorphous 
crude ... 

Gum arable, amber, sorts, 
bags 

Gum tragacanth, sorts, bags... 

No I, bags 

Ivieselguhr, f.o.b. Cal 

F.o 1. N.Y 

Magnesite, crude, f.o.b Cal .... 

Pumice stone, imp., casks ... 

Dom, lump, bbl 
Dom , ground, bbl .. . 

Silica, glass sand, f.o.b lnd 

Silica, sand blast, f o b. lnd 
Silica, amorphous, 250-mesh, 

# fob 111. 

Silica, bldg sand, f.o 1* Pa 
Soapstone, coarse, f.o b Vt . , 
bugs . 

Talc, 200 mesh, f.o.b , Vt , 
bags ... 

Talc. 200 mesh, f.o.b Ga., 
bags 

Talc, 200 mesh, fob Lof 
A ngeles, bags. . 


Mineral Oils 

Crude, at Wells 

Pennsylvania 

Corning 

Cabell 

Somerset . 

Tllmois 

Indiana 

Kansas and Oklahoma, 28 deg, 
California, 35 deg and up.. . . 

Gasoline, Ete. 

Motorgasohne, steel bills gal. 

Naphtha, V M A P deod, 
at eel bbls gal 

Kerosene, ref lank wagon. . gal. 

Bulk, W W %‘xpnrt . gal. 

TiUbrieatmg oils «•* 

Cylinder, Penn,, dark 
Bloomless, 30(<" 31 grav. 

Paraffin, pale 


20.00 

tV oo 


11 00 • 
.18 

9 00 
9 00 
20 00 

12 00 
20 00 
20 00 
50 00 

7.00 

5.50 

7.50 # 

22 . 00 * 


bags. . . 

Ibunar, Bata\<H, ease* . 

^■^ingapore, N«». I, canes 
(Singapore, No 2, cases 
Kauri, No. I, cases 
Ordinary chips, cases. . , 

Manjak, Barbados, bags — 

Shellac 

Shellac, orange fine, bags Jb. 

Orange supfrfine, bogs lb. 

A. C. garnet, bags lb. 

Bleached, bone^ft lb. 

Bleftehed. fresh lb. 

T.N.,bags lb. 

Miscellaneous Materials 

Asbestos, crude No. 1, „ 

f.o.b., Quebec sh.toa $500.00-... 


$0.60 - 
.62 - 
58- 
70 - 
.58 - 
.57 - 


ton 

15 00 - 

35.00 

’lb. 

.14}- 

. 15 

lb. 

.48 - 

.56 

lb. 

1.50 - 

1 . 60 

ton 

4u 00 - 

42 00 * 

ton 

50 00 - 

55.00 

.ton 

14 00 - 

15.00 

lb . 

.03 - 

.05!' 

lb. ' 

.05 - 

.05’,. 

lb 

06 - 

,°7 

ton 

2 00 - 

2 50 

ton 

, e 

2 50 

5 00 

ton 

17 00 - 

17 50 

foil 

2 00 - 

2.75 

♦ on 

7.00 - 

8.00 

ton 

6.50 - 

9.00 

ton 

7.00 - 

9.00 

R 

ton 

16.00 - 

20.00 


bbl. 

$3 00 - 3.25 

bbl 

1 70 - 

bbl. 

1 71 - ...... 

bbl. 

1 55 - 

bbl 

1 97 - .... 

bbl. 

1 98 - 

bbl. 

1 20 - 

bbl. 

1 04 - 


$0,214- 


/x - 
7.22 - 


$0.27}-. 


24J-. 


.25 - 


27 -. 


■p - 


.25 - 


.265- 


$0.12 - 

$0 13 

.23 - 

.234 

.20 - 

.201 

.20 - 

.20} 

.27}- 

.28 

33 - 

.334 

.22 - 

22 

.65 - 

.67 

.21 - 

.22 

.09 - 

.09} 


Spindle, 200, pale. 

Petrolatum, amber, bbls 
Paraffine wax (see waxes) 


gal. 

gal. 

gal. 

t 


204- • 


14 - . 


.07 - . 


.20 - 

.22 

.184- 

.204 

.24 - 

.26 

.21 - 

,22 

.05 - 

.05} 


- Refractories 

Bauxite brick, 56% AlsOj! f o.b. 

Pittsburgh . ton 

Chrome brick, f.o.b. Eastern ship- 
ping points toft 

Chrome cement, 40-50% CrjOs.. . t«® 

40 45% CrjOs, sacks, f.o.b. 

Fnstefti shipping point*. ... ton 
Fireclay brick, 1st. quality, 9-in. 

<* shapes, f .o.b. Ky. wka 1,000 

2nd. quality, 9-in. shapes, f.o.b. 

wks A. 1.000 

Magnesite brick, 9-in. straight 

(f.o.b. wks.) ton 

9-in, arches, wedges and keys. . . ton 

Scraps and split* ton 

Silica brick, 9-in, sisea, f.o.b. 

Chicago district 1 .000 

Silica brick. 9-in. sixes, f.o.b. 

Birmingham distal j .000 

F.o.b. Mt. Union, Pa.. ..... . 1,000 

Silicon carbide rtiract. brick, 9-in. 1 ,000 

Ferr%- Alloys 

Ferrotitanium, 15-18% 

f.o.b. Niagara Falls*' » . 

N.Y. ton $200.00 -$223,00 

Ferrochromium, per lb. of 

Cr>l^C b. -U .If 

4-6% C Ib. *12- .13 

Ferromanganese. 78-82% 

Mn, Atlantic ssaWt. ... M 

duty paid . . . gr, ton 125. 00 

-lelsen. 19-21% M».. «r. ton 40.00 -* 

..molybdenum, 50-60% 

Mo, par lb Mo lb. 

Ferrosiliconf 10-15% gr.ton 

30% . .T7T gr.ton 

75%. 


145-50 

50-52 
23-27 # 

25.00 

40-46^ 

3M1 

gj£' 

48-50 

48-50 

42-44 

1 , 100.00 






.00 


isoloo - W,oi>‘ 



so, mo 

\ ' C • 

Ftarotungsten, 70-89%, 
per lb. of W ... . . , lb. 

Ferro-uramum, 3>5fl% of 
l' per lb. of U lb. 

Ferrovanadium, 30-40%, A 
per lb. of V id. 

• • *r 


10.90 


10.95 

- 

3.50 - 3.75 
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Ores and Semi-finished Products 

’ Bauxite, tlom. crashed , 

. dried, f.p.b. ? shippi« ( 


22.00 - 
20.50 - 
5.75 - 
5.01 - 

20 .to - 
. 011 - 

.35 -. 


80,00 - 85,00 
.65 - .70 


23 00 
24.00 
6 25 

5 *P 

21 50 
. 01 * 


shipping 

point* A ton $6.00- $% 00 

Chrome ore* Calif, concen- 
trates. 50% min. CrjO*. ton 
C i f. Atlantic seaboard . . . ton 
Coke, fdry., f.o.b. ovpns. . ton 
Coke, furnace, f.o.b. ovens. . ton 
fluorspar, a'avd, f.o.b. 

mines' Illinois. . . . — . . ton 
rimenite, 52% TiOj. . * . . lb. 

Manganese ore, 50%. Mn, 
c.i.f. Allantic seaport. .. unit 
* Manganese ore, chemical 

^MnOj) 7 ton 

Molybdenite, 85% MoS*. 

per lb. MoSj, N.Y.. lb. 

Monusite, per unit of Th02, 
o i.f , Atl. seaport... ., . lb. 
ryrit.es, Span., fines, c.i.f. 

' Atl seaport unit 

Pyrites, Span., furnace siie, 
o.i f. Atl. seimort, .... unit 
Pyrites, dotn. fines, f.o.b. 

mines, Or unit 

Rutile, 95% TiOa lb. 

Tungsten, schcelitc, 60% 

WOj and oeer, per unit 

W0 8 unit 8.501- 

Xungaten, wolframite, 60%, 

WO# and over, per unit 

WOj m unit 8.00- 8.25 

Uranium ore (caTnotite) per 

lbofUjOs lb. 3.50- 3.75 

Uranium oxide, 96% per lb. 

UgOg • • lb- 2 25 - 

Vatiadiumpentoxide, 99% . . lb. 12 00 - 
\ amidium ore, twr !b Vj< >6 . lb, 1.00 -. 

Zircon, washed, iron free, 

f.o.b. Pablo, Fla lb. .04*- 


Finaneial, Construction 


. 11 *- 

.iii- 

.12 

.12 


Construction and 
Operation 

S * Arkansas * 

Rudy — The Fort Smith Fertiliser Co., 
Kart Smith, Ark., has leased a local tract 
of land, comprising about %i0 acreB, as a 
site for the construction of a new phos- 
phate-fertiliser manufacturing plant, esti- 
mated to cost close to $100, Om), with ma- 
chinery. It la purposed to develop an out- 
put of 1,000 tons per day. 

Summit — The Thompson Paint & Color 
Co. is completing tho erection of the first 





8.75 


2 50 
14 00 


l 


of a new plant at Summit, 
nd* plans to commence 


near Yell- 
production 


Baxter 1 
i operating 

e 7h%>%>*, r ' M '»“ Oa 

deBt roy tentatl iv< 
estimated at ^ or rebuild 

* T sine eoneentratloi 

ifi J une 7, with Iosj 
iVd*u<Slng machinery 

lAHJIHVILLB — The * * 

1303 ^hefby St.. ha*\ 
for the construction of. n . . - 

basement oil refining plAS#^ ckln ff Co. 
mated cost ilfiO.OOoX 19 P re Purea 
Fred %hart. Norton^Blaj? t ?. ry an , d 
J E Klfrvtin Is secrotaiy Vj ^^ 1 - 

\fhTtect’. 


Non-Ferrous Materials 


( 'upper, electrolytic 

Aluminum, 98 to 99% 

Antimony, wholesale, Chinese and 

Japanese * 

Wkel, virgin metal 

Nbkel, ingot and ahoi 

M onel metal, shot and blocks — ... . 

Monel metal, iugots 

Monel metal, sheet bars 

Tin, 5-ton lots, Straits 

Lead, New York, spot 

Lead, E. St. Louis, spot 

Zinc, spot, New York ... 

Zinc, spot, E. St. Louis ... 

Other Metals 

Silver (commercial) <f • 

Cadmium # lb. 

Bismuth (5001b. lots) )J> 

Cobalt lb. 

Magnesium, ingots, 99% lb 

Platinum *»• 

Iridium oi. 

Palladium °* 

Meroury. . w 751b. 


Cents |>< r I b 
Mi-14* 

26 27* 

61- 7* 
27-29 
30 32 
32 00 
38 00 
45 00 
40 25 
7 25 
6 92* 

6 30 
5.95 


$0. 65J 

1 00 

2 55 

3 25-3 75 
I 25- . . 

116 00 

275.00(« 3C0.00 
80 00 
68 00 


oniBiei 

at an early date It will bo devoted to 
paint, varnish and kindred manufacture, It 
4s planned to make extensions at a later 
date. 

El Dorado— The Lion Oil & Refining Co. 
has tentative plans for the construction of ’ 
an addition to its refinery for considerable 
increase in capacity. E. C. Winters Is one 
of the heads of the company 

9 v California 

Oro Grande — T he Riverside Portland 
Cement Co.. Riverside, Calif., has acquired 
the plant ami property of the Golden State 
Portland Cement Co., Oro Grande, near 
Victorville, for a consideration said to bo 
$1,500,000. Tho new owner has plans In 
progress to increase the capacity of the 
mill from 1,200 to 3 600 bbl. per day, with 
cost estimated at close to $500,001), Includ- 
ing machinery. * 

SaitmO E. M. Galli, Hollisler, Calif.* 
operating a local plant for the manufacture 
of concrete pipe and kindred products, has 
ae q«i red property on Market St., Sal litas, 
as q. site for a new branch plant, for which 
plans will be prepared at iui early dut*\ 
Joseph Cassi Is also iriteresto|| In the com- 
pany. 

Los Anoklb%— The J ’an- American Pe- 
troleum & Transport Co is perfecting plans 
for the construction of its proposed oil-re- 
fining plant on tract of lnnd at Wilmington, 
in the harbor section, recently acquit cd 
The initial plant will be equipped for a 
capacity of 12.500 bbl. per day, and Is esti- 
mated to cost in excess of $2,000,000. witw 
machinery. A second plant unit of like 
size will be built at a later dntq. L. 
Doheny heads the company. 


% 

MoNROB-^The Consolidated (\ 
recently organized, has prellmltk 
under cflpsmeration for the constn 
a new* local plant for the productions* 
horn black C.*A. Harbour and C. HI. 
bofn of Houston, Tex., head the com**, 

Massachusetts 

* (UtARLKSTowN — The Eastern Salt Co., 24 
£t»te 8t„ Jjoston, has awarded a genera 
contract to the William NL ltalley Co~ 8 
Broad St., Boston, for the eTOction of a net 
addition to Its plant on Chelsea St., ChSH|| 
town, to cost about $30,000. 

Cambridge' JThe Dewey & AITfly Chern! 
cal Co., Harvey St., has filed plans for th 
construction of a new 1-atory bplldtng e 
Its plant. * 

Fall River — T he New England Oil Co. 
will make extensions in Its local refining 
plant on New St., for ths installation of ad- 
ditional ngitatiruf equipment, estimated to 
cost $35, OOF. » 


Michigan 


• • 


Hamtramck— T he Detroit -foundry Co., 
2ft4^J3ast Grand Blvd., Detroit, has tentft- 
iIvuNSuiih under conaideratlotTTOr tho con- 
st ruction of a. now 1 -story mmdru on 
Christopher St, Hamtramck. Frank Bron- 
ley is treasurer. 


Mississippi 


West Point— The Kill Kra 1 
ecntly formed with a capital 
has preliminary plans under odvl 
Hie establishment of a local pla 
manufacture of chenjjtgil special! 


Finished JJfetal Products 

Wn rehouse Price 


Copper sfaee*p, hot rolled 

Copper bottoms 

Copper rods 

High brass wire * 

lligh brass rods 17 


Cents per Lb. 

24 25 
29.75 

25 25 
I9g87* 

17 00 
21.10 


Low brass wire ‘JI2# 

Low brass rods 22 00 

Brased brass tubing, 


24.25 
29.00 

25.25 
23.50 


OLD METALS— The following are the- dealers’ 
purchasing prices in cents per pound: 

Copper, heavy and cru eible J J • j>0@ I j *$ 


• Florida 

Fort Pierce — The Non-Add Fertilizer & 
Chemical Co. has tentative plans under 
consideration for the constructions a local 
plant for the manufacture of commercial 
fertilizer, estimated to cost clogg to $400,- 
000 with machinery. E. D. Noe is one of 
the heads of the company. 

Georgia 

SavaKiJah — The Southern Cotton Oil Co. 
has prebminary plans for extensions and 
improvements at its local plant, estimated 
to cost close to $75,000, including equips 
ment. 

Illinois 


gect diminution. 



now company » is 



Gutmann Tannlnjg Co., 


Structural Material 

Th* following base prices per 100 lb. are for 
structural shape* 3 in. byiNn. and larger, *"d plates 
* in. ^od be av^s-. atom jobbers warehouses tn the 



Cmicaoo — The . . 

1611 Webster St., has filed plans loifthe 
erection of Its proposed, new tanning plajjt 
at 2128-40 Dominick 8f„ 100tl50 ft.,^ptl- 
mated to cost $150,000, with equlpflmt. 
The general contract has been let to j, 
Kalcnbrenner, 132 West Washington St. 

Cicero — The Barrett Co., 12 South La 
Salle St., Chicago, has completed plans and 
will soon commence the erection of a new 
Bide addition at its varnish-manufacturing 
plant at l#th St and 51st Ave. H. A. 
Mulder, 140 South Dearborn St., Chicago Is 
architect 

Indian# & 

Whikko — T he Standard Oil Co. of Indi 


headed by H. H. Strong, West. Poult; and 
eTIp. Bush, Macon, Miss. #" 

% Missouri* 

IIiixsnoRO- -Thg Eagle Plcher Co. is 

considering plans for the rebuilding ol the 

S ortion of its local smelting plant, destroyed 
y fire, June 10, with lose estimated in ex- 
cess of $150,000. Including equipments 
Headquarters of the company are at 208 
South La Salle St;, Chicago. I1L 
St. JosrfH^flDhe Marland Refining Co„ 
Ponca City, wia., has selected a site on 
4th St. for the erection# of a new branch 
storage and distributing plant to cost about 
$60,000, with equipment 

New Jersey % • 

G a# field — T he local plant of the Smith 
Rubber & Tire Co., bankrupt, hag been tc- 
qulred by the #lagnum Rubber Products 
Oorp.# recently formed under Delaware laws 
with capital of *21,000,000. The new owner 
will take over the plant at once, aM will 
make extensions and betterments. Opera-, 
tions will soon be commenced nJM J*» 4 nanu- 
facture of automobile tires and othwf rub- 
ber products. 

Malapabdis — Thdr Manhattan Rubber* 
Mfg. Co., 120 Broadway, New York, menu- 4 
faeturer of mechanical rubber goods, baa 
vspiittia for the construction of an addition 
to jts crude’ rubber mill at M&lap&rdis, near 


*"*• MUMPOU*, * reported to be plan- 


ning for extensions in its local refining 
plant, with installation of additional equip- 
ment for increase in output. 


ferent departments of the present works. 

Eu*AB»ra|-Tha Consumers’ Service Sta- 
tion* Consolidate^, 90 West St^ New York, 



4 METALLURGICAL ENGINEERim 


1144 

ig pfenning for the conitrinttlon of a* 
Sl^SnditJ^plVnt ft Its property at 

Trenton— Fire, June 11. destroyed a 

tkm of th#> mechanical drying departr 
and other section# of the plant of Uie 
tain- teed Products Co., East 
manufacturer of roofing products, etc/ 
loss estimated at $250,000. It is n 
rebuild. Headquarters of the com 
at 23» Broadway, New York. 

• t 

New York 


CHEMIO^ 

/of additions to Its plant, including 
iwers 


/uj<e 26, 


and 


,,.,ers~ttt the sulphite' mill, and the den*Coim. 
new* /atlon of equipment in other depart- 
Bay & 

ancouyer — The Columbia Terra Cotta 


Tr . Coshner, ‘"S7 Infold Ave , Hail- 


Brooklyn— The Muller 
Co., Prospect Ave., Ridgewt 
completed plans for the jf V 0 

story addition to its plantfB melting & 
‘wiU be started at once./l, will oper* 
Buffau>— T he Nlaga^*S£™ f ° r 
Refining Co., feccntly/ " V ’ * 

ate a local plant at ft' ' 1 1 

tlfn production of tyr* • 
special alloys, etc. /lestroyed a num- 
president and genfplant of the Union 


1 estimate of U>«h 
I t is planned to re- 


Lkroy — Fire, 
her of building. 

Explosives Ct$» / 

has not be%p n,t(!<1 States m Leather 
build j inis construction under 
at Lovejoy St and the 
Buffalo^ (^aot 0 f 5j acres of land 
Corp. of/iently from F. Schoell- 
tVJ/ P lttnt will be Used for the 
city synthetic leal her -Products. 

Is now operating m Cleve- 
, , mr ' Will remove this plant to the 
*I'- a wte, installing considerable addl- 
Iprnent for increased output. 
anda— Th© Standard Oil Co of 
ork, 26 Broadway, New York, has 


Zed 


St , and will use the site fo? 

of a new oil stonfge, blending 

distrlbutliCr plant, estimated to cost In 
of $100^000, with equipment. 
Brooklyn — Edelstcln & Dundy, Inc., 1831 
MiouglassMi't.. manufacturer of glass prod- 
ucts, has had plans completed for the erec- 
' tlon of a new 1 -story building, 50x100 ft., 
at 1 8 7 T, - T 9 Dougina# St , estimated to, cost 
$25,000 H. Millman & Son. 1780 Pitkin 
A\ c, , are architects. 

Ohio* 

East Toledo— T he Libl>o> -Owens Shed 
^ Class Co.. Nicholas Bldg., Toledo lma cum 
Dieted plana tmd will soon award contracts 
for the erection of a new plant on a tract 
of 115 acresfof land at Eust Toledo. It will 
consist of pi, number of buildings, esU 'ated 
to cost close to $4,500,000, with maenmery. 
W. 0. Llbne.v If president. • 

Alliance - The Alliance Vitreous China 
tf j., has commenced the construction of ad- 
ditions In its plant for eonsiderabta Increase 
ip ORflaclty. The company is operated by 
the YmOl’ge H. Bowman Co., Euclid Ave* 
Cleveinnf, 

* Pennsylvania 

OrklaNo — T he (Philadelphia Suburban 
Gas & Electric Co., \Vest Washington Sq.. 
Philadelphia, will commence the eonsUrTc- 
tloR of a&new artificial ga« plant on focal 
site, votallng 14 acres of land, estimated to 
cost $1,500,000, ” ,iiU •*»«/**»»•»«*•« ^ 


yith machinery. 

Tcxat 


* V 


Washington ** 


. Clean Petroleum Co,; Wlhnlngton, Del. ; 
•petroleum products ; $500,600. Representa- 
tive: Ciiporation ^Service Co f , Equitable 

, _ „ Bldg., Wilmington. * 

lant/and will Arrange for the equipment Columbia Leather Corp., B'^on. Masks.; 
_.i8taflatlon at an early date. A number of leather — 
kilns will be built. 


4. has work Bn progress on a new local 
lantlam* * 4 * ' ^ 


if a 1- 
Work 


a tract of property In the vMnity 
and will use the. site for tlf 


‘ Weft Virginia 

HujrtiNGToN — The Ford Block Co., Ash- 
land, Ky., manufacturer of cement blocks 
and kindred products, is considering plans 
for the erection of a new branch plant, 
estimated to dost about $30,000. A site is 
being selected'. E. A. Ford is general ma* 
ager. * «, 

Moundsvillk — T he K/.rr Portland Ce- 
ment Co., « Wheeling, recently organized, 
has selected a site at Beech Bottfm, near 
Moundsville, for the construction of a new 
cement-manufacturing plant. The initial 
mill will consist of a number of buildings, 
equipped for :fn output of about 3,000 bbl. 
per clay. The plant is estimated to cost in 
excess of ft*, 000, 000, with machinery, and 
will givc> employment,, to more than 40B 
men. It is exported to have the mill ready 
for service in about 12 months. 

Huntington — The National Ultramarine 
Co., recently organized by loeal interests, 
has tentative plans under advlpemont' for 
the construction* of a plant for tiro manu- 
facture of colors dyes, chemicals, etc.' A 
site is being considered at North Cincinnati, 
o. The Initial works will coHt close to 
$200,000, with equRunent. Khc new com- 
pany is headed by IT. S. C. Anderson, 
Huntington, district manager for the Co- 
lumbia National Life Insurance Co. Ralph 
Rougher, Huntington, is chemical engineer. 

Wisconsin 

Waukegan — T he America! Lakes P&per 
Co, recently organized, has acquired a 4- 
story building at the Waukegan terminal 
for a consideration said to be $150,000, and 
has plans for the immediate establishment 
of a plant for the manufacture of paper 
products. O. C. Hockley, Appleton, Wty,, 
heads the new company. 


Mineral Wells —The Palo Pinto Oil & 
Refining Co,, recently organized to take 
over and operate tnc local refinery of the 
Brazos Gasoline Co., has plans under w.tv 
for the eonstructiqgi of am add’ tlon to the 
plant for the proauctlorv ad gasoline and 
byproducts. The expnnsiorPiF estimated to 
cost in excess of *$50,00(1, with equipment. 

Haskins Mound - The Freeport Sulphur 
Co Is occupying its pew local plant recently 
eoimdeifd at a cost of close to $2,000,000. 
and plans for extensive operations. Tt Is 
purposed to develop an output of about 
1,000 tons per day, and this will tbe ex- 
tended af ft later date. 

Eastland- -T he Continental 0&*oHne Co. 
Is being organized by officials of the Vordon 
Petrfi’eunu Co to construct and operate a 
local plant for g»isollne production A site 
ho» •beenjpilected for the new refinery on 
the mffm lease of th© parent organization. 
It iB estimated to cost close to $100,000, 
with equipment. Ce^ne! Robert D, Gordon, 
president of the Gordon oompany> wjlll also 
is* head of the new organisation .. «, 


Vanoouvbr — The Columbia Paper 

Mills Co. Is arranging for^the Immediate 


" New Companies 

1‘vi*er Products Co, 105 West J&unroe 
St., ('hicogo, 111.; paper products; $40,000. 
Jiu orporators : Thomas Munro, Elma Dehnc 
and Arthur 1. AggeTbeck. 

Standard * Pigment Co.. Hudson Falla, 
N Y. , chemicals, pigments, etc.; $10,000 
Incorporators: J. J. McCWbe, P. Paris and 
W A. Huppuch Representative ■ W. h 
Sawyer, Hudson PYills 

U)RD & Oliver Mfg. Co., Newark, N. J ; 
polishing compounds, chemicals, etc. : 
$100,000. IncorporatorF: James lA>rd, 
Mieubln S Oliver and John Goetsch. Rep- 
resentatives: William and Benjamin Harris,' 
7X0fBroad St., Najienrk, 

Atlas ('lay Pappucrs Co , Madisonville, 
Ky . pipe blocks, ©te ; organized. N. M. 
Mitchell and A. F. Fox, bptli of Madlson- 
ville, head the company. 

Central Brass & Aluminum Foundry 
Co., Cincinnati, O. ; brass^ bronze, alumi- 
num an# other metal castings ; $15,000. In- 
corporators: Eldon L. Cunningham and 
Edward IVf . Boland, both of Cincinnati. 

Aluminatb Cement Co., rhllfdelph.a, 
Pa.; cement products: $15,000: R* nresen- 
tatlve : Qfirporation Guarantee & TV. ^t Co., 
Land Title Bldg., “Philadelphia. ^ 

Bkr-Tan Leather, Co,. L ym 0 Mass.; 
leather tanning; $50.01)0 Chftiiy^ V Mc- 
Manus, president and»*Benjamln 1 Crow- 
ell, 7 Berkshire St., Worcester, Mfeas., treas- 
urer 

Milford Oil Oo.. Irvine, Ky ; refined oil 

S roducts; $30,000 Incorporators : D. B. 

mith. A. M. Clark and O. W. Swofford, 
al$4of Irvine, L 

No-Jel'' P^ockftf Co . Now York, N. Y. : 
petyol^um frodhets, etc. ; $50,000. Tnoor- 
poi^atorBr W. C. Packard, C. T. F$ach and 
S. C. Kofi’. Representative : Shaw & Flach. 
256 Broadway, New York. 

E. J. McCormick Rubber Co./ Inc.. Lodi. 
N. J. ; rubber products ; $25,000. Incorpora- 
tors : William Bal Albert H. Roblrtion and 
James J. Covey. Lodi. The last noted Is 

representative. 

Akin-Shi-Nall Co. Charlotte. N C: ; 
chemicals amntemical byproducts: $100.* 
000. *lncor»or^ins : L. W. Wingate. A. M. 
Akin and R. F. woup, all of Charlotte. 

Richards Mpo. Co;. New Haveii Conn. ; 
pottery and kindred products ; 656j)00f In- 
corporators : , Ray and Samuel Segal off, 


leather products ; $75,000. Willlajm A. 
Spaulding, Chestnut Hill, Boston, Is presi- 
dent vwT treasurer. « L ( 

No-Worry Chemical Co., Newark, N. J. ; 
chemicals and chemical byproducts; $6t).- 
OOC. Incorporators: Vito Rinaldi and M. 
Coitelli. Representative: C. W. Vail, $10 
Broad St.. Newark. 

Barium Reduction Cdrt., New York. 

W. Y. ; chemicals and affiliated products ; 
$1,500,000. Incorporators: Robinson B. 
Kissell, (F, Herbert Timber and George C. 
Barclay. Representawve : United States * 
Corporation Co., 65 Cedajr St., New York. 

Graham Glass Co.. IJvn nsvYlle, Ind. :» 
glass products ; $500,000. Incorporators ; 
William P. Ruh, J. M. Lentz and Jokri A.. 
Merchant, all of Evansville. 

Tennessee Carbonic Co . NashviUe 
Tenn. ; carbonic acid gas, etc. ; $75,000. In- 
corporutors: John S. Pope. J. B. liegeh * 
and John T. Hays, all of Nashville. . 

IIg,Nb«RBON Leather (7o.. Brooklyn, 

N.Y. ; leather products ; $50,000 Incorpora- 
tors: E. apd H. HenderBon, and 1. Herman. 
Representative; •Greenspan & Morris, 305 r 
Broadway, New York. i 

Consumers" Asbestos Roufino Co. *422 
North Sacramento Ave., Chic ago, ill. ; as- 
bestos products; $80,000. Incorporators: 
William G. Murray. B. T. McCanna anfl 
Eugene T. Sullivan 

Luxor* Ltd . Portland, Me. : soaps, wash- 
ing powdeiH, etc.; $10,000. Incorporators: 

•M. G. O’Neil and A. B. Farnham, Portland ; 
and M. F. Foster, South Portland. 

Tri-Solvent Co.. Inc\, Perth Amboy, 

N. J. ; cleansing powders, water softeners, 
etc.; $25,000. incorporators: Gardner 

Stewart, John Ingle and John W. Collopy. 
Representative: Arden B. Cline, 305 Front 
St., Perth Amboy. 

Industrial Notes 

The Link-Belt Co., of Chicago and^ 
Philadelphia, announces that L. M. Dalton ^ 
has succeeded R J Burnell as manager of 
the Boston branch office. Mr. Burnell re- 
signed to enter business for himself. An- 
rouncemcnt is also made that the Cleveland 
office of the Link-Belt Co is now located at 
320 Rockefeller Bldg 

The Conveyors Corp. of America, Chi- 
cago, announces that the Grindley Co., 1118 
Homer St , Vancouver, B. C., is handling 
the sale of its products in the provi <e of 
British Columbia. The Grindley Co. was 
the Western office of Gorman. Ltd., of Ed- 
monton, and operdied under that name up 
to May 1. but after that date Mr. Grindley 
took over the business, organized his own 
company and enlarged his selling staff. J. 

II. Sinclair if associated with him 

The Tropenas Co. has ©oved its generp.1 
offices to 2236 Cunard Bldg., 25„ Broadway, 
New York City. The general South Ameri- 
can headquarters will, remain at Sala J m. 
ITS, Avon Ida Rio Branco No. 9, Rlo^fo 
Janeiro, Brazil 


Opportunities in the/ 
f Foreign Trade ' 

Parties interested in any of the 


opportunities tna; 
'row 


_ ay 

formation from the Bureau of 
Dtnncetic Commerce at W as Ain i 


obtain 


available in- 

Fort ' 


'oreipn YUld 
gto% or from 
z. The ■mum 


any district office o£ the bureau. The 


*bor placed after fXe opportunity must be 
)$.iven for the purpose of identification. 

Chemicals. Rttftle Janeiro, Brazil. Pur- 


chase or agency. — 6831, 

DH*TRiNKyi 'and Industrial Starches. 

Barcelona, ftpaln, Agency. — 6809. 

Paints, Lvi arine. vlgo, Spain. Purchase. 

—6868 v 4»« Jf? 

Paints and Varnishes. Barautqpa, 
Kpain. Purchase and agency, — 6876, 
Sulphate of Ammonia and Potassium 
Carbonate. Valanda, Spain. Agency.— * 

«$08 \ ‘ * 

“Turpentine. Rosin, mo Caust# Soda. * 
Milan, Italy. Purchase.— 6854, T 

ManoaNbh* Orb, Bombay, IncuL Pur- 
chase,— 6849. • Y 

Gasoline, Warsaw, Poland- Purchase 
and ager^y.— 6815. 












